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ABSTRACT
[bookmark: _Toc123053615][bookmark: _Hlk119842670]The rapid increase in human population and industrialization has immensely escalated demands for clean water. Industrialization has, however, contributed to abiotic and biotic contaminations globally. Pharmaceuticals and food dyes presently belong to a class of pollutants generating public health concerns and contributing to mutagenicity. The presence of these pollutants in the water body, even at low concentration can disrupt the endocrine system, alter photosynthetic activities and inhibit the growth of some useful organisms. Adsorption using agricultural wastes is preferred to other water treatment techniques, due to its availability, low-cost, amenability, effectiveness, adaptability and simple design. 
In this study, the seed pods of Bilghia sapida, Delonix regia, Hibiscus sabdariffa, the empty fruit bunch of Elais guineensis and the epicarp of Raphia hookerie, were treated with orthophosphoric acid, potassium hydroxide and zinc chloride to boost their adsorptive properties. The treated adsorbents were fully characterized to understand their physicochemical and spectrophotometric properties. The acid-modified Bilghia sapida (BSP1), Delonix regia (DRP1), Hibiscus sabdariffa (HSP1), Elais guineensis (EGB1) and Raphia hookerie (RHP1) were used in the adsorption of pharmaceuticals viz chloroquine phosphate (CQP), ciprofloxacin (CPX) and ibuprofen (IBU) and food dyes viz allura red (ALR) and sunset yellow (SSY) dyes. Batch and column adsorption processes were investigated. The equilibrium adsorption data were analyzeded using seven isothermal models while the kinetic data were tested using seven kinetic models. Experimental data were further validated using Artificial Neural Network (ANN) model in MATLAB (R2016a) software. The Thomas and Yoon-Nelson models were used in the column adsorption experiment to evaluate the breakthrough curves. Desorption studies were also carried out on the spent adsorbents, using four different desorbing agents. BSP1, EGB1, HSP1 and RHP1 adsorbents were employed in the fixed-bed adsorption of CQP and ALR from simulated multicomponent systems.
The activation processes generally improved the characteristics of all the prepared adsorbents. The Fourier Transform Infrared (FTIR) analysis revealed various functional groups such as -OH, -C=O, -C=C, -C-H. The Scanning Electron Microscopy (SEM) revealed pores of various shapes, sizes and depths. Activation and carbonization resulted in the dehydration and enrichment of the carbon contents. Acid-modified adsorbents were found effective on the targeted pollutants with BSP1 having the highest monolayer adsorption capacity (qmax) of 135 mg/g in the removal of IBU. The thermodynamics studies confirmed the feasibility and spontaneity of the adsorption processes. High desorption efficiencies were generally obtained for IBU with 80.52, 72.17, 67.74, 66.86 and 65.85% obtained for DRP1, BSP1, EGB1, RHP1 and HSP1 respectively, using 0.1 M NaOH as eluent. The ANN model revealed that BSP1-IBU adsorption system had the least Mean Square Error (4.43) with an R2 value of 0.9906. High removal efficiencies of 95.78 and 98.79% were obtained for the BSP1-CQP and EGB1-CQP adsorption systems respectively at 50 mg/L, while 92.91 and 98.89% were observed for RHP1-ALR and HSP1-ALR adsorption systems respectively. 
High adsorption efficiencies obtained for the prepared adsorbents demonstrated their potential, suitability, viability and prospect in the treatment of food and pharmaceutical industrial wastewaters.
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[bookmark: _Toc127868618][bookmark: _Toc127869031]CHAPTER ONE
[bookmark: _Toc118051449][bookmark: _Toc123053616][bookmark: _Toc127869032]INTRODUCTION
[bookmark: _Hlk121136645]	Water is often being perceived as ordinary. On the contrary, it is the most extraordinary substance. Virtually all industrial, domestic and agricultural activities make use of water. Human beings are made up of approximately two-third of water. Also, the existence of life vanishes in the absence of water (Chaplin, 2001). Water resources are very crucial in sustaining a productive environment and sufficient food supply for living organisms (Kılıç, 2020). The rapid increase in population growth and industrialization has immensely increased the demand for fresh water. The accessibility to fresh water has been restricted due to different anthropogenic activities and water pollution (Finčur et al., 2021; Hsiao et al., 2020; Singh and Gupta, 2017). About 90% of city water supplies are polluted, with the pollutant sources being untreated household sewage and urban wastewater that was released into waterways and lakes (Sophia and Lima, 2018).
[bookmark: _Hlk121136690][bookmark: _Hlk121136729]	Industrializations have contributed to abiotic and biotic contaminations, with wide range in concentration. Emerging Contaminants (ECs) have been referred to by the US Geological Survey, as substances that are not naturally occurring but has been engineered into the environment, which can lead to unfavourable/unhealthy environmental impacts (Rout et al., 2021). These contaminants have been reported to originate from hospitals, agricultural, municipal and industrial sources (Gogoi et al., 2018). ECs have gained wide attention of late because of their high toxicity, even at mildly low concentrations in the environment (Cheng et al., 2021). Examples of ECs include disinfectants, pesticides, fire retardants, food additives, hormones (natural and synthetic), plasticizers, surfactants, personal care products, and pharmaceuticals among others (Sivaranjanee and Kumar, 2021).
[bookmark: _Hlk121136785]Pharmaceuticals are crucial for public health care and quality living. Keeping a healthy society calls for advanced therapeutic drugs and timely availability (Barra et al., 2015). A great increase in the use of pharmaceuticals to combat different diseases has been experienced across the globe (Thomas, 2017). Based on general estimation, over 50% of the consumed medications are either wrongly prescribed or sold over-the-counter (Holloway, 2011; Thomas, 2017). Pharmaceuticals are designed to have a precise biological mode of action and are built with stability to prevent inactivation before accomplishing the intended therapeutic effect. These properties have contributed to their accumulation and toxicity in the terrestrial and aquatic ecosystems (Kumirska, 2020). Pharmaceuticals presently belong to a class of pollutants of rising concern due to their impact on the environment (Coimbra et al., 2019).
[bookmark: _Hlk121136852]Pharmaceutical drugs are majorly consumed by man and animals whereas their residues are usually discharged into the environment (Al-Farsi et al., 2017; Owens, 2015). When pharmaceuticals are taken in, they are not completely metabolized by the body system. The metabolite is therefore expelled into the ecosystem via sweat, urine or faeces (Baccar et al., 2012). Pharmaceuticals are also used in the treatment of plant bacterial diseases. This can contribute to its translocation into water systems, through surface run-off (Dodgen et al., 2013). Pharmaceuticals have a significant effect on the ecosystem, especially aquatic creatures, leading to antibiotic resistance. It can also be transferred to man, through water and food chains (Al-Farsi et al. 2017). Consumption of these metabolites can lead to the alteration and disruption of the endocrine system. It can also inhibit the growth of some useful algae  at a very low concentration (˂ 0.1 mg/L). The effects of these metabolites also extend to causing an  imbalance in the aquatic systems and altering the behaviour of microorganisms (Carter et al., 2014). Prolonged exposure can affect the reproductive system and survival of fish (Calderón-Preciado et al., 2012). 
Pharmaceutical industries also make use of synthetic food colours/dyes for easy identification of drugs (Gičević et al., 2020) and to improve the aesthetic appearance of the drugs (Mishra, 2018). However, many of these colouring agents belong to the azo dye group, which constitutes about two third of all synthetic dyes. The expulsion of effluents containing synthetic dyes poses a great risk to the environment.  This is due to the threats linked to the toxicity of these dyes. The azo group of dyes have been reported to possess mutagenic and carcinogenic activities, which can endanger aquatic life as well as pediatric and geriatric populations (Gil, 2014; Kanekar et al., 2014; Mishra, 2018). Thus, huge efforts should be targeted towards the removal of these toxic pollutants from industrial wastewaters, before releasing them into the environment. 
[bookmark: _Hlk121138217]Several techniques have been employed in the elimination of these pollutants from wastewaters, these include ion exchange, electrodyalysis, advanced oxidation process (Anjali & Shanthakumar, 2019), electrocoagulation (Song et al., 2017) reverse osmosis, biological treatment process (Dogan et al., 2020), chemical precipitation, ozonation process (Gomes et al., 2017), solvent extraction and membrane processing (Dada et al., 2013; Gu et al., 2018). These procedures are costly and are accompanied by many drawbacks such as the formation of waste products that require further treatment, high energy consumption and incomplete metal removal (Bello et al., 2017; Bello et al., 2020a; Dada et al., 2013). In comparison adsorption processes are inexpensive and efficient (Inyinbor et al., 2019a) and have become the most preferred technique due to their easy operation, adaptability and simple design (Anijiofor et al., 2018).   
Adsorptive removal of water pollutants is one of the promising methods of environmental sequestration. The success of this method is dependent on, development of cheap and effective adsorbents for waste-water treatment. This has compelled a quest for natural, readily available, environmentally friendly and cheap adsorbents. Agricultural waste is one of such examples. Adsorbents prepared from agricultural wastes have been shown to be effective in adsorption processes. Many adsorbents have been produced from different agricultural waste entities such as neem husk (Alau et al., 2010), maize straws (Jia et al., 2013), cow faeces (Kaur et al., 2016), rice husks ( Yi et al., 2016; Reddy et al., 2017), bean husks (Bello et al., 2019), banana stalk (Agboola and Bello, 2020), orange peels (Afolabi et al., 2020a), coconut husks (Bello et al., 2020b),  moringa seed pod (Ogunmodede et al., 2021), kola nut husks (Bello et al., 2021a) and many more. 
[bookmark: _Toc118051450][bookmark: _Toc123053617][bookmark: _Toc127869033]Statement of the Problem
The release of industrial wastewaters, untreated sewage and runoff from agricultural activities have greatly contributed to poor water quality and consequently resulting to water pollution. According to UNICEF, about 70% of water were found polluted in Nigeria and this affects children resulting in water related illnesses (Unicef, 2021). Owing to population expansion, industrialization and urbanization, growing concern about environmental and water pollution have emerged worldwide (Bello et al., 2017; Nielsen and Bandosz, 2016). The environmental impacts of water pollution include but are not limited to toxicity to aquatic life, corrosion to sewer pipes, soil pollution which can result in soil infertility, underground and surface water pollution. The industrial sector such as mining, dye and pharmaceutical industries takes the lead in water pollution.
Pharmaceuticals are designed to have a precise biological mode of action and are built with stability to prevent inactivation before accomplishing the intended therapeutic effect. These properties have contributed to their accumulation and toxicity in the terrestrial and aquatic ecosystems (Kumirska, 2020). Other additives such as dyes are used for easy identification of drugs (Gičević et al., 2020) and to improve the aesthetic appearance of the drug (Mishra, 2018). However, many of these dyes belong to the azo dye group, which constitutes about two third of all synthetic dyes. This class of dye has been reported to possess mutagenic and carcinogenic activities, which can endanger the aquatic life as well as the paediatric and geriatric populations (Gil, 2014; Kanekar et al., 2014; Mishra, 2018). The presence of dye wastewater in the aquatic environments reduces sunlight penetration and water oxygen capacity, leading to acute and chronic toxicity on aquatic organisms. The impact of dye wastewater also includes photosynthesis disturbance and obstructs the aesthetic nature of water (Kopac, 2017). Hence a suitable and cheap way of removing these pollutants must be established.
[bookmark: _Toc118051451][bookmark: _Toc123053618][bookmark: _Toc127869034]Justification of the study
The drive for clean water and a sustainable environment (SDG 6 and 11) entails effective wastewater treatment, which cannot be overemphasized. A wastewater management approach could be of great help in, protecting the ecosystem, recovery of useful materials and the sustainability of the economy. Pharmaceuticals and their colourants/dyes have become a dominant source of pollutants in aquatic systems. Although, there are available methods of removal for these pollutants, they are either too expensive or unavailable in developing countries. Adsorption using activated carbon (AC) is considered easy to operate and effective, however, alternate adsorbents will aid its economy. Different agricultural wastes such as neem husk, maize straws, cow faeces, rice husks, bean husks, banana stalk, orange peels, coconut husks, moringa seed pods etc have been employed in adsorption processes, because they are cheap, widely available and renewable. However, a wide range of agricultural wastes have not been well utilized. The benefits of the application of these waste materials include human health protection, clean water, a cleaner environment, and a reduction in toxic air emission. 
A successful study on these agricultural wastes will not only be beneficial but also relevant in the development of useful remediation technologies. The preparation of valuable materials such as AC, by utilizing agrowastes, can also lead to generation of wealth from waste. The adsorbent sources proposed in this study are cheap, readily available and promising. To the best of my knowledge, there have not been any past research efforts towards their utilization in the removal of pharmaceutical residue and food dyes from wastewaters.
The nature of an adsorption process is complex, which makes it difficult to fully simulate and model adsorption data. In adsorption processes, there are interactions of many variables which are non-linear (Afolabi et al., 2020a; Khan et al., 2017; Pauletto et al., 2021). Artificial Neural Network (ANN) is one of the most suitable tools for evaluating variables of complex relationships. Artificial Neural Networks have high capacity for studying and organizing data. Artificial Neural Network employ different activation functions, which determine the neuron to be activated and transferred to the next layer. These functions possess the ability to update biases and weights, thereby eliminating error to the minimal at the output layer. A successful prediction of adsorption efficiency using the ANN model, will help to validate and aid the probability of future simulation.


[bookmark: _Toc118051452][bookmark: _Toc123053619][bookmark: _Toc127869035]Aim and objectives of the study
[bookmark: _Toc118051453][bookmark: _Toc123053620][bookmark: _Toc127869036]Aim
The specific aim of this study was to use chemically modified agricultural wastes (palm kernel spikelets, Bilghia sapida seed pods, Hibiscus sabdariffa (green senegalis) seed pods, Delonix regia and Raphia hookerie epicarp for the removal of pharmaceuticals (Chloroquine phosphate, Ciprofloxacin, Ibuprofen) and food dyes (Sunset Yellow, Allura Red) from aqueous solution and simulated industrial effluents, using batch and fixed bed adsorption processes.
[bookmark: _Toc118051454][bookmark: _Toc123053621][bookmark: _Toc127869037]Objectives
	The objectives of this research were to:
i. prepare chemically modified adsorbents from agricultural wastes, using orthophosphoric acid, potassium hydroxide, and zinc chloride as activating agents;
ii. characterize the prepared adsorbents using various physicochemical, analytical, spectroscopic and microscopic techniques;
iii. apply adsorbents with the prominent properties in the adsorption of pharmaceuticals (Ibuprofen, Chloroquine phosphate and Ciprofloxacin) and food dyes (Allura red and Sunset yellow);
iv. ‘optimize’ different adsorption variables such as adsorbent dosage, pH, contact time, temperature, and initial concentration; 
v. carry out the desorption studies of the spent adsorbents using deionized water, hydrochloric acid, sodium hydroxide and sodium chloride as eluents;
vi. subject the experimental data to different adsorption models (kinetics and isotherms), thermodynamics studies, statistical error validity; and further validate the experimental findings using the Artificial Neural Network model; and 
vii. utilize the most efficient adsorbent in batch adsorption process and, for fixed-bed treatment of simulated industrial effluent.
[bookmark: _Toc118051455][bookmark: _Toc123053622][bookmark: _Toc127869038]Scope of the study
This study arose from the earlier discussed statement of problem and was intended towards investigating the adsorption of various water pollutants (food dyes and pharmaceuticals) onto adsorbents prepared from agrowastes.  Hence, the scope of this research includes the following:
i. Preparation of potassium hydroxide, zinc chloride and orthophosphoric acid modified adsorbent, using selected agricultural wastes as the precursor; 
ii. Critical operational variables such as effects of temperature, contact time, adsorbent dosage and pH were instigated. The adsorption kinetic data and isotherm models were analyzed to understand the relationship between adsorbents and adsorbates and further validation with the ANN model was carried out;
iii. Desorption studies of the spent adsorbents, using deionized water, hydrochloric acid, sodium hydroxide and sodium chloride as eluents were also investigated; and
iv. Fixed-bed adsorption of a multicomponent system was also evaluated to ascertain the potency of the prepared adsorbent for industrial applications.
[bookmark: _Toc118051456][bookmark: _Toc123053623][bookmark: _Toc127869039]Significance of the study
This study helped to:
i. encourage the utilization of agricultural wastes as an affordable adsorbent for industrial wastewater treatment.
ii. convert waste to wealth.
iii. promote environmental cleanliness and safety.
iv. find applicability in wastewater treatment technology relevant to pharmaceutical and food industries.
v. address United Nation Sustainable Development Goals 6, 11 and 14.
CHAPTER TWO
[bookmark: _Toc118051457][bookmark: _Toc123053624][bookmark: _Toc118051458][bookmark: _Toc123053625][bookmark: _Toc127869041]Literature Review
[bookmark: _Toc118051459][bookmark: _Toc123053626][bookmark: _Toc127869042]Occurrence and toxicity of pharmaceutical residues in the environment
In recent years, pollutants of organic nature, have been detected in aquatic habitats (Bu et al., 2016; de Andrade et al., 2018; Desbiolles et al., 2018). Different researchers have confirmed the existence of pharmaceuticals in surface waters and wastewaters. The presence of pharmaceuticals have also been established in drinking water, although at a mild concentration in different countries. These countries include USA, Germany, China, South Africa, Italy, Brazil and Australia (de Almeida et al., 2013; Meffe and de Bustamante, 2014).
In the last two decades, the existence of pharmaceuticals in surface waters, have become a serious concern. This is as a result of the risks associated with these toxic chemical substances on the ecosystem (Brooks et al., 2009; Gaso-Sokac et al., 2017; Kümmerer, 2009). The persistency of pharmaceuticals in water can be deadly at all levels of the biotic hierarchy, endangering microorganism’s cell, organ, and the entire ecosystems. A class of pharmaceuticals such as antibiotics can lead to antibiotic resistance even at low concentrations. This class of drug can also lead to long-term fatal effects on microorganism genomes (Brandt et al., 2015; Gaso-Sokac et al., 2017; Wang et al., 2020). Exposure to such environmental pollutants may jeopardize lives (Komori et al., 2013; Kostich et al., 2014; Nietch et al., 2013). Pharmaceuticals are found in the environment, either in their molecular, conjugated or metabolized forms. The environmental impacts of these different form of existence can be detrimental  as against their original compounds. Once pharmaceuticals find its path into the aquatic system, they become trapped because of their non-gaseous and polar nature (De Andrade et al., 2018). 
[bookmark: _Toc118051460][bookmark: _Toc123053627][bookmark: _Toc127869043]Toxicity of pharmaceutical and food dyes in the environment
Food dyes are used in pharmaceutical production to enhance the aesthetic appearance and easy identification of drugs (Gičević et al., 2020; Mishra, 2018). Natural dyes are unstable during storage and hence the use of synthetic dyes. Synthetic dyes are cost effective, stable and very effective, which makes it an excellent alternative (Deniz and Kepekci, 2017). Examples of synthetic pharmaceutical dyes include tartrazine, sunset yellow, allura red, ponceau 4R, amaranth, quinolone yellow, erythrosine etc. Majority of these dyes belong to the azo dye group, which constitutes about two third of all synthetic dyes (Kanekar et al., 2014). Intestinal microflora are capable of reducing azo-dyes to aromatic amines which may be carcinogenic. Such dyes have been reported to cause urticarial and hyperactivity in children, as well as eczema, purpura and asthma. Synthetic food dyes have also been confirmed to possess mutagenic, carcinogenic and tetratogenic effects, when disproportionately consumed (Deniz and Kepekci, 2017). The dye additives used in foods, cosmetics and drugs are required to be regulated by the appropriate bodies, and stated as approved for use (Kopac, 2017). 
When dye wastewaters are released into the environment, the first visible change is water discolouration. This reduces sunlight penetration and water oxygen capacity, leading to acute and chronic toxicity of aquatic organisms (Kopac, 2017). The effects of this pollution also include photosynthesis disturbance which obstructs the aesthetic nature. Azo dyes are stable on exposure to heat and light, and are non-degradable biologically because of their complex structure (Deniz and Kepekci, 2017). The direct/indirect discharge of dye-containing effluents threatens animal and human health and therefore a key environmental concern. Hence, the treatment of industrial effluents, before discharging into water bodies, is of extreme importance.
[bookmark: _Toc118051461][bookmark: _Toc123053628][bookmark: _Toc127869044]Wastewater treatment techniques
	Different remediation techniques have been employed in the elimination of these pollutants from wastewaters, these include ion exchange, electrodialysis, advanced oxidation process (Anjali and Shanthakumar, 2019), electrocoagulation (Song et al., 2017), reverse osmosis, biological treatment process (Dogan et al., 2020), chemical precipitation, ozonation process (Gomes et al., 2017), solvent extraction and membrane processing (Dada et al., 2013; Gu et al., 2018). These procedures are expensive and are accompanied by many drawbacks (Table 2.1) (Bello et al., 2017; Bello et al., 2020; Dada et al., 2013). In comparison, adsorption process has become the most preferred technique due to its easy operation, adaptability and simple design (Anijiofor et al., 2018).
	Biosorption have high removal efficiency, less secondary pollution chance and low operational cost. Agricultural wastes have recently been considered by environmental scientists, as environmentally friendly adsorbent alternate. This is because, they are renewable, non-toxic, biodegradable and abundant (Deniz and Kepekci, 2017). 

[bookmark: _Toc114932355][bookmark: _Toc123057393]Table 2.1: Advantages and disadvantages of conventional water treatment methods
	Conventional method
	Modes of operation
	Advantages
	Disadvantages
	Reference

	Advanced oxidation process
	Employ chemicals to oxidize organic pollutants present in wastewaters.
	-organic compounds can be effectively removed
-heavy metals can be precipitated as M(OH)x.
	-require reagents in large quantity and pretreatment for performance consistency
-expensive.
	(Anjali and Shanthakumar, 2019)

	Membrane filtration process
	Utilizes a semi-permeable membrane as a filter for water under high pressure.
	-rapid operation
-organic matter and salts can be efficiently removed
-large volume of wastewater can be treated.
	-membranes are expensive
-membrane may start to smell over time.
	(Gu et al., 2018)

	Electrocoagulation process
	Uses electrical current to disrupt dissolved, emulsified or suspended contaminants in aqueous media.
	-the mode of operation is continual
-large volume of wastewater can be treated
-ionic and colloidal matter can be removed.
	-electrode replacement is required
-sludge is produced.
	(Song et al., 2017)

	Biological treatment process
	Harnesses microorganisms and bacterial action into water cleansing.
	-simple construction and operation mode
-production of methane during operation
-high removal efficiency.
	-takes time for the microbes to be active
-requires post treatment as a result of incomplete elimination of pathogens.
	(Dogan et al., 2020)

	Ion exchange process
	Uses micro-porous exchange resin, supersaturated with solution that is loosely held, to soften water.



	-the produced wastes can be used for water treatment
-effective in softening water




	- expensive operational cost
-cleaning is required for complete saturation.
	(Ahmed and Hameed, 2019)

	[bookmark: _Toc123057394]Table 2.1: Advantages and disadvantages of conventional water treatment methods


	Conventional method
	Modes of operation
	Advantages
	Disadvantages
	Reference

	Ozonation process
	Chemical treatment method that infuses ozone into water.
	-organic pollutants are effectively removed
-in use for water disinfection.
	-releases oxidative by products
-high energy consumption
-disrupts radical scavenger
	(Gomes et al., 2017)

	Adsorption process
	Binds adsorbate molecules in solution onto the surface of an adsorbent, usually activated carbon
	-minimal energy consumption
- simple construction and operation mode
-high efficiency

	-expensive commercial activated carbon.
	(Garba et al., 2019; Zaied et al., 2020)



[bookmark: _Toc118051462][bookmark: _Toc123053629][bookmark: _Toc127869045]Adsorption of pharmaceutical residues using agricultural waste adsorbents
The drive for clean and sustainable water resources has necessitated the search for efficient and low-cost treatment processes. The application agricultural wastes for the adsorption of various water contaminants have been investigated.  Table 2.2 depicted some agricultural waste used in pharmaceuticals and dye adsorption. The removal of common pharmaceuticals such as ibuprofen, metronidazole, acetaminophen, carbamazepine and naprozen from human urine using granular activated carbon have been investigated. The breakthrough curves were obtained via evaluations from fixed bed experiments. The flow rate was varied between 1.15 – 4.32 L/d, adsorbent dosage (4 – 12 g/L) at pH 9. The highest adsorption capacity was obtained at the lowest dosage and column flow rate, for all the pharmaceuticals. The highest adsorption capacity of 56.10 mg/g and lowest (32.20 mg/g) was obtained for carbamazepine and metronidazole respectively. The artificial Neural Network (ANN) model predicted the adsorption efficiencies with 99 % accuracy except for the case of acetaminophen (84.50 %). The study showed the significance of granular activated carbon, in the effective removal of micropollutants from human urine (Almuntashiri et al., 2022).
The adsorptive performance of acid-activated (AAT) adsorbents prepared from an agrowaste (Artichoke), was investigated on oxytetracycline (OXT) removal. Different experimental conditions, using varied techniques, were evaluated. The FTIR and SEM analysis established the availability of essential functional groups (-OH, C-O-C, C-H, C=C etc) and developed pores respectively. High adsorption efficiency was obtained pH 4-8 at an optimum adsorption time of 2 hours. The pseudo second order kinetics was the best fit for the adsorption of OXT onto AAT. The OXT removal process followed the Langmuir adsorption isotherm, with 80% adsorption efficiency (Kebir et al., 2022).
[bookmark: _Toc114932356][bookmark: _Toc123057395]Table 2.2: Some agricultural wastes employed in adsorption of pharmaceuticals and food dyes
	Pollutants
	Adsorbent raw materials
	Adsorption capacity (mg/g)
	
	References

	Pharmaceuticals
	

	Lumefantrine
	Banana stalk
	102.10
	
	(Agboola et al., 2021)

	Chloroquine
	Plantain peel-nanoparticle
	78.89
	
	(Dada et al., 2021b)

	Ciprofloxacin
	Sugarcane bargasse
	301.66
	
	(Zheng et al., 2021)

	Diclofenac
	Palm fibre
	33.12
	
	(Darryle et al., 2021)

	Ibuprofen
	Kolanut husk
	39.22
	
	(Bello et al., 2021b)

	Tetracycline
	Shrimp shell
	229.98
	
	(Chang et al., 2020)

	Ciprofloxacin
	Banana stalk
	49.70
	
	(Agboola and Bello, 2020b)

	Amoxicillin
	Palm bark biomass
	35.92
	
	(Balarak, Joghatayi, et al., 2017)

	
	Olive stones
	67.70
	
	(Limousy et al., 2017)

	Metronidazole
	Rice husk
	4.79
	
	(Azarpira and Balarak, 2016)

	Metronidazole
	Canola residues
	21.42
	
	(Balarak and Mostafapour, 2016)

	Diclofenac
	Cocoa shell
	63.47
	
	(Saucier et al., 2015)

	Ibuprofen
	Rice husk
	22.70
	
	(Álvarez-Torrellas et al., 2016)

	
	Peach stones
	55.00
	
	

	Dyes
	Adsorbent raw       Adsorption capacity            Reference
   material                      (mg/g)

	Sunset yellow
	Cassava sievate
biomass
	22.38
	
	(Chukwuemeka-Okorie et al., 2021)

	Tartrazine
	
	30.00
	
	

	Tartrazine yellow
	Brewer’s spent grain
	26.18
	
	(de Araújo et al., 2021)

	Indigo carmine
	Palm oil fibre
	128.44
	
	(Ngaha et al., 2019)

	Sunset yellow
	Alligator weed
	271.00
	
	(Kong et al., 2017)

	Tartrazine
	Annona muricata L seeds
	23.63
	
	(Fauzia et al., 2015)





A ZnCl2-activated Butia capitata endocarp (BCZ) was employed to efficiently adsorb paracetamol (PRL) and ketoprofen (KPF) from aqueous media. The prepared biochar possess a microporous structure with a total pore volume, specific surface area and average pore volume of 0.449 cm3 g-1, 820 m2 g-1 and 1.23 nm respectively. The initial adsorption rate for the pharmaceutical adsorption was initially rapid and equilibrium was attained after 2 hours. The best fit for the equilibrium adsorption data for KFP and PRL were the Pseudo second order and the Elovich models respectively. The maximum adsorption capacity obtained for PRL and KFP were 100.60 and 108.79 mg/g respectively. The thermodynamic studies confirmed an exothermic (∆Ho = -13.37 kJ/mol) process for BCZ-PRL and endothermic (∆Ho = 11.98 kJ/mol) for BCZ-KFP adsorption systems. An adsorption efficiency of 84.82% was achieved with the adsorption of composite mixture of different pharmaceuticals, in a batch experiment (Kerkhoff et al., 2021).
The potential of rice husk ash (RHA) in the removal of paracetamol (PCL) and ofloxacin hydrochloride (OFC) was investigated. Different techniques such as X-ray diffraction, Fourier Transformed Infrared, Brannauer-Emmet Teller, Scanning Electron Microscopy and Elemental Dispersive X-ray analysis, were used to characterize the prepared adsorbents. The optimum conditions for maximum PCL and OFC removal were evaluated using the batch adsorption process. The maximum adsorption capacity obtained for PCL and OFC and removal were 7.34 mg/g and 7.65 mg/g respectively. The impact of either of the drugs on the adsorption the other from binary solutions was also investigated. This was achieved by varying the concentration of the mixture of OFC and PCL in the ratios (1:0, 1:1, 1:2 and 1:3) at a fixed concentration of the selected primary drug at 10, 50 and 100 mg L-1 (Thakur et al., 2020).
  Adsorbent pellets were produced from Vallisneria natans waste, the adsorption mechanisms and performance were investigated on dimetridazole and metronidazole. Different preparation conditions which include carbonization temperature of 600 oC, V. natans to ZnCl mass ratio of 1 : 2.4, and adsorption time of 90 minutes. The produced biomass carbon foam pellets show uniform size, floatable, abundant and excellent micropores. The micro pore volume, specific surface area, and total pore volume were 0.386 cm3 g-1, 922.56 m2 g-1 and 0.421 cm3g-1, respectively. The adsorption isotherms were explained using Dubinin-Radushkevich and Langmuir models, with an adsorption capacity of 82.58 mg/g and 64.23 mg/g respectively. The obtained data fitted well for the latter. The adsorbents are recyclable and easily separated, on the recovery average of 99.6% (Sun et al,.  2019).
Coconut shell waste obtained from coconut factory was employed as a cheaply sourced adsorbent. The adsorbent was applied for the adsorption of acetaminophen (Ace) wastewater from a sewage treatment plant, using a fixed-bed column. The surface of the granulated AC was pre-treated with HNO3, chitosan, ozone and NaOH to improve its performance. The chemical modifications of the activated carbon greatly improved its performance in the removal of the Ace, during the operation. The operating conditions were 40 mg/L Ace, 45 cm bed depth, 2 mL/min flow rate. The Yoon-Nelson and Thomas models were used to simulate the results obtained from experimental procedure. The adsorption capacities; ozone- treated (20.88 mg / g) ˃ chitocan coated 16.67 mg/g ˃ HNO3 treated 11.09 mg/g ˃ NaOH-treated 7.57 mg/g ˃ untreated 2.84 mg/g. It was concluded that, in a fixed bed reactor, the ozone-treated activated carbon shows the highest adsorption for Ace (Yanyan et al., 2018).
The removal of sulphachloropyridazine and other sulphonamides, using adsorbents produced from the root of Eichhornia crassipes was tested. The adsorbent was analysed using FTIR (Fourier Transformed Infrared Spectroscopy) and XPS (X-ray Photoelectron Spectroscopy) analysis. The presence of basic amine group in neutral solution of the adsorbate and carboxyl hydroxyl on the surface was confirmed. This played a leading role in the process of adsorption. The data obtained fits well into Freundlich model, indicating a multilayer adsorption. The reaction constant was observed to have a negative linear agreement with the boundary layer thickness and it shows that the adsorbent has a high potential for sulfonamides removal (Liu et al., 2018).
Li et al. (2018) presented peanut shell to be a promising adsorbent, for the adsorption of four different antibiotic drugs, which include sulphathiazole, sulphamethoxazole, sulphamerazine and sulphamethazine. The dosage effect, water factors (Mn2+, Ca2+ and Fe3+) and concentration were investigated, using a batch adsorption method. Adsorption models and kinetics were also studied. The data fits into the Henry linear model. Hence, peanut shell is effective in the adsorption of the antibiotics at a low concentration (Li et al., 2018).
Adsorbents produced from rice and coffee husk were employed in the removal of norfloxacin from aqueous solution. The adsorption process was favoured by neutral pH Freundlich, and Langmuir models. Redlich-Peterson was the best suitable model for the adsorption phenomenon, which took place on contact with surface of the adsorbent materials and inside the pores. The enthalpy change, Gibb’s free energy and activation energy were investigated, the findings predict that, a physical adsorption took place. Coffee husk adsorbent shows better properties, due to low point of zero charge, higher surface area, along with higher number of acid groups (Paredes-Laverde et al. 2018).
The study of synthesis and characterization of sulfonated spent coffee waste, for the adsorption of tetracycline and different environmental pollutants from water, was carried out. This was done by introducing sulpgonic acid group to the lignin and cellulose of the coffee wastes, via a facile, versatile and simple procedure. The characterization methods used include SEM-EDX, FT-IR, TGA, XPS, UV-Visible  and ICP-OES spectroscopy. Different parameters such as biosorbent dosage, adsorption capacity, pH, initial concentration and temperature were appraised. The adsorption kinetics obeys the pseudo-second order and the thermodynamic values show an endothermic nature (Ahsan et al., 2018).
Activated carbon made from coffee waste residue, as the starting material, was coated with Fe2O3, which enhanced the surface area and the adsorption capacity on tetracycline. Langmuir isotherm was used and the kinetic values are well fitted into pseudo- first order. The process was exothermic and spontaneous. Thomas model appropriately described the adsorption process with R2 values greater than 0.99, considering all the investigated conditions (Oladipo et al., 2016).
Activated carbon was originated from pulp mill sludge, and employed for adsorption of diclofenac, ibuprofen, acetaminophen and salicylic acid. The adsorbent was employed for removal of pharmaceutical compounds from effluents of a sewage disposal plant and the adsorption was compared and related with that of ultrapure water. The equilibrium of adsorption and kinetic difference were apparent for the pharmaceuticals that were considered. The dissimilarity between the adsorption processes of the aqueous matrices was insignificant. It was concluded that, the collaborative elimination of microorganism, compensated for its competitive effect in wastewater (Coimbra et al. 2015).
[bookmark: _Toc118051463][bookmark: _Toc123053630][bookmark: _Toc127869046]Adsorption of pharmaceutical dyes using agricultural waste adsorbents.
Terminalia catappa shell (TC) was utilized in adsorbent preparation for the removal of indigo carmine dye from aqueous solution. The adsorbent modification was carried using 0.1 M nitric acid for the period of 2 hours. The characterization methods used include SEM-EDX, FT-IR, XRF, and BET spectroscopy. The reported optimal conditions were 600 mg/L, pH 2 at 30 minutes. The isotherm and kinetic studies on the adsorption of indigo carmine dye was also investigated. The pseudo first order and Langmuir model were the best fit for the adsorption data. The adsorption process was an exothermic and a spontaneous one. The adsorption capacity was 26.77 mg/g. The removal efficiency was investigated using 30 % glycerol. After 3 cycles, efficiency dropped from 73 to 64 %. Adsorption was also carried out on real effluent with a removal efficiency of 60.13 %. Hence, TC was presented as a potential adsorbent for indigo carmine adsorption (Hevira et al., 2020).
Batch adsorption studies were carried out on the removal of indigo carmine dye using Ocimum gratissimum (OG) leaves. The results obtained from the physicochemical characterization supported the suitability of OG adsorbent for the adsorption studies. Pseudo second order kinetic model provided a best fit for the kinetic data. Sum of square error and non-linear chi square validated the mechanism as pore diffusion. The thermodynamic data affirmed a random, exothermic, spontaneous and feasible adsorption process. The adsorption capacity reported was 77.52 mg/g. OG is a potential and suitable low cost adsorbent for wastewater treatment (Dada et al., 2020).
Adsorbents were prepared from natural saw dust for the adsorption of allura red dye (AR) from aqueous solution. The adsorbent characterization was carried out using X-ray crystallography and FTIR, EDX and field emission SEM confirmed the adsorption of the adsorbate on the adsorbents surface. Pseudo second order model better fit the adsorption kinetic data. The thermodynamic parameters and activation energy values showed that, the reaction was an endothermic physisorption process and a spontaneous one. The removal efficiency of the spent adsorbents was 98-99 % at a pH ≥ 12. The adsorbent was reusable after two cycles, maintaining the adsorption efficiency (Saha et al., 2020).
Adsorbents produced from saw dust, oak, hornbeam and pine composite, were employed in the removal of food green dye from water. The obtained data were adjusted to the Dubinin-Radushkevich, Freundlich, and Langmuir models. Freundlich model was the best suitable model for the adsorption phenomenon. The kinetic studies indicated that the process obeyed Elovich model, which involves pore diffusion. The thermodynamic studies showed that the process was feasible, physical and a spontaneous one (Deniz and Kepekci, 2017).
From the reviewed literature, the focus of many environmental scientists has been on the batch adsorption studies. Although, the batch adsorption studies can be used to envisage the behaviour of adsorbent and optimum parameters to be adapted on an industrial scale for column applications. Batch process is however small-scale research, for pollutants removal at micro level. For industrial applications, a fixed bed adsorption is preferrable because of ease of operation, rapid adsorption, and simplicity of scale-up, as it can be used for large wastewater volumes (Sazali et al., 2020). 
Most of the reports on pharmaceutical and food dye adsorption were on a single- component adsorption systems. Generally, industrial wastewaters are multicomponent in nature, as it contains different pollutants which can interact with one another. These interactions can make the adsorption system complicated, as there can be antagonist, synergistic and non- interaction between the components. An adsorbent that is effective in the removal of a pollutant, can be less effective on the same pollutant in the presence of other contaminants. It is therefore imperative to test the effectiveness of an adsorbent on a multicomponent system. This helps to establish their potential for effective pollutant removal from real industrial effluents. 
Laboratory research and experiments requires set up that could be expensive and time-consuming procedures. An artificial intelligence approach can serve as accurate predictive model as against the labour-intensive laboratory methods. The Artificial Neural Network model is one of such models that could accurately validate and predict outputs without the need for repetitive experiments. This model can be used to train, validate and simulate unlimited experimental data under a short period, thereby saving time, expenses and uncertainties of experimental conditions to a large extent. The identified gaps were of utmost consideration in the current study. Hence, this study combines the batch adsorption, validation of adsorption efficiencies using the ANN model and fixed bed column treatment of a multicomponent adsorption systems. 
[bookmark: _Toc123053631][bookmark: _Toc127869047][bookmark: _Toc118051464]Adsorbate and adsorbents raw materials used in this work
[bookmark: _Toc123053632][bookmark: _Toc127869048]Adsorbate materials
A class of newly identified environmental pollutants are regarded as emerging contaminants (ECS). ECS originates via humans and animals activities such as industrial operations, health care and personal care  (Dhaka et al., 2019). Industrial operations involves the use various chemicals, which have led to the generation of different kinds of environmental pollutants (Dimpe & Nomngongo, 2016). Domestic and industrial wastewater are common playground for these waste pollutants. ECS have been found in different environmental matrices, which include landfills, air, surface water, marine water, soil and sediments (Dhaka et al., 2019). Examples of such pollutants include pesticides, pharmaceuticals, surfactants, dyes, detergents and disinfectant bye products (Khasawneh & Palaniandy, 2021; Wamba et al., 2019; Álvarez-Torrellas et al., 2016). Human health and the aquatic environment are significantly impacted by the release of such pollutants into the environmental matrices (Ahmed & Hameed, 2018). Hence, must be eradicated from wastewater before its disposal. Pollutants of interest in this study are pharmaceuticals (chloroquine phosphate, ciprofloxacin and ibuprofen) and synthetic food dyes (allura red and sunset yellow. 
[bookmark: _Toc127869049]Pharmaceuticals
The role of pharmaceuticals in improving the quality of life and expectancy, is very vital. Huge ammount of pharmaceuticals are consumed yearly, by man and for veterinary treatments. Pharmaceuticals are used in the treatment of infections, fever, physical and mental stress; as well as growth stimulants in agriculture (Zaied et al., 2020). It is safe to mention that, hospitals and pharmaceutical industries are the most substantial sources of pharmaceutical wastewaters. Different industrial operations such as extraction and washing of equipment’s generate pharmaceutical pollutants (Gadipelly et al., 2014). Pharmaceuticals have low biodegradability, facile bioaccumulation and highly persistent (Ahmed & Hameed, 2018). Pharmaceuticals such as antimalarial (chloroquine phosphate), analgesics (ibuprofen) and antibiotics (ciprofloxacin hydrochloride) were selected for use in this study. These classes of pharmaceutical belong to a category of over-the-counter (OTC) drugs that are frequently used for self-medications (Chautrakarn et al., 2021). 

[bookmark: _Toc127869050]Chloroquine phosphate
Chloroquine phosphate (CQP) belongs to a group of quinolines with an antipyretic, antiseptic and bactericidal action (Ramesh et al., 2018). Since the 1900s, CQP has been primarily used in the treatment of malaria because of its effectiveness and cheap synthesis (Li et al., 2013). Chloroquine phosphate has also been used for other treatments such as improvement of insulin levels in diabetic patients, inhibitor in cancer therapy, treatment of immune-mediated and rheumatic diseases; as well as an antifungal (Shinde et al., 2013; Thomé et al., 2013). Recently, CQP has been employed in the treatment of influenza A/H5N1 and SARS-CoV viruses (Takano et al., 2013). Regardless of all the derived from the used of CQP, it has been associated with series of side effect in mammals. These effect may include blindness, hypokalemia, renal failure, cardiac arrest, cerebral oedema and arrythmia and could lead to death in cases of overdose (Ramesh et al., 2018). These side effect of CQP could be associated to the increment oxidative stress in the body organs, inhibition of glucose 6-dehydrogenase activity and diastolic depolarization, leading to the decreased rate of conduction and alteration of the intracellular ionic transport (Shen et al., 2017). The basic groups on CQP correspond to the diethyl-amino side chain nitrogen and the quinoline ring nitrogen have an ionization constant of 10.2 and 8.10 respectively. Chloroquine phosphate is monoprotonated at pH 7.4 and biprotonated at pH 4-5 (Browning, 2014). The over production of CQP due to extensive demands could contribute to its uncontrolled release into the environments, via industrial wastewater and hospital effluents (Ramesh et al., 2018). The adsorption of CQP is an emerging field of research, and hence of interest in this study.
[bookmark: _Toc127869051] Ciprofloxacin hydrochloride

Antibiotics have gained attention in the environment, since the 1990s. About 250 different types of antibiotics have been in use, as veterinary and human medicine (Anjali & Shanthakumar, 2019). There has been a huge rise in production and usage of antibiotics and antibacterial agents (Inyinbor et al., 2018; Li, et al., 2018). Ciprofloxacin (CPX) is a fluoroquinolone antibiotics that has been specifically used in the treatment of infections such as respiratory tract, bacterial gastroenteritis and other chronic infections (Adekola et al., 2015). CPX is a broad-spectrum antibiotic that targets both gram negative and gram positive bacteria and the control of renal tissue related infections (Cycoń et al., 2019). CPX exists in the cationic form at pH below 6, due to the protonation of the amine group, anionic above pH 8.7 due to the ionization of the carboxylic groups. Between pH 5 and 8, CPX exist in neutral form due to charge balance between the anionic and cationic groups (Adekola et al., 2015). Despite the wide usage, CPX has been associated with several side effects such as nausea, vomiting, nervousness and headache. The adverse effects include the elevation of liver enzyme, leucopenia, acute renal failure, eosinophilia and thrombocytopenia. CPX is considered hazardous as it can lead to bacterial antibiotic resistance (Inyinbor et al., 2021; Ashok et al., 2020; Inyinbor et al., 2018). Ciprofloxacin is soluble in water, inhibit bacterial growth, with structural stability, hence persistent in the environment (Agboola & Bello, 2020). Higher concentrations of CPX in pharmaceutical industrial and hospital wastewaters have been reported (El-Shafey et al., 2012).
[bookmark: _Toc127869052] Ibuprofen 
Ibuprofen (IBU) is a commonly used pharmaceutical in a class of non-steroidal anti-inflammatory drugs (NSAIDS), for the treatment of migraines, pain, fever, inflammation, and rheumatoid arthritis (Bello et al., 2020a). Ibuprofen is on the top list of World Health Organization (WHO), as one of the essential medicines. Ibuprofen has been reported to cause permanent changes to microorganism genomes, thereby leading to resistance (Rafati et al., 2019). IBU is an ionizable organic contaminant that exists as neutral and/or ionic form in aqueous solution. At pH below the pKa, its neutral species dominates while at pH above the pKa its ionic form dominates (Oh et al., 2016). High concentrations of IBU in wastewater treatment plants have been reported (Almuntashiri et al., 2022; Ramírez-Morales et al., 2021; Streit et al., 2021; Sahin et al., 2020; Lai et al., 2018). This is an indication of potential health risk on the environment and human health. 
[bookmark: _Toc127869053]Synthetic food dyes
A chemical substance that reacts with another material, resulting in colour formation are regarded as colour additives. The food and pharmaceutical industries uses dyes, for practical, psychological and commercial purposes. The use of different colours on same type of drug, can help in identifying the strength, thereby preventing the risk of overdose (Gičević et al., 2020). Most colouring agents used in food and pharmaceutical industries belong to the azo, xanthine, triphenylmethane and quinoline group of dyes. However, about two thirds of these synthetic dyes are azo compounds. Azo dyes are characterized by the presence of the azo group (-N=N-), diazo, triazo or more (Gičević et al., 2020). Azo dyes have electron withdrawing groups, which makes them electron deficient xenobiotic, and hence resistant to degradation (Singh et al., 2015). Many azo dyes have been reported to possess carcinogenic and mutagenic activity, and sometimes cause an allergy (Ávila-Martínez et al., 2020). Example of synthetic dyes frequently used in the food and pharmaceutical industries are sunset yellow, allura red, ponceau 4R, azorubine, brilliant blue and amaranth dyes (Gičević et al., 2020). The synthetic food dyes of interest in this study are allura red and sunset yellow dyes. The physicochemical properties of the pharmaceuticals and foods dyes used in this study are presented in Table 2.3 and Table 2.4, respectively.
[bookmark: _Toc127869054] Allura red dye
Allura red food dye (ALR) belongs to a class of azo dye, in which the azo group is connected by an aromatic ring (π-systems) to the methoxy and the hydroxy groups (Ávila-Martínez et al., 2020). Alura red is anionic due to the presence of two sulfonate groups (Saha et al., 2020). ALR has been extensively used in food production e.g soft drinks, ice cream, candies and pastries (Şenol, 2020). Aura red impart an attractive red colour to food and pharmaceutical, however, red dyes have been tagged a potential danger to human health. To this end, the United States of America forbid the use of allura red dye but it is still in use in the European union (Yamjala et al., 2016). The environmental impact of ALR include low oxygen and colouration of the aquatic systems. It also affects the photosynthesis of the aquatic flora by obstructing sunlight exposure (Ávila-Martínez et al., 2020). The direct release of wastewater containing ALR into the water bodies can result to serious environmental issue, hence, the removal is necessary. 
[bookmark: _Toc127869055] Sunset yellow dye
Sunset yellow dye (SSY) is an anionic dye, commonly used for food related products such as beverages, candies, pastries, cosmetics and pharmaceuticals. In most of the applications of SSY, more than 50% of it is lost in the aqueous media and ends up in the generated wastewater (Abdel-aziz & Abdel-gawad, 2020). The release of wastewater containing this entity can result to water quality deterioration, thereby influencing the behaviour of aquatic organisms. The adverse effects of sunset yellow in high concentration can also lead to eczema, infertility,
Table 2.3: Physiochemical properties of the pharmaceuticals used in this study (Pubmed database)
	Properties
	Ciprofloxacin hydrochloride
	Chloroquine phosphate
	Ibuprofen

	Molecular structure
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	Chemical formula
	C17H18FN3O3
	C18H32ClN3O8P2
	C13H1802

	CAS
	85721-33-1
	50-63-5
	15687-27-1

	Mw (g/mol)
	331.34
	515.90
	206.28

	pKa
	6.09
	4.00, 8.40 and 10.20
	5.3

	Solubility (g/L)
	1
	Freely soluble
	0.021


[bookmark: _Toc123057397]Table 2.4: Physiochemical properties of the pharmaceutical/food dyes used in this study (pubmed database)
	Properties
	Sunset yellow
	Allura red

	Molecular structure
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	Chemical formula
	C16H10N2Na2O7S2
	C18H14N2Na2O8S2

	Molar mass (g/mol)
	452.37
	496.42

	Appearance
	Orange-red powder
	Red powder

	Solubility in water
	Soluble
	Soluble







[bookmark: _Toc114932357]asthma, thyroid cancer, hyperactivity and lupus (Chukwuemeka-Okorie et al., 2021). Industries that manufacture SSY and utilize SSY it in their products, discharge wastewater containing SSY (Kong et al., 2017). There is therefore a need to control/reduce the content of this dye in pharmaceutical effluent before releasing it into the natural environment. 
[bookmark: _Toc118051465][bookmark: _Toc123053633][bookmark: _Toc127869056]Adsorbent raw materials utilized in this study
Residues from the planting and processing of agricultural products such as crops, vegetables, poultry, and fruits from different agricultural sectors are referred to as agricultural wastes. They may consist of materials of low or no economical values and are often called non-product outputs of agricultural production processes (Obi et al., 2016). Agricultural practise and production has been on due human population growth. Advancement of technologies toward green insurgency is another factor that has contributed to increased agricultural practices. About 24 million tonns of food products was estimated to be supplied by the agricultural sector globally. The European Commission (2020) has mandated the global leaders to prioritize agriculture practises to match up the increasing human population. The human population have been forecasted to exceed ten billion by the year 2050. One of the major sources of waste generator is the agricultural sector. Agricultural wastes are generated from different stages of processing, production and consumption of agricultural products (Adejumo & Adebiyi, 2020). These wastes indiscriminately accumulate in the environment, thereby constituting nuisance and can be of great threat to human health. Recycling of agricultural waste for green technology and its products is highly beneficial. This will reduce its use as fosil fuels and the toxic emission of greenhouse gases. The management of agricultural wastes cannot be over emphasized. Hence, agrowastes such as Elais guineensis empty fruit bunches, Hibiscus sabdariffa seed pods, Bilghia sapida fruit pods, Raphia hookerie epicarp and Delonix regia seed pods were selected for this study.

[bookmark: _Toc127869057]Elais guineensis fruit bunch 
The empty fruit bunch of oil palm (Figure 2.1) are waste generated from oil palm fruit harvest. Oil palm (Elaise guineensis Jacq) is one of the largest part of international trade. There are over 8 million hectares of land, for the cultivation worldwide. The three basic varieties of oil palm includes the Dura, Pisifera and Tanera type (Okolo et al., 2019; Owoyele & Owolabi, 2014). This plant waste was selected for its abundance, high fixed carbon and high pollutant removal efficiency by its other counterpart of the Palmicea family in the uptake of other pollutants (Inyinbor et al., 2020; Okoye et al., 2019; Tarbuka & Gumus, 2021)
[bookmark: _Toc127869058]Hibiscus sabdariffa seed pods 
The seed pods (Figure 2.2) are generated from a shrub plant, Hibiscus sabdariffa Linn. The plant is a division of the family, Malvaceae, and widely planted in tropic regions such Central America, Caribbean, Brazil, Australia, Hawai, Philippines, Florida, India and Africa, in form of a home garden crop. Other common names include rozelle, Roselle, Queensland jelly plant, Florida cranberry, Sour-sour and Jelly okra (Shruthi et al., 2016). This plant previously reported a good adsorptive characteristics in the uptake  of Rhodamine B (Manivannan et al., 2015) and chromium (Zamarripa, 2020).
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[bookmark: _Toc114931951][bookmark: _Toc119501806][bookmark: _Toc119509246][bookmark: _Toc123060030][bookmark: _Toc127866943][bookmark: _Toc127867561]Figure 2.1: Shredded Elais guineensis empty fruit bunch [Source: self]


[image: C:\Users\user\Downloads\sabdarifa 2.PNG]
[bookmark: _Toc114931952][bookmark: _Toc119501807][bookmark: _Toc119509247][bookmark: _Toc123060031][bookmark: _Toc127866944][bookmark: _Toc127867562]Figure 2.2: Hibiscus sabdariffa seed pods [Source: self]


[bookmark: _Toc127869059]Blighia sapida seed pods 
Blighia sapida, also known as ackee fruit was named in honor of Wasiam Bligh, a British naval officer and colonial administrator. This man was responsible for the transportation of the plant on the providence of Jamaica to Kew gardens in England in 1793. Ackee fruit (Plate 2.3) belongs to Sapindaceae family. It is an evergreen plant, which originated from Guinea forest of West Africa (Machel, 2018). Bilghia sapida plant generates large quantities of waste on an annual basis, with no proper disposal method. This low valued waste has been found effective in the removal of heavy metals and textile dyes ( Jimoh, 2012; Ajani et al., 2021). To the best of my knowledge, no report has been found on its utilization in the removal of pharmaceuticals.
[bookmark: _Toc127869060]Raphia hookerie palm 
Raphia hookerie is an oil crop, belonging to Palmicea family, which contains high cellulosic fibre and a good source of carbon (Inyinbor, 2016). The trunk of the plant is covered with an unusual attractive coil. The origin of Raphia hookeri has been traced to West Africa. The distribution covers many tropical countries such as Nigeria, Burkina Faso, Ghana, Gambia, Madagascar, Kenya, Guinea and Ivory Coast. Raphia hookerie fruits are oblong with reddish brown coned scales. The pericarp (Plate 2.4) is hard and inedible while the mesocarp or pulp is considered inedible in some part of the country. However, it is often used as medicine due to its laxative and stomachic properties (Ngatchoua Noubangue et al., 2020). This waste in its raw and modified forms have been found effective for the uptake of common pollutants (Okoye et al., 2019; Inyinbor et al., 2020; Tarbuka and Gumus, 2021).
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[bookmark: _Toc114931953][bookmark: _Toc119501808][bookmark: _Toc119509248][bookmark: _Toc123060032][bookmark: _Toc127866945][bookmark: _Toc127867563]Figure 2.3: Blighia sapida fruits [Source: self]
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[bookmark: _Toc114931954][bookmark: _Toc119501809][bookmark: _Toc119509249][bookmark: _Toc123060033][bookmark: _Toc127866946][bookmark: _Toc127867564]Figure 2.4: Raphia hookerie fruit pericarp [Source: self]


[bookmark: _Toc127869061]Delonix regia seed pods
This plant is one of the underutilized abundant biomasses in Sub-Saharan Africa. It belongs to the Leguminosae family and classified as second largest amongst the dicotyledonous family of plants. Delonix regia is a beautiful tree, popularly called flame of the forest in Nigeria. Delonix regia is known by many other names, which include bird of paradise, pride of barbados, flabouyant tree and dwarf poinciana. The height is about 18 cm, with long pods dangling from the branches. The pods (Plate 2.5) are flaccid and green in colour when young and brownish at maturity (Adekunle and Lukman, 2020). The part used in this research work is commonly found to liter the ground, thereby creating nuisance to the community. Hence, its use in the adsorption of targeted pollutants in this work, created meaning out of nothing. In addition, to the best of my knowledge, this waste has not been previously used for the uptake of the targeted pollutants. However, it was found effective in the removal of heavy metals (Babalola et al., 2020) and textile dyes (Latinwo et al., 2021; Obayomi et al., 2021; Rajalekshmi et al., 2016).
The focus of these research is to employ sources of wastes that are readily available and affordable in the removal of water contaminants. Elais guineensis and Raphia hookerie belong to the same family of widely grown plant and have been employed adsorption of contaminants such as heavy metals and textile dyes. The adsorbents prepared from these sources were found effective. The utilization of Bilghia sapida, Hibiscus sabdariffa and Delonix regia in adsorption processes is in practice and yet, limited. Hence, their utilization for this study. These wastes were obtained at literally no cost, and to the best of my knowledge and enlightenment, no literature have reported them as regards to any work, similar to this research study.
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[bookmark: _Toc114931955][bookmark: _Toc119501810][bookmark: _Toc119509250][bookmark: _Toc123060034][bookmark: _Toc127866947][bookmark: _Toc127867565]Figure 2.5: Delonix regia seed pods [Source: self].







CHAPTER THREE
[bookmark: _Toc118051467][bookmark: _Toc123053635][bookmark: _Toc127869063]Materials and Methods
[bookmark: _Toc118051468][bookmark: _Toc123053636][bookmark: _Toc127869064]Materials
[bookmark: _Toc127869065]Adsorbent raw materials
The empty fruit bunches of Elais guineensis (Palm kernel plant), seed epicarp of Raphia hookerie (Raphia), fruit pods of Bilghia sapida (Ackee plant), seed pods of Hibiscus sabdariffa (Roselle plant) and seed pods of Delonix regia (Flabouyant plant) were collected from local farmers in Omu Aran, Kwara state, Nigeria.
[bookmark: _Toc127869066]Adsorbate materials 
Chloroquine phosphate (CQP), Ibuprofen (IBU) and Ciprofloxacin (CPX) were obtained from May & Baker pharmaceuticals, Lagos, Nigeria. Allura red (ALR) and Sunset yellow (SSY) dyes were purchased from Central Drug House (CDH), New Delhi, India. All other reagents that were used for this research work were of analytical grade. Deionized water was used at every point of preparation and throughout the experiment.
[bookmark: _Toc123053637][bookmark: _Toc127869067]Methods
[bookmark: _Toc127869068]Preparation of adsorbent raw materials
The agricultural wastes were meticulously washed to ascertain proper removal of dirts. The samples were then dried at 105 oC for 48 hours in the oven (Genlab oven, B8A76752) to ensure total removal of the moisture. The dried sample was cut into smaller pieces, grinded and sieved to particle size range of 150 – 215 µm. The samples were labelled accordingly for easy identification and stored in air tight container till further use (Jawad et al. 2016).
[bookmark: _Toc118051469][bookmark: _Toc127869069]Preparation of adsorbate
Stock solution (100 mg/L) of each of the pharmaceuticals and dyes were prepared by dissolving 0.1 g of each of the adsorbate sample in deionized water (1000 mL).  The stock solutions were further used to prepare adsorbates of different concentrations (1, 5, 10, 20, 30, 40 and 50 mg/L) in separate flasks.
[bookmark: _Toc118051471][bookmark: _Toc127869070]Carbonization and activation of the adsorbent raw materials
The reagents employed in the activation of each of the adsorbent samples are presented in Table 3.1.
[bookmark: _Toc118051472]Orthophosphoric acid-activation of the adsorbent raw materials
A mass of 100.0 g of each of the raw samples was carefully weighed into a beaker containing each of the orthophosphoric acid (98%) in the ratio 1:3 (adsorbent to activating agents). The mixture was evenly stirred while being heated until a uniform paste was achieved (after 90 minutes). The resulting paste was transferred to the furnace (CARBOLITE AAE 1100, ENGLAND) and charred for 90 minutes at 350 oC. The charred sample was cooled down, washed thoroughly using deionized water to neutrality, and dried in the oven (Genlab oven, B8A76752) for about 24 hours at 105 oC. The product was milled into powder and sieved to a uniform size using a mesh of 106 µm and stored away from moisture. The adsorbents were labelled RHP1, HSP1. BSP1, DRP1 and EGB1 for acid modified Raphia hookerie, Hibiscus sabdariffa, Bilghia,  sapida, Delonix regia and Elais guineensis, respectively.

[bookmark: _Toc123057398]

Table 3.1:  Adsorbent activating reagents
	S/No
	Adsorbents
	Activating agents

	
1
	RHP1
HSP1
BSP1
DRP1
EGB1
	

H3PO4


	
2.
	RHP2
HSP2
BSP2
DRP2
EGB2
	

KOH

	3.
	RHP3
HSP3
BSP3
DRP3
EGB3
	ZnCl2


KEY: RHP: Raphia Hookerie seed Pericarp, HSP: Hibiscus Sabdariffa fruit Pods, BSP: Bilghia Sapida fruit Pods, DRP: Delonix Regia seed Pods and EGB: Elais Guineensis empty fruit Bunch





















[bookmark: _Toc118051473] Potassium hydroxide activation of the adsorbent raw materials
A mass of 100.0 g each of the raw samples was carefully weighed into a beaker. The ratio of the sample to KOH pellets to water was in the ratio 1 :0.5 :3. The mixtures were evenly stirred while being heated until uniform paste was achieved (after 120 minutes). The resulting paste was transferred to the furnace (CARBOLITE AAE 1100, ENGLAND) and charred for 120 minutes at 650 oC. The charred sample was cooled down, washed thoroughly using deionized water to neutrality, and dried in the oven (Genlab oven, B8A76752) for 24 hours at 105 oC. The produced biochar was milled into powder and sieved to a uniform size using a mesh of 106 µm and stored in an air tight container away from moisture. The adsorbents were labelled RHP2, HSP2. BSP2, DRP2 and EGB2 for KOH modified Raphia hookerie, Hibiscus sabdariffa, Bilghia sapida, Delonix regia and Elais guineensis respectively.
[bookmark: _Toc118051474]Zinc chloride activation of the adsorbent raw materials
A mass of 100.0 g each, of the raw samples was carefully weighed into a beaker. The ratio of the sample to ZnCl2 to water was in the ratio 1 :0.5 :3. The mixtures were evenly stirred while being heated until uniform pastes were achieved (after 180 minutes). The resulting paste was transferred to the furnace (CARBOLITE AAE 1100, ENGLAND) and charred for 120 minutes at 650 oC. The charred sample was cooled, washed thoroughly using deionized water to neutrality, and dried in the oven (Genlab oven, B8A76752) for 24 hours at 105 oC. The produced was milled into powder and sieved to a uniform size using a mesh of 106 µm and stored in an air tight container away from moisture. The adsorbents were labelled RHP3, HSP3. BSP3, DRP3 and EGB3 for for ZnCl2 modified Raphia hookerie, Hibiscus sabdariffa, Bilghia sapida, Delonix regia and Elais guineensis, respectively.
[bookmark: _Toc118051475][bookmark: _Toc123053638][bookmark: _Toc127869071]Adsorbent characterization 
[bookmark: _Toc118051476][bookmark: _Toc123053639][bookmark: _Toc127869072]Physicochemical characterization
[bookmark: _Toc118051477][bookmark: _Toc127869073]Moisture content determination
The empty crucible was dried in the oven (Genlab oven, B8A76752) at 105 oC for 240 minutes, cooled in the dessicator and then weighed. A mass of 1.50 g of each of the adsorbents in triplicate were weighed into different crucibles and uniformly spread. The crucible containing the sample was placed in the oven (Genlab oven, B8A76752) and dried for 300 minutes at a temperature of 105 oC. The dried sample was thereafter cooled in a dessicator to prevent moisture uptake from the atmosphere prior to reweighing. The drying procedure was repeated until a constant weight was achieved. The mass difference constitutes the moisture content of the adsorbents  (Ekpete et al., 2017). The percentage moisture was calculated using Equation 3.1.
 					(3.1)	
Where w1 = crucible weight, w2 = initial weight of crucible + sample and w3 = final weight of crucible + sample.
[bookmark: _Toc118051478][bookmark: _Toc127869074]Ash content determination
The crucibles to be used were preheated to 500 oC in the furnace (CARBOLITE AAE 1100, ENGLAND), to get rid of any interfering components already present on the crucibles then cooled in a dessicator for about 30 minutes and the initial weight was taken. A mass of 1.0 g of each of the sample was transferred into the prepared crucibles and weighed. The crucibles containing the samples were placed in the muffle furnace (CARBOLITE AAE 1100, ENGLAND) at 500 oC for 90 minutes and allowed to cool in the dessicator and reweighed. The ash content was calculated using Equation 3.2.
 					(3.2)
[bookmark: _Toc118051479][bookmark: _Toc127869075]Volatile matter
The crucible to be used was preheated to 500 oC, then cooled in a dessicator for 30 minutes and the initial weight taken. A mass of 1 g of the adsorbent was weighed into the crucible and heated for 10 minutes at 500 oC (Dada et al., 2021b). The percentage volatile matter and the percentage fixed carbon were calculated using Equations 3.3 and 3.4, respectively.
				(3.3)
 									(3.4)
[bookmark: _Toc118051480][bookmark: _Toc127869076]Iodine number and surface area determination
A 0.50 g of the adsorbent was added to 100 mL standard iodine and 10 mL of HCl (5%) in a 100 mL flask. The mixture was placed on a mechanical shaker (SHA-C WATERBATH SHAKER, BRITISH) for 20 minutes and filtered. The filtrate was titrated against 0.1 M sodium thiosulfate, using freshly prepared starch as indicator, the values for the blank titration were recorded. The surface area was calculated from the iodine values using equation 3.5 (Mianowski et al., 2007):             
         							(3.5)
         							(3.6)
              where m is the mass of adsorbent, IN is the Iodine Number, D is the dilution factor,  are volumes of sodium thiosulfate for blank and sample respectively and    is the surface area calculated from iodine number.
[bookmark: _Toc118051481][bookmark: _Toc127869077]pH determination
	The pH was determined using the method of Anisuzzaman et al. (2015). A mass of 1.00 g of each of the adsorbent sample was weighed into a 250 mL Erlenmeyer flask, containing 100 mL of distilled water. The content of the flask was heated for 5 minutes in a gentle boiling condition. Thereafter, the resulting solution was cooled to room temperature, diluted to 100 mL, properly stirred and the pH determined using a pH (micrometric) meter.
[bookmark: _Toc118051482][bookmark: _Toc127869078]Bulk density determination
A 10 mL glass cylinder was filled with each of the sample. The cylinder was tapped for 1-2 minutes to compact the prepared adsorbent. The weight of the measuring cylinder and the sample was recorded (Dada et al., 2021b; Ekpete et al., 2017). The bulk density was calculated in g/mL with the aid of Equation 3.7.
 								(3.7)
Where m is the mass of the sample in g and v is the volume of the sample in cm3 
[bookmark: _Toc127869079]Determination of oxygen-containing functional groups
	Boehm titration method as described by Ekpete et al. (2017) was used for this analysis with slight modification. This method was used to determine the oxygen-containing functional groups. A mass of 1.0 g of the raw and activated carbons was weighed and kept in contact with 25 mL solution of 0.1 M NaHCO3, 0.05 M Na2CO3, and 0.1 M NaOH for acidic group, and HCl (0.1 M) for basic group respectively. This was carried out at room temperature (26 oC) for 2 days. The aqueous solution was back-titrated using 0.1 M HCl for acidic group and 0.1 M NaOH for basic group (Bello et al., 2017; Ekpete et al., 2017). The number of acidic sites was evaluated using Equations 3.8 and 3.9.
                                    					(3.8)
                         					(3.9)
Where Fx is the amount of oxygen – containing functional groups, Vbx is the volume of titrant used to titrate the blank, Vex is the volume of titrant used to titrate the extract, Mt is the molarity of the titrant used and DF is the dilution factor (Bello et al., 2017).
[bookmark: _Toc118051484][bookmark: _Toc127869080]Point of zero charge determination
The pH point of zero charge (pHPZC) parameter was determined by adding 0.10 g of the activated carbon to 200 ml of 0.1 M NaCl solution, with a varying pH (between 2 and 10), that has initially been adjusted with HCl or NaOH for acidic and basic media respectively. The containing vessels were sealed and positioned in a shaker (SHA-C WATERBATH SHAKER, BRITISH) for 24 hours, after which the pH was measured (Bello et al. 2017). The difference between the initial and final pH was plotted against the values of initial pH. The vertical axis intersection point represents the pHpzc (Inyinbor et al. 2019a).
[bookmark: _Toc118051485][bookmark: _Toc123053640][bookmark: _Toc127869081]Spectrophotometric characterization
[bookmark: _Toc118051486][bookmark: _Toc127869082]Specific surface area and pore-distribution determination
A cell of 9 mm was filled the sample, inserted into the station hole at 200 oC and degassed for approximately 2 hours under vacuum, prior to analysis. The Brunauer˗Emmett-Teller (BET) specific surface area, pore volume and size were determined using a micrometric porosity and surface area analyser (ASAP 2010).  
[bookmark: _Toc127869083]Determination of surface functional groups
	The spectroscopic technique was used in analyzing the surface functional groups of the adsorbents using a FTIR equipment (NICOLET iS5). The sample was grinded with potassium bromide, which is optically transparent in the infrared measurement range (4000 – 400 cm-1). Degassing was carried out to removed moisture and air and a pellet was formed under pressure. The sample was then passed through infrared light scattering. These functional groups are responsible for the adsorption of the adsorbate onto the surface of the adsorbent. The functional group detection helped in determining the nature of binding interactions between the adsorbate and the adsorbent surface (Batool et al., 2018).
[bookmark: _Toc118051488][bookmark: _Toc127869084]Surface morphology determination
The Scanning Electron Microscopy (SEM) analysis was used in investigating the surface morphology and the characteristic features of the prepared adsorbents (Hevira et al., 2020; Mahapatra et al., 2022). The surface morphology was analysed using SEM (JEOL JSM-7600F). The prepared sample was placed into a specimen chamber and inserted into the specimen tub. A high pressure produced around the sample neutralized the charges and produced an amplification of the secondary electron signal.
[bookmark: _Toc127869085]Elemental composition determination
 	The Scanning Electron Microscopy-Energy Dispersive Xray (SEM-EDX) spectroscopic analysis was used in determining, the component elements present in the sample. The EDX was coupled with the SEM (JEOL JSM-7600F).
[bookmark: _Toc118051490][bookmark: _Toc123053641][bookmark: _Toc127869086]Adsorption experiments
[bookmark: _Toc123053642][bookmark: _Toc127869087]Optimization of adsorption operational parameters
The amount of adsorbent that effectively removed the pharmaceuticals and food dyes from solution was evaluated. The batch adsorption studies were carried out in respect to initial concentration, initial pH, temperature, adsorbent dosage and contact time. The quantity adsorbed and the percentage removal was calculated using Equation 3.10 and 3.11, respectively.
                                                      					  (3.10)
                          				  	 (3.11)
Where  is initial concentration (mg/L),   is the equilibrium concentration (mg/L ),V is the volume of solution (dm3), m is the adsorbent mass (g) and qe is amount of adsorbate adsorbed (mg/g ). 
[bookmark: _Toc118051492][bookmark: _Toc127869088]Effect of pH
0.1 g of the the prepared adsorbent was added to 100 mL of the adsorbate solution, whose initial pH has been varied between 1 and 12. The pH of the solution was measured (SMART micro PH meter) controlled, using 0.1 M sodium hydroxide (NaOH) or 0.1 M hydrochloric acid (HCl). The flask was agitated for 240 minutes, at 26.6 oC in a temperature-regulated water bath and 130 rpm until equilibrium is achieved. A UV/Visible spectrophotometer (LIBRA 560, BIOCHROM DOUBLE BEAM) was used to measure the concentration of the unadsorbed pharmaceutical and dyes. 
[bookmark: _Toc118051493][bookmark: _Toc127869089]Effect of contact time and initial concentration
A mass of 0.10 g of the adsorbent was agitated with 100 mL of adsorbent solution, using various concentration (1, 5, 10, 20, 30, 40 and 50 mg/L) in different 250 mL volumetric flasks. A temperature-controlled water bath shaker (SHA-C WATERBATH SHAKER, BRITISH) at 130 rpm was used to agitate the mixture until equilibrium is reached. The samples were drawn at different time intervals. A UV/Visible spectrophotometer ((LIBRA 560, BIOCHROM DOUBLE BEAM)) was used to measure the concentration of the unadsorbed pharmaceutical. 
[bookmark: _Toc118051494][bookmark: _Toc127869090]Effect of adsorbent dosage
An adsorbent dosage between the range of 0.025 g and 0.25 g, were agitated with 100 mL of each of the pharmaceuticals and food dyes at a time. A specific dose of the adsorbent was agitated with 100 mL solution of the adsorbate at a fixed time, keeping other conditions constant. A UV/Visible spectrophotometer (LIBRA 560, BIOCHROM DOUBLE BEAM) was used to measure the concentration of the unadsorbed pharmaceutical. 
[bookmark: _Toc118051495][bookmark: _Toc127869091]Effect of temperature
	The effect of temperature was investigated at the optimum conditions, varying the temperature between 299 K and 328 K. A UV/Visible spectrophotometer (LIBRA 560, BIOCHROM DOUBLE BEAM) was used to measure the concentration of the unadsorbed pharmaceutical and dye at the corresponding wavelength.
[bookmark: _Toc118051496][bookmark: _Toc123053643][bookmark: _Toc127869092]Desorption studies of the spent adsorbents
The desorption studies were investigated to ensure the reusability of the prepared adsorbents, using the following desorbing agents 0.1 M HCl, deionized water, 0.1 M NaCl and 0.1 M NaOH (Inyinbor et al., 2016a). Fresh adsorbent was loaded with the pharmaceuticals and food dyes, by agitating 0.10 g of adsorbent and 100 mL of the pharmaceutical or dye solution for 4 hours. The adsorbent was separated by centrifuge and the residual pharmaceutical and dye concentration was determined spectrophotometrically. The loaded adsorbent was gently washed with water to get rid of any unadsorbed pharmaceutical and dried. The desorption process was carried out by mixing 100 mL of each of the desorbing eluent with the dried loaded adsorbents and shaken for 1 hour. The desorbed pharmaceutical was determined spectrophotometrically (Inyinbor et al., 2016b).  The desorption index (DI) which helps to determine the degree of reversibility of an adsorption process was also evaluated. The desorption efficiency and desorption index were calculated using equation 3.12a and 3.12b: 
                               			(3.12a) 		(3.12b)
Where qde and qad are the quantites desorbed by each eluent and the adsorbed quantity during loading respectively.
[bookmark: _Toc118051497][bookmark: _Toc123053644][bookmark: _Toc127869093]Batch adsorption data analysis
[bookmark: _Toc118051498][bookmark: _Toc123053645][bookmark: _Toc127869094]Kinetic models for the batch experimental data
	The theory of adsorption kinetics reflects the evolution of the adsorption process against time. Time is a very important parameter which must be considered. The adsorption process is dependent on experimental parameters such as pH, concentration of solute, temperature, ionic strength, adsorbent dose, texture of adsorbent etc., which affects the adsorption kinetics of an adsorbate onto any adsorbent. This implied that, the contact time, where the adsorption process approaches equilibrium must be determined using Equation 3.13 (Moussout et al., 2018). 
								(3.13)
Where  is adsorbate amount uptake per mass of adsorbent at equilibrium (min),  is adsorbate amount uptake per mass of adsorbent at any time t, (min) and  is the rate constant of the pseudo nth order kinetic model
[bookmark: _Toc118051499][bookmark: _Toc127869095]Pseudo first order
The model expression for pseudo first order reaction as presented by Lagergren, for n = 1 is presented as Equation 3.14:
       								(3.14)
Where qe and qt represents the amount of adsorbate uptake per mass of adsorbent at equilibrium and any time t (minutes), respectively.
k1 is the rate constant of the pseudo first order equation (min-1).
Integrate Equation 3.14 for boundary conditions (qe = qe, t = 0, qt = 0, t = t), gives the linear equation 3.15:
								(3.15)
qcal and k1 parameters can be evaluated from the plot of  versus t.
[bookmark: _Toc118051500][bookmark: _Toc127869096]Pseudo second order
The expression model proposed by Ho and McKay, 1998, was obtained as follows, for n = 2 as equation 3.16:
       								(3.16)
Integrate equation 3.16 for boundary conditions (qe = qe, t = 0, qt = 0, t = t), to give Equation 3.17:
										(3.17)
Equation 3.17 can be rearranged to give a linear Equation 3.18:
,									(3.18)
Where K2 (g/mg min) is the equation rate constant, qe (mg/g) and qt (mg/g) represents the amount of adsorbate uptake per mass of adsorbent at equilibrium and any time t, respectively. The values of qcal and k2 parameters can be evaluated from the plot of  versus t.
[bookmark: _Toc118051501][bookmark: _Toc127869097]Elovich kinetic model
This equation was first proposed by Zeldovich and Roginsky in 1934 and it was expressed as Equation 3.19.
								(3.19)
The integrated form is expressed as Equation 3.20.
 								(3.20)
The more frequently used form is based on the assumption that ˃˃1 and the linearized form is expressed as Equation 3.21:
 								(3.21)
Where  is the initial rate of adsorption, β is the desorption constant related to the extent of surface coverage and activation energy for chemisorption. The  and β constants can be evaluated from the plot of qt versus ln t.
[bookmark: _Toc118051502][bookmark: _Toc127869098]Avrami kinetic model
	The linear and non-linear forms of Avrami kinetic model (Avrami, 1940) is represented by Equations 3.22 and 3.23:
 						(3.22)
 							(3.23)
 is the Avrami constant and  is the Avrami model exponent of time to the change to the change in mechanism of adsorption. The two parameters can be obtained from the intercept and slope of the plot of  against.
[bookmark: _Toc118051503][bookmark: _Toc127869099]Fractional power model
	The linear and non-linear forms of Fractional power kinetic model equation is represented as follows:
 								(3.24)
and,  									(3.25)
v and log k are the slope and intercept, obtainable from the plot of log against log t, therefore the antilog of the intercept gives the value of constant k. v is also a constant that is usually less than unity if the adsorption kinetics fits into the power function model.  is the quantity of the adsorbate adsorbed at time, t.
[bookmark: _Toc118051504][bookmark: _Toc123053646][bookmark: _Toc127869100]Adsorption mechanisms
[bookmark: _Toc118051505][bookmark: _Toc127869101]Intraparticle diffusion
This model was proposed by Weber and Morris (Weber & Morris, 1963). The dependency between the square root of the time and the specific adsorption was characterized, where the slope represents the speed of intraparticle diffusion. The expression is presented as:
 									(3.26)
Where  is the intraparticle diffusion rate constant (mg/g min1/2),  is the constant (the thickness of the boundary layer surrounding the adsorbent) (mg/g). If the value of C is high, a significance boundary layer is expected. It may be assumed that the process of adsorption is mostly controlled by intraparticle diffusion. As long as the plot of qt vs t1/2 did not pass through the origin, it may be deduced that adsorption follows two or more mechanisms.
[bookmark: _Toc118051506][bookmark: _Toc127869102]Liquid film diffusion model
When the adsorptive diffusion rate across the liquid film (boundary layer) is equal to the accumulation of adsorptive on the adsorbent surface, as in film a film diffusion-dominated system (Chang et al., 2020). The bulk liquid phase concentration of adsorptive is expressed asEquation 3.27.
 								(3.27)
Where  is the film diffusion coefficient (min-1),  is the adsorbate concentration at the solid-liquid interface (mg/l).  is negligibly small, at short times (). Thus, equation 3.27 is integrated to give Equation 3.28.
 									(3.28)
The linear expression is represented as Equation 3.29.
 									(3.29)
Where F is the fractional power at equilibrium, kfd is the film diffusion coefficient which can be estimated from the plot of  vs t and t is the time.
[bookmark: _Toc118051507][bookmark: _Toc123053647][bookmark: _Toc127869103]Adsorption isotherms
Adsorption isotherms are helpful in obtaining the relationship between adsorbate concentration in the solution and adsorbate adsorbed on the solid phase, when the two phases are at equilibrium. The Langmuir, Freundlich, Dubinin-Radushkevich, Temkin, Hill and Redlich-Peterson models were used in this study.
[bookmark: _Toc118051508][bookmark: _Toc127869104]Langmuir model
 	This model was recommended by Langmuir in 1916, on the assumption that, adsorption process occurs at homogeneous sites, at constant energy levels (Langmuir, 1917). The Langmuir isotherm is represented as Equation 3.30.
                    								(3.30)           
Where qm is the monolayer capacity, aL is the Langmuir isotherm constant, and Ce is the concentration at equilibrium. At very high dilution level, the values of  is very much smaller than unity and can be disregarded, which obeys Henry’s law. The linear form of Langmuir model is expressed in Equation (3.31):
									(3.31)
									(3.32)
The values of KL and qmax parameters can be obtained from the plot of Ce/qe against Ce. Where qe is the amount of adsorbate adsorbed per gram of the adsorbent at equilibrium, Co is the initial concentration, Ce is the adsorbate concentration at equilibrium, KL is the adsorption rate (L/mg), qmax is Langmuir constant that relates to heat of adsorption and RL is the value indicating the nature of adsorption (adsorption is linear if , unfavourable if , irreversible if  and favourable if ). 
[bookmark: _Toc118051509][bookmark: _Toc127869105]Freundlich model
	The model was first proposed by Freundlich (Freundlich, 1906). This model describes a heterogeneous system, with non-identical adsorption sites. It also estimates the intensity of adsorption between the adsorbent and adsorbate. The logarithm dependence, between the grade of coverage of the adsorbent surface and the adsorption enthalpy is expressed in Equation 3.31.
 										(3.33)
Taking the logarithm and rearranging:
								(3.34)	
Where qe = the adsorbate equilibrium concentration (mg/g), Ce is the equilibrium concentration of the adsorbate in solution (mg/L), Kf is the Freundlich constant (mg/g), n is the adsorption intensity and 1/n = the function of adsorption strength.  are obtained from the plot of log qe vs log Ce. If n=1, the partition between the two phases is independent on the concentration, if 1/n is above unity, indicates that adsorption is corporative, if 1/n is below unity, indicates normal adsorption.
[bookmark: _Toc118051510][bookmark: _Toc127869106]Dubinin-Radushkevich (D-R) isotherm
The model is used for adsorption mechanism with a Gaussian energy distribution onto a heterogeneous surface. The model often fits high solute activities, the intermediate range of concentration data and also makes it possible to analyze the adsorption mechanism (Dubinin & Radushkevich, 1947). The linear expression of DR model is expressed as follow Equation 3.35:
 									(3.35)
 									(3.36)
Where  is the adsorption capacity of the adsorbate per mass of the adsorbent (mg/g), is the maximum adsorption capacity (mg/g), is the equilibrium concentration of the adsorbate (mg/L), R is the Gas constant (0.008314 kJ mol/K) and T is the Absolute temperature (K). The model helps to distinguish between the physical and chemical adsorption of adsorbate with its mean free energy. E is calculated using Equation 3.37.
										(3.37)
Where E is the Energy of adsorption (kJ/mol) and  is the isotherm constant, obtainable from the plot of  against .
[bookmark: _Toc118051511][bookmark: _Toc127869107]Hill isotherm
This model explains the binding of different species onto homogeneous substrates and assumes that; adsorption is a corporative phenomenon, with adsorbates at one site of the adsorbent. These sites influences different binding site on the same adsorbent (Ayawei et al., 2017). The linear form of Hill model is expressed as Equation 3.38
 							(3.38)
Where qH, nH and KD are constants. nH and KD constants can be calculated from the plot of versus log Ce.
[bookmark: _Toc118051512][bookmark: _Toc127869108]Redlich-Peterson isotherm
Redlich-Peterson (R-P) isotherm is a combination of Freundlich and Langmuir isotherms, with the numerator representing the Langmuir isotherm and possess the benefit of approaching Henry region at infinite dilution. This model is an empirical isotherm, combining three parameters. It combines the Langmuir and Freundlich equations, the mechanism of adsorption is a mix and does not follow the ideal monolayer adsorption (Wang et al., 2005). The R-P model is defined by Equation 3.39:
 										(3.39)
Where is the equilibrium adsorbate loading on the adsorbent (mg/g), A is the Redlich-Peterson isotherm constant (L/g), B is a constant (L/mg), Ce (mg/L) and β is exponent that lies between 0 and 1. When the concentration at the liquid phase is high, the equation reduces to Freundlich equation as shown in Equation 3.40.
										(3.40)
Where   and  of the Freundlich isotherm model. When β=1, Redlich-Peterson equation reduces to Langmuir equation with b = B, which is the Langmuir isotherm constant, relating to energy of adsorption (Lmg-1), , where  is the Langmuir maximum adsorption capacity of the adsorbent (mg/g). When β = 0, the Redlich-Peterson reduces to Henry’s equation with  representing the Henry’s constant. The linear form of Redlich-Peterson isotherm is expressed as Equation 3.41.
 									(3.41)
The constants  and A can be evaluated from the plot of  versus .
[bookmark: _Toc118051513][bookmark: _Toc127869109]Temkin model
	Temkin isotherm takes into consideration, the indirect interaction between the adsorbate and adsorbent.  It also assumes that, in the layer, the heat of adsorption of all molecules linearly decreases as a result of increase in surface coverage (Ringot et al., 2007). The linear form is expressed as Equations 3.42 and 3.43.
  								(3.42)
								(3.43)
Where Ce is the concentration of the adsorbate at equilibrium (mg/L), qe is the amount of adsorbed adsorbate at equilibrium (mg/g), A is the Temkins’ constant (L/g), B is the constant relating to heat of adsorption (B= RT/b), b is the Temkins’ constant (J/mol), R is the gas constant (8.314 J/mol K), and T is the absolute temperature (K). A and B are obtained from the plot of qe vs ln Ce.
[bookmark: _Toc118051514][bookmark: _Toc123053648][bookmark: _Toc127869110]Thermodynamic studies
The adsorption experiments were investigated under different temperature conditions and used to calculate enthalpy (∆Ho), entropy (∆So) and Gibbs free energy (∆Go) (Balarak et al., 2017; Dada et al., 2020). The Gibb’s free energy was evaluated as Equation 3.44.
 									(3.44)
Where R is the natural gas constant (8.314 J/mol K),   is the equilibrium constant, and T (K) is the absolute temperature. The relationship between temperature and KL is expressed in terms of the van’t Hoff equation:
 									(3.45)
The values of ∆Ho and ∆So can be determined from the slope and intercept, respectively of the plot of  versus 1/T.								
[bookmark: _Toc118051515][bookmark: _Toc123053649][bookmark: _Toc127869111]Fixed bed adsorption
[bookmark: _Toc118051516][bookmark: _Toc123053650][bookmark: _Toc127869112]Simulation of multicomponent industrial wastewater
Two different concentrations of multicomponent industrial wastewaters were simulated as shown in Tables 3.2 and 3.3. These simulated effluents contained several compounds which are found in pharmaceuticals and confectionary industrial wastewaters. This practice was to verify the potency of the adsorbents in treating real industrial effluents. (Lima et al., 2019; Ouarda et al., 2018; Saucier et al., 2015; Wamba et al., 2019).

Table 3.2: The chemical composition of the synthetic pharmaceutical industry effluent
	
	Concentration (mg/L)

	Wastewater contents
	Effluent A
	Effluent B

	Chloroquine phosphate
	20
	40

	Ibuprofen
	5
	10

	Lumefantrine
	5
	10

	Ciprofloxacin
	5
	10

	Starch
	10
	20

	Sucrose
	5
	10

	Sodium Sulfate
	5
	10

	Calcium Carbonate
	10
	20

	Aluminium Oxide
	5
	10



Table 3.3: The chemical composition of the synthetic confectionary industry effluent
	
	                                  Concentration (mg/L)

	
	Function
	Effluent A   Effluent B

	Allura Red
	colour
	7.0
	14.0

	Sunset Yellow
	colour
	0.5
	1.0

	Indigo Carmine
	colour
	0.5
	1.0

	Food Starch
	thickener, jellying agent
	3.0
	6.0

	Gelatine
	jellying agent
	2.0
	4.0

	Sucrose
	Sugar
	2.0
	4.0

	Fructose
	Sugar
	2.0
	4.0

	Vanillin
	Flavour
	0.5
	1.0

	Na2CO3
	additive
	1.0
	2.0






[bookmark: _Toc118051517][bookmark: _Toc123053651][bookmark: _Toc127869113]Fixed bed adsorption experiment
An adsorbent of known weight was placed inside a column of 2.5 cm internal diameter and 35 cm length. The adsorbent was packed between a layer of glass wool at the top and bottom. The prepared biochar was fed by gravity from the top of the column, while the upper part of the adsorbent was covered with glass wool (2 cm), to ensure even flow of the inlet solution. The synthetic wastewater was fed into the column under gravity. Various operational parameters such as flow rate (6 and 12 mL/min), column bed depth (1 and 2 cm) and adsorbate initial concentration (25 and 50 mg/L for Chloroquine phosphate (CQP); 7 and 14 mg/L for allura red food dye (ALR)) were varied. The absorbance for each of the adsorbate were read at 329 and 480 nm for CQP and ALR respectively. The fixed bed adsorption of CQP was carried out at the optimum pH of 7 and 8 for EGB1 and BSP1 respectively while that of ALR was 3 and 4 for RHP1 and HSP1 respectively.
[bookmark: _Toc118051518][bookmark: _Toc123053652][bookmark: _Toc127869114]Fixed bed adsorption data modelling
The dynamic behaviour between the adsorbate molecules and the adsorbent surface was projected using different empirical mathematical models (Mondal et al., 2016; Yahya et al., 2020). A breakthrough curve of an effluent concentration can be used to evaluate the behaviour of a column as well as the efficiency of an adsorbent. The breakthrough time (tB) and exhaustion time (te) evaluation can be extracted from the plot of Ct/Co against t. Co is the inlet concentration, Ct is the concentration at each time interval, tB is the time when the outlet concentration reaches 50% of the inlet concentration and te is time when the outlet concentration reaches 90% of the inlet concentration. The removal capacity qb (mg/g) is evaluated as Equation 3.46. the Thomas and Yoon-Nelson models were utilized in modelling the fixed bed adsorption data.
                                                                                   			(3.46)
[bookmark: _Toc118051519][bookmark: _Toc127869115]Thomas model
This is one of the general models widely used to estimate the theory of column performance. The model assumes that the behaviour of fluid flow is analogous in the packed column. Without considering any breakthrough delays, the model obeys the Langmuir model and follows reversible second order reaction kinetics (Bharathi & Ramesh, 2013). The linear form of Thomas model is presented as Equation 3.47.
                                                               (3.47)
Where qe (mg/g) is the column adsorption capacity, m (g) is the mass of adsorbent in the column, t is the time in (min), Q is the column flow rate (mL/min), KTh is the Thomas constant in mL/min, Ct and Co is the influent and outlet solution concentration in mg/L respectively.
[bookmark: _Toc118051520][bookmark: _Toc127869116]Yoon-Nelson model
The major assumption of the Yoon-Nelson model is that adsorption probability decreases as the adsorption process proceeds.   The chemical and the physical characteristics of the adsorption system is not put into consideration (Muthamilselvi et al., 2018). Yoon-Nelson model is expressed mathematically as follow as Equation 3.48.
                                                                  (3.48)
where  (min) is the Yoon-Nelson breakthrough time, and is the Yoon-Nelson rate constant (L/min). 
[bookmark: _Toc118051521][bookmark: _Toc123053653][bookmark: _Toc127869117]Validation of adsorption data
Fitting an experimental data into different kinetic model have always been done via linear regression coefficient. This assessment has often times been accompanied by inherent bias (Dada, et al., 2021). To this end, the Average Relative error (ARE), percentage standard deviation (%.S.D) and Chi square (χ2) were used to validate the kinetic models. The expressions are presented in equations 3.49, 3.50 and 3.51 respectively:
 							(3.49)
	 					(3.50)	
 								(3.51)
where  is the calculated quantity is adsorbed at equilibrium and  is the experimentally determined quantity adsorbed.
[bookmark: _Toc118051522][bookmark: _Toc123053654][bookmark: _Toc127869118]Determination of optimal number of hidden neurons using Artificial Neural Network (ANN)
	ANN was used to predict the optimal number of hidden neurons in the hidden layer and also the efficiency was tested in order to predict adsorption efficiency of the experimental data.  A feed forward back-propagation network with three layers was developed. Levenberg Marquart algorithm was used as the propagation algorithm, in order to determine the number of the  hidden neurons., by varying different activation functions  (Afolabi et al., 2020a; Khalili et al., 2021; Wang et al., 2021). MATLAB (R2016a) mathematical software was used to develop the best model for predicting the adsorption efficiencies for each of the adsorption processes. Different adsorption parameters such as adsorbate initial concentration (5-50), pH (2-11), temperature (26-55 oC), contact time (5-equilibrium time) and adsorbent dosage (0.05-0.25) were fed as input variables while the percentage removal was used as the target variable. 70% of the variables were used for training, 15% for validation and the remaining 15% for testing. The summary of the total number of datasets for the training, validation and testing, for each of the adsorption processes is presented in Table 3.4.
[bookmark: _Toc123057401]Table 3.4: Summary of the total number of datasets for the training, validation and testing, for the ANN model
	Adsorption system
	Training
	Validation
	Testing
	Total

	BSP-CQP
	916
	196
	196
	1,308

	DRP-CQP
	870
	186
	186
	1,242

	EGB1-CQP
	1061
	227
	227
	1515

	HSP1-CQP
	1121
	239
	239
	1599

	RHP1-CQP
	1102
	235
	235
	1572

	BSP1-CPX
	960
	205
	205
	1360

	DRP1-CPX
	1140
	243
	243
	1626

	EGB1-CPX
	1140
	243
	243
	1626

	HSP1-CPX
	1140
	243
	243
	1626

	RHP1-CPX
	1092
	234
	234
	1560

	BSP1-IBU
	1022
	218
	218
	1521

	DRP1-IBU
	1068
	228
	228
	1524

	EGB1-IBU
	966
	207
	207
	1380

	HSP1-IBU
	916
	196
	196
	1308

	RHP1-IBU
	1026
	219
	219
	1464

	BSP1-ALR
	910
	196
	196
	1302

	DRP1-ALR
	1114
	238
	238
	1590

	EGB1-ALR
	1061
	227
	227
	1515

	HSP1-ALR
	1121
	239
	239
	1599

	RHP1-ALR
	1046
	224
	224
	1494

	BSP1-SSY
	1064
	227
	227
	1518

	DRP1-SSY
	1018
	217
	217
	1452

	EGB1-SSY
	1056
	225
	225
	1506

	HSP1-SSY
	962
	206
	206
	1374

	RHP1-SSY
	1064
	224
	224
	1512





CHAPTER FOUR
[bookmark: _Toc118051524][bookmark: _Toc123053656][bookmark: _Toc127869120]CHARACTERIZATION OF THE PREPARED BIOCHAR
[bookmark: _Toc118051525][bookmark: _Toc123053657][bookmark: _Toc127869121]Physicochemical characterization
[bookmark: _Toc118051526][bookmark: _Toc123054432][bookmark: _Toc127869122]Physicochemical properties of raw and modified Bilghia sapida fruit pods
[bookmark: _Hlk114904672]Table 4.1.1.1 summarizes the physicochemical properties of raw and modified Bilghia sapida seed pods. Comparing the estimated surface area of the raw (BSP) and activated biochar (BSP1, BSP2 and BSP3), it was observed that, carbonization improved the general properties of the activated materials (Table 4.1.1.1). BET surface area of the raw BSP was obtained to be 1124.24 m2/g, while that of the acid (BSP1), alkali (BSP2) and salt (BSP3) were 980.05, 1150.05 and 1120.55 m2/g, respectively. A slight reduction was observed in the surface area of the acid modified material. Orthophosphoric acid have the tendency to react with active carbon rich precursors. This can lead to formation of volatile substances (Heidarinejad et al., 2020) which can escape at high temperatures and hence reduces the surface area. Orthophosphoric acid, however, increases and expands micropores and mesopores on activated carbon, leading to highly porous materials (Martínez  et al., 2014)  The iodine surface area which can be used to estimate the microporosity of an adsorbent confirmed that BSP1 has the highest estimated micropores (619.85 m2/g)  (Evwierhoma et al., 2018). The pore size (28.55 Å) of the raw and modified adsorbents is classified as mesoporous according to the IUPAC metric system (Thommes et al., 2015). The bulk density of the raw sample was very low (0.183 g/cm3). Different activation processes improved the bulk densities from 0.183 g/cm3 to 0.375 and 0.298 g/cm3 for BSP1 and BSP3 respectively. BSP1 has the highest bulk density and hence will have the highest filtering competence (Efeovbokhan et al., 2019). However, not much of improvement was observed for BSP2 because grafting of functional groups on raw biomaterials’ surface can reduce the surface area (Zhong et al., 2012). The moisture content and the volatile matter were found to have decreased (Table 4.1.1.1) while the percentage fixed carbon was found to have generally increased after activation and carbonization processes. This observed changes in the activated biomass can be attributed to the degradation of cellulose, hemicellulose and lignin at elevated temperatures (Riyanto & Prabalaras, 2019). The activation and carbonization processes also helped to volatilize all the non-carbon components present, thereby enriching the carbon content of the biochar (Ekpete et al., 2017). Different functionalities slightly altered the pH of the samples. The pHpzc for BSP1, BSP2 and BSP3 were found to 5.50, 8.70 and 7.40, respectively. At a pH above the isoelectric point (Figure 4.1.1.1), the biochar is expected to be negatively charged with an affinity for cationic species and vice versa (Inyinbor et al., 2022).
[bookmark: _Toc123057402]Table 4.1.1.1: Physicochemical properties of raw and modified adsorbents prepared from Bilghia sapida fruit pods
	[bookmark: _Hlk118545541]Parameters
	BSP
	BSP1
	BSP2
	BSP3

	BET surface area (m2/g)
	1124.25
	980.050
	1150.05
	1120.55

	Langmuir surface area (m2/g)
	970.25
	1122.05
	980.05
	982.35

	Iodine surface area (m2/g)
	526.12
	619.85
	578.20
	472.76

	Bulk density (g/cm3)
	0.183
	0.375
	0.177
	0.298

	% Moisture content
	15.12
	4.59
	5.68
	7.49

	% Volatile matter
	23.22
	20.71
	12.21
	8.02

	% Ash content
	11.08
	9.00
	6.67
	6.88

	% Fixed carbon
	50.58
	65.70
	75.44
	77.61

	pH
	6.2±0.02
	5.5±0.02
	7.01±0.02
	6.92±0.02

	pHpzc
	6.2±0.02
	3.00±0.02
	8.70±0.02
	7.40±0.02



[bookmark: _Toc119501811][bookmark: _Toc119509251]
[image: ]
[bookmark: _Toc123054433][bookmark: _Toc127866948][bookmark: _Toc127867566]Figure 4.1.1.1: pHpzc plot for (a) BSP, (b) BSP1, (c) BSP2 and (d) BSP3


[bookmark: _Toc118051527][bookmark: _Toc127869123]Physicochemical properties of raw and modified adsorbents prepared from Delonix regia seed pods	
The physiochemical properties of raw and modified adsorbents prepared from Delonix regia seed pods are presented Table 4.1.1.2. The plots of pHPZC for DRP, DRP1, DRP2 and DRP3 are depicted in Figures 4.1.1.2 (a-d). Comparing the estimated surface area of the raw 1120.22 m2/g and activated materials (1130.24, 1080.24 and 1152.24 m2/g for DRP1, DRP2 and DRP3, respectively). It was observed that, carbonization improved the surface area of the charred samples. Comparing the H3PO4, KOH and ZnCl activated samples, the H3PO4-activated sample has the highest microporosity (883.64 m2/g) (Mopoung et al., 2015). Hence, DRP1 will be more suitable for the removal of micropollutants. The pore size (28.55 Å) of the raw and modified adsorbents is classified as mesoporous according to the IUPAC metric system (Unuabonah et al., 2008). The bulk density of the raw sample was found to be low (0.184 g/cm3). After different activation processes, the bulk density increased to 0.279 and 0.274 g/cm3 for DRP1 and DRP3, respectively. High bulk density, reduces the tendency of suspension in water (Efeovbokhan et al., 2019). The moisture content and the volatile matter were found to have decreased (14.72% to 4.37, 3.03, and 7.21%) for DRP1, DRP2 and DRP3, respectively. Whereas, the percentage of fixed carbon was found to have generally increased after the activation and carbonization processes. These observed changes, which include changes in pH of the activated biomass can be attributed to the degradation of cellulose, hemicellulose and lignin at elevated temperatures, (Riyanto & Prabalaras, 2019). The isoelectric point (pHpzc) (Figure 4.1.1.2) for DRP1, DRP2 and DRP3 were found to be 6.05, 8.20 and 7.40, respectively. At a pH above the isoelectric point, the biochar is expected to be negatively charged with an affinity for cationic species and vice versa (Inyinbor et al., 2022).
[bookmark: _Toc123057403]Table 4.1.1.2: Physicochemical properties of raw and modified adsorbents prepared from Delonix regia seed pods
	[bookmark: _Hlk118545587]Parameters
	DRP
	DRP1
	DRP2
	DRP3

	BET surface area (m2/g)
	1120.22
	1130.24
	1080.24
	1152.24

	Langmuir surface area (m2/g)
	970.250
	970.250
	590.250
	620.250

	Iodine surface area (m2/g)
	635.40
	883.64
	672.76
	822.67

	Bulk density (g/cm3)
	0.184
	0.279
	0.172
	0.274

	% Moisture content
	14.72
	4.37
	3.02
	7.21

	% Volatile matter
	12.17
	14.12
	12.05
	20.40

	% Ash content
	8.15
	6.98
	13.33
	10.33

	% Fixed carbon
	64.96
	74.53
	71.60
	62.06

	pH
	7.80±0.02
	6.14±0.02
	8.64±0.02
	7.01±0.02

	pHpzc
	7.80±0.02
	6.05±0.02
	8.20±0.02
	7.40±0.02



[bookmark: _Toc119501812][bookmark: _Toc119509252]
[image: ]
[bookmark: _Toc123054434][bookmark: _Toc127866949][bookmark: _Toc127867567]Figure 4.1.1.2: pHpzc plot for (a) DRP, (b) DRP1, (c) DRP2 and (d) DRP3.


[bookmark: _Toc118051528][bookmark: _Toc127869124]Physicochemical properties of raw and modified adsorbents prepared from Elais guineensis empty fruit bunch
Surface modification greatly enhanced the physicochemical properties of raw and modified adsorbents prepared from Elais guineensis empty fruit bunch (EGB) as summarized in Table 4.1.1.3. Comparing the BET surface area of the raw EGB (1133.44 m2/g) and activated materials, 1128.12, 998.82 and 1092.42 m2/g for EGB1, EGB2 and EGB3, respectively. It was observed that, carbonization slightly decreased the surface area of the charred samples. It has been previously reported that surface area has the tendency to decrease at elevated temperatures. However, EGB1 have the highest surface area. The bulk density of the raw sample was obtained to be 0.229 g/cm3, and increased to 0.362, 0.185 and 0.289 g/cm3 for EGB1, EGB2 and EGB3, respectively. This will aid good equilibrium between activated samples and water and hence, high adsorbent effectiveness (Inyinbor et al., 2019b). The pore size (28.55 Å) of the raw and modified adsorbents is classified as mesoporous according to the IUPAC metric system (Can, 2017). The moisture content and the volatile matter were found to have decreased. Whereas, the percentage of fixed carbon was found to have increased from 75.51% to 86.03 and 76.88% for EGB1 and EGB3. These observed changes in the activated biomass can be attributed to the degradation of cellulose, hemicellulose and lignin, which also increased the pH (Riyanto & Prabalaras, 2019). The plots of pHPZC for EGB, EGB1, EGB2 and EGB3 are depicted in Figures 4.1.1.3 (a-d).
[bookmark: _Toc123057404]Table 4.1.1.3: Physicochemical properties of raw and modified adsorbents prepared from Elais guineensis empty fruit bunches
	[bookmark: _Hlk118545600]Parameters
	EGB
	EGB1
	EGB2
	EGB3

	BET surface area (m2/g)
	1133.44
	1128.12
	998.82
	1092.42

	Langmuir surface area (m2/g)
	620.450
	660.450
	650.55
	650.250

	Iodine surface area (m2/g)
	642.64
	744.81
	439.37
	328.30

	Bulk density (g/cm3)
	0.229
	0.362
	0.185
	0.298

	% Moisture content
	8.38
	2.41
	4.19
	3.50

	% Volatile matter
	7.39
	4.89
	8.45
	6.42

	% Ash content
	8.72
	6.67
	15.77
	13.20

	% Fixed carbon
	75.51
	86.03
	71.59
	76.88

	pH
	5.04±0.02
	5.04±0.02
	8.48±0.02
	6.89±0.02

	pHpzc
	7.70±0.02
	4.40±0.02
	8.50±0.02
	7.10±0.02








[bookmark: _Toc119501813][bookmark: _Toc119509253][image: ]
[bookmark: _Toc123054435][bookmark: _Toc127866950][bookmark: _Toc127867568]Figure 4.1.1.3: pHpzc plot for (a) EGB, (b) EGB1, (c) EGB2 and (d) EGB3


[bookmark: _Toc118051529][bookmark: _Toc127869125]Physicochemical properties of raw and modified adsorbents prepared from Hibiscus sabdariffa seed pods
[bookmark: _Hlk114305306]Table 4.1.1.4 summarizes the physicochemical properties of raw and modified adsorbents prepared from Hibiscus sabdariffa seed pods. The BET surface area of the raw HSP (990.52 m2/g) which increased to 984.34, 985.65 and 985.45 m2/g for HSP1, HSP2 and HSP3, respectively. It was observed that, pyrolysis improved the surface area of the modified samples. HSP1 has the highest microporosity as evaluated from the iodine surface area. The pore size (28.55 Å) of the raw and modified adsorbents is classified as mesoporous according to the IUPAC metric system (Unuabonah et al., 2008). The bulk density of the raw HSP was obtained to be 0.192 g/cm3. Different activation processes improved the bulk densities from 0.192 g/cm3 to 0.322 and 0.299 g/cm3 for HSP1 and HSP3, respectively. HSP1 has the highest bulk density and hence will have the highest filtering capability. This will also aid good equilibrium between the prepared biochar and water  (Efeovbokhan et al., 2019). The activation and carbonization processes also helped to volatilize all the non-carbon components present, thereby enriching the carbon content of the biochar (Ekpete et al., 2017). This resulted into decrease in the moisture, volatile and ash contents (Table 4.1.1.4). Surface modification which introduces functional groups to the surface of biomaterial altered the pH of HSP2 and HSP3. The plots of pHPZC for HSP, HSP1, HSP2 and HSP3 are depicted in Figures 4.1.1.4 (a-d). The pHpzc values (Figure 4.1.1.4) for HSP1, HSP2 and HSP3 were obtained to be 3.20, 8.48 and 7.40, respectively. At a pH above the pHpzc, the biochar is expected to be negatively charged with an affinity for cationic species and vice versa (Sahin et al., 2020).
[bookmark: _Toc123057405]Table 4.1.1.4: Physicochemical properties of raw and modified adsorbents prepared from Hibiscus sabdariffa seed pods
	[bookmark: _Hlk118545619]Parameters
	HSP
	HSP1
	HSP2
	HSP3

	Langmuir surface area (m2/g)
	980.3
	984.34
	985.650
	985.450

	BET surface area (m2/g)
	990.52
	994.55
	1020.55
	1100.55

	Iodine surface area (m2/g)
	715.33
	925.29
	703.15
	605.97

	Bulk density (g/cm3)
	0.192
	0.322
	0.170
	0.299

	% Moisture content
	8.31
	3.20
	3.49
	5.12

	% Volatile matter
	16.52
	10.33
	10.70
	6.25

	% Ash content
	12.83
	8.30
	6.00
	8.33

	% Fixed carbon
	62.34
	78.17
	79.84
	80.30

	pH
	6.01±0.02
	6.01±0.02
	8.40±0.02
	7.06±0.02

	pHpzc
	4.00±0.02
	3.20±0.02
	8.48±0.02
	7.40±0.02

	
	
	
	
	







[bookmark: _Toc119501814][bookmark: _Toc119509254][image: ]
[bookmark: _Toc123054436][bookmark: _Toc127866951][bookmark: _Toc127867569]Figure 4.1.1.4: pHpzc plot for (a) HSP, (b) HSP1, (c) HSP2 and (d) HSP3


[bookmark: _Toc118051530][bookmark: _Toc127869126]Physicochemical properties of raw and modified adsorbents prepared from Raphia hookeri epicarp
[bookmark: _Hlk114305281]Table 4.1.1.5 summarizes the physicochemical properties of raw and modified adsorbents prepared from Raphia hookeri epicarp. The plots of pHPZC for RHP, RHP1, RHP2 and RHP3 are depicted in Figures 4.1.1.5 (a-d). The pHpzc values for RHP1, RHP2 and RHP3 were obtained to be 3.20, 8.48 and 7.40, respectively. This biochar will be suitable for the removal of anionic, as well as cationic pollutants in different pH media. The bulk density of the activated materials was found to increase from 0.237 m2/g to 0.310, 0.297 and 0.288 for RHP1, RHP2 and RHP3, respectively. The pore size (32.54 Å) of the raw and modified adsorbents is classified as mesoporous according to the IUPAC metric system (Unuabonah et al., 2008). RHP1 has the highest density whereas high density improves the filtering capability of an adsorbent (Ekpete et al., 2017).The iodine surface area of the prepared adsorbent also increased from 651.31 m2/g to 772.48, 855.05 and 619.85 m2/g for RHP1, RHP2 and RHP3, respectively (Table 4.1.1.5). Although RHP2 has the highest porosity, its low density could be responsible for its formation of suspension in water. The moisture content was found to reduce from 8.32% to 3.24, 4.43, and 6.17% for RHP1, RHP2 and RHP3, respectively. The volatile matter was found to have decreased. Whereas, the percentage of fixed carbon was found to have increased from 63.81% to 78.64, 71.85 and 77.34% for RHP1, RHP2 and RHP3, respectively. These observed changes in the activated biomass can be attributed to the degradation of cellulose, hemicellulose and lignin at elevated temperatures (Riyanto & Prabalaras, 2019). The pH values were found to be in the acceptable range (6.10 -7.15) for commercial activated carbon (Bello et al., 2017). 
[bookmark: _Toc123057406]Table 4.1.1.5: Physicochemical properties of raw and modified adsorbents prepared from Raphia hookerie fruit epicarp
	[bookmark: _Hlk118545633]Parameters
	RHP
	RHP1
	RHP2
	RHP3

	pH
	6.20±0.02
	6.10±0.02
	7.15±0.02
	7.15±0.02

	pHpzc
	6.20±0.02
	4.98±0.02
	8.20±0.02
	7.78±0.02

	BET surface area (m2/g)
	940.650
	945.43
	956.22
	980.020

	Langmuir surface area (m2/g)
	870.240
	890.440
	896.480
	882.500

	Iodine surface area (m2/g)
	651.31
	772.48
	855.05
	619.85

	Bulk density (g/cm3)
	0.237
	0.310
	0.297
	0.288

	% Moisture content
	8.32
	3.24
	4.43
	6.17

	% Volatile matter
	11.95
	7.45
	10.05
	8.33

	% Ash content
	15.92
	10.67
	13.67
	7.66

	% Fixed carbon
	63.81
	78.64
	71.85
	77.34



[bookmark: _Toc119501815][bookmark: _Toc119509255]
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[bookmark: _Toc123054437][bookmark: _Toc127866952][bookmark: _Toc127867570]Figure 4.1.1.5: pHpzc plot for (a) RHP, (b) RHP1, (c) RHP2 and (d) RHP3






[bookmark: _Toc118051531][bookmark: _Toc123053658][bookmark: _Toc127869127]Surface functional groups
[bookmark: _Toc118051532][bookmark: _Toc127869128]Surface functional groups of raw and modified adsorbents prepared from Bilghia sapida
[bookmark: _Hlk119014685]The comparison of the FTIR spectra for the raw Bilghia sapida seed pods (BSP) and the modified forms (BSP1, BSP2 and BSP3) are shown in Figure 4.1.2.1. The broad absorption band that occurred at 3377.71, 3406.24.78, 3360.84 and 3343.84 cm-1 is assigned to -OH stretching vibrations of BSP, BSP1, BSP2 and BSP3, respectively. The presence -OH functional group could be attributed to the occurrence of alcohol or phenol groups (Gautam et al., 2017). The intensity of the -OH band of the modified adsorbents decreased and disappeared in the case of BSP2, which could be as a result of dehydration. Disappearance of functional groups as a result of thermal treatment have previously been reported (Jang & Han, 2020). Absorption bands at 2921.15, 1639.68 and 1033.66 cm-1 were assigned to C-H stretching of alkanes, C=O of amide and C-OH stretching, respectively. The decrease observed in the intensity of these functional groups after carbonization, may be due to the removal of volatile organic compounds and hemicellulose (Bai et al., 2021).  The observed peak variations could be attributed to the general effect of acid and thermal treatment on the activated materials (Malima et al., 2021).

[bookmark: _Toc119501816][bookmark: _Toc119509256][bookmark: _Toc123054438][bookmark: _Toc127866953][bookmark: _Toc127867571]Figure 4.1.2.1: FTIR spectra of BSP, BSP1, BSP2 and BSP3
[bookmark: _Toc118051533][bookmark: _Toc127869129]Surface functional groups of raw and modified adsorbents prepared from Delonix regia
[bookmark: _Hlk114311805]Figure 4.1.2.2 compares the FTIR spectra of raw Delonix regia seed pods (DRP) and the modified forms (DRP1, DRP2 and DRP3). The broad absorption band of -OH which is a features alcohol. Phenol, or water in the lattice is observed at 3386.39 cm-1 in DRP. The observed decrease in -OH absorption band intensity could be attributed to the removal or dehydration of excess water (Adekola et al., 2015). The absorption band that occurred at 2889.81 cm-1 is assigned to -CH stretching of CH2 and CH3. The peak observed at 1623.78 cm-1 is assigned to C=O functional group. A decrease in these functional groups is obtained after the carbonization and activation processes. These observations suggests the volatilization and reaction between the adsorbent’s functional groups and the activation agents (Obayomi et al., 2021). The emergence of the broad absorption bands at 1212.52 cm-1 is assigned to C-O stretching of the oxygenated compounds formed during the acid treatment (Wong et al., 2018).

[bookmark: _Toc119501817][bookmark: _Toc119509257][bookmark: _Toc123054439][bookmark: _Toc127866954][bookmark: _Toc127867572]Figure 4.1.2.2: FTIR spectra of DRP, DRP1, DRP2 and DRP3

[bookmark: _Toc118051534][bookmark: _Toc127869130]Surface functional groups of raw and modified adsorbents prepared from Elais guineensis
Figure 4.1.2.3 depicted the FTIR spectra of raw Elais guineensis wastes (EGB) and its modified forms (EGB1, EGB2 and EGB3). The broad adsorption band observed at 3381.57 cm-1 in EGB corresponds to -OH stretching vibrations of adsorbed water or alcohol (Wong et al., 2018) . The absorption band at 2921.63 cm-1 was assigned to -CH stretching of methylene or methyl groups. The peaks observed at 1624.73 cm-1 is assigned to C=O functional group signify the presence of hemicellulose and observed to have reduced in intensity after carbonization. The emergence of the bands observed at 1078.98 cm-1 in EGB1 is ascribed to the linkage of P-O in symmetrical vibration of the polyphosphate (P-O-P chain), a characteristic of phosphocarbonaceous adsorbent (Boudrahem et al., 2017; Puziy et al., 2003). The observed peak variations was attributed to the effects of acid and thermal treatment (Movasaghi et al., 2019).

[bookmark: _Toc119501818][bookmark: _Toc119509258][bookmark: _Toc123054440][bookmark: _Toc127866955][bookmark: _Toc127867573]Figure 4.1.2.3: FTIR spectra of EGB, EGB1, EGB2 and EGB3

[bookmark: _Toc118051535][bookmark: _Toc127869131]Surface functional groups of raw and modified adsorbents prepared from Hibiscus sabdariffa
[bookmark: _Hlk114311708]The FTIR spectra for the raw Hibiscus sabdariffa seed pods (HSP) and its modified forms (HSP1, HSP2 and HSP3) are shown in Figure 4.1.2.4. The broad absorption band at 3353.12 cm-1 in HSP is assigned to the -OH stretching vibration of phenol, alcohols or adventitious water. The peaks at 2914.88, 1734.66 and 1034.14 cm-1 were assigned to C-H stretching of alkanes, C=O of amide and C-OH stretching vibrations, respectively. The intensity of the absorption band decreased after different modifications. This is as a result of breakdown of hemicellulose and removal of volatile organic matter. The observed variations of the peak intensities could be attributed to the effects of acid treatment and pyrolysis (Bello et al., 2021b).

[bookmark: _Toc119501819][bookmark: _Toc119509259][bookmark: _Toc123054441][bookmark: _Toc127866956][bookmark: _Toc127867574]Figure 4.1.2.4: FTIR spectra of HSP, HSP1, HSP2 and HSP3

[bookmark: _Toc118051536][bookmark: _Toc127869132]Surface functional groups of raw and modified adsorbents prepared from Raphia hookeri
[bookmark: _Hlk114312654]Figure 4.1.2.5 illustrates the FTIR spectra of raw Raphia hookerie epicarp (RHP) and the various modified forms (RHP1, RHP2 and RHP3). The broad adsorption band observed at 3332 cm-1 in RHP corresponds to -OH stretching vibration. The decrease in intensity observed after the carbonization process could be attributed to the dehydration of excess water (Agboola et al., 2021). The absorption band observed at 2921.63 cm-1 is assigned to -CH stretching of CH2 and CH3 indicating the presence of volatile components. The absorption peaks observed at 1740.92 is assigned to C=O functional group indicating the presence of hemicellulose in the raw sample of RHP. The decrease observed in the intensity of these functional groups after carbonization, may be due to the removal of volatile organic compounds and hemicellulose (Lucaci et al., 2019).

[bookmark: _Toc119501820][bookmark: _Toc119509260][bookmark: _Toc123054442][bookmark: _Toc127866957][bookmark: _Toc127867575]Figure 4.1.2.5: FTIR spectra of RHP, RHP1, RHP2 and RHP3

[bookmark: _Toc118051537][bookmark: _Toc123053659][bookmark: _Toc127869133]Surface morphology and elemental composition
[bookmark: _Toc118051538][bookmark: _Toc127869134]Surface morphology and elemental composition of raw and modified adsorbents prepared from Bilghia sapida
[bookmark: _Toc118051539] Surface morphology and elemental composition of BSP
[bookmark: _Hlk114088619]The surface of raw Bilghia sapida seed pods (BSP) revealed many large rod-like strands with scanty and non-distinctive pores (Figure 4.1.3.1.1 a). The fibre nature of the raw sample would depict a rod like network. The elemental composition of BSP is depicted in Figure 4.1.3.1.1 b. The presence of iron in Bilghia sapida fruits have been previously reported (Akinropo et al., 2020). The weight percentage of the carbon was found to be 70.06%. This is an indication that BSP is carbon-rich and hence will serve as a good adsorbent source (Liu et al., 2020).
[bookmark: _Toc119501821][bookmark: _Toc119509261][image: ][image: ]
[bookmark: _Toc119501822][bookmark: _Toc119509262][bookmark: _Toc123054443][bookmark: _Toc127866958][bookmark: _Toc127867576]Figure 4.1.3.1.1: (a) Surface morphology of BSP and (b) Electron Dispersive Xray spectrum of BSP

[bookmark: _Toc118051540][bookmark: _Hlk114476651] Surface morphology and elemental composition of BSP1
[bookmark: _Hlk114904956]The surface morphology of the acid treated Bilghia sapida wastes (BSP1) is shown in Figure 4.1.3.1.2. a. The acid treatment completely altered the topography of BSP1, with numerous uneven and well distributed pores. This is an indication that, the thermal and acid treatment was effective in the biochar’s treatment. The presence of internal pores on BSP1 is crucial for an effective adsorption (Ogunmodede et al., 2021). The percentage carbon obtainable from the elemental composition (Figure 4.1.3.1.2 b), was found to have increased from 70.06 to 75.52%. This is an indication that the acid treatment successfully enriched the carbon content of BSP1 (Bello et al., 2021a).
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[bookmark: _Toc119501823][bookmark: _Toc119509263][bookmark: _Toc123054444][bookmark: _Toc127866959][bookmark: _Toc127867577]Figure 4.1.3.1.2: (a) Surface morphology of BSP1 and (b) Electron Dispersive Xray spectrum of BSP1
[bookmark: _Toc118051541][bookmark: _Toc127869135]Surface morphology and elemental composition of DRP and DRP1
[bookmark: _Toc118051542]Surface morphology and elemental composition of DRP
A hard honey web-like morphology with extremely scanty pores is seen on the imaging of raw Delonix regia seed pods (Figure 4.1.3.2.1 a). The presence of essential minerals such as iron in raw Delonix regia have previously been reported and evident the EDX analysis (Oyedeji et al., 2017). The weight percentage of the carbon as shown in Figure 4.1.3.2.1 b, is obtained to be 70.06%. This indicates that DRP is naturally rich in carbon.
[bookmark: _Toc119501824][bookmark: _Toc119509264][image: ][image: ]
[bookmark: _Toc123054445][bookmark: _Toc127866960][bookmark: _Toc127867578]Figure 4.1.3.2.1: (a) Surface morphology of DRP and (b) Electron Dispersive Xray spectrum of DRP
[bookmark: _Toc118051543][bookmark: _Hlk114476684] Surface morphology and elemental composition of DRP1 
Figure 4.1.3.2.2 a displayed the morphology of acid treated DRP (DRP1). The acid treatment completely destroyed the hard structure of DRP, thereby creating large irregular and hollow pores on DRP1. These pores can serve as a trap for different pollutant molecules. The elemental composition (Figure 4.1.3.2.2 b) showed that the percentage carbon has increased from 70.06 to 84.85%. This is an indication that the acid treatment successfully enriched the carbon content of DRP1 (Kavitha & Sarala Thambavani, 2020).
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[bookmark: _Toc119501825][bookmark: _Toc119509265][bookmark: _Toc123054446][bookmark: _Toc127866961][bookmark: _Toc127867579]Figure 4.1.3.2.2: (a) Surface morphology of DRP1 and (b) Electron Dispersive Xray spectrum of DRP1
[bookmark: _Toc118051544][bookmark: _Toc127869136]Surface morphology and elemental composition of EGB and EGB1
[bookmark: _Toc118051545] Surface morphology and elemental composition of EGB
The surface morphology of Elais guineensis empty fruit (EGB) is shown in Figure 4.1.3.3.1 a. the surface appears like overlap of wood logs with no visible openings. However, raw EGB was found to be rich in carbon (89.65%), as shown in Figure 4.1.3.3.1 b. Hence, EGB will be a good biochar precursor (Berg, 2017).
[image: ]   [image: ] 
[bookmark: _Toc119501826][bookmark: _Toc119509266][bookmark: _Toc123054447][bookmark: _Toc127866962][bookmark: _Toc127867580]     	Figure 4.1.3.3.1: (a) Surface morphology of EGB and (b) Electron Dispersive Xray spectrum of EGB
[bookmark: _Toc118051546][bookmark: _Hlk114476721] Surface morphology and elemental composition of EGB1
The processes of carbonization and activation resulted the emergence of pores of varying sizes and shapes, as shown in Figure 4.1.3.3.2 a. As shown, there is a complete deformation of the original topography of EGB. The elemental composition (Figure 4.1.3.3.2 a), showed that the carbon content increased after the acid activation (89.65-95.78%). This is an indication that the action process is effective on the biochar precursor (Bello, et al., 2017).
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[bookmark: _Toc119501827][bookmark: _Toc119509267][bookmark: _Toc123054448][bookmark: _Toc127866963][bookmark: _Toc127867581]Figure 4.1.3.3.2: (a) Surface morphology of EGB1 and (b) Electron Dispersive Xray spectrum of EGB1
[bookmark: _Toc118051547][bookmark: _Toc127869137]Surface morphology and elemental composition of HSP and HSP1 
[bookmark: _Toc118051548] Surface morphology and elemental composition of HSP
The micrograph of Hibiscus sabdariffa seed pods (HSP) is shown in Figure 4.1.3.4.1 a. The surface of raw HSP appears like hard wood bark with no distinct pore openings. The edible parts of Hibiscus sabdariffa have used to treat anemia in the Benin republic because of its iron content (Zannou & Koca, 2019). The elemental composition (Figure 4.1.3.4.1 b), shows that HSP is naturally carbon-rich (75.20%) and hence, a good adsorbent precursor.
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[bookmark: _Toc119501828][bookmark: _Toc119509268][bookmark: _Toc123054449][bookmark: _Toc127866964][bookmark: _Toc127867582]Figure 4.1.3.4.1: (a) Surface morphology of HSP and (b) Electron Dispersive Xray spectrum of HSP

[bookmark: _Toc118051549] Surface morphology and elemental composition of HSP1
[bookmark: _Hlk114476753]The surface morphology of the acid activated HSP (HSP1) is shown in Figure 4.1.3.4.2 a. Several large pronounced pores were visible after activation.  This could be due to the destruction of the  lignocellulosic materials and the elimination of volatile matter, after the application of high temperature (Auta & Hameed, 2011).
[bookmark: _Toc119501829][bookmark: _Toc119509269][image: ][image: ]
[bookmark: _Toc123054450][bookmark: _Toc127866965][bookmark: _Toc127867583]Figure 4.1.3.4.2: (a) Surface morphology of HSP1 and (b) Electron Dispersive Xray spectrum of HSP1
[bookmark: _Toc118051550][bookmark: _Toc127869138]Surface morphology and elemental composition of RHP and RHP1
[bookmark: _Toc118051551] Surface morphology and elemental composition of RHP
The surface morphology of Raphia hookeri epicarp (RHP) is revealed in Figure 4.1.3.5.1 a. Several shallow pores, covered with pebble-like chunks is seen on RHP surface. The hematological properties and nutritional values of Raphia hookerie have been previously investigated and iron was found to be present (Ngatchoua Noubangue et al., 2020; Tsafack et al., 2020). The sample was also found to be rich in carbon (77.93%) which can serve as a good precursor for activated carbon. 
[bookmark: _Toc119501830][bookmark: _Toc119509270][image: ][image: ]
[bookmark: _Toc123054451][bookmark: _Toc127866966][bookmark: _Toc127867584]Figure 4.1.3.5.1: (a) Surface morphology of RHP and (b) Electron Dispersive Xray spectrum of RHP
[bookmark: _Toc118051552] Surface morphology and elemental composition of RHP1
[bookmark: _Hlk114476786]The effect of thermal and acid treatment is vivid on RHP1 (Figure 4.1.3.5.2 a). The destruction of the pebble-like chunks was observed. The presence of deep and well distributed pores was observed. Also, the elemental analysis as observed in Figure 4.1.3.5.2 b, showed an increase from 70.36 to 84.76% in the carbon content of RHP1.
[bookmark: _Toc119501831][bookmark: _Toc119509271][image: ][image: ]
[bookmark: _Toc123054452][bookmark: _Toc127866967][bookmark: _Toc127867585]Figure 4.1.3.5.2: (a) Surface morphology of RHP1 and (b) Electron Dispersive Xray spectrum of RHP1























[bookmark: _Toc118051553][bookmark: _Toc123053660][bookmark: _Toc127869139]Adsorption studies of chloroquine phosphate (CQP)
[bookmark: _Toc118051554][bookmark: _Toc123053661][bookmark: _Toc127869140]Calibration curve for CQP
The maximum absorption peak ( was obtained for chloroquine phosphate as shown in Figure 4.2.1 a. A solution of known concentration was scanned between 250 nm and 450 nm. The residual concentration after adsorption was determined at the obtained . Figure 4.2.1 b shows the calibration curve of chloroquine phosphate (CQP). Concentrations of 1, 2, 3, 4 and 5mg/L were prepared and used to obtain the plot of absorbance against concentration. The obtained graph was subsequently used to determine the unknown concentration of CQP. 

[bookmark: _Toc119501832][bookmark: _Toc119509272][bookmark: _Toc123054453][bookmark: _Toc127866968][bookmark: _Toc127867586]Figure 4.2.1: (a) The spectrum of Chloroquine phosphate ( and (b) Calibration curve for Chloroquine phosphate

[bookmark: _Toc118051555][bookmark: _Toc123053662][bookmark: _Toc127869141]Adsorption studies of CQP onto BSP1
[bookmark: _Toc118051556][bookmark: _Toc127869142][bookmark: _Hlk114140588]Effect of pH on CQP adsorption onto BSP1
[bookmark: _Hlk118652186]The pH of a solution is a significant parameter that governs an adsorption process. Figure 4.2.2.1 depicted the effect of pH on CQP adsorption onto BSP1. The maximum BSP1 removal efficiency of 94.10 % was recorded at pH 8 (slightly basic medium). However, on the overall, high percentage removal were observed between pH 2 and 9 (76.08 - 96.10%). The ionization constants of CQP at 8.10 and 10.20 corresponds to nitrogen quinoline ring and diethylamino side chain nitrogen ring, respectively. CQP is however, biprotonated at pH between 4 and 5 (Browning, 2014; Schrezenmeier and Dörner, 2020). The cationic BSP1 can form hydrogen bonding with the basic sites of CQP. The various existence of CQP, as well as the surface charges of BSP1 displayed at pH below pHpzc (5.50) and above pHpzc, which is cationic and anionic, respectively. This could be responsible for high removal efficiency obtained at pH 2-9. The removal efficiency continues on a downward trend after pH 9 (94.10-45-40%). At pH above 9, there is an increase in negatively charged ions contributed by both CQP and BSP1, resulting to electrostatic repulsion. This could be responsible for the drop in the removal efficiency (Fakhri, 2017). 

[bookmark: _Toc119501833][bookmark: _Toc119509273]
[bookmark: _Toc123054454][bookmark: _Toc127866969][bookmark: _Toc127867587]Figure 4.2.2.1: Effect of pH on the removal efficiency of CQP onto BSP1 
Operational conditions: BSP1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), CQP concentration (15 mg/L)






[bookmark: _Toc118051557][bookmark: _Toc127869143][bookmark: _Hlk114142641]Effect of concentration and contact time on CQP adsorption onto BSP1
The adsorbent-adsorbate interaction, as a function of initial concentration and time is depicted in Figure 4.2.2.2. The adsorption of CQP onto BSP1 was found to be very rapid in the first 60 minutes. As the contact time proceeds, there was an initial rapid adsorption rate, which gradually decreased till equilibrium was attained. The quantities adsorbed at 10, 20, 30 and 40 mg/L were 9.48, 17.09, 26.72, 35.58 and 44.54 mg/g, respectively. Similarly, the removal efficiency increased from 94.38 to 96.07 % as the concentration increased. At higher initial concentration, the adsorption process was enhanced, thereby providing a driving force that can overcome mass resistance transfer (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054455][bookmark: _Toc127866970][bookmark: _Toc127867588][bookmark: _Toc119501834][bookmark: _Toc119509274]Figure 4.2.2.2: Effect of contact time and initial concentration on the removal efficiency of CQP onto BSP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (8)

[bookmark: _Toc118051558][bookmark: _Toc127869144]Effect of dosage on CQP adsorption onto BSP1
[bookmark: _Hlk118652231]An adsorbent dosage determines the adsorbent capacity at a given initial concentration. The effect of adsorbent dosage on CQP (20 mg/L) removal onto BSP1 has been illustrated in Figure 4.2.2.3. Initially, increase in adsorbent dosage increased the removal percentage of CQP. When BSP1 dosage was increased from 0.05 to 0.10 g/100 mL, the removal efficiency increased from 91.81 to 99.29%. This is because, increase in adsorbent dosage, increases the number of available and active sites for CQP adsorption. However, a further increase in BSP1 dosage (0.10 – 0.25 g/100 mL), causes a decrease in the percentage removal of CQP (99.29 – 92.60%), under the same conditions. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles (Eletta et al., 2018).


[bookmark: _Toc123054456][bookmark: _Toc127866971][bookmark: _Toc127867589][bookmark: _Toc119501835][bookmark: _Toc119509275]Figure 4.2.2.3: Effect of dosage on the removal efficiency of CQP onto BSP1 
Operational conditions: Initial concentration (20 mg/L), Temperature (26 oC), agitation speed (130 rpm), pH (8)

[bookmark: _Toc118051559][bookmark: _Toc127869145]Isothermal studies of CQP removal onto BSP1
Information on the interaction between an adsorbent and adsorbate can be accounted for, via different adsorption isotherms. The Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms were selected to evaluate BSP1-CQP adsorption system. The Langmuir plot is shown in Figure 4.2.2.4a. The RL values were found to be between 0.0162 and 0.06491across all the investigated concentrations (10-50 mg/L). This suggested that adsorption of CQP onto BSP1 was favourable  (Inyinbor et al., 2022). The maximum monolayer adsorption was estimated to be 99.01 mg/g. The Freundlich isothermal plot for BSP1-CQP system is shown in Figure 4.2.2.4b. The value of n was obtained to be greater than 1, which validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9729) is greater than that of the Langmuir’s (0.9358). This implied that a multilayer adsorption occurred in the BSP1-CQP system. The plots of Hasley and Hill isotherm were depicted in Figures 4.2.2.4f and g. The R2 values of Hasley (0.9729) and Hill (0.9546) isotherms which support Freundlich and the Langmuir assumptions, respectively, confirmed that multilayer adsorption dominated BSP1-CQP system. The Dubinin-Radushkevich plot is depicted in Figure 4.2.2.4c. The D-R adsorption energy (E) for BSP1-CQP system was obtained to be 129.09 kJ/mol which is higher than 8 kJ/mol. The suggests that the uptake of CQP is therefore, through a chemical process. The R2 value for Temkin isotherm (Figure 4.2.2.4d) was relatively high (0.9881), which suggested that adsorbate-adsorbate contact may have participated in BSP1-CQP adsorption system. The value of constant (bT) obtained from the Temkin plot was 106 J/mol, which suggested a chemical process. Various evaluated isotherm parameters are presented in Table 4.2.2.1. The report agrees with some reported works using activated carbon prepared from bentonite clay (Amin et al., 2015) and Moringa oleifera seed pods (Ogunmodede et al., 2021).
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[bookmark: _Toc123054457][bookmark: _Toc127866972][bookmark: _Toc127867590]Figure 4.2.2.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plots of CQP adsorption onto BSP1


[bookmark: _Toc123057407]Table 4.2.2.1: Parameters of adsorption isotherm models for the uptake of CQP onto BSP1
	ISOTHERMS
	CONSTANTS
	BSP1-CQP

	FREUNDLICH
	KF
	24.7500

	
	1/n
	0.7086

	
	n
	1.4106

	
	R2
	0.9729

	LANGMUIR
	KL (L/mg)
	0.3447

	
	qmax (mg/g)
	99.0100

	
	RL
	0.0162-0.06491

	
	R2
	0.9358

	TEMKIN
	B
	24.2100

	
	AT (L/g)
	2.62 x 1011

	
	bT (J/mol)
	106.1100

	
	R2
	0.9881

	D-R
	qDR  (mg/g)
	51.9900

	
	β x 10-5 (mmol2J-2)
	3.0000

	
	E (kJ/mol)
	129.0900

	
	R2
	0.9988

	HASLEY
	KH
	0.0100

	
	nH
	0.7089

	
	1/nH
	0.7089

	
	R2
	0.9729

	R-P
	aR (L/mg)
	24.7500

	
	B
	0.2911

	
	R2
	0.8583

	HILL
	nH
	1.0173

	
	KD
	1.5900

	
	qH
	99.0100

	 
	R2
	0.9550





[bookmark: _Toc118051560][bookmark: _Toc127869146]Kinetic studies on adsorption of CQP onto BSP1
[bookmark: _Hlk121668765][bookmark: _Hlk121383180]The Pseudo first order (PFO) kinetic plot is shown in Figure 4.2.2.5a, while the estimated parameters are listed in Table 4.2.2.2. The obtained R2 values for PFO were obtained to be 0.9751, 0.9931, 0.9794, 09930, and 0.9915 for 10, 20, 30, 40 and 50 mg/L, respectively. Although the PFO R2 values were relatively high, there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed from the high error values, estimated from percentage standard deviation (S.D %), Chi square (χ2) and Average relative error (ARE). This suggested that the PFO does not describe the experimental data. On the contrary, the estimated errors from the Pseudo second order (PSO) were very low (0.43 to 1.47 % for S.D %, 0.002 to 0.17 for χ2 and 0.29 to 1.04 for ARE).  The R2 values were obtained close to unity (0.9980 – 0.9991) (Figure 4.2.2.5b) across all the investigated concentrations. The Elovich kinetic plot is depicted in Figure 4.2.2.5d. 
[bookmark: _Hlk121668562][bookmark: _Hlk121383848][bookmark: _Hlk121410734][bookmark: _Hlk121583523]The desorption coefficient (βEI) was found to decrease as the initial concentration increased, whereas the chemisorption rate (αEI) increases (Deniz & Kepekci, 2017). This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than values of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.2.2.5e. The values of V and K increased as the initial concentration increased, thereby confirming a random adsorption process (Ojediran et al., 2021). Figure 4.2.2.5f shows the Avrami plot, with the R2 values ranging from 0.9694 to 0.9900. The kAV parameter is dependent on temperature which decreased (0.09 to 0.04 min-1) as the concentration increased from 10 to 50 mg/L. This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). Similar findings have been reported (Bello et al., 2013; Batool et al., 2018). The values of the intercept (C) for the Intraparticle diffusion plot, which predicted the boundary layer thickness was found to increase from 1.6256 to 3.1061 as the concentration increased from 10 to 50 mg/g. This suggests that the boundary layer, also contributed to the adsorption mechanism (Díaz-Blancas et al., 2020). The Liquid film diffusion plot is shown in Figure 4.2.2.5g. The R2 values of Liquid film diffusion is, however, greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019). 
[image: ]
[bookmark: _Toc123054458][bookmark: _Toc127866973][bookmark: _Toc127867591]Figure 4.2.2.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetic plots of CQP adsorption onto BSP1
[bookmark: _Toc123057408]Table 4.2.2.2: Comparison of the investigated kinetic model parameters for the uptake of CQP onto BSP1
	KINETIC MODELS
	PARAMETERS
	BSP1-CQP
	 
	 

	
	
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	9.4785
	17.0800
	26.7100
	35.5800
	45.4600

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	4.3653
	12.9100
	15.1800
	26.5100
	31.5100

	
	 (min-1)
	0.0200
	0.0400
	0.0200
	0.0200
	0.0200

	
	R2
	0.9750
	0.9931
	0.9794
	0.9930
	0.9915

	
	S.D (%)
	24.1200
	10.9100
	19.3100
	11.4000
	13.7200

	
	χ2
	5.9800
	1.3470
	8.7656
	3.1034
	6.1829

	
	ARE
	19.5200
	5.3820
	12.6641
	5.7022
	7.3836

	PSEUDO SECOND ORDER
	qe Calculated (mg/g)
	9.6432
	17.7900
	27.8500
	37.7300
	48.3100

	
	 (g mg-1 min-1)
	0.0100
	0.0050
	0.0030
	0.0020
	0.0010

	
	R2
	0.9991
	0.9988
	0.9992
	0.998
	0.9979

	
	S.D (%)
	0.4269
	0.9943
	1.0207
	1.4263
	1.4743

	
	χ2
	0.0028
	0.0281
	0.0464
	0.1228
	0.1681

	
	ARE
	0.2895
	0.6903
	0.7094
	1.0084
	1.0445

	AVRAMI
	nAV
	0.5010
	0.7131
	0.7015
	0.8084
	0.8181

	
	 (min-1)
	0.0900
	0.0500
	0.0500
	0.0400
	0.0400

	
	R2
	0.9694
	0.9778
	0.9900
	0.9784
	0.9853

	
	[bookmark: _Hlk114219571]αEI (mg/g.min)
	20.67
	36.6485
	41.88
	53.9888
	61.51

	ELOVICH
	[bookmark: _Hlk114219606]βEI (g/mg)
	0.8344
	0.3361
	0.2301
	0.1549
	0.1238

	
	R2
	0.9571
	0.9429
	0.9502
	0.9443
	0.9388

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	1.2338
	1.9805
	3.1439
	3.6592
	4.7519

	
	CI (mg/g)
	1.6256
	1.8822
	2.3315
	2.4518
	3.1061

	
	R2
	0.9800
	0.8581
	0.9459
	0.8855
	0.8936

	LIQUID FILM DIFFUSION
	kFD
	0.0200
	0.0300
	0.0300
	0.0300
	0.0300

	
	R2
	0.9783
	0.9818
	0.9788
	0.981
	0.9638

	FRACTIONAL POWER
	V (min-1)
	0.2000
	0.2000
	0.3000
	0.3000
	0.3000

	
	k (mg/g/min)
	1.7566
	2.1134
	2.1948
	2.2718
	2.6501

	 
	R2
	0.9188
	0.823
	0.9144
	0.9215
	0.9332



[bookmark: _Toc118051561][bookmark: _Toc127869147]Effect of temperature and thermodynamic studies of CQP removal onto BSP1
[bookmark: _Hlk114434682]Temperature is very crucial in controlling adsorbent-adsorbate interaction (Silva et al., 2020). The effect of temperature on the removal of CQP onto BSP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.2.2.6.1. As the temperature increased. BSP1 percentage removal also increased (92.76 to 98.19%), therefore high temperature favoured the adsorption process. This is because as the temperature of the adsorption system increased, the mobility of the ions in solution increased leading to increased interaction between BSP1 and CQP molecules (Allaoui et al., 2019). 

[bookmark: _Toc123054459][bookmark: _Toc127866974][bookmark: _Toc127867592][bookmark: _Toc119501844][bookmark: _Toc119509284]Figure 4.2.2.6.1: Effect of temperature on the uptake of CQP onto BSP1. 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (8), initial concentration (45 mg/L)

[bookmark: _Hlk114434747][bookmark: _Hlk127093762]The calculated thermodynamic parameters and the van’t Hoff plot are presented in Table 4.2.2.3 and Figure 4.2.2.6.2, respectively. The negative values of ∆Go confirmed the spontaneity and feasibility of the adsorption process. As the temperature increased, the process becomes more feasible. The positive value of ∆Ho confirmed the endothermic nature of the BSP1-CQP system while the positive value of ∆So reflected the increased randomness of the adsorption system (Liu et al., 2020).

[bookmark: _Toc119501845][bookmark: _Toc119509285][bookmark: _Toc123054460][bookmark: _Toc127866975][bookmark: _Toc127867593]Figure 4.2.2.6.2: van’t Hoff plot of CQP uptake onto BSP1

[bookmark: _Toc123057409]Table 4.2.2.3: Thermodynamic parameters for the uptake of CQP onto BSP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	+149.83
	-6.34
	+38.44

	308
	
	-7.91
	

	318
	
	-8.84
	

	328
	
	-10.89
	


[bookmark: _Toc118051562][bookmark: _Toc127869148]Desorption studies of CQP-BSP1 system
[bookmark: _Hlk114171301][bookmark: _Hlk114171558]Figure 4.2.2.7 depicted the desorption efficiency of BSP1-CQP system. Hydrochloric acid (HCl) had the highest desorption efficiency (69.11%) whereas sodium hydroxide (NaOH), sodium chloride (NaCl) and de-ionized water have a desorption efficiency of 6.72%, 5.85% and 4.61%, respectively. The high desorption efficiency obtained in the strong acidic medium could be explained as follows. Since the cationic BSP1 (pHpzc =3) has the highest adsorption efficiency at pH 8, suggesting that CQP has high activity in a slightly basic medium. A strong acid (HCl) was able to desorb CQP molecules back into solution via ion exchange, resulting to high desorption efficiency. Hence, the feasibility of reusing BSP1 repeatedly in adsorption processes is a possibility. Strong acids and bases have been previously reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017). HCl eluent has the highest desorption index (Appendix 7) of 2.95, which was greater than 1. This indicated high reversibility (Dada, et al., 2021).

[bookmark: _Toc119501846][bookmark: _Toc119509286][bookmark: _Toc123054461][bookmark: _Toc127866976][bookmark: _Toc127867594]Figure 4.2.2.7: Desorption efficiency of CQP-BSP1 system

[bookmark: _Toc118051563][bookmark: _Toc127869149][bookmark: _Hlk114436230]Comparison of pre-and post-adsorption characterization of CQP-BSP1 system
Figure 4.2.2.8 a and b compared the morphologies of BSP1 before and after the uptake of CQP. The openings on BSP1 were observed to have been covered up by an interwoven web-like components. Table 4.2.2.4 also presented the comparison of FTIR absorption bands on BSP1 before and after adsorption of CQP. The interaction of CQP with BSP1 is noticeable from the spectra variations of some prominent peaks. Several band shifts were observed in the spectra after CQP adsorption (Appendix 1). The affected peaks were C-H at 2922 cm-1, C-OH at 1032 cm-1 and lower intensity peak at 535 cm-1 due to the presence of chloride group. (Inyinbor et al., 2015; Sivalingam & Sen, 2020).
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[bookmark: _Toc119501847][bookmark: _Toc119509287][bookmark: _Toc123054462][bookmark: _Toc127866977][bookmark: _Toc127867595]Figure 4.2.2.8: Surface morphology of BSP1 (a) before adsorption and (b) after adsorption of CQP onto BSP1

[bookmark: _Toc123057410]Table 4.2.2.4: Comparison of the FTIR spectra of BSP1 before and after adsorption of CQP
	 BSP1-CQP
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3362.76
	3416.28
	-53.52

	C-H stretching
	2952.04
	2922.11
	29.93

	C=O stretching
	1623.77
	1617.02
	6.75

	C-OH stretching
	1032.69
	1087.66
	-54.97


[bookmark: _Toc118051564][bookmark: _Toc127869150][bookmark: _Hlk114256107]ANN results for adsorption of CQP onto BSP1
[bookmark: _Toc118051565]Determination of the optimal number of hidden neurons
[bookmark: _Hlk117688158]The performance of each of the hidden neurons is presented in Table 4.2.2.5. As shown, with reference to the minimum MSE (7.27), 11 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 11 hidden neurons suitably predicted the adsorption efficiency of CQP uptake onto BSP1.




[bookmark: _Toc123057411]
Table 4.2.2.5: Statistical metrics for selection of hidden neurons for prediction of BSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	36.41
	0.92429

	2
	30.24
	0.93916

	3
	23.06
	0.96472

	4
	13.65
	0.97595

	5
	19.58
	0.96688

	6
	14.64
	0.96393

	7
	17.59
	0.96649

	8
	11.82
	0.97595

	9
	14.81
	0.9659

	10
	11.02
	0.97535

	11
	7.27
	0.99102

	12
	9.61
	0.9799

	13
	8.75
	0.98287

	14
	13.07
	0.95805

	15
	15.47
	0.94245

	16
	14.43
	0.97674

	17
	18.15
	0.97042

	18
	20.11
	0.95199

	19
	18.21
	0.96944

	20
	27.26
	0.91757



[bookmark: _Hlk117688210][bookmark: _Hlk114256283][bookmark: _Hlk117333062] The variation of the Purelin, Tansig and Logsig activation 11 numbers of hidden neurons. As shown in Table 4.2.2.6, the Logsig activation function gave the best prediction with an R2 value of 0.98545. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. This was achieved by activating the significant neurons, thereby providing a better fit for BSP1-CQP experimental data sets (Hao et al., 2020). Figure 4.2.2.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-11-1) for CQP uptake onto BSP1 is depicted in Figure 4.2.2.9.2.

[bookmark: _Toc123057412]Table 4.2.2.6: Comparison of different activation functions for the prediction of adsorption efficiency
		TRANSFER FUNCTION
	R2

	Logsig
	0.98545

	Purelin
	0.65951

	Tansig
	0.9799



	

	
	

	
	


[image: ]
[bookmark: _Toc119501848][bookmark: _Toc119509288][bookmark: _Toc123054463][bookmark: _Toc127866978][bookmark: _Toc127867596]Figure 4.2.2.9.1: Comparison of the target and predicted removal efficiency in relation to CQP uptake onto BSP1
[image: ]
[bookmark: _Toc119501849][bookmark: _Toc119509289][bookmark: _Toc123054464][bookmark: _Toc127866979][bookmark: _Toc127867597]Figure 4.2.2.9.2:  A three-layered ANN architecture for CQP adsorption onto BSP1

[bookmark: _Hlk117688481][bookmark: _Hlk114256310][bookmark: _Hlk117333995][bookmark: _Hlk117334244]Figure 4.2.2.9.3 9 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model. The variability of the experimental data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CQP adsorption onto BSP1. Similar observations have been reported (Feng & Lu, 2019; Pauletto et al., 2021).









[bookmark: _Toc119501850][bookmark: _Toc119509290]
[bookmark: _Toc123054465][bookmark: _Toc127866980][bookmark: _Toc127867598]Figure 4.2.2.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for CQP uptake onto BSP1.


[bookmark: _Toc118051566][bookmark: _Toc123053663][bookmark: _Toc127869151]Adsorption studies of CQP onto DRP1
[bookmark: _Toc118051567][bookmark: _Toc127869152][bookmark: _Hlk113207726]Effect of pH on CQP adsorption onto DRP1
Figure 4.2.3.1 depicted the effect of pH of CQP adsorption onto DRP1. The maximum DRP1 removal efficiency of 64.74 % was recorded at pH 7. However, a sinusoidal effect was observed at pH 6, where the removal efficiency of DRP1 reduced to 41.56%. This is because the pHPZC for DRP is 6.05, which is the isoelectric point. At this pH, the surface of DRP1 has no charge. The possibility of adsorption at this pH can be via pore filling (Nguyen et al., 2007). Since there is a possibility of no functional group, hence a lower efficiency was recorded. The highest adsorption was recorded at pH of 7 above the isoelectric point of DRP1. The surface of DRP1 at pH 7 is anionic, with affinity for cationic species. Since the ionization constant values of CQP are 4.00, 8.40 and 10.20 as reported by (Schroeder & Gerber, 2014). The percentage removal obtained at pH 3 and 7 are 64.76 and 84.66%, respectively. This can be explained that CQP adsorbed well in its protonated and deprotonated forms. This confirmed the participation of functional groups in the adsorption of CQP onto DRP1 (El-Shafey et al., 2017). There is a gradual reduction in the percentage removal, beyond pH 7, this could be attributed to an increase in negatively charged ions contributed by both CQP and DRP1, resulting in electrostatic repulsion. This could be responsible for the drop in removal efficiency (Ahmad et al., 2020).



[bookmark: _Toc123054466][bookmark: _Toc127866981][bookmark: _Toc127867599][bookmark: _Toc119501851][bookmark: _Toc119509291]Figure 4.2.3.1: Effect of pH on the removal efficiency of CQP onto DRP1 
Operational conditions: DRP1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), CQP concentration (3 mg/L)
[bookmark: _Toc118051568][bookmark: _Toc127869153]Effect of concentration and contact time on CQP adsorption onto DRP1
Figure 4.2.3.2 depicted the adsorbent-adsorbate interaction as a function of concentration (10-50 mg/L and time. The adsorption of CQP onto DRP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, there was an initial rapid adsorption rate, which gradually decreased till equilibrium was attained. The quantities adsorbed at 10, 20, 30 and 40 mg/L were 9.17, 19.89, 28.31, 38.68 and 48.33 mg/g, respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Coimbra et al., 2019).

[bookmark: _Toc123054467][bookmark: _Toc127866982][bookmark: _Toc127867600][bookmark: _Toc119501852][bookmark: _Toc119509292]Figure 4.2.3.2: Effect of contact time and initial concentration on the removal efficiency of CQP onto DRP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (7)
[bookmark: _Toc118051569][bookmark: _Toc127869154]Effect of dosage on CQP adsorption onto DRP1
[bookmark: _Hlk114432830]The effect of adsorbent dosage on CQP (20 mg/L) removal onto DRP1 has been illustrated in Figure 4.2.3.3. Initially, an increase in adsorbent dosage increased the removal percentage of CQP. When DRP1 dosage was increased from 0.02 to 0.08 g/ 100 mL, the removal efficiency increased from 27.72 to 75.39%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for CQP adsorption. However, a further increase in DRP1 dosage (0.08 – 0.20 g/ 100 mL), causes a drastic decrease in the percentage removal of CQP (75.399 – 17.33%), under the same conditions. This observation can be due to the fact that, increasing adsorbent dosage can result to agglomeration, which reduces the specific surface area, hence, reducing the adsorption capacity (Sreedhar & Reddy, 2019).

[bookmark: _Toc123054468][bookmark: _Toc127866983][bookmark: _Toc127867601][bookmark: _Toc119501853][bookmark: _Toc119509293]Figure 4.2.3.3: Effect of dosage on the removal efficiency of CQP onto DRP1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (7) and initial concentration (20 mg/L)

[bookmark: _Toc118051570][bookmark: _Toc127869155]Isothermal studies of CQP removal onto DRP1
The Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms were selected to evaluate the DRP1-CQP adsorption system, depicted by Figures 4.2.3.4(a-g). The Langmuir plot is shown in Figure 4.2.3.4a The RL values were found to be between 0.0073 and 0.03553 across all the investigated concentrations (10-50 mg/L). This suggested that the adsorption of CQP onto DRP1 was favourable (da Silva Alves et al., 2021). The maximum monolayer adsorption was estimated to be 46.95 mg/g. The Freundlich isothermal plot for the DRP1-CQP system is shown in Figure 4.2.3.4b. The value of n was obtained to be greater than 1, which validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9904) was found to be greater than that of Langmuir’s (0.7910). This implied a multilayer adsorption occured in the DRP1-CQP system. The plots of Hasley and Hill isotherm were depicted in Figures 4.2.3.4 f and g. The R2 values for Hasley (0.9904) and Hill (0.7517) isotherms which support Freundlich and the Langmuir assumptions, respectively, confirmed that multilayer adsorption dominated the DRP1-CQP system. The Dubinin-Radushkevich plot is depicted in Figure 4.2.3.4c. The D-R adsorption energy (E) for the DRP1-CQP system was obtained to be 79.06 kJ/mol which is higher than 8 kJ/mol. This suggests that uptake of CQP is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.2.3.4d) was relatively high (0.9804), which suggested that adsorbate-adsorbate contact may have participated in the DRP1-CQP adsorption system. The value of constant (bT) obtained from the Temkin plot was 66.19 J/mol, which suggested a chemical process. Similar findings were reported by (Togue Kamga, 2019). The various evaluated isotherm parameters are presented in Table 4.2.3.1. 
[image: ]
[bookmark: _Toc119501857][bookmark: _Toc119509297][bookmark: _Toc123054469][bookmark: _Toc127866984][bookmark: _Toc127867602]Figure 4.2.3.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson (f) Hasley and (g) Hill isothermal plots CQP adsorption onto DRP1

[bookmark: _Toc123057413]

Table 4.2.3.1: Parameters of adsorption isotherm models for the uptake of CQP onto DRP1
	ISOTHERMS
	CONSTANTS
	DRP1-CQP

	FREUNDLICH
	KF
	33.5700

	
	n
	1.5974

	
	R2
	0.9904

	LANGMUIR
	KL (L/mg)
	2.7300

	
	qmax (mg/g)
	46.9500

	
	RL
	0.0073-0.03553

	
	R2
	0.7910

	TEMKIN
	B
	38.8100

	
	AT (L/g)
	1.3100

	
	bT (J/mol)
	66.1900

	
	R2
	0.9804

	D-R
	qDR (mg/g)
	70.0100

	
	β x 10-5 (mmol2J-2)
	8.0000

	
	E (kJ/mol)
	79.0600

	
	R2
	0.9911

	HASLEY
	KH
	0.2425

	
	nH
	0.5974

	
	R2
	0.9904

	R-P
	aR (L/mg)
	10.7100

	
	B
	-0.6738

	
	R2
	0.9436

	HILL
	nH
	6.6721

	
	KD
	0.4429

	
	qH (mg/g)
	46.9500

	 
	R2
	0.7517


[bookmark: _Toc118051571][bookmark: _Toc127869156]Kinetic studies on adsorption of CQP onto DRP1
The estimated parameters for the uptake of CQP onto DRP1 are listed in Table 4.2.3.2. Figure 4.2.3.5 illustrated the kinetic plots of CQP uptake onto DRP1. The obtained R2 values for PFO were obtained to be 0.9849, 0.9959, 0.9970, 09983, and 0.9959 for 10, 20, 30, 40 and 50 mg/L, respectively. Although the PFO R2 values were relatively high, there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO does not describe the experimental data. On the contrary, the estimated errors from the Pseudo second order (PSO) were very low (0.46 to 1.21 % for S.D %, 0.003 to 0.12 for χ2 and 0.31 to 0.85 for ARE). The R2 values were obtained close to unity (0.9980 – 0.9995) (Figure 4.2.3.5b) across all the investigated concentrations. The Elovich kinetic plot is depicted in Figure 4.2.3.5d. 
The desorption coefficient (βEI) was found to decrease as the initial concentration increased, whereas the chemisorption rate (αEI) increases (Ahmad et al., 2014). This is a confirmation that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.2.3.5 e. the values of V and K increased as the initial concentration increased, thereby confirming a random adsorption process (Oladoja, 2016). Figure 4.2.3.5f shows the Avrami plot, with the R2 values ranging from 0.9577 – 0.9879. The Liquid film diffusion plot is shown in Figure 4.2.3.5 g. The values of kFD slightly increased as the concentration increased, indicating a random adsorption process (Tarawou & Young, 2015). The Intraparticle diffusion (ID) plot for the uptake of CQP onto DRP1 is depicted in Figure 4.2.3.5c. The value of the intercept (C), which predicted the boundary layer thickness, was found to increase from 2.4938 to 5.2171 as the concentration increased from 10 to 50 mg/g. This suggests an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer (Santhi & Manonmani, 2011). The R2 values of Liquid film diffusion is in closer range to that of ID model which suggests that internal, external and surface diffusion participated in the adsorption process (Gautam et al., 2017). This suggested that the PSO kinetic model is a better fit for the experimental data.
[bookmark: _Toc119501861][bookmark: _Toc119509301][image: ]
[bookmark: _Toc123054470][bookmark: _Toc127866985][bookmark: _Toc127867603]Figure 4.2.3.5: (a) Pseudo first order, (b) Pseudo second order, (c) Intraparticle diffusion, (d) Elovich (e) Fractional power, (f) Avrami and (g) Liquid film kinetics plot of CQP adsorption onto DRP1


[bookmark: _Toc123057414]Table 4.2.3.2: Comparison of the investigated kinetic model parameters for the uptake of CQP onto DRP1
	KINETIC MODELS
	PARAMETERS
	DRP1-CQP
	 
	 

	
	
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	9.1700
	19.5900
	28.3100
	38.6800
	48.3300

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	4.1753
	11.3500
	17.1500
	26.5100
	34.0400

	
	 (min-1)
	0.0200
	0.0200
	0.0300
	0.0300
	0.0300

	
	R2
	0.9849
	0.9959
	0.997
	0.9983
	0.9959

	
	S.D (%)
	24.36
	20.05
	17.6200
	14.0600
	14.4700

	
	χ2
	5.9700
	7.5102
	7.2628
	5.5854
	7.7900

	
	ARE
	19.9400
	13.5500
	10.8400
	7.6499
	7.9755

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	9.3457
	20.0000
	28.9800
	40.4800
	49.9100

	
	 (g mg-1 min-1)
	0.0100
	0.0100
	0.0100
	0.0020
	0.0020

	
	R2
	0.9980
	0.9996
	0.9995
	0.9988
	0.9986

	
	S.D (%)
	0.4654
	0.4918
	0.58013
	1.1144
	1.2155

	
	χ2
	0.0032
	0.0081
	0.0156
	0.0804
	0.125

	
	ARE
	0.3162
	0.3344
	0.3959
	0.7776
	0.8517

	AVRAMI
	nAV
	0.5534
	0.5954
	0.5658
	0.7558
	0.7369

	
	kAV (min-1)
	0.1000
	0.1000
	0.1000
	0.1000
	0.1000

	
	R2
	0.9879
	0.9577
	0.9676
	0.975
	0.9807

	ELOVICH
	αEI (mg/g.min)
	27.22
	2072.89
	5509.33
	1264.71
	2497.63

	
	βEI (g/mg)
	0.9009
	0.3887
	0.2467
	0.1654
	0.1232

	
	R2
	0.9715
	0.9482
	0.9164
	0.9585
	0.9657

	INTRAPARTICLE DIFFUSION
	Kdiff (mg/g min -1/2)
	0.9621
	2.4210
	4.2455
	4.6588
	6.0850

	
	CI (mg/g)
	2.4938
	5.2171
	3.5673
	4.2815
	4.5066

	
	R2
	0.9921
	0.9869
	0.9797
	0.9822
	0.9896

	LIQUID FILM DIFFUSION
	kFD
	0.0200
	0.0300
	0.0300
	0.0300
	0.0400

	
	R2
	0.9849
	0.9879
	0.9556
	0.9908
	0.9955

	FRACTIONAL POWER
	V (min-1)
	0.1912
	0.2172
	0.2843
	0.2671
	0.305

	
	k (mg/g/min)
	1.7469
	2.4618
	2.5704
	2.7629
	2.9253

	 
	R2
	0.9565
	0.944
	0.9257
	0.9500
	0.9683



[bookmark: _Toc118051572][bookmark: _Toc127869157]Effect of temperature and thermodynamic studies of CQP removal onto DRP1
The effect of temperature on the removal of CQP onto DRP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.2.3.6.1. As the temperature increased, the percentage removal slightly increased from 94.99 – 96.55%, therefore high temperature favoured the adsorption process. This is because as the temperature of the adsorption system increased, the mobility of the ions in solution increased. This led to increased interaction between DRP1 and CQP molecules (Ani et al., 2019).

[bookmark: _Toc123054471][bookmark: _Toc127866986][bookmark: _Toc127867604][bookmark: _Toc119501862][bookmark: _Toc119509302]Figure 4.2.3.6.1: Effect of temperature on the uptake of CQP onto DRP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (7), initial concentration (50 mg/L)

The calculated thermodynamic parameters and the van’t Hoff plot are presented in Table 4.2.3.3 and Figure 4.2.3.6.2 respectively. The negative values of ∆Go confirmed the spontaneity and feasibility of the adsorption process. As the temperature increased, the process becomes more feasible. The positive value of ∆Ho  (+9.44) confirmed the endothermic nature of the DRP1-CQP system while the positive value of ∆So (+55.14) reflected the increased randomness of the adsorption system (Al-Ghouti & Al-Absi, 2020).

[bookmark: _Toc119501863][bookmark: _Toc119509303][bookmark: _Toc123054472][bookmark: _Toc127866987][bookmark: _Toc127867605]Figure 4.2.3.6.2: van’t Hoff plot of CQP uptake onto DRP1

[bookmark: _Toc123057415]Table 4.2.3.3.: Thermodynamic parameters for the uptake of CQP onto DRP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-7.13
	

	308
	+55.14
	-7.47
	+9.44

	318
	
	-7.88
	

	328
	
	-8.79
	


[bookmark: _Toc118051573][bookmark: _Toc127869158]Desorption studies of CQP-DRP1 system
Figure 4.2.3.7 depicted the desorption efficiency of the DRP1-CQP system. The desorption efficiency was obtained to be generally low (less than 10%). Hydrochloric acid (HCl) had the highest desorption efficiency (9.42%) whereas sodium hydroxide (NaOH), sodium chloride (NaCl) and de-ionized water have a desorption efficiency of 5.05%, 4.39% and 1.92% respectively. This suggested that CQP penetrated deep into DRP1 pores while some CQP molecules formed strong bond with DRP1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of CQP from DRP1’s surface tasking. Low desorption with similar eluent have been reported (Bayuo et al., 2020; Inyinbor et al., 2015). The degree of reversibility (Appendix 7) ranges between 0.9990 and 1.0810 which indicated low degree of reversibility. Delonix regia plant is an all-season plant, hence the wide availability, which can make up for its commercial use as adsorbents.

[bookmark: _Toc119501864][bookmark: _Toc119509304][bookmark: _Toc123054473][bookmark: _Toc127866988][bookmark: _Toc127867606]Figure 4.2.3.7: Desorption efficiency of CQP-DRP1 system
[bookmark: _Toc118051574][bookmark: _Toc127869159]Comparison of pre-and post-adsorption characterization of CQP-DRP1 system
Figure 4.2.3.8 a and b compared the morphologies of DRP1 before and after CQP uptake. Several pores of different shapes and sizes were observed on DRP1, with a large hollow located at the center. After the uptake of CQP, an agglomeration of CQP molecules, was clearly seen to have infused into the hollow. Whereas, other pores have also been levelled up. Table 4.2.3.4 also presented the comparison of FTIR absorption bands on DRP1 before and after adsorption of CQP. The intensities of -OH, C=O and C-OH peaks were observed to have decreased after CQP uptake (Appendix 2). The observed shifts in absorption bands after CQP uptake, suggests that these functional groups participated in CQP adsorption (Ben-Ali et al., 2017; Sivalingam & Sen, 2020).
[bookmark: _Toc119501865][bookmark: _Toc119509305][image: ]  [image: ]
[bookmark: _Toc123054474][bookmark: _Toc127866989][bookmark: _Toc127867607]Figure 4.2.3.8: Surface morphology of DRP1 (a) before adsorption and (b) after adsorption CQP onto DRP1
[bookmark: _Toc123057416]Table 4.2.3.4: Comparison of the FTIR spectra of DRP1 before and after adsorption of CQP
	 DRP1-CQP
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3396.03
	3416.28
	-20.25

	C-H stretching
	2883.06
	2922.11
	-39.05

	C=O stretching
	1616.06
	1617.02
	-0.96

	C-O stretching
	1227.47
	1219.27
	8.2

	C-OH stretching
	1080.91
	1087.66
	-6.75


[bookmark: _Toc118051575][bookmark: _Toc127869160]ANN results for adsorption of CQP onto DRP1
[bookmark: _Toc118051576] Determination of the optimal number of hidden neurons
Table 4.2.3.5 presents the performance of each of the hidden neurons. 11 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer, with an MSE value of 25.91. Hence, 11 hidden neurons suitably predicted the adsorption efficiency of CQP uptake onto DRP1.
[bookmark: _Toc123057417]Table 4.2.3.5: Statistical metrics for selection of hidden neurons for prediction of DRP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	27.15
	0.899083

	2
	88.65
	0.635368

	3
	39.86
	0.937992

	4
	47.58
	0.837957

	5
	55.74
	0.939542

	6
	40.07
	0.920832

	7
	40.66
	0.919489

	8
	36.65
	0.971407

	9
	32.64
	0.94459

	10
	41.14
	0.929103

	11
	25.91
	0.965896

	12
	28.11
	0.934316

	13
	29.89
	0.932963

	14
	41.37
	0.95942

	15
	41.57
	0.943812

	16
	50.41
	0.87647

	17
	51.12
	0.896052

	18
	29.81
	0.961576

	19
	41.06
	0.941288

	20
	86.76
	0.920256



[bookmark: _Hlk114479478]The variation of the Purelin, Logsig and Tansig functions used 11 numbers of hidden neurons. As shown in Table 4.2.3.6, the Logsig activation function gave the best prediction with an R2 value of 0.982279. The utilization of activation function screens and select the significant hidden neuron to be activated, by providing a better fit for the datasets (Sharma et al., 2020). Figure 4.2.3.9.1 illustrated the regression plot for training, validation and testing. This figure showed the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-11-1) for CQP uptake onto DRP1 is depicted in Figure 4.2.3.9.2.

[bookmark: _Toc123057418]Table 4.2.3.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.982279

	Purelin
	0.425756

	Tansig
	0.960988




[image: ]
[bookmark: _Toc119501866][bookmark: _Toc119509306][bookmark: _Toc123054475][bookmark: _Toc127866990][bookmark: _Toc127867608]Figure 4.2.3.9.1: Comparison of the target and predicted removal efficiency in relation to CQP uptake onto DRP1

[image: ]
[bookmark: _Toc119501867][bookmark: _Toc119509307][bookmark: _Toc123054476][bookmark: _Toc127866991][bookmark: _Toc127867609]Figure 4.3.2.9.2:  A three-layered ANN architecture for CQP adsorption onto DRP1

[bookmark: _Hlk114480386]Figure 4.3.2.9.3 (a-d) shows the comparison of the plots of predicted and experimental data at different temperatures. A good correlation was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model. Errors in the datasets have been captured and minimized by the ANN optimal conditions. A satisfactory suitability was provided via the predictions. Hence, the developed ANN model successfully predicted the adsorption efficiency for CQP adsorption onto BSP1. Similar observations have been reported (Wang et al., 2021).


[bookmark: _Toc119501868][bookmark: _Toc119509308]
[bookmark: _Toc123054477][bookmark: _Toc127866992][bookmark: _Toc127867610]Figure 4.2.3.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for CQP uptake onto DRP1


[bookmark: _Toc118051577][bookmark: _Toc123053664][bookmark: _Toc127869161]Adsorption studies of CQP onto EGB1
[bookmark: _Toc118051578][bookmark: _Toc127869162]Effect of pH on CQP adsorption onto EGB1
[bookmark: _Hlk114429186][bookmark: _Hlk114429873]Figure 4.2.4.1 depicted the effect of pH of CQP adsorption onto EGB1. The maximum EGB1 removal efficiency of 98.51 % was obtained at pH 7. Overall, a high percentage of removal was obtained between pH 2 and 9 (81.10 – 98.51%). The removal efficiency continues on a downward trend after pH 9 (81.10 – 30.90. The pKa values of CQP are 4.00, 8.40 and 10.20 as reported by (Schroeder & Gerber, 2014). CQP is a diprotic weak base drugs that can exist in either protonated or unprotonated forms (Chen & Geiger, 2020). This could be the reason for the high removal efficiency observed between pH 2-9 (Figure 4.2.4.1). At pH above 9, there is an increase in negatively charged ions contributed by both CQP and EGB1, resulting in electrostatic repulsion. This could be responsible for the drop in removal efficiency (Kubra et al., 2021).

[bookmark: _Toc123054478][bookmark: _Toc127866993][bookmark: _Toc127867611][bookmark: _Toc119501869][bookmark: _Toc119509309]Figure 4.2.4.1: Effect of pH on the removal efficiency of CQP onto EGB1 
Operational conditions: EGB1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), CQP concentration (15 mg/L)
[bookmark: _Toc118051579][bookmark: _Toc127869163]Effect of concentration and contact time on CQP adsorption onto EGB1
[bookmark: _Hlk114430686]The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.2.4.2. The adsorption of CQP onto EGB1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, there was an initial rapid adsorption rate, which gradually decreased till equilibrium was attained. The quantities adsorbed at 10, 20, 30 and 40 mg/L are 9.15, 17.43, 26.10, 34.96 and 45.67 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Mosoarca et al., 2020).

[bookmark: _Toc123054479][bookmark: _Toc127866994][bookmark: _Toc127867612][bookmark: _Toc119501870][bookmark: _Toc119509310]Figure 4.2.4.2: Effect of contact time and initial concentration on the removal efficiency of CQP onto EGB1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (7)
[bookmark: _Toc118051580][bookmark: _Toc127869164]Effect of dosage on CQP adsorption onto EGB1
The effect of adsorbent dosage on CQP (20 mg/L) removal onto EGB1 has been illustrated in Figure 4.2.4.3. Initially, an increase in adsorbent dosage increased the removal percentage of CQP. When EGB1 dosage was increased from 0.05 to 0.10 g/ 100 mL, the removal efficiency increased from 96.07 to 98.82%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for CQP adsorption. However, a further increase in EGB1 dosage (0.01 – 0.25 g/ 100 mL), causes a decrease in the percentage removal of CQP (98.82 – 82.08%), under the same conditions. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles (Obayomi et al., 2020).

[bookmark: _Toc123054480][bookmark: _Toc127866995][bookmark: _Toc127867613][bookmark: _Toc119501871][bookmark: _Toc119509311]Figure 4.2.4.3: Effect of dosage on the removal efficiency of CQP onto EGB1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (7) and initial concentration (20 mg/L)

[bookmark: _Toc118051581][bookmark: _Toc127869165]Isothermal studies of CQP removal onto EGB1
[bookmark: _Hlk114433415]The Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms were selected to evaluate the EGB1-CQP adsorption system, depicted by Figures 4.2.4.4(a-g). The Langmuir plot is shown in Figure 4.2.4.4a The RL values were found to be between 0.0179 and 0.0834 across all the investigated concentrations (10-50 mg/L). This suggested that the adsorption of CQP onto EGB1 was favourable (Fadzail et al., 2021). The maximum monolayer adsorption was estimated to be 41.15 mg/g. The Freundlich isothermal plot for the EGB1-CQP system is shown in Figure 4.2.4.4b. The value of n was obtained to be greater than 1, which validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9785) was found to be greater than that of Langmuir’s (0.6226). This implied a multilayer adsorption occurred in the EGB1-CQP system. The plots of Hasley and Hill isotherm were depicted in Figures 4.2.4.4f and g. The R2 values for Hasley (0.9785) and Hill (0.7964) isotherms, confirmed that multilayer adsorption dominated the EGB1-CQP system. The Dubinin-Radushkevich plot is depicted in Figure 4.2.4.4 c. The D-R adsorption energy (E) for the EGB1-CQP system was obtained to be 79.06 kJ/mol which is higher than 8 kJ/mol. This suggests that the uptake of CQP is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.2.4.4d) was obtained to be (0.9804), which suggested that adsorbate-adsorbate contact may have participated in the EGB1-CQP adsorption system. The value of constant (bT) obtained from the Temkin plot was 63.65 J/mol, which suggested a chemical process. The various evaluated isotherm parameters are presented in Table 4.2.4.1. Previous studies have reported similar observations (Reddy et al., 2017; Rostamian & Behnejad, 2018).
[bookmark: _Toc119501875][bookmark: _Toc119509315][image: ]
[bookmark: _Toc123054481][bookmark: _Toc127866996][bookmark: _Toc127867614]Figure 4.2.4.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g)  Hill isothermal plot CQP adsorption onto EGB1

[bookmark: _Toc123057419]Table 4.2.4.1: Parameters of adsorption isotherm models for the uptake of CQP onto EGB1
	ISOTHERMS
	CONSTANTS
	EGB1-CQP

	FREUNDLICH
	KF (mg/g)
	12.6200

	
	1/n
	1.4513

	
	n
	0.6891

	
	R2
	0.9785

	LANGMUIR
	KL (L/mg)
	1.0995

	
	qmax (mg/g)
	41.1500

	
	RL
	0.0179-0.0834

	
	R2
	0.6226

	TEMKIN
	B
	40.3600

	
	AT (L/g)
	1.2154

	
	bT (J/mol)
	63.6500

	
	R2
	0.9268

	D-R
	qDR  (mg/g)
	65.5900

	
	β x 10-5(mmol2J-2)
	8.0000

	
	E (kJ/mol)
	79.0600

	
	R2
	0.9325

	HASLEY
	KH
	0.2143

	
	nH
	0.6891

	
	1/nH
	1.4513

	
	R2
	0.9785

	R-P
	aR (L/mg)
	17.3900

	
	B
	-0.4384

	
	R2
	0.8147

	HILL
	nH
	6.3906

	
	KD
	2.4189

	
	qH (mg/g)
	41.1500

	 
	R2
	0.7964


[bookmark: _Toc118051582][bookmark: _Toc127869166]Kinetic studies on adsorption of CQP onto EGB1
Although, high correlation coefficients (0.9867, 0.9564, 0.9901, 09828, and 0.9924 for 10, 20, 30, 40 and 50 mg/L respectively) were obtained for PFO (4.2.4.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO does not describe the experimental data. On the contrary, the estimated errors from the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.2.4.5b) across all the investigated concentrations. This suggested that the PSO kinetic model best described the experimental data. The Elovich kinetic plot is depicted in Figure 4.2.4.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increased, whereas the chemisorption rate (αEI) increased. In addition, the values of αEI are greater than that of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.2.4.5e. The values of k increased as the initial concentration increased, thereby confirming a random adsorption process (Ojediran et al., 2021). Figure 4.2.4.5f shows the Avrami plot, with the R2 values ranging from 0.9428 to 0.9984. The kAV parameter is dependent on temperature and remains constant with increasing concentration (10 – 50 mg/L). The  is the Avrami exponent and a fractional order, which relates to possible mechanism changes during the adsorption process. The values obtained indicated that the adsorption process was of multiple order of kinetics (Kuete et al., 2020). The Intraparticle diffusion (ID) plot for the uptake of CQP onto EGB1 is depicted in Figure 4.2.4.5c. The value of the intercept (C), which predicted the boundary layer thickness ranges between 0.0626 and 0.1605, which are closer to zero. This indicated that there is an involvement of the boundary thickness in the adsorption process. But since the values are not zero , the mechanisms involved other diffusion models (Dehbi et al., 2020). The Liquid film diffusion plot is shown in Figure 4.2.4.5g. Since the R2 values of Liquid film diffusion is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process The values of kFD slightly increased as the concentration increased, indicating a random adsorption process (Tarawou & Young, 2015).
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[bookmark: _Toc119501879][bookmark: _Toc119509319][bookmark: _Toc123054482][bookmark: _Toc127866997][bookmark: _Toc127867615]Figure 4.2.4.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of CQP adsorption onto EGB1
[bookmark: _Toc123057420]Table 4.2.4.2: Comparison of the investigated kinetic model parameters for the uptake of CQP onto EGB1
	KINETIC MODELS
	PARAMETERS
	EGB1-CQP
	 
	 

	
	
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	9.8773
	16.5337
	26.0700
	35.0600
	45.6400

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	5.6074
	9.0911
	17.65
	24.31
	32.63

	
	  (min-1)
	0.0300
	0.0400
	0.0300
	0.0300
	0.0300

	
	R2
	0.9867
	0.9564
	0.9901
	0.9828
	0.9924

	
	S.D (%)
	19.3300
	20.1300
	14.4400
	13.7200
	12.7400

	
	χ2
	3.2500
	6.0900
	4.0100
	4.7651
	5.1853

	
	ARE
	12.6900
	13.6400
	7.9500
	7.3803
	6.6434

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	10.4900
	17.8500
	27.5400
	37.1700
	48.3100

	
	 (g mg-1 min-1)
	0.0100
	0.0100
	0.0030
	0.0020
	0.0010

	
	R2
	0.9992
	0.9996
	0.9981
	0.9979
	0.9983

	
	S.D (%)
	1.4673
	1.8527
	1.3381
	1.4212
	1.3791

	
	χ2
	0.0361
	0.0981
	0.0789
	0.1201
	0.1471

	
	ARE
	1.0392
	1.3341
	0.9425
	1.0046
	0.9731

	AVRAMI
	
	0.5843
	0.5637
	0.7247
	0.6736
	0.6911

	
	AV (min-1)
	0.1000
	0.1000
	0.1000
	0.1000
	0.1000

	
	R2
	0.9984
	0.9878
	0.9768
	0.9484
	0.9582

	ELOVICH
	αEI (mg/g.min)
	33.6800
	332.6500
	112.6100
	670.7500
	1438.85

	
	βEI (g/mg)
	0.7912
	0.3948
	0.2377
	0.1787
	0.1345

	
	R2
	0.9687
	0.9249
	0.9428
	0.9785
	0.9582

	INTRAPARTICLE DIFFUSION
	kdiff (mg/g min -1/2)
	1.5968
	3.1504
	3.7703
	4.8457
	6.4541

	
	CI  (mg/g)
	0.1605
	0.1244
	0.0626
	0.1396
	0.1117

	
	R2
	0.9604
	0.9879
	0.9707
	0.9593
	0.9764

	LIQUID FILM DIFFUSION
	kFD
	0.0300
	0.0300
	0.0300
	0.0400
	0.0400

	
	R2
	0.9867
	0.9343
	0.9857
	0.9896
	0.9835

	FRACTIONAL POWER
	V (min-1)
	0.2000
	0.3000
	0.3000
	0.3000
	0.3000

	
	k (mg/g/min)
	1.7900
	2.1100
	2.2500
	2.4500
	2.710

	 
	R2
	0.9827
	0.9133
	0.9404
	0.9473
	0.9434



[bookmark: _Toc118051583][bookmark: _Toc127869167]Effect of temperature and thermodynamic studies of CQP removal onto EGB1
[bookmark: _Hlk114434988]The effect of temperature on the removal of CQP onto EGB1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.2.4.6.1. As the temperature of the system is raised, the percentage removal also increased from 95.12 to 96.21%, therefore high temperatures favoured the adsorption process. This is because as the temperature of the adsorption system increased, the mobility of the ions in solution increased which led to increased interaction between EGB1 and CQP molecules (Fazlzadeh et al., 2017).

[bookmark: _Toc123054483][bookmark: _Toc127866998][bookmark: _Toc127867616][bookmark: _Toc119501880][bookmark: _Toc119509320]Figure 4.2.4.6.1: Effect of temperature on the uptake of CQP onto EGB1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (7), initial concentration (50 mg/L)


[bookmark: _Toc119501881][bookmark: _Toc119509321][bookmark: _Toc123054484][bookmark: _Toc127866999][bookmark: _Toc127867617]Figure 4.2.4.6.2: Van’t Hoff plot of CQP uptake onto EGB1

The results of thermodynamic studies as obtained from the van’t Hoff’s plot is presented in Table 4.2.4.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value increased from -7.38 to -8.81. This suggested that CQP adsorption onto EGB1 is favoured at elevated temperatures. The positive value of ∆Ho (+8.15) confirmed that CQP-EGB1 system is endothermic nature of the EGB1-CQP system while the positive value of ∆So reflected the increased randomness of the adsorption system (Fu et al., 2021).
[bookmark: _Toc123057421]Table 4.2.4.3: Thermodynamic parameters for the uptake of CQP onto EGB1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-7.38
	

	308
	+51.62
	-7.61
	+8.15

	318
	
	-8.32
	

	328
	
	-8.81
	


[bookmark: _Toc118051584][bookmark: _Toc127869168]Desorption studies of CQP-EGB1 system
[bookmark: _Hlk114435998]Figure 4.2.4.7 depicted the desorption efficiency of the EGB1-CQP system. The desorption efficiency was obtained to be generally low (less than 10%). Hydrochloric acid (HCl) had the highest desorption efficiency (6.82%) whereas sodium hydroxide (NaOH), sodium chloride (NaCl) and de-ionized water have a desorption efficiency of 2.42%, 2.99% and 1.08% respectively. This suggested that CQP penetrated deep into EGB1 pores while some formed strong bond with EGB1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of CQP from EGB1’s surface difficult (Inyinbor et al., 2019a). The degree of reversibility (Appendix 7) ranged between 0.836 and 1.0515 which indicated low degree of reversibility. Elais guineensis plant is a widely grown across the globe (Okolo et al., 2019), hence the wide availability, which can make up for its commercial use as adsorbents.

[bookmark: _Toc119501882][bookmark: _Toc119509322][bookmark: _Toc123054485][bookmark: _Toc123057422][bookmark: _Toc127867000][bookmark: _Toc127867618]Figure 4.2.4.7: Desorption efficiency of CQP-EGB1 system
[bookmark: _Toc118051585][bookmark: _Toc127869169]Comparison of pre-and post-adsorption characterization of CQP-EGB1 system
The surface of EGB1 which showed pores of various sizes and shapes, was observed to a cloudy surface with no pores after CQP uptake (Figure 4.2.4.8 a and b). The various absorption bands observed in EGB1 after CQP uptake are listed in Table 4.2.4.4. There was a noticeable shift in the prominent functional groups present in the FTIR spectra (Appendix 3), showing their participation in CQP removal (Ahmad et al., 2021; Cretescu et al., 2017).
[image: ]  [image: ]
[bookmark: _Toc119501883][bookmark: _Toc119509323][bookmark: _Toc123054486][bookmark: _Toc127867001][bookmark: _Toc127867619]Figure 4.2.4.8: Surface morphology of EGB1 (a) before adsorption and (b) after adsorption of CQP




[bookmark: _Toc123057423]Table 4.2.4.4: Comparison of the FTIR spectra of EGB1 before and after adsorption of CQP
	EGB1-CQP
	
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3390.73
	3403.74
	-13.01

	C-H stretching
	2886.43
	2893.18
	-6.75

	C=O stretching
	1605.45
	1617.51
	-12.06

	C-O stretching
	1202.40
	1218.79
	-16.39

	C-OH stretching
	1082.34
	1090.55
	-8.21


[bookmark: _Toc118051586][bookmark: _Toc127869170]ANN results for adsorption of CQP onto EGB1
[bookmark: _Hlk114436784][bookmark: _Toc118051587] Determination of the optimal number of hidden neurons
[bookmark: _Hlk114436876]The performance of each of the hidden neurons is presented in Table 4.2.4.5. As shown, with reference to the minimum MSE (7.19), 12 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 12 hidden neurons suitably predicted the adsorption efficiency of CQP uptake onto EGB1.
[bookmark: _Toc123057424]Table 4.2.4.5: Statistical metrics for selection of hidden neurons for prediction of EGB1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	36.15
	0.868661

	2
	23.19
	0.937799

	3
	18.58
	0.948325

	4
	15.97
	0.955442

	5
	12.43
	0.951932

	6
	11.51
	0.954216

	7
	7.59
	0.982035

	8
	12.77
	0.957658

	9
	10.44
	0.954509

	10
	11.48
	0.969624

	11
	10.58
	0.972235

	12
	7.19
	0.98456

	13
	8.31
	0.98329

	14
	9.11
	0.980825

	15
	10.56
	0.974248

	16
	11.59
	0.939252

	17
	9.18
	0.982973

	18
	11.43
	0.984203

	19
	16.97
	0.938263

	20
	19.76
	0.91947



The variation of the Purelin, Tansig and Logsig activation functions used 12 numbers of hidden neurons. As shown in Table 4.2.4.6, the Logsig activation function gave the best prediction with an R2 value of 0.994228. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. Only the significant neurons were activated, which provided a better fit for BSP1-CQP experimental dataset (Anisuzzaman et al., 2015). Figure 4.2.4.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-12-1) for CQP uptake onto EGB1 is depicted in Figure 4.2.4.9.2.
[bookmark: _Toc123057425]Table 4.2.4.6: Comparison of different activation functions for the prediction of adsorption efficiency

	TRANSFER FUNCTION
	R2

	Logsig
	0.994228

	Purelin
	0.841091

	Tansig
	0.88891



[image: ]
[bookmark: _Toc119501884][bookmark: _Toc119509324][bookmark: _Toc123054487][bookmark: _Toc127867002][bookmark: _Toc127867620]Figure 4.2.4.9.1: Comparison of the target and predicted removal efficiency in relation to CQP uptake onto EGB1
[image: ]
[bookmark: _Toc119501885][bookmark: _Toc119509325][bookmark: _Toc123054488][bookmark: _Toc127867003][bookmark: _Toc127867621]Figure 4.2.4.9.2:  A three-layered ANN architecture for CQP adsorption onto EGB1


Figure 4.2.4.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN model conditions. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model. Previous study have reported the prediction of adsorption efficiency using ANN (Khalili et al., 2021; Rasuli et al., 2021).


[bookmark: _Toc119501886][bookmark: _Toc119509326][bookmark: _Toc123054489][bookmark: _Toc127867004][bookmark: _Toc127867622]Figure 4.2.4.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for CQP uptake onto EGB1

[bookmark: _Toc118051588][bookmark: _Toc123053665][bookmark: _Toc127869171]Adsorption studies of CQP onto HSP1
[bookmark: _Toc118051589][bookmark: _Toc127869172]Effect of pH on CQP adsorption onto HSP1
Figure 4.2.5.1 depicts the effect of pH on CQP adsorption onto HSP1. The maximum HSP1 removal efficiency of 93.87% was recorded at pH 3. However, on the overall, high percentage removal were observed between pH 2 and 9 (87.66 – 93.31%). The ionization constants of CQP at 8.10 and 10.20 corresponds to nitrogen quinoline ring and diethylamino side chain nitrogen ring, respectively. CQP is however, biprotonated at pH between 4 and 5 (Browning, 2014; Schrezenmeier and Dörner, 2020). The cationic HSP1 can form hydrogen bonding with the basic sites of CQP. The various existence of CQP, as well as the surface charges of HSP1 displayed at pH below pHpzc (3.20) and above pHpzc, which is cationic and anionic, respectively. These attributes could be responsible for high removal efficiency obtained at pH 2-9. The removal efficiency continues on a downward trend after pH 9 (87.66-20.18%). At pH above 9, there is an increase in negatively charged ions contributed by both CQP molecules and HSP1, resulting to electrostatic repulsion. This could be responsible for the drop in the removal efficiency (Fakhri, 2017).

[bookmark: _Toc123054490][bookmark: _Toc127867005][bookmark: _Toc127867623][bookmark: _Toc119501887][bookmark: _Toc119509327]Figure 4.2.5.1: Effect of pH on the removal efficiency of CQP onto HSP1 
Operational conditions: HSP1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), CQP concentration (5 mg/L)

[bookmark: _Toc118051590][bookmark: _Toc127869173]Effect of concentration and contact time on CQP adsorption onto HSP1
The adsorbent-adsorbate interaction, as a function of initial concentration and time is depicted in Figure 4.2.5.2. The adsorption of CQP onto HSP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, there was an initial rapid adsorption rate, which gradually decreased till equilibrium was attained. At higher initial concentration, the adsorption process was enhanced, thereby providing a driving force that can overcome mass resistance transfer (Dada et al., 2021a; Inyinbor et al., 2022; Obayomi et al., 2021).

[bookmark: _Toc123054491][bookmark: _Toc127867006][bookmark: _Toc127867624][bookmark: _Toc119501888][bookmark: _Toc119509328]Figure 4.2.5.2: Effect of contact time and initial concentration on the removal efficiency of CQP onto HSP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (3)
[bookmark: _Toc118051591][bookmark: _Toc127869174]Effect of dosage on CQP adsorption onto HSP1
The effect of adsorbent dosage on CQP (5 mg/L) removal onto HSP1 has been illustrated in Figure 4.2.5.3. Initially, increase in adsorbent dosage increased the removal percentage of CQP. When HSP1 dosage was increased from 0.05 to 0.08 g/100 mL, the removal efficiency increased from 82.37 to 91.65%. This is because, increase in adsorbent dosage, increases the number of available and active sites for CQP adsorption. However, a further increase in HSP1 dosage (0.08 – 0.20 g/100 mL), causes a decrease in the percentage removal of CQP (91.65 – 65.55%), under the same conditions. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles (Al-Ghouti & Al-Absi, 2020).

[bookmark: _Toc123054492][bookmark: _Toc127867007][bookmark: _Toc127867625][bookmark: _Toc119501889][bookmark: _Toc119509329]Figure 4.2.5.3: Effect of dosage on the removal efficiency of CQP onto HSP1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (3) and initial concentration (5 mg/L)
[bookmark: _Toc118051592][bookmark: _Toc127869175]Isothermal studies of CQP removal onto HSP1
[bookmark: _Toc119501893][bookmark: _Toc119509333]The Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms were selected to evaluate HSP1-CQP adsorption system. The Langmuir plot is shown in Figure 4.2.5.4a. The RL values were found to be between 0.149 and 0.0338 across all the investigated concentrations (10-50 mg/L). This suggested that adsorption of CQP onto HSP1 was favourable  (Inyinbor et al., 2022). The maximum monolayer adsorption was estimated to be 50.76 mg/g. The Freundlich isothermal plot for HSP1-CQP system is shown in Figure 4.2.5.4b. The value of n was obtained to be greater than 1, which validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9862) is greater than that of the Langmuir’s (0.8997). This implied that a multilayer adsorption occurred in the HSP1-CQP system. The plots of Hasley and Hill isotherm were depicted in Figures 4.2.5.4f and g. The R2 values of Hasley (0.9862) and Hill (0.8798) isotherms which support Freundlich and the Langmuir assumptions, respectively, confirmed that multilayer adsorption dominated HSP1-CQP system. The Dubinin-Radushkevich plot is depicted in Figure 4.2.5.4c. The R2 value for Temkin isotherm (Figure 4.2.5.4d) was relatively high (0.9920), which suggested that adsorbate-adsorbate contact may have participated in HSP1-CQP adsorption system. The value of constant (bT) obtained from the Temkin plot was 262.58 J/mol, which suggested a chemical process. Various evaluated isotherm parameters are presented in Table 4.2.5.1. 
[image: ]
[bookmark: _Toc123054493][bookmark: _Toc127867008][bookmark: _Toc127867626]Figure 4.2.5.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot CQP adsorption onto HSP1

[bookmark: _Toc123057426]Table 4.2.5.1: Parameters of adsorption isotherm models for the uptake of CQP onto HSP1
	ISOTHERM MODELS
	PARAMETERS
	

	TEMPERATURE (K)
	
	HSP1-CQP

	FREUNDLICH
	KF (mg/g)
	11.8195

	
	n
	1.5672

	
	R2
	0.9862

	LANGMUIR
	KL (L/mg)
	0.5710

	
	qmax (mg/g)
	50.7600

	
	RL
	0.149 - 0.0338

	
	R2
	0.8997

	TEMKIN
	B
	9.7838

	
	AT (L/g)
	7.6522

	
	bT (KJ/mol)
	262.58

	
	R2
	0.9920

	D-R
	qDR  (mg/g)
	39.1461

	
	β x 10-7(mmol2J-2)
	1.0000

	
	R2
	0.9961

	HASLEY
	KH
	11.8189

	
	nH
	1.5672

	
	1/nH
	0.6381

	
	R2
	0.9862

	R-P
	aR (L/mg)
	11.8289

	
	B
	0.3619

	
	R2
	0.9583

	HILL
	nH
	1.3934

	
	KD
	0.3999

	
	qH (mg/g)
	50.7600

	
	R2
	0.87984


[bookmark: _Toc118051593][bookmark: _Toc127869176]Kinetic studies on adsorption of CQP onto HSP1
[bookmark: _Toc119501897][bookmark: _Toc119509337]The Pseudo first order (PFO) kinetic plot is shown in Figure 4.2.5.5a, while the estimated parameters are listed in Table 4.2.5.2. The obtained R2 values for PFO were obtained to be 0.7909, 0.8944, 0.8952, 0.8832, and 0.9084 for 10, 20, 30, 40 and 50 mg/L, respectively. There is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed from the high error values, estimated from percentage standard deviation (S.D %), Chi square (χ2) and Average relative error (ARE). This suggested that the PFO does not describe the experimental data. On the contrary, the estimated errors from the Pseudo second order (PSO) were very low for S.D %,  χ2 and  ARE.  The R2 values were obtained close to unity (0.9977 – 0.9994) (Figure 4.2.5.5b) across all the investigated concentrations. The Elovich kinetic plot is depicted in Figure 4.2.5.5d. 
The desorption coefficient (βEI) was found to decrease as the initial concentration increased, whereas the chemisorption rate (αEI) increases (Deniz & Kepekci, 2017). This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than values of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.2.5.5e. The values of V and k increased as the initial concentration increased, thereby confirming a random adsorption process (Ojediran et al., 2021). Figure 4.2.5.5f shows the Avrami plot, with the R2 values ranging from 0.9385 to 0.9856. This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). Similar findings have been reported (Bello et al., 2013; Batool et al., 2018). The values of the intercept (C) for the Intraparticle diffusion plot, which predicted the boundary layer thickness was found to increase from 1.1681 to 7.4137 as the concentration increased from 10 to 50 mg/g. This suggests that the boundary layer, also contributed to the adsorption mechanism (Díaz-Blancas et al., 2020). The Liquid film diffusion plot is shown in Figure 4.2.5.5g. The R2 values of Liquid film diffusion is, however, greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019). 
[image: ]
[bookmark: _Toc123054494][bookmark: _Toc127867009][bookmark: _Toc127867627]Figure 4.2.5.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of CQP adsorption onto HSP1





[bookmark: _Toc123057427]Table 4.2.5.2: Comparison of the investigated kinetic model parameters for the uptake of CQP onto HSP1
	KINETIC MODELS
	PARAMETERS
	 
	HSP1-CQP
	 
	 

	
	
	5 mg/L
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	5.1500
	9.6900
	20.4900
	29.9700
	37.8500
	44.5500

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	36.1100
	163.0000
	929.8200
	4671.9700
	5436.2600
	35164.14

	
	 x 10-2 (min-1)
	9.6100
	7.6500
	8.1100
	10.5700
	8.5100
	12.8100

	
	R2
	0.7909
	0.8944
	0.8952
	0.8832
	0.9084
	0.8539

	
	S.D (%)
	245.21
	645.69
	1811.71
	6323.43
	5822.27
	32183.63

	
	χ2
	26.54
	144.19
	889.29
	4612.22
	5360.82
	35075.09

	
	ARE
	100.11
	263.61
	739.63
	2581.53
	2376.93
	13138.91

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	5.4100
	10.2900
	21.6500
	31.5500
	40.3200
	47.8500

	
	  (g/mg/min)
	0.1000
	0.0700
	0.0700
	0.0200
	0.0200
	0.0100

	
	R2
	0.9977
	0.9991
	0.9994
	0.9989
	0.9985
	0.9959

	
	S.D (%)
	0.9634
	1.1757
	1.0665
	0.9994
	1.2251
	1.3785

	
	χ2
	0.0126
	0.0356
	0.0615
	0.0788
	0.1513
	0.2273

	
	ARE
	0.8435
	1.0409
	0.9388
	0.8767
	1.0875
	1.2338

	AVRAMI
	nAV
	0.7343
	0.8087
	0.7683
	0.7776
	0.7887
	0.8574

	
	 (min-1)
	0.7000
	0.7234
	0.7169
	0.7141
	0.7271
	0.7209

	
	R2
	0.9731
	0.9856
	0.9684
	0.9385
	0.9591
	0.9191

	ELOVICH
	αEI (mg/g.min)
	0.8333
	0.5631
	0.2646
	0.1862
	0.1464
	0.1251

	
	βEI (g/mg)
	0.0025
	0.3264
	0.5374
	0.5431
	0.7373
	0.8993

	
	R2
	0.9777
	0.9812
	0.9875
	0.9902
	0.9902
	0.9770

	INTRAPARTICLE DIFFUSION
	kdiff (mg/g min -1/2)
	0.3958
	0.6626
	1.3704
	1.9511
	2.5715
	3.0721

	
	CI (mg/g)
	1.1681
	2.1405
	4.9879
	7.5334
	7.8588
	7.4137

	
	R2
	0.8755
	0.8454
	0.8522
	0.8578
	0.8855
	0.9403

	LIQUID FILM DIFFUSION
	
	0.0287
	0.0275
	0.0292
	0.0257
	0.0320
	0.0512

	
	R2
	0.9489
	0.9684
	0.9706
	0.9685
	0.9407
	[bookmark: _Hlk104412354]0.9341

	FRACTIONAL POWER
	V (min-1)
	0.2912
	0.4355
	0.3913
	0.3754
	0.4164
	0.3931

	
	k (mg/g/min)
	1.2847
	1.2627
	3.2441
	5.0351
	5.2095
	6.375291

	
	R2
	0.9088
	0.8698
	0.8903
	0.8969
	0.8979
	0.9595

	 
	
	
	
	
	
	
	




[bookmark: _Toc118051594][bookmark: _Toc127869177]Effect of temperature and thermodynamic studies of CQP removal onto HSP1
The effect of temperature on the removal of CQP onto HSP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.2.5.6.1. As the temperature increased. HSP1 percentage removal also increased (82.29 to 89.98%), therefore high temperature favoured the adsorption process. This is because as the temperature of the adsorption system increased, the mobility of the ions in solution increased leading to increased interaction between HSP1 and CQP molecules (Al-Ghouti & Al-Absi, 2020). 

[bookmark: _Toc123054495][bookmark: _Toc127867010][bookmark: _Toc127867628][bookmark: _Toc119501898][bookmark: _Toc119509338]Figure 4.2.5.6.1: Effect of temperature on the uptake of CQP onto HSP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (3), initial concentration (50 mg/L)

The calculated thermodynamic parameters and the van’t Hoff plot are presented in Table 4.2.5.3 and Figure 4.2.5.6.2, respectively. The negative values of ∆Go confirmed the spontaneity and feasibility of the adsorption process. As the temperature increased, the process becomes more feasible. The positive value of ∆Ho confirmed the endothermic nature of the HSP1-CQP system while the positive value of ∆So reflected the increased randomness of the adsorption system (Liu et al., 2020).

[bookmark: _Toc119501899][bookmark: _Toc119509339][bookmark: _Toc123054496][bookmark: _Toc127867011][bookmark: _Toc127867629]Figure 4.2.5.6.2: Van’t Hoff plot of CQP uptake onto HSP1.

[bookmark: _Toc123057428]Table 4.2.5.3: Thermodynamic parameters for the uptake of CQP onto HSP1.
	TEMP. (K)
	∆So (J/K/mol)
	∆Go (kJ/mol)
	∆Ho (kJ/mol)

	299
	
	-2.77
	

	308
	+108.91
	-3.62
	+29.88

	318
	
	-4.64
	

	328
	 
	-5.96
	 


[bookmark: _Toc118051595][bookmark: _Toc127869178]Desorption studies of CQP-HSP1 system
Figure 4.2.6.7 depicted the desorption efficiency of the RHP1-CQP system. The desorption efficiency was obtained to be generally low (less than 5%). The desorption efficiency followed the order HClNaOH  NaCl  H2O. This results further confirmed that chemisorption governs the adsorption process. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of CQP from RHP1’s surface tasking (Prasad et al., 2015). This was supported by the low desorption index values (0.7752 – 0.8328), which indicated low degree of reversibility (Dada, et al., 2021)The wide availability of Hisbiscus sabdariffa, can make up for its commercial use as adsorbents.

[bookmark: _Toc119501900][bookmark: _Toc119509340][bookmark: _Toc123054497][bookmark: _Toc127867012][bookmark: _Toc127867630]Figure 4.2.5.7: Desorption efficiency of CQP-HSP1 system
[bookmark: _Toc118051596][bookmark: _Toc127869179]Comparison of pre-and post-adsorption characterization of CQP-HSP1 system
The surface of HSP1 appeared like a cracked rock with many pores. However, after the adsorption of CQP, the surface of HSP1 became smooth with few patches as shown in Figure 4.2.5.8. The variations in different absorption intensities as presented in Table 4.2.5.4, depicted that such functional groups participated in CQP adsorption (Razak et al., 2020).
[image: ]  [image: ]
[bookmark: _Toc119501901][bookmark: _Toc119509341][bookmark: _Toc123054498][bookmark: _Toc127867013][bookmark: _Toc127867631]Figure 4.2.5.8: Surface morphology of HSP1 (a) before adsorption and (b) after adsorption of CQP




[bookmark: _Toc123057429]Table 4.2.5.4: Comparison of the FTIR spectra of HSP1 before and after adsorption of CQP
	 HSP1-CQP
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3413.39
	3427.18
	-13.79

	C=O stretching
	1616.06
	1617.88
	-1.82

	C-O stretching
	1226.99
	1244.26
	-17.27


[bookmark: _Toc118051597][bookmark: _Toc127869180]ANN results for adsorption of CQP onto HSP1
[bookmark: _Toc118051598] Determination of optimal number of hidden neurons
[bookmark: _Toc123057430]The performance of each of the hidden neurons is presented in Table 4.2.5.5. As shown, with reference to the minimum MSE (8.01), 14 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 14 hidden neurons suitably predicted the adsorption efficiency of CQP uptake onto HSP1.
Table 4.2.5.5: Statistical metrics for selection of hidden neurons for prediction of HSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	44.48
	0.93026

	2
	25.12
	0.961969

	3
	20.03
	0.976539

	4
	18.39
	0.976342

	5
	20.42
	0.976737

	6
	20.08
	0.97338

	7
	14.89
	0.979308

	8
	13.36
	0.974169

	9
	13.27
	0.975156

	10
	9.08
	0.988235

	11
	11.98
	0.978714

	12
	11.11
	0.985056

	13
	11.21
	0.981883

	14
	8.01
	0.987241

	15
	11.35
	0.981486

	16
	10.15
	0.982279

	17
	11.81
	0.981685

	18
	11.73
	0.980892

	19
	13.99
	0.975156

	20
	13.53
	0.978319



The variation of the Purelin, Tansig and Logsig activation 14 numbers of hidden neurons. As shown in Table 4.2.5.6, the Logsig activation function gave the best prediction with an R2 value of 0.991817. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. This was achieved by activating the significant neurons, thereby providing a better fit for HSP1-CQP experimental data sets (Hao et al., 2020). Figure 4.2.5.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-14-1) for CQP uptake onto HSP1 is depicted in Figure 4.2.5.9.2.. 
[bookmark: _Toc123057431]Table 4.2.5.6: Comparison of different activation functions for the prediction of adsorption efficiency
	Transfer function
	R2

	Logsig
	0.991817

	Purelin
	0.83869

	Transig
	0.82283


[image: ]
[bookmark: _Toc119501902][bookmark: _Toc119509342][bookmark: _Toc123054499][bookmark: _Toc127867014][bookmark: _Toc127867632]Figure 4.2.5.9.1: Comparison of the target and predicted removal efficiency in relation to CQP uptake onto HSP1.
[image: ]
[bookmark: _Toc119501903][bookmark: _Toc119509343][bookmark: _Toc123054500][bookmark: _Toc127867015][bookmark: _Toc127867633]Figure 4.2.5.9.2:  A three-layered ANN architecture for CQP adsorption onto HSP1

Figure 4.2.5.9.3 9 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model. The variability of the experimental data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CQP adsorption onto HSP1. Similar observations have been reported (Pauletto et al., 2021; Rasuli et al., 2021).
[bookmark: _Toc119501904][bookmark: _Toc119509344]


[bookmark: _Toc123054501][bookmark: _Toc127867016][bookmark: _Toc127867634]Figure 4.2.5.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC

[bookmark: _Toc118051599][bookmark: _Toc123053666][bookmark: _Toc127869181]Adsorption studies of CQP onto RHP1
[bookmark: _Toc118051600][bookmark: _Toc127869182]Effect of pH on CQP adsorption onto RHP1
[bookmark: _Hlk114437401]Figure 4.2.6.1 depicted the effect of pH of CQP adsorption onto RHP1. The maximum RHP1 removal efficiency of 99.60 % was obtained at pH 3. Also, high percentage removal efficiencies were obtained between pH 2 and 9 (92.57 – 99.60%). The removal efficiency continues on a downward trend after pH 9 (92.57 – 34.47%). The ionization constants of CQP at 8.10 and 10.20 corresponds to nitrogen quinoline ring and diethylamino side chain nitrogen ring respectively. CQP is however, biprotonated at pH between 4 and 5 (Browning, 2014; Schrezenmeier and Dörner, 2020).This attributes could be responsible for high removal efficiency at pH 2-9. At pH above 9, there is an increase in negatively charged ions contributed by both CQP and RHP1,, resulting in electrostatic repulsion. This could be responsible for the drop in removal efficiency (Bello et al., 2021b).

[bookmark: _Toc123054502][bookmark: _Toc127867017][bookmark: _Toc127867635][bookmark: _Toc119501905][bookmark: _Toc119509345]Figure 4.2.6.1: Effect of pH on the removal efficiency of CQP onto RHP1 
Operational conditions: RHP1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), CQP concentration (15 mg/L)

[bookmark: _Toc118051601][bookmark: _Toc127869183]Effect of concentration and contact time on CQP adsorption onto RHP1
[bookmark: _Hlk114437867]The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.2.6.2. The adsorption of CQP onto RHP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, there was an initial rapid adsorption rate, which gradually decreased until equilibrium was attained. The quantities adsorbed at 10, 20, 30 and 40 mg/L are 9.78, 17.06, 26.99, 35.58 and 45.85 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054503][bookmark: _Toc127867018][bookmark: _Toc127867636][bookmark: _Toc119501906][bookmark: _Toc119509346]Figure 4.2.6.2: Effect of contact time and initial concentration on the removal efficiency of CQP onto RHP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (3)

[bookmark: _Toc118051602][bookmark: _Toc127869184]Effect of dosage on CQP adsorption onto RHP1
[bookmark: _Hlk114438115][bookmark: _Hlk114432517][bookmark: _Hlk114438143]The effect of adsorbent dosage on CQP (20 mg/L) removal onto RHP1 is illustrated in Figure 4.2.6.3. Initially, an increase in adsorbent dosage increased the removal percentage of CQP. When RHP1 dosage was increased from 0.05 to 0.10 g/ 100 mL, the removal efficiency increased from 86.33 to 99.10%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for CQP adsorption. However, a further increase in RHP1 dosage (0.01 – 0.25 g/ 100 mL), causes a decrease in the percentage removal of CQP (99.10 – 88.28%), under the same conditions. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles (Eletta et al., 2018).

[bookmark: _Toc123054504][bookmark: _Toc127867019][bookmark: _Toc127867637][bookmark: _Toc119501907][bookmark: _Toc119509347]Figure 4.2.6.3: Effect of dosage on the removal efficiency of CQP onto RHP1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (3) and initial concentration (20 mg/L)
[bookmark: _Toc118051603][bookmark: _Toc127869185]Isothermal studies of CQP removal onto RHP1
The Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms were selected to evaluate the nature of interaction in RHP1-CQP adsorption system, depicted by Figures 4.2.6.4(a-g). The Langmuir plot is shown in Figure 4.2.6.4a The RL values were found to be between 0.0381 and 0.1655 across all the investigated concentrations (10-50 mg/L). This suggested that the adsorption of CQP onto RHP1 was favourable. The maximum monolayer adsorption was estimated to be 86.96 mg/g. The Freundlich isothermal plot for the RHP1-CQP system is shown in Figure 4.2.6.4b. The value of n was obtained to be greater than 1, which validated the favourability of the adsorption process (Mahmoud et al., 2016). The correlation coefficient (R2) of the Freundlich isothermal plot (0.9910) was found to be greater than that of Langmuir’s (0.9861). This implied that a multilayer adsorption occurred the RHP1-CQP system. The plots of Hasley and Hill isotherm were depicted in Figures 4.2.6.4 f and g. The R2 values for Hasley (0.9910) and Hill (0.9735) isotherms which support Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the RHP1-CQP system. The Dubinin-Radushkevich plot is depicted in Figure 4.2.6.4c. The D-R adsorption energy (E) for the RHP1-CQP system was obtained to be 129.09 kJ/mol which is higher than 8 kJ/mol. This suggests that the uptake of CQP is therefore via chemisorption (Hashem et al., 2016). The R2 value for Temkin isotherm (Figure 4.2.6.4 d) was obtained to be (0.9876), which suggested that adsorbate-adsorbate contact may have participated in the RHP1-CQP adsorption system. The value of constant (bT) obtained from the Temkin plot was 157.39 J/mol, which suggested a chemical process (Azarpira & Balarak, 2016). The various evaluated isotherm parameters are presented in Table 4.2.6.1.
[image: ]
[bookmark: _Toc119501911][bookmark: _Toc119509351][bookmark: _Toc123054505][bookmark: _Toc127867020][bookmark: _Toc127867638]Figure 4.2.6.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot CQP onto RHP1
Table 4.2.6.1: Parameters of adsorption isotherm models for the uptake of CQP onto RHP1
	ISOTHERMS
	CONSTANTS
	RHP1-CQP

	FREUNDLICH
	KF (mg/g)
	25.6200

	
	1/n
	0.7417

	
	n
	1.3483

	
	R2
	0.9910

	LANGMUIR
	KL (L/mg)
	0.5044

	
	qmax (mg/g)
	86.9600

	
	RL
	0.0381-0.1655

	
	R2
	0.9861

	TEMKIN
	B
	16.3200

	
	AT (L/g)
	6.7065

	
	bT (J/mol)
	157.3900

	
	R2
	0.9876

	D-R
	qDR  (mg/g)
	53.8900

	
	β x 10-5(mmol2J-2)
	3.0000

	
	E (kJ/mol)
	129.0900

	
	R2
	0.9694

	HASLEY
	KH
	0.0100

	
	nH
	1.3483

	
	1/nH
	0.7417

	
	R2
	0.9910

	R-P
	aR (L/mg)
	27.4100

	
	B
	0.2759

	
	R2
	0.9184

	HILL
	nH
	1.0323

	
	KD
	1.3809

	
	qH (mg/g)
	86.9600

	 
	R2
	0.9735


[bookmark: _Toc118051604][bookmark: _Toc127869186]Kinetic studies on adsorption of CQP onto RHP1
[bookmark: _Hlk114459696]The Pseudo first order (PFO) kinetic plot is shown in Figure 4.2.6.5a, while the estimated parameters are listed in Table 4.2.6.2. Regardless of the high correlation coefficients (0.9840, 0.9637, 0.9651, 0.9633, and 0.9841 for 10, 20, 30, 40 and 50 mg/L respectively) obtained for PFO (4.2.6.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO does not describe the experimental data. On the contrary, the estimated errors for the Pseudo second order (PSO) were very low (0.78 to 1.15 % for S.D %, 0.02 to 0.17 for χ2 and 0.54 to 1.14 for ARE).  and the R2 values were close to unity (Figure 4.2.4.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is suitable for the experimental data. The Elovich kinetic plot is depicted in Figure 4.2.6.5d. the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.2.6.5 e. Figure 4.2.6.5 shows the Avrami plot, with the R2 values ranging from 0.9600 – 0.9868. The KAV parameter is dependent on temperature remains constant, with increasing concentration (10 – 50 mg/L). This confirmed a less random adsorption process, this was supported by the negative value obtained for ∆So (Antunes et al., 2012). The Intraparticle diffusion (ID) plot for the uptake of CQP onto RHP1 is depicted in Figure 4.2.6.5c. The value of the intercept (C), which predicted the boundary layer thickness, was found to range from 0.5119 and 3.9115 as the concentration increased from 10 to 50 mg/g. This suggested an increase in the boundary layer, increased the possibility of internal mass transfer (Santhi & Manonmani, 2011). The R2 values of Liquid film diffusion plot is however, greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).

[bookmark: _Toc119501915][bookmark: _Toc119509355][image: ]
[bookmark: _Toc123054506][bookmark: _Toc127867021][bookmark: _Toc127867639]Figure 4.2.6.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of CQP adsorption onto RHP1


[bookmark: _Toc123057432]Table 4.2.6.2: Comparison of the investigated kinetic model parameters for the uptake of CQP onto RHP1.
	KINETIC MODELS
	PARAMETERS
	RHP1-CQP
	 
	 

	
	
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	9.7852
	17.0500
	26.9900
	35.5800
	45.8200

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	7.2951
	9.0921
	22.9600
	31.8400
	33.9600

	
	  (min-1)
	0.0200
	0.0200
	0.0200
	0.0200
	0.0200

	
	R2
	0.9840
	0.9637
	0.9651
	0.9633
	0.9841

	
	S.D (%)
	11.3800
	20.8800
	6.6774
	4.6929
	11.5700

	
	χ2
	0.8501
	6.9744
	0.7074
	0.4377
	4.1416

	
	ARE
	5.6892
	14.5973
	2.9253
	1.9541
	5.8197

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	10.2500
	17.6100
	28.4100
	38.0200
	48.0700

	
	 (g mg-1 min-1)
	0.0050
	0.0050
	0.0020
	0.0010
	0.0010

	
	R2
	0.9992
	0.9999
	0.9996
	0.9996
	0.9996

	
	S.D (%)
	1.1483
	0.7815
	1.2453
	1.6042
	1.1693

	
	χ2
	0.0216
	0.0172
	0.07051
	0.1565
	0.1051

	
	ARE
	0.8024
	0.5378
	0.8737
	1.1428
	0.8178

	AVRAMI
	nAV
	0.7300
	0.6600
	0.7300
	0.7300
	0.7100

	
	 (min-1)
	0.0300
	0.0500
	0.0300
	0.0300
	0.0300

	
	R2
	0.9866
	0.9853
	0.96
	0.975
	0.9868

	ELOVICH
	αEI (mg/g.min)
	1.5915
	10.58
	2.2231
	1.2882
	7.0632

	
	βEI (g/mg)
	0.6112
	0.3637
	0.2134
	0.1601
	0.1294

	
	R2
	0.9875
	0.9485
	0.9881
	0.9901
	0.9912

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.8603
	2.5904
	2.375
	2.9192
	4.8761

	
	CI (mg/g)
	1.2536
	0.5119
	3.9115
	2.5296
	0.8304

	
	R2
	0.9881
	0.9824
	0.9594
	0.9155
	0.9483

	LIQUID FILM DIFFUSION
	
	0.0200
	0.0200
	0.0200
	0.0200
	0.0200

	
	R2
	0.9732
	0.9825
	0.9778
	0.9789
	0.9803

	FRACTIONAL POWER
	V (min-1)
	0.4100
	0.3400
	0.3700
	0.5300
	0.4600

	
	k (mg/g/min)
	1.0800
	1.6500
	1.8700
	1.8900
	1.9900

	 
	R2
	0.8861
	0.8253
	0.8352
	0.8856
	0.8948



[bookmark: _Toc118051605][bookmark: _Toc127869187]Effect of temperature and thermodynamic studies of CQP removal onto RHP1
[bookmark: _Hlk114571459]The effect of temperature on the removal of CQP onto RHP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.2.6.6.1. As the temperature increased, the percentage removal decreased (95.45 – 91.93%), which indicated that lower temperature favoured the adsorption process. This is because, at higher temperatures, the bonds between RHP1’s active sites and CQP are weakened. The desorption rate also increases at higher temperatures, due to increased kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054507][bookmark: _Toc127867022][bookmark: _Toc127867640][bookmark: _Toc119501916][bookmark: _Toc119509356]Figure 4.2.6.6.1: Effect of temperature on the uptake of CQP onto RHP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (3), initial concentration (50 mg/L)

[bookmark: _Hlk114470860]The results of thermodynamic studies as obtained from the van’t Hoff’s plot is presented in Table 4.2.6.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value however decreased. This suggested that CQP adsorption is less favourable at elevated temperatures. The negative value of ∆Ho (-10.68) suggested that CQP-RHP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system (Mondal et al., 2015). 

[bookmark: _Toc119501917][bookmark: _Toc119509357][bookmark: _Toc123054508][bookmark: _Toc127867023][bookmark: _Toc127867641]Figure 4.2.6.6.2: Van’t Hoff plot of CQP uptake onto RHP1

[bookmark: _Toc123057433]Table 4.2.6.3: Thermodynamic parameters for the uptake of CQP onto RHP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-7.04
	

	308
	-13.00
	-6.36
	-10.68

	318
	
	-6.41
	

	328
	
	-6.63
	



[bookmark: _Toc118051606][bookmark: _Toc127869188]Desorption studies of CQP-RHP1 system
[bookmark: _Hlk129291024]Figure 4.2.6.7 depicted the desorption efficiency of the RHP1-CQP system. The desorption efficiency was obtained to be generally low (less than 5%). The desorption efficiency followed the order HClNaOH  H2O NaCl. This results further confirmed that chemisorption governs the adsorption process. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of CQP from RHP1’s surface tasking (Prasad et al., 2015). This was supported by the low desorption index values (0.8578 – 0.9104), which indicated low degree of reversibility (Dada, et al., 2021)The wide availability of Raphia hookerie, can make up for its commercial use as adsorbents.

[bookmark: _Toc119501918][bookmark: _Toc119509358][bookmark: _Toc123054509][bookmark: _Toc127867024][bookmark: _Toc127867642]Figure 4.2.6.7: Desorption efficiency of CQP-RHP1 system
[bookmark: _Toc118051607][bookmark: _Toc127869189]Comparison of pre-and post-adsorption characterization of CQP-RHP1 system
[bookmark: _Hlk114436747]Figure 4.2.6.8 a and b compared the morphologies of RHP1 before and after the uptake of CQP. The pores on BSP1 were observed to have been covered up by a cluster of mud-like components. Table 4.2.6.4 also presented the comparison of FTIR absorption bands on RHP1 before and after adsorption of CQP. After the adsorption of CQP, slight shifts were observed in the peak intensities of the functional groups present on RHP1 surface (Appendix 4). The observed shifts in absorption bands after CQP uptake, suggests that these functional groups participated in CQP adsorption by forming chemical bonds (Ávila-Martínez et al., 2020; Sartape et al., 2017).
[bookmark: _Toc119501919][bookmark: _Toc119509359][image: ]  [image: ]
[bookmark: _Toc123054510][bookmark: _Toc127867025][bookmark: _Toc127867643]Figure 4.2.6.8: Surface morphology of RHP1 (a) before adsorption and (b) after adsorption of CQP
[bookmark: _Toc123057434]Table 4.2.6.4: Comparison of the FTIR spectra of RHP1 before and after adsorption of CQP
	 RHP1-CQP
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H stretching
	3420.62
	3403.74
	16.88

	C-H stretching
	
	
	

	C=O stretching
	1576.04
	1617.51
	-41.47

	C-O stretching
	1194.69
	1218.79
	-24.10

	C-OH stretching
	1059.21
	1090.55
	-31.34


[bookmark: _Toc118051608][bookmark: _Toc127869190]ANN results for adsorption of CQP onto RHP1
[bookmark: _Toc118051609]Determination of the optimal number of hidden neurons
[bookmark: _Hlk114480557]The performance of each of the hidden neurons is presented in Table 4.2.6.5. As shown, with reference to the minimum MSE (9.33), 14 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 14 hidden neurons suitably predicted the adsorption efficiency of CQP uptake onto RHP1.
[bookmark: _Toc123057435]Table 4.2.6.5: Statistical metrics for selection of hidden neurons for prediction of RHP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	32.11
	0.957749

	2
	29.29
	0.965915

	3
	28.91
	0.966309

	4
	26.54
	0.966142

	5
	22.84
	0.963949

	6
	18.19
	0.971957

	7
	18.42
	0.973176

	8
	12.74
	0.980332

	9
	12.61
	0.988203

	10
	10.22
	0.989309

	11
	12.63
	0.988398

	12
	12.28
	0.985507

	13
	9.85
	0.988271

	14
	9.33
	0.991335

	15
	10.67
	0.983126

	16
	10.97
	0.988145

	17
	10.49
	0.987014

	18
	13.14
	0.984584

	19
	13.74
	0.984506

	20
	13.34
	0.983475


[bookmark: _Hlk114480603][bookmark: _Hlk118789972][bookmark: _Hlk114482533]The variation of Purelin, Tansig and Logsig activation functions used 14 numbers of hidden neurons. As shown in Table 4.2.6.6, the Logsig activation function gave the best prediction with an R2 value of 0.991777. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. This was achieved by activating the significant neurons, thereby providing a better prediction for RHP1-CQP experimental dataset. Figure 4.2.6.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-14-1) for CQP uptake onto RHP1 is depicted in Figure 4.2.6.9.2.

[bookmark: _Toc123057436]Table 4.2.6.6: Comparison of different activation functions for the prediction of adsorption efficiency.
	TRANSFER FUNCTION
	R2

	Logsig
	0.991777

	Purelin
	0.892571

	Tansig
	0.869761




[image: ]
[bookmark: _Toc123057437]Figure 4.2.6.9.1: Comparison of the target and predicted removal efficiency in relation to CQP uptake onto RHP1
[image: ]
[bookmark: _Toc119501920][bookmark: _Toc119509360][bookmark: _Toc123054511][bookmark: _Toc127867026][bookmark: _Toc127867644]Figure 4.2.6.9.2:  A three-layered ANN architecture for CQP adsorption onto RHP1

[bookmark: _Hlk114480687]Figure 4.2.6.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model. The bias of the adsorption data was successfully captured by the optimal ANN model conditions. The ANN prediction provided a satisfactory prediction, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CQP adsorption onto RHP1. Similar observations have been reported (Khalili et al., 2021; Rasuli et al., 2021).



[bookmark: _Toc119501921][bookmark: _Toc119509361][bookmark: _Toc123054512][bookmark: _Toc127867027][bookmark: _Toc127867645]Figure 4.2.6.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC




[bookmark: _Toc118051610][bookmark: _Toc123053667][bookmark: _Toc127869191]Comparison of efficiencies of BSP1, DRP1, EGB1, HSP1 and RHP1 on CQP adsorption
Table 4.2.6.7 lists the various parameters obtained in the process of CQP adsorption onto BSP1, DRP1, EGB1, HSP1 and RHP1. The optimum pH obtained for BSP1, DRP1, EGB1, HSP1 and RHP1 were 8, 7, 7, 3 and 3 respectively. The ionization constants of CQP at 8.10 and 10.20 corresponds to nitrogen quinoline ring and diethylamino side chain nitrogen ring respectively. CQP is however, biprotonated at pH between 4 and 5 (Browning, 2014; Schrezenmeier and Dörner, 2020). These attributes could explain why high removal efficiencies were reported between pH 2-9, with all the adsorbents, except in highly basic media (above pH 9). The maximum quantity adsorbed at the initial concentration of 50 mg/L, for all the adsorbents were close in values, except for HSP1 (37.85 mg/g). Comparing the R2 values, the isothermal studies for all the adsorption systems fitted the Freundlich model best. The energy of adsorption for all the systems were greater the 8kJ/mol, which suggested chemisorption processes. All the adsorption systems were feasible, spontaneous, random and endothermic, except for RHP1, which is exothermic and has a decreased randomness. Low desorption efficiencies were obtained across all the adsorption systems. This could be due to the presence of strong interactions between adsorbate molecules and the adsorbent surface. The Artificial Neural Network predicted the adsorption efficiencies, with R2 values of 0.9911, 0.9823, 0.9942, 0.9918 and 0.9918 for BSP1, DRP1, EGB1, HSP1 and RHP1 respectively. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CQP onto the various adsorbents used.


[bookmark: _Toc123057438]Table 4.2.6.7: Comparison of BSP1, DRP1, EGB1, HSP1 and RHP1 based on the various investigations carried out during CQP adsorption
	[bookmark: _Hlk113613800] 
	Chloroquine phosphate adsorption
	 

	Investigations
	 
	Adsorbents
	 

	 
	BSP1
	DRP1
	EGB1
	HSP1 
	RHP1

	Operational parameters
	
	
	

	Optimum pH
	7
	7
	7
	3
	3

	Adsorbed quantity at equilibrium
	45.46
	48.33
	45.64
	37.85
	45.82

	Optimum temperature (oC)
	55
	55
	55
	55
	26

	Isothermal studies (R2)
	
	
	

	Langmuir
	0.9358
	0.791
	0.6226
	0.8997
	0.9861

	Freundlich
	0.9729
	0.9904
	0.9785
	0.9862
	0.991

	Dubinin-Raduchkevich
	0.9988
	0.9911
	0.9325
	0.9961
	0.9694

	Temkin
	0.9881
	0.9804
	0.9268
	0.992
	0.9876

	Redlich-Peterson
	0.8583
	0.9436
	0.8147
	0.9583
	0.9184

	Hasley
	0.9729
	0.9904
	0.9785
	0.9862
	0.991

	Hill
	0.9846
	0.7517
	0.7964
	0.9784
	0.9735

	Kinetic studies (R2)
	
	
	

	Pseudo-first order
	0.9915
	0.9959
	0.9924
	0.9084
	0.9841

	Pseudo second order
	0.9979
	0.9986
	0.9983
	0.9985
	0.9996

	Intraparticle diffusion
	0.8936
	0.9896
	0.9764
	0.8855
	0.9483

	Elovich
	0.9388
	0.9657
	0.9582
	0.9902
	0.9912

	Avrami
	0.9853
	0.9807
	0.9582
	0.9591
	0.9868

	Fractional power
	0.9332
	0.9683
	0.9434
	0.8979
	0.8948

	Liquid film diffusion
	0.9638
	0.9955
	0.9835
	0.9407
	0.9803

	Thermodynamics studies 
	
	
	

	∆So (J/K/mol)
	149.83
	55.14
	51.62
	108.91
	-13.00

	∆Go (KJ/mol)
	-6.34
	-7.13
	-7.38
	-2.77
	-7.04

	∆Ho (KJ/mol)
	38.44
	9.44
	8.15
	29.88
	-10.68

	Desorption studies 
	
	
	

	Desorption efficiency (%)
	
	
	

	NaOH
	6.72
	5.05
	2.42
	3.35
	2.57

	HCl
	69.11
	9.42
	6.82
	4.06
	3.02

	Deionized water
	4.61
	1.92
	1.08
	2.11
	2.47

	NaCl
	5.85
	4.39
	2.99
	2.12
	1.11

	Artificial Neural Network model
	
	

	Number of hidden neurons
	11
	11
	12
	14
	14

	Best Transfer function
	Logsig
	Logsig
	Logsig
	Logsig
	Logsig

	MSE
	7.27
	25.91
	7.19
	8.01
	9.33

	R2
	0.9911
	0.9823
	0.9942
	0.9918
	0.9918




[bookmark: _Toc118051611][bookmark: _Toc123053668][bookmark: _Toc127869192]Comparison of qmax of CQP onto the prepared adsorbents with others available in the literature

Table 4.2.6.8 compares the qmax of CQP onto various prepared adsorbents and the prepared adsorbents were found to have larger qmax values than most previously reported in literatures. 
[bookmark: _Toc123057439]Table 4.2.6.8: Comparison of qmax of CQP onto the prepared adsorbents with others available in the literatures
	Adsorbent
	qmax
	References

	Edible clay
	2.14
	(Iwuagwu & Aloko, 1992)

	Aluminium hydroxide
	3.91
	(Iwuagwu & Aloko, 1992)

	Magnesium oxide
	4.18
	(Iwuagwu & Aloko, 1992)

	Magnesium trisilicate
	4.72
	(Iwuagwu & Aloko, 1992)

	Plantain peel nanoparticle
	50.51
	(Dada, et al., 2021)

	BSP1
	99.01
	This study

	DRP1
	46.95
	This study

	EGB1
	41.15
	This study

	HSP1
	50.76
	This study

	RHP1
	86.96
	This study











[bookmark: _Toc118051612][bookmark: _Toc123053669][bookmark: _Toc127869193]Adsorption studies of ciprofloxacin (CPX) 
[bookmark: _Toc118051613][bookmark: _Toc123053670][bookmark: _Toc127869194]Calibration curve for CPX
Figure 4.3.1 a shows the maximum absorption peak of CPX when a known concentration of its solution was scanned between 250 nm and 400 nm. A maximum absorption of 326 nm was obtained and used the determination of the concentration after adsorption. The calibration curve of ciprofloxacin is shown in Figure 4.3.1 b. Varying concentrations (1, 2, 4, 6, 8 and 10 mg/L) was used to obtain the plot of absorbance against concentration. The obtained graph was subsequently used to determine the unknown concentration of ciprofloxacin. The correlation coefficient was 0.9998, which was greater than 0.9995, showing the linearity of the calibration plot.
[bookmark: _Toc119501922][bookmark: _Toc119509362][bookmark: _Hlk113613855]
[bookmark: _Toc123054513][bookmark: _Toc127867028][bookmark: _Toc127867646]Figure 4.3.1: (a) The spectrum of Ciprofloxacin ( and (b) Calibration curve for Ciprofloxacin

[bookmark: _Toc118051614][bookmark: _Toc123053671][bookmark: _Toc127869195][bookmark: _Hlk113613782]Adsorption studies of CPX onto BSP1
[bookmark: _Toc118051615][bookmark: _Toc127869196]Effect of pH on CPX adsorption onto BSP1
Maximum adsorption efficiency of 98.31% was attained for BSP1 at pH 7 (Figure 4.3.2.1). The pHpzc of BSP1 is 3, which means BSP1 is negative, neutral and positive at pH 3, pH = 3 and pH 3, respectively. Ciprofloxacin on the other hand, have pKa values of 5.9 and 8.9 (Ghadiri et al., 2020). At pH 7, BSP1 is anionic, with affinity for cationic molecules of ciprofloxacin. The percentage removal gradually begins to fall beyond pH 7 due to possibility of excess negatively charged ions, resulting in decreased adsorption efficiency. similar findings have been reported on the adsorption of ciprofloxacin at pH 6 and 7 (Kamal Ghadiri et al., 2020; Magesh et al., 2022).   
[bookmark: _Hlk112938281]
[bookmark: _Hlk113613876][bookmark: _Toc123054514][bookmark: _Toc127867029][bookmark: _Toc127867647][bookmark: _Toc119501923][bookmark: _Toc119509363]Figure 4.3.2.1: Effect of pH on the removal efficiency of CPX onto BSP1 
[bookmark: _Hlk113613892][bookmark: _Hlk112938297]Operational conditions: BSP1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), CPX concentration (30 mg/L)
[bookmark: _Toc118051616][bookmark: _Toc127869197]Effect of concentration and contact time on CPX adsorption onto BSP1
[bookmark: _Hlk114497242]The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.3.2.2. The adsorption of CPX onto BSP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, there was an initial rapid adsorption rate, which gradually decreased until equilibrium was attained. The quantities adsorbed at 6, 15, 20, 30 and 45 mg/L are 5.27, 11.83, 13.63, 27.52 and 41.06 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Hlk113613911][bookmark: _Hlk112944255][bookmark: _Toc119501924][bookmark: _Toc119509364][bookmark: _Toc123054515][bookmark: _Toc127867030][bookmark: _Toc127867648][bookmark: _Hlk113613921][bookmark: _Hlk112938328]Figure 4.3.2.2: Effect of contact time and initial concentration on the removal efficiency of CPX onto BSP1 Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (7)
[bookmark: _Toc118051617][bookmark: _Toc127869198]Effect of dosage on CPX adsorption onto BSP1
The effect of adsorbent dosage on CPX (30 mg/L) removal onto BSP1 is illustrated in Figure 4.3.2.3. Initially, as adsorbent dosage increased (0.05 – 0.15 g/100 mL), the removal percentage of CPX rapidly increased from 82.12 to 94.04%.  When BSP1 dosage was further increased from 0.15 to 0.25 g/100 mL, the removal efficiency insignificantly increased from 98.04 to 98.52%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for CPX adsorption (Mosoarca et al., 2020).

[bookmark: _Hlk113613935][bookmark: _Toc123054516][bookmark: _Toc127867031][bookmark: _Toc127867649][bookmark: _Toc119501925][bookmark: _Toc119509365]Figure 4.3.2.3: Effect of dosage on the removal efficiency of CPX onto BSP1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (7) and initial concentration (30 mg/L)
[bookmark: _Toc118051618][bookmark: _Toc127869199][bookmark: _Hlk113613964][bookmark: _Hlk112938258]Isothermal studies of CPX removal onto BSP1
The Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms were selected to evaluate the nature of interaction in BSP1-CPX adsorption system, depicted by Figures 4.3.2.4(a-g). The Langmuir plot is shown in Figure 4.3.2.4a. The RL values were found to be between 0.0557 and 0.3185 across all the investigated concentrations (6 - 45 mg/L). This suggested that the adsorption of CPX onto BSP1 was favourable (Obayomi et al., 2021). The maximum monolayer adsorption was obtained to be 103.09 mg/g. The Freundlich isothermal plot for the BSP1-CPX system is shown in Figure 4.3.2.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process (Dada, et al., 2021). The correlation coefficient (R2) of the Freundlich isothermal plot (0.9965) was found to be greater than that of Langmuir’s (0.8637). This implies that a multilayer adsorption occurred in the BSP1-CPX system. The plots of Hasley and Hill isotherm were depicted in Figures 4.3.2.4 f and g. The R2 values for Hasley (0.9965) and Hill (0.9838) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the BSP1-CPX system. The Redlich-Peterson isotherm is Figure 4.3.2.4e with the values of B and R2 are 0.387 and 0.9559 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Wu et al., 2010). The Dubinin-Radushkevich plot is depicted in Figure 4.3.2.4c. The D-R adsorption energy (E) for the BSP1-CPX system was obtained to be 223.61 kJ/mol which is higher than 8 kJ/mol. This suggests that the uptake of CPX is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.3.2.4 d) was obtained to be (0.9361), which suggested that adsorbate-adsorbate contact may have participated in the BSP1-CPX adsorption system. The value of constant (bT) obtained from the Temkin plot was 159.22 J/mol, which suggested a chemical process (Dada et al., 2013). The various evaluated isotherm parameters are presented in Table 4.3.2.
[image: ]
[bookmark: _Toc119501929][bookmark: _Toc119509369][bookmark: _Toc123054517][bookmark: _Toc127867032][bookmark: _Toc127867650]Figure 4.3.2.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot CPX adsorption onto BSP1

[bookmark: _Toc123057440]Table 4.3.2.1: Parameters of adsorption isotherm models for the uptake of CPX onto BSP1
	ISOTHERMS
	CONSTANTS
	BSP1-CPX

	FREUNDLICH
	KF (mg/g)
	29.0400

	
	1/n
	0.9498

	
	n
	1.0529

	
	R2
	0.9965

	LANGMUIR
	KL (L/mg)
	0.3927

	
	qmax (mg/g)
	103.0900

	
	RL
	0.0557-0.3185

	
	R2
	0.8637

	TEMKIN
	B
	16.1400

	
	AT (L/g)
	6.9601

	
	bT (J/mol)
	159.2200

	
	R2
	0.9361

	D-R
	qDR  (mg/g)
	42.2200

	
	β x 10-5(mmol2J-2)
	1.0000

	
	E (kJ/mol)
	223.6100

	
	R2
	0.9830

	HASLEY
	KH
	0.0300

	
	nH
	1.0529

	
	1/nH
	0.9498

	
	R2
	0.9965

	R-P
	aR (L/mg)
	24.8600

	
	B
	0.3870

	
	R2
	0.9559

	HILL
	nH
	1.1535

	
	KD
	1.4751

	
	qH (mg/g)
	103.0900

	 
	R2
	0.9838


[bookmark: _Toc118051619][bookmark: _Toc127869200][bookmark: _Hlk112946163]Kinetic studies on adsorption of CPX onto BSP1
[bookmark: _Hlk114499158][bookmark: _Hlk114434461][bookmark: _Hlk114499242]The Pseudo first order (PFO) kinetic plot is shown in Figure 4.3.2.5a, while the estimated parameters are listed in Table 4.3.2.2. Regardless of the high correlation coefficients (0.9621, 0.9648, 0.9791, 0.9912, and 0.9857 for 6, 15, 20, 30 and 45 mg/L respectively) obtained for PFO (4.3.2.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model is not a good fit for the experimental data. On the contrary, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.3.2.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.3.2.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increased. This is a confirmation that functional groups participated in the adsorption process. The values of αEI are found to be greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.3.2.5e. The values of k increased as the initial concentration increased, which suggests a random adsorption process (Ojediran et al., 2021). Figure 4.3.2.5 shows the Avrami plot, with the R2 values ranging from 0.9435 – 0.9956. The kAV parameter is dependent on temperature increased with increasing concentration (6 – 45 mg/L). This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of CPX onto BSP1 is depicted in Figure 4.3.2.5 c. The value of the intercept (C), which predicted the boundary layer thickness, was obtained to fall in the range between 0.6121 and 2.5192 as the concentration increased from 6 to 45 mg/g. This suggested an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer (Santhi & Manonmani, 2011). The Liquid film diffusion plot is shown in Figure 4.3.2.5 g. The values of kFD remained constant as the concentration increased. The R2 values of Liquid film diffusion is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).
[bookmark: _Toc119501933][bookmark: _Toc119509373][image: ]
[bookmark: _Toc123054518][bookmark: _Toc127867033][bookmark: _Toc127867651]Figure 4.3.2.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of CPX adsorption onto BSP1



[bookmark: _Hlk113614057][bookmark: _Toc123057441]Table 4.3.2.2: Comparison of the investigated kinetic model parameters for the uptake of CPX onto BSP1
	KINETIC MODELS
	PARAMETERS
	
	BSP1-CPX
	
	

	
	
	6 mg/L
	15 mg/L
	20 mg/L
	30 mg/L
	45 mg/L

	
	qe Exp (mg/g)
	5.2700
	11.8300
	13.8500
	28.1100
	41.7100

	
	
	
	
	
	
	

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.8500
	3.7600
	9.0200
	20.0300
	23.9100

	
	 (min-1)
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9621
	0.9649
	0.9791
	0.9912
	0.9857

	
	S.D (%)
	29.0300
	30.4800
	15.5800
	12.8400
	19.0700

	
	χ2
	6.3400
	17.2700
	2.5800
	3.2500
	13.2300

	
	ARE
	30.8500
	35.6900
	8.9100
	6.7100
	12.3900

	PSEUDO SECOND ORDER
	qe Cald (mg/g)
	5.3300
	11.9600
	14.4500
	29.9400
	42.7350

	
	 (g mg-1 min-1)
	0.0200
	0.0100
	0.0030
	0.0010
	0.0010

	
	R2
	0.9994
	0.9998
	0.9998
	0.9967
	0.9996

	
	S.D (%)
	0.2454
	0.2716
	1.0335
	1.5361
	0.5998

	
	χ2
	0.0005
	0.0014
	0.0246
	0.1131
	0.0246

	
	ARE
	0.1652
	0.1831
	0.7187
	1.0911
	0.4097

	AVRAMI
	nAV
	0.5106
	0.4396
	0.6986
	0.7796
	0.5581

	
	 (min-1)
	0.1000
	0.1000
	0.0200
	0.0300
	0.0300

	
	R2
	0.9454
	0.9956
	0.978
	0.9435
	0.9922

	ELOVICH
	αEI (mg/g.min)
	4.9106
	85.7800
	1.3425
	1.1904
	70.2200

	
	βEI (g/mg)
	1.4524
	0.7479
	0.4322
	0.2216
	0.1661

	
	R2
	0.9182
	0.9499
	0.9860
	0.9662
	0.9849

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.7447
	1.457
	1.1057
	2.1966
	4.7732

	
	CI (mg/g)
	0.6121
	2.5192
	1.411
	1.296
	1.7479

	
	R2
	0.9141
	0.9801
	0.8989
	0.9218
	0.9970

	LIQUID FILM DIFFUSION
	
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9459
	0.9416
	0.9791
	0.9859
	0.9857

	FRACTIONAL POWER
	V (min-1)
	0.1000
	0.2000
	0.3000
	0.3000
	0.3000

	
	k (mg/g/min)
	1.4359
	1.9048
	1.5878
	1.9357
	2.5867

	
	R2
	0.8752
	0.8969
	0.9259
	0.9362
	0.9122



[bookmark: _Toc118051620][bookmark: _Toc127869201]Effect of temperature and thermodynamic studies of CPX removal onto BSP1
[bookmark: _Hlk114501492]The effect of temperature on the removal of CPX onto BSP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.2.6.6.1. Adsorption energy (96.68 – 98.47%), thereby favouring adsorption at high temperature. This is because as the temperature of the adsorption system increases, the mobility of the ions in solution increases. This leads to increased interaction between BSP1 and CPX molecules (Allaoui et al., 2019).

[bookmark: _Toc123054519][bookmark: _Toc127867034][bookmark: _Toc127867652][bookmark: _Toc119501934][bookmark: _Toc119509374]Figure 4.3.2.6.1: Effect of temperature on the uptake of CPX onto BSP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (7), initial concentration (45 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.3.2.6.2) is presented in Table 4.3.2.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value also increased. This suggested that CPX adsorption is higher and favourable at elevated temperatures. The positive value of ∆Ho confirmed that CPX-BSP1 system is endothermic in nature while the positive value of ∆So reflected the increased randomness of the adsorption system (Ani et al., 2019). 

[bookmark: _Toc119501935][bookmark: _Toc119509375][bookmark: _Toc123054520][bookmark: _Toc127867035][bookmark: _Toc127867653]Figure 4.3.2.6.2: Van’t Hoff plot of CPX uptake onto BSP1

[bookmark: _Hlk113614148][bookmark: _Toc123057442]Table 4.3.2.3: Thermodynamic parameters for the uptake of CPX onto BSP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-8.38
	

	308
	+101.92
	-8.76
	+22.35

	318
	
	-9.78
	

	328
	
	-11.35
	



[bookmark: _Toc118051621][bookmark: _Toc127869202][bookmark: _Hlk113614345]Desorption studies of CPX-BSP1 system
The desorption efficiency of the CPX-BSP1 system is depicted in Figure 4.3.2.7. The desorption efficiencies were obtained in the order 28.57% 6.29%  3.16%  0.73% for NaOH, HCl, NaCl and H2O respectively. This suggested that CPX penetrated deep into BSP1 pores while some formed strong bond with BSP1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of CPX from BSP1’s surface difficult (Prasad et al., 2015). However, the value obtained for the degree of reversibility for NaOH was 1.1539 (Appendix 7), which indicated a slight degree of reversibility. Strong acids and bases have previous been reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017).


[bookmark: _Toc119501936][bookmark: _Toc119509376][bookmark: _Toc123054521][bookmark: _Toc127867036][bookmark: _Toc127867654]Figure 4.3.2.7: Desorption efficiency of CPX-BSP1 system.
[bookmark: _Hlk113614422][bookmark: _Toc118051622][bookmark: _Toc127869203][bookmark: _Hlk111145827]Comparison of pre-and post-adsorption characterization of CPX-BSP1 system
[bookmark: _Hlk114503822]Figure 4.3.2.8 a and b compared the morphologies of BSP1 before and after the uptake of CPX. The pores on BSP1 were observed to have been covered up by a cluster of slabs. Table 4.3.2.4 also presented the comparison of FTIR absorption bands on BSP1 before and after adsorption of CPX. Observable changes were visible in C-OH, C=O and C-H stretch suggested that these functional groups participated in CPX adsorption (Gorzin & Bahri, 2018).
[image: ]  [image: ]
[bookmark: _Toc119501937][bookmark: _Toc119509377][bookmark: _Toc123054522][bookmark: _Toc127867037][bookmark: _Toc127867655]Figure 4.3.2.8: Surface morphology of BSP1 (a) before adsorption and (b) after adsorption of CPX
[bookmark: _Toc123057443]Table 4.3.2.4: Comparison of the FTIR spectra of BSP1 before and after adsorption of CPX
	 BSP1-CPX
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3362.76
	3410
	-47.24

	C-H stretching
	2924.04
	2910
	14.04

	C=O stretching
	1623.77
	1610
	13.77

	C-OH stretching
	1032.69
	1080
	-47.31

	 N-H stretch
	1410.49
	1440
	-29.51


[bookmark: _Hlk113614441][bookmark: _Toc118051623][bookmark: _Toc127869204]ANN results for adsorption of CPX onto BSP1
[bookmark: _Toc118051624]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.3.2.5. As shown, with reference to the minimum MSE (9.39), 12 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 12 hidden neurons appropriately predicted the adsorption efficiency of CPX uptake onto BSP1.
[bookmark: _Toc123057444]Table 4.3.2.5: Statistical metrics for selection of hidden neurons for prediction of BSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	36.08
	0.955897

	2
	35.79
	0.941676

	3
	34.22
	0.916806

	4
	28.29
	0.926214

	5
	24.96
	0.953943

	6
	17.56
	0.96924

	7
	18.37
	0.960988

	8
	14.91
	0.974564

	9
	12.58
	0.976342

	10
	11.53
	0.983469

	11
	10.45
	0.980694

	12
	9.39
	0.982279

	13
	10.72
	0.975946

	14
	11.51
	0.977725

	15
	12.88
	0.977923

	16
	12.49
	0.95668

	17
	11.59
	0.980694

	18
	12.95
	0.973774

	19
	12.56
	0.972985

	20
	13.22
	0.975354



The variation of the Purelin, Tansig and Logsig activation functions used 12 numbers of hidden neurons. As shown in Table 4.3.2.6, the Logsig activation function gave the best prediction with an R2 value of 0.98231. Figure 4.3.2.9.1 illustrated the regression plot for training, validation and testing. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal (Nanthamathee et al., 2022). Figure 4.3.2.9.1 shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-12-1) for CPX uptake onto BSP1 is depicted in Figure 4.3.2.9.2.
[bookmark: _Toc123057445]Table 4.3.2.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.98231

	Purelin
	0.90307

	Tansig
	0.585822



[image: ]
[bookmark: _Hlk113614518][bookmark: _Toc119501938][bookmark: _Toc119509378][bookmark: _Toc123054523][bookmark: _Toc127867038][bookmark: _Toc127867656]Figure 4.3.2.9.1: Comparison of the target and predicted removal efficiency in relation to CPX uptake onto BSP1.

[image: ]
[bookmark: _Toc119501939][bookmark: _Toc119509379][bookmark: _Toc123054524][bookmark: _Toc127867039][bookmark: _Toc127867657]Figure 4.3.2.9.2:  A three-layered ANN architecture for CPX adsorption onto BSP1

[bookmark: _Hlk114504343][bookmark: _Hlk118805279]Figure 4.3.2.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN model conditions. The ANN model provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CQP adsorption onto BSP1. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model (Kavitha & Sarala Thambavani, 2020; Rasuli et al., 2021).

[bookmark: _Toc119501940][bookmark: _Toc119509380]
[bookmark: _Toc123054525][bookmark: _Toc127867040][bookmark: _Toc127867658]Figure 4.3.2.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC

[bookmark: _Toc118051625][bookmark: _Toc123053672][bookmark: _Toc127869205]Adsorption studies of CPX uptake onto DRP1
[bookmark: _Toc118051626][bookmark: _Toc127869206]Effect of pH on CPX adsorption onto DRP1
[bookmark: _Hlk114437586][bookmark: _Hlk114497061][bookmark: _Hlk114496883][bookmark: _Hlk118979532]The pH of a solution is a significant parameter that governs an adsorption process. Figure 4.3.3.1 depicted the effect of pH of CPX adsorption onto DRP1 The maximum DRP1 removal efficiency of 99.73 % was obtained at pH 5. High removal efficiencies were obtained between pH 2 and 9 (98.22 – 99.73%). The removal efficiency continues on a downward trend beyond pH 9 (99.73 – 85.45%). pH is responsible for the development of different ionic species in solution. The pKa values of CPX are 5.90 and 8.90 as reported by (Ghadiri et al., 2020). CPX can exist as cationic due to the protonation of the amine group below 6, anionic beyond pH 8.7 due to ionization of the carboxylic groups and neutral between pH 6 and 8 (Adekola et al., 2015). These attributes could be responsible for high removal efficiency obtained between pH 2-9. At pH above 9, there is an increase in negatively charged ions contributed by both CPX and DRP1, resulting in electrostatic repulsion. This could be responsible for the drop in removal efficiency (Fakhri, 2017).

[bookmark: _Toc123054526][bookmark: _Toc127867041][bookmark: _Toc127867659][bookmark: _Toc119501941][bookmark: _Toc119509381][bookmark: _Hlk112944894]Figure 4.3.3.1: Effect of pH on the removal efficiency of CPX onto DRP1 
Operational conditions: BSP1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), CPX concentration (30 mg/L)

[bookmark: _Toc118051627][bookmark: _Toc127869207]Effect of concentration and contact time on CPX adsorption onto DRP1
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.3.3.2. The adsorption of CPX onto DRP1 was found to be very rapid in the first 60 minutes. As the contact time proceeds, an initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at 6, 15, 20, 30 and 45 mg/L are 5.25, 11.77, 13.92, 28.21 and 41.51 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054527][bookmark: _Toc127867042][bookmark: _Toc127867660][bookmark: _Toc119501942][bookmark: _Toc119509382]Figure 4.3.3.2: Effect of contact time and initial concentration on the removal efficiency of CPX onto DRP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (5)
[bookmark: _Toc118051628][bookmark: _Toc127869208]Effect of dosage on CPX adsorption onto DRP1
The effect of adsorbent dosage on CPX uptake onto DRP1 is illustrated in Figure 4.3.3.3. Initially, as adsorbent dosage increased (0.05 – 0.15 g/100mL), the removal percentage of CPX insignificantly increased from 97.61 to 98.70%.  This is because, an increase in adsorbent dosage, increases the number of available and active sites for CPX adsorption. However, a further increase in DRP1 dosage (0.01 – 0.25 g/100mL), causes a decrease in the percentage removal of CPX (97.61 – 96.27%), under the same conditions. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles (Rasuli et al., 2021). 

[bookmark: _Toc123054528][bookmark: _Toc127867043][bookmark: _Toc127867661][bookmark: _Toc119501943][bookmark: _Toc119509383][bookmark: _Hlk112944950]Figure 4.3.3.3: Effect of dosage on the removal efficiency of CPX onto DRP1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (5)
[bookmark: _Toc118051629][bookmark: _Toc127869209]Isothermal studies of CPX removal onto DRP1
Figures 4.3.3.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms. These models were selected to evaluate the nature of interaction in DRP1-CPX adsorption system. The Langmuir plot is shown in Figure 4.3.3.4a. The RL values were obtained to be between 0.0062 and 0.0469 across all the investigated concentrations (6 - 45 mg/L). This suggested that the DRP1-CPX system was favourable (Dada, et al., 2021). The maximum monolayer adsorption was obtained to be 109.89 mg/g. The Freundlich isothermal plot for the DRP1-CPX system is shown in Figure 4.3.3.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9888) was found to be greater than that of Langmuir’s (0.9300). This implies that a multilayer adsorption occurred in the DRP1-CPX system. The plots of Hasley and Hill isotherm were depicted in Figures 4.3.3.4f and g. The R2 values for Hasley (0.9888) and Hill (0.9618) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the DRP1-CPX system. The Redlich-Peterson isotherm is Figure 4.3.3.4 e with the values of B and R2 are 0.2188 and 0.874 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Inyinbor, et al., 2019a). The Dubinin-Radushkevich plot is depicted in Figure 4.3.3.4 c. The D-R adsorption energy (E) for the DRP1-CPX system was obtained to be 223.61 kJ/mol which was greater than 8 kJ/mol, the uptake of CPX is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.3.3.4d) was obtained to be (0.9903), which suggested that adsorbate-adsorbate contact may have participated in the DRP1-CPX adsorption system. The value of constant (bT) obtained from the Temkin plot was 152.39 J/mol, which suggested a chemical process. The various evaluated isotherm parameters are presented in Table 4.3.3.1.
[bookmark: _Toc119501947][bookmark: _Toc119509387][bookmark: _Hlk112945840][image: ]
[bookmark: _Toc123054529][bookmark: _Toc127867044][bookmark: _Toc127867662][bookmark: _Hlk112946132]Figure 4.3.3.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot CPX adsorption onto DRP1
[bookmark: _Toc123057446]Table 4.3.3.1: Parameters of adsorption isotherm models for the uptake of CPX onto DRP1
	ISOTHERMS
	CONSTANTS
	DRP1

	FREUNDLICH
	KF (mg/g)
	29.0100

	
	1/n
	0.7812

	
	n
	1.2801

	
	R2
	0.9888

	
	qmax (mg/g)
	109.8900

	
	RL
	0.0062-0.0469

	
	R2
	0.9300

	TEMKIN
	B
	16.8600

	
	AT (L/g)
	6.5287

	
	bT (J/mol)
	152.3900

	
	R2
	0.9903

	D-R
	qDR  (mg/g)
	43.8600

	
	β x 10-5(mmol2J-2)
	1.0000

	
	E (kJ/mol)
	223.6100

	
	R2
	0.9901

	HASLEY
	KH
	0.0100

	
	nH
	1.2801

	
	1/nH
	0.7812

	
	R2
	0.9888

	R-P
	aR (L/mg)
	29.0100

	
	B
	0.2188

	
	R2
	0.8742

	HILL
	nH
	1.2246

	
	KD
	1.4581

	
	qH (mg/g)
	109.8900

	
	R2
	0.9618


[bookmark: _Toc118051630][bookmark: _Toc127869210]Kinetic studies on adsorption of CPX onto DRP1
The Pseudo first order (PFO) kinetic plot is shown in Figure 4.3.3.5a, while the estimated parameters are listed in Table 4.3.3.2. Regardless of the high correlation coefficients (0.9595, 0.9239, 0.9457, 0.9666, and 0.9633 for 6, 15, 20, 30 and 45 mg/L respectively) obtained for PFO (4.3.3.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model is not a good fit for the experimental data. On the contrary, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.3.3.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.3.3.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.3.3.5 e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.3.3.5f shows the Avrami plot, with the R2 values ranging from 0.9371 – 0.9893. The KAV parameter is dependent on temperature, initially decreased, then further increases with increasing concentration (30 – 45 mg/L). This is because, as the initial concentration increases, the longer the time required to attain equilibrium. The Intraparticle diffusion (ID) plot for the uptake of CPX onto DRP1 is depicted in Figure 4.3.3.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to fall in the range between 1.3900 and 4.1436 as the concentration increased from 6 to 45 mg/g. This suggested an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer (Santhi & Manonmani, 2011). The plot of the ID kinetic model did not pass through the origin and the R2 values range between 0.8792 – 0.9621, except for the lowest concentration. This suggested that intraparticle diffusion is not the only rate-determining step (Dehbi et al., 2020). The Liquid film diffusion plot is shown in Figure 4.3.3.5g. The values of kFD remained constant as the concentration increased. The R2 values of Liquid film diffusion plot is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).

[bookmark: _Toc119501951][bookmark: _Toc119509391][image: ]
[bookmark: _Toc123054530][bookmark: _Toc127867045][bookmark: _Toc127867663]Figure 4.3.3.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of CPX adsorption onto DRP1
[bookmark: _Toc119501952][bookmark: _Toc119509392][bookmark: _Toc123054531][bookmark: _Toc123057447][bookmark: _Hlk112946944]Table 4.3.3.2: Comparison of the investigated kinetic model parameters for the uptake of CPX onto DRP1
	KINETIC MODELS
	PARAMETERS
	DRP1
	 
	 
	 

	
	
	6 mg/L
	15 mg/L
	20 mg/L
	30 mg/L
	45 mg/L

	
	qe Exp (mg/g)
	5.2500
	11.7700
	13.9200
	28.2100
	41.5100

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.1113
	2.5533
	4.5589
	13.2400
	19.7900

	
	  (min-1)
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9595
	0.9239
	0.9457
	0.9666
	0.9633

	
	S.D (%)
	35.2500
	35.0200
	30.0700
	23.7200
	23.3900

	
	χ2
	15.4100
	33.3200
	19.2200
	16.9100
	23.8200

	
	ARE
	62.0700
	60.2100
	34.2200
	18.8300
	18.2800

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	5.2600
	11.7900
	14.0100
	28.7300
	42.1900

	
	  (g mg-1 min-1)
	0.0300
	0.0200
	0.0100
	0.0030
	0.0020

	
	R2
	0.9986
	0.9999
	0.9998
	0.9999
	0.9999

	
	S.D (%)
	0.0576
	0.0317
	0.1504
	0.4582
	0.4076

	
	χ2
	2.8 x 10-5
	1.9 x 10-5
	0.0005
	0.0096
	0.0112

	
	ARE
	0.0385
	0.0211
	0.1009
	0.3111
	0.2762

	AVRAMI
	nAV
	0.2659
	0.3552
	0.393
	0.5799
	0.5514

	
	 (min-1)
	0.4000
	0.3000
	0.1000
	0.0400
	0.0500

	
	R2
	0.9371
	0.9442
	0.9384
	0.9796
	0.9893

	ELOVICH
	αEI (mg/g.min)
	36.2400
	298.6200
	287.1100
	203.5400
	3505.8900

	
	βEI (g/mg)
	3.8881
	0.9345
	0.6967
	0.2494
	0.1722

	
	R2
	0.9430
	0.9099
	0.9038
	0.9365
	0.9431

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.6794
	1.3489
	1.9338
	3.3788
	5.6266

	
	CI (mg/g)
	1.3900
	4.1436
	2.9589
	2.1178
	1.2260

	
	R2
	0.6986
	0.8792
	0.9173
	0.9352
	0.9984

	LIQUID FILM DIFFUSION
	KFD
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9595
	0.9231
	0.9621
	0.9532
	0.9216

	FRACTIONAL POWER
	V (min-1)
	0.1000
	0.1000
	0.1000
	0.2000
	0.3000

	
	k (mg/g/min)
	1.7608
	2.5697
	2.7423
	2.4714
	2.6469

	 
	R2
	0.9369
	0.9037
	0.9288
	0.9356
	0.9188


[bookmark: _Toc118051631][bookmark: _Toc127869211]Effect of temperature and thermodynamic studies of CPX removal onto DRP1
The effect of temperature on the removal of CPX onto RHP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.3.3.6.1. As the temperature increased, the percentage removal decreased (96.21 – 94.79%), therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between RHP1’s active sites and CQP were weakened. The desorption rate also increases at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054532][bookmark: _Toc127867046][bookmark: _Toc127867664][bookmark: _Hlk112947493][bookmark: _Toc119501953][bookmark: _Toc119509393][bookmark: _Hlk112947731]Figure 4.3.3.6.1: Effect of temperature on the uptake of CPX onto DRP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (5), initial concentration (45 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.3.3.6.2) is presented in Table 4.3.3.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value however decreases. This suggested that CPX adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that CPX-DRP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system. 

[bookmark: _Toc119501954][bookmark: _Toc119509394][bookmark: _Toc123054533][bookmark: _Toc127867047][bookmark: _Toc127867665]Figure 4.3.3.6.2: Van’t Hoff plot of CPX uptake onto DRP1
[bookmark: _Hlk112947760]
[bookmark: _Toc123057448]Table 4.3.3.3: Thermodynamic parameters for the uptake of CPX onto DRP1
	Temp. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	-3.71
	-8.30
	-9.21

	308
	
	-8.11
	

	318
	
	-8.11
	

	328
	
	-7.91
	


[bookmark: _Toc118051632][bookmark: _Toc127869212]Desorption studies of CPX- DRP1 system
The desorption efficiency of the CPX-BSP1 system is depicted in Figure 4.3.3.7. The desorption efficiencies were obtained in the order 24.25% 3.33%  2.41%  1.51% for NaOH, HCl, NaCl and H2O respectively. This suggested that CPX penetrated deep into DRP1 pores while some formed strong bond with DRP1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of CPX from DRP1’s surface difficult (Inyinbor et al., 2015). However, the value obtained for the degree of reversibility for NaOH was 1.1973 (Appendix 7), which indicated a slight degree of reversibility. Strong acids and bases have previous been reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017).

[bookmark: _Toc119501955][bookmark: _Toc119509395][bookmark: _Toc123054534][bookmark: _Toc127867048][bookmark: _Toc127867666][bookmark: _Hlk112949597]Figure 4.3.3.7: Desorption efficiency of CPX-DRP1 system

[bookmark: _Toc118051633][bookmark: _Toc127869213]Comparison of pre-and post-adsorption characterization of CPX-DRP1 system
Figure 4.3.3.8 a and b compared the morphologies of DRP1 before and after the uptake of CPX. The pores on DRP1 were observed to have been covered up by a cluster of tiny particles. Table 4.3.3.4 also presented the comparison of FTIR absorption bands on DRP1 before and after adsorption of CPX (Appendix 5). The observed shifts in absorption bands after CPX uptake, suggests that these functional groups participated in CPX adsorption (Fauzia et al., 2015).
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[bookmark: _Toc119501956][bookmark: _Toc119509396][bookmark: _Toc123054535][bookmark: _Toc127867049][bookmark: _Toc127867667]Figure 4.3.3.8: Surface morphology of DRP1 (a) before adsorption and (b) after adsorption of CPX
[bookmark: _Toc119501957][bookmark: _Toc119509397][bookmark: _Toc123057449][bookmark: _Hlk112949859]Table 4.3.3.4: Comparison of the FTIR spectra of DRP1 before and after adsorption of CPX
	 DRP1-CPX
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3396.03
	3424.96
	-28.93

	C-H stretching
	2883.06
	2889.33
	-6.27

	C=O stretching
	1616.06
	1617.51
	-1.45

	C-O stretching
	1227.47
	1240.49
	-13.02

	C-OH stretching
	1080.91
	1083.32
	-2.41


[bookmark: _Toc118051634][bookmark: _Toc127869214]ANN results for adsorption of CPX onto DRP1
[bookmark: _Toc118051635]Determination of the optimal number of hidden neurons
[bookmark: _Hlk112949973]The performance of each of the hidden neurons is presented in Table 4.3.3.5. As shown, with reference to the minimum MSE (5.85), 10 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 10 hidden neurons suitably predicted the adsorption efficiency of CPX uptake onto DRP1.











[bookmark: _Toc119501958][bookmark: _Toc119509398][bookmark: _Toc123057450]Table 4.3.3.5: Statistical metrics for selection of hidden neurons for prediction of DRP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	23.73
	0.938767

	2
	28.59
	0.874412

	3
	24.65
	0.921792

	4
	19.71
	0.935282

	5
	11.11
	0.95668

	6
	10.85
	0.948871

	7
	8.58
	0.96452

	8
	10.11
	0.95942

	9
	9.76
	0.97121

	10
	5.85
	0.993012

	11
	9.55
	0.957854

	12
	6.81
	0.963146

	13
	7.51
	0.972985

	14
	9.57
	0.954138

	15
	9.01
	0.971604

	16
	9.83
	0.973577

	17
	10.46
	0.959224

	18
	9.29
	0.966486

	19
	6.92
	0.938767

	20
	6.07
	0.984262



The variation of the Purelin, Tansig and Logsig activation functions used10 numbers of hidden neurons. As shown in Table 4.3.3.6, the Tansig activation function gave the best prediction with an R2 value of 0.994907. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal (Sharma et al., 2020). Figure 4.3.9.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-10-1) for CPX uptake onto DRP1 is depicted in Figure 4.3.3.9.2.


[bookmark: _Toc119501959][bookmark: _Toc119509399][bookmark: _Toc123054536][bookmark: _Toc123057451][bookmark: _Hlk112950154]Table 4.3.3.6: Comparison of different activation function for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	INVALID

	Purelin
	0.867879

	Tansig
	0.994907




[image: ]
[bookmark: _Toc119501960][bookmark: _Toc119509400][bookmark: _Toc123054537][bookmark: _Toc127867050][bookmark: _Toc127867668]Figure 4.3.3.9.1: Comparison of the target and predicted removal efficiency in relation to CPX uptake onto DRP1
[image: ]
[bookmark: _Toc119501961][bookmark: _Toc119509401][bookmark: _Toc123054538][bookmark: _Toc127867051][bookmark: _Toc127867669]Figure 4.3.3.9.2: A three-layered ANN architecture for CPX adsorption onto DRP1
[bookmark: _Hlk113182952]
Figure 4.3.3.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CQP adsorption onto BSP1. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model. Similar observations have been reported (Pauletto et al., 2021; Rasuli et al., 2021).



[bookmark: _Toc119501962][bookmark: _Toc119509402][bookmark: _Toc123054539][bookmark: _Toc127867052][bookmark: _Toc127867670]Figure 4.3.3.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC

[bookmark: _Toc118051636][bookmark: _Toc123053673][bookmark: _Toc127869215]Adsorption studies of CPX onto EGB1
[bookmark: _Toc118051637][bookmark: _Toc127869216]Effect of pH on CPX adsorption onto EGB1
Figure 4.3.4.1 depicted the effect of pH of CPX adsorption onto EGB1. The maximum EGB1 removal efficiency of 98.39 % was obtained at pH 7. High removal efficiencies were obtained between pH 2 and 9 (98.39 – 98.96%). The removal efficiency continues on a downward trend beyond pH 9 (98.96 – 90.15%). pH is responsible for the development of different ionic species in solution. CPX can exist as cationic due to the protonation of the amine group below 6, anionic beyond pH 8.7 due to ionization of the carboxylic groups and neutral between pH 6 and 8 (Adekola et al., 2015). These attributes could be responsible for high removal efficiency obtained between pH 2-9. At pH above 9, there is an increase in negatively charged ions contributed by both CPX and EGB1, resulting in electrostatic repulsion. This could be responsible for the reduction in the removal efficiency (Ndoun et al., 2021).

[bookmark: _Toc123054540][bookmark: _Toc127867053][bookmark: _Toc127867671][bookmark: _Toc119501963][bookmark: _Toc119509403]Figure 4.3.4.1: Effect of pH on the removal efficiency of CPX onto EGB1 
Operational conditions: EGB1 dosage (1 g/L), Contact time (200 min), Temperature (26 oC), agitation speed (130 rpm), CPX concentration (30 mg/L)
[bookmark: _Toc118051638][bookmark: _Toc127869217]Effect of concentration and contact time on CPX adsorption onto EGB1 
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.3.4.2. The adsorption of CPX onto EGB1 was found to be very rapid in the first 60 minutes. As the contact time proceeds, an initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at 6, 15, 20, 30 and 45 mg/L are 5.34, 11.98, 14.02, 28.51 and 42.01 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri, 2018).

[bookmark: _Toc123054541][bookmark: _Toc127867054][bookmark: _Toc127867672][bookmark: _Toc119501964][bookmark: _Toc119509404]Figure 4.3.4.2: Effect of contact time and initial concentration on the removal efficiency of CPX onto EGB1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (7)

[bookmark: _Toc118051639][bookmark: _Toc127869218]Effect of dosage on CPX adsorption onto EGB1
[bookmark: _Hlk114569147][bookmark: _Hlk114569304]The effect of adsorbent dosage on CPX uptake onto EGB1 is illustrated in Figure 4.3.4.3. Initially, as adsorbent dosage increased (0.05 – 0.10 g/100mL), the removal percentage of CPX slightly increased from 97.85 to 98.49%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for CPX uptake. When EGB1 dosage was further increased from 0.10 to 0.25 g/100 mL, the removal efficiency gradually decreased from 98.49 – 95.12%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles (Ahmadi et al., 2019).

[bookmark: _Toc123054542][bookmark: _Toc127867055][bookmark: _Toc127867673][bookmark: _Toc119501965][bookmark: _Toc119509405]Figure 4.3.4.3: Effect of dosage on the removal efficiency of CPX onto EGB1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (7) and initial concentration (25 mg/L)
[bookmark: _Toc118051640][bookmark: _Toc127869219]Isothermal studies of CPX removal onto EGB1
[bookmark: _Hlk114570231]The Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms were selected to evaluate the nature of interaction in EGB1-CPX adsorption system, depicted by Figures 4.3.4.4(a-g). The Langmuir plot is shown in Figure 4.3.4.4a. The RL values were obtained to be between 0.0221 and 0.1521 across all the investigated concentrations (6 - 45 mg/L). This suggested that the adsorption of CPX onto EGB1 was favourable (Bernal et al., 2017). The maximum monolayer adsorption was obtained to be 76.34 mg/g. The Freundlich isothermal plot for the EGB1-CPX system is shown in Figure 4.3.4.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9919) was found to be greater than that of Langmuir’s (0.8676). This implies that a multilayer adsorption occurred in the EGB1-CPX system. The plots of Hasley and Hill isotherm were depicted in Figures 4.3.4.4 f and g. The R2 values for Hasley (0.9650) and Hill (0.9618) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the EGB1-CPX system. The Redlich-Peterson isotherm is Figure 4.3.4.4 e with the values of B and R2 are 0.3593 and 0.9131 respectively. The value of constant B was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Paredes-Laverde et al., 2018). The Dubinin-Radushkevich plot is depicted in Figure 4.3.4.4 c. The D-R adsorption energy (E) for the EGB1-CPX system was obtained to be 250.00 kJ/mol which was greater than 8 kJ/mol, the uptake of CPX is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.3.4.4d) was obtained to be (0.9824), which suggested that adsorbate-adsorbate contact may have participated in the EGB1-CPX adsorption system. The value of constant (bT) obtained from the Temkin plot was 180.03 J/mol, which suggested a chemical process. The various evaluated isotherm parameters are presented in Table 4.3.4.1.
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[bookmark: _Toc119501969][bookmark: _Toc119509409][bookmark: _Toc123054543][bookmark: _Toc127867056][bookmark: _Toc127867674]Figure 4.3.4.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot CPX adsorption onto EGB1


[bookmark: _Toc119501970][bookmark: _Toc119509410][bookmark: _Toc123057452]Table 4.3.4.1: Parameters of adsorption isotherm models for the uptake of CPX onto EGB1
	ISOTHERMS
	CONSTANTS
	EGB1-CPX

	FREUNDLICH
	KF (mg/g)
	40.6700

	
	1/n
	0.8650

	
	n
	1.1561

	
	R2
	0.9919

	LANGMUIR
	KL (L/mg)
	1.0234

	
	qmax (mg/g)
	76.3400

	
	RL
	0.0221-0.1521

	
	R2
	0.8676

	TEMKIN
	B
	14.2700

	
	AT (L/g)
	14.6200

	
	bT (J/mol)
	180.0300

	
	R2
	0.9824

	D-R
	qDR  (mg/g)
	42.0100

	
	β x 10-6(mmol2J-2)
	8.0000

	
	E (kJ/mol)
	250.0000

	
	R2
	0.9394

	HASLEY
	KH
	0.0100

	
	nH
	1.1561

	
	1/nH
	0.8650

	
	R2
	0.9919

	R-P
	aR (L/mg)
	37.7900

	
	B
	0.3593

	
	R2
	0.9131

	HILL
	nH
	1.0558

	
	KD
	0.9746

	
	qH (mg/g)
	76.3400

	 
	R2
	0.9650



[bookmark: _Toc118051641][bookmark: _Toc127869220]Kinetic studies on adsorption of CPX onto EGB1
[bookmark: _Hlk114571106][bookmark: _Hlk114561300]The Pseudo first order (PFO) kinetic plot is shown in Figure 4.3.4.5a, while the estimated parameters are listed in Table 4.3.4.2. High correlation coefficients (0.9718, 0.9659, 0.9561, 0.9353, and 0.9609 for 6, 15, 20, 30 and 45 mg/L respectively) were obtained for PFO (4.3.4.5a), however, there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model is not a good fit for the experimental data. On the contrary, the estimated errors for the Pseudo second order (PSO) were very low (0.008 to 0.53 % for S.D %, 4.7 x 10-7 to 0.02 for χ2 and 0.005 to 0.39 for ARE). The R2 values were obtained close to unity (0.9980 – 0.9999) (Figure 4.3.4.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.3.4.5 d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. The Fractional power plot is depicted in Figure 4.3.4.5 e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.3.4.5 f shows the Avrami plot, with the R2 values ranging from 0.9371 – 0.9893. The kAV parameter is dependent on temperature, initially decreased, then further increases with increasing concentration (20 – 45 mg/L). This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016).The Liquid film diffusion plot is shown in Figure 4.3.4.5 g. The Intraparticle diffusion (ID) plot for the uptake of CPX onto EGB1 is depicted in Figure 4.3.4.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to fall in the range between 0.5349 and 3.7358 as the concentration increased from 6 to 45 mg/g. This suggested an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer (Santhi & Manonmani, 2011). The R2 values of Liquid film diffusion in close range to that of ID model which suggests that pore diffusion and external diffusion participated in the adsorption process.
[bookmark: _Toc119501974][bookmark: _Toc119509414][image: ]
[bookmark: _Toc123054544][bookmark: _Toc127867057][bookmark: _Toc127867675]Figure 4.3.4.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of CPX adsorption onto EGB1
[bookmark: _Toc123057453]Table 4.3.4.2: Comparison of the investigated kinetic model parameters for the uptake of CPX onto EGB1
	KINETIC MODELS
	PARAMETERS
	EGB1-CPX
	 
	 

	
	
	6 mg/L
	15 mg/L
	20 mg/L
	30 mg/L
	45 mg/L

	
	qe Exp (mg/g)
	5.3400
	11.9800
	14.0100
	28.5100
	42.0100

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.2100
	2.5500
	3.3800
	11.2500
	17.7900

	
	  10-2 (min-1)
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9718
	0.9659
	0.9561
	0.9353
	0.9609

	
	S.D (%)
	34.6100
	35.1800
	33.9300
	27.0600
	25.7700

	
	χ2
	14.1500
	34.7500
	33.4400
	26.4400
	32.9300

	
	ARE
	57.0300
	61.4600
	52.4100
	25.5400
	22.6700

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	5.3400
	11.9900
	14.0600
	29.0600
	42.9100

	
	  (g mg-1 min-1)
	0.0200
	0.0200
	0.0100
	0.0030
	0.0020

	
	R2
	0.9984
	0.9996
	0.9997
	1.0000
	0.9999

	
	S.D (%)
	0.0075
	0.0196
	0.0861
	0.4835
	0.5302

	
	χ2
	4.7  10-7
	7.3  10-6
	0.0002
	0.0109
	0.0193

	
	ARE
	0.0049
	0.0131
	0.0576
	0.3287
	0.3611

	AVRAMI
	nAV
	0.2808
	0.4061
	0.4039
	0.5863
	0.5705

	
	 (min-1)
	0.4000
	0.2000
	0.1000
	0.0400
	0.0500

	
	R2
	0.9595
	0.9673
	0.9345
	0.9816
	0.9953

	ELOVICH
	αEI (mg/g.min)
	32.8600
	284.5100
	282.3100
	175.8600
	2561.37

	
	βEI (g/mg)
	3.4818
	0.9132
	0.6934
	0.2441
	0.1681

	
	R2
	0.9655
	0.921
	0.9067
	0.9382
	0.9496

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.8234
	1.5154
	1.9338
	3.3788
	5.6266

	
	CI  (mg/g)
	0.5349
	3.7358
	2.9589
	2.1178
	1.226

	
	R2
	0.9344
	0.9052
	0.9173
	0.9352
	0.9984

	LIQUID FILM DIFFUSION
	
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9246
	0.9465
	0.9281
	0.9331
	0.9545

	FRACTIONAL POWER
	V (min-1)
	0.0600
	0.0700
	0.0800
	0.200
	0.300

	
	k (mg/g/min)
	1.7506
	2.4677
	2.5378
	2.5213
	2.6531

	 
	R2
	0.9451
	0.8304
	0.7890
	0.9028
	0.8930


[bookmark: _Toc118051642][bookmark: _Toc127869221]Effect of temperature and thermodynamic studies of CPX removal onto EGB1
The effect of temperature on the removal of CPX onto RHP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.3.3.6.1. As the temperature increased from 26 -35 oC, the removal efficiency slightly increased from 97.57 – 97.87%. This could be due to fact that, the mobility of the ions in solution increased as the temperature is raised. Thus, increasing the interaction between EGB1 and CPX molecules (Allaoui et al., 2019). However, the percentage removal decreases from 97.57 – 94.79%, as the temperature was further raised from 35 – 55 oC, therefore adsorption at lower temperature is favoured. This behaviour could be due to the fact that, at higher temperatures, the bonds between RHP1’s active sites and CQP were weakened. (Wong et al., 2018).

[bookmark: _Toc123054545][bookmark: _Toc127867058][bookmark: _Toc127867676][bookmark: _Toc119501975][bookmark: _Toc119509415]Figure 4.3.4.6.1: Effect of temperature on the uptake of CPX onto EGB1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (7), initial concentration (45 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.3.4.6.2) is presented in Table 4.3.4.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value however decreases. This suggested that CPX adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that CPX-EGB1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system (Duman et al., 2015). 

[bookmark: _Toc119501976][bookmark: _Toc119509416][bookmark: _Toc123054546][bookmark: _Toc127867059][bookmark: _Toc127867677]Figure 4.3.4.6.2: Van’t Hoff plot of CPX uptake onto EGB1

[bookmark: _Toc123057454]Table 4.3.4.3: Thermodynamic parameters for the uptake of CPX onto EGB1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-8.97
	

	308
	-45.46
	-9.81
	-23.04

	318
	
	-8.53
	

	328
	
	-7.91
	



[bookmark: _Toc118051643][bookmark: _Toc127869222]Desorption studies of CPX-EGB1 system
[bookmark: _Hlk114573030]The desorption efficiency of the CPX-EGB1 system is depicted in Figure 4.3.4.7. The desorption efficiencies were obtained in the order 11.01% 1.62%  1.37%  0.54% for NaOH, HCl, NaCl and H2O respectively. This suggested that CPX penetrated deep into EGB1 pores while some formed strong bond with EGB1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of CPX from EGB1’s surface difficult (Inyinbor et al., 2015). The value obtained for the extent of reversibility of the adsorption process for all the eluents ranged between 0.8782 and 0.9861 (Appendix 7), which indicated a slight degree of reversibility (Dada,  et al., 2021).

[bookmark: _Toc119501977][bookmark: _Toc119509417][bookmark: _Toc123054547][bookmark: _Toc127867060][bookmark: _Toc127867678]Figure 4.3.4.7: Desorption efficiency of CPX-EGB1 system.
[bookmark: _Toc118051644][bookmark: _Toc127869223]Comparison of pre-and post-adsorption characterization of CPX-EGB1 system
Figure 4.3.4.8 a and b compared the morphologies of EGB1 before and after the uptake of CPX. The pores on EGB1 were observed to have been covered up, leaving a rough surface after the uptake of CPX. Table 4.3.3.4 also presented the comparison of FTIR absorption bands on EGB1 before and after adsorption of CPX. Various absorption bands were observed to have shifted in peak intensities after CPX adsorption (Appendix 6). The observed shifts in absorption bands after CPX uptake, suggests that these functional groups participated in CPX adsorption (Reza et al., 2020).
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[bookmark: _Toc119501978][bookmark: _Toc119509418][bookmark: _Toc123054548][bookmark: _Toc127867061][bookmark: _Toc127867679]Figure 4.3.4.8: Surface morphology of EGB1 (a) before adsorption and (b) after adsorption of CPX
[bookmark: _Toc123057455]Table 4.3.4.4: Comparison of the FTIR spectra of EGB1 before and after adsorption of CPX
	 EGB1-CPX
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3390.73
	3401.13
	-10.37

	C-H stretching
	2886.43
	2887.40
	-0.97

	C=O stretching
	1605.45
	1608.82
	-3.37

	C-O stretching
	1202.40
	1214.93
	-12.53

	C-OH stretching
	1082.34
	1086.21
	-3.87


[bookmark: _Toc118051645][bookmark: _Toc127869224]ANN results for adsorption of CPX onto EGB1
[bookmark: _Toc118051646]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.3.4.5. As shown, with reference to the minimum MSE (7.42), 13 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 13 hidden neurons suitably predicted the adsorption efficiency of CPX uptake onto EGB1.











[bookmark: _Toc123057456]Table 4.3.4.5: Statistical metrics for selection of hidden neurons for prediction of EGB1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	26.94
	0.93836

	2
	22.94
	0.903792

	3
	13.09
	0.882284

	4
	15.17
	0.90461

	5
	11.96
	0.946379

	6
	8.86
	0.968787

	7
	13.67
	0.962204

	8
	10.53
	0.960083

	9
	11.94
	0.941249

	10
	8.49
	0.95045

	11
	8.52
	0.973176

	12
	9.81
	0.948832

	13
	7.42
	0.961125

	14
	11.06
	0.956758

	15
	10.95
	0.964894

	16
	7.83
	0.946457

	17
	9.64
	0.965837

	18
	10.73
	0.962147

	19
	11.74
	0.95162

	20
	10.12
	0.973676



[bookmark: _Hlk118979200]The variation of the Purelin, Tansig and Logsig activation functions used 13 numbers of hidden neurons. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. This was achieved by the activation the significant neurons, thereby providing a better fit for EGB1-CPX experimental data sets (Hao et al., 2020).As shown in Table 4.3.4.6, the Logsig activation function gave the best prediction with an R2 value of 0.983568. Figure 4.3.4.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-13-1) for CPX uptake onto EGB1 is depicted in Figure 4.3.4.9.2.

[bookmark: _Toc123057457]Table 4.3.4.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.983568

	Purelin
	0.811837

	Tansig
	0.677444



[image: ]
[bookmark: _Toc119501979][bookmark: _Toc119509419][bookmark: _Toc123054549][bookmark: _Toc127867062][bookmark: _Toc127867680]Figure 4.3.4.9.1: Comparison of the target and predicted removal efficiency in relation to CPX uptake onto EGB1
[image: ]
[bookmark: _Toc119501980][bookmark: _Toc119509420][bookmark: _Toc123054550][bookmark: _Toc127867063][bookmark: _Toc127867681]Figure 4.3.4.9.2:  A three-layered ANN architecture for CPX adsorption onto EGB1

Figure 4.3.4.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CPX adsorption onto EGB1. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model (Afolabi et al., 2020b; Almuntashiri et al., 2022).


[bookmark: _Toc119501981][bookmark: _Toc119509421][bookmark: _Toc123054551][bookmark: _Toc127867064][bookmark: _Toc127867682]Figure 4.3.4.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC

[bookmark: _Toc118051647][bookmark: _Toc123053674][bookmark: _Toc127869225]Adsorption studies of CPX onto HSP1
[bookmark: _Toc118051648][bookmark: _Toc127869226]Effect of pH on CPX adsorption onto HSP1
[bookmark: _Hlk114574298]Figure 4.3.5.1 depicted the effect of pH of CPX adsorption onto HSP1. The maximum HSP1 removal efficiency of 99.72 % was obtained at pH 5. High removal efficiencies were generally obtained between pH 2 and 9 (98.57 – 99.72%). The removal efficiency continues on a downward trend beyond pH 9 (98.57 – 74.92%). CPX can exist as cationic due to the protonation of the amine group below 6, anionic beyond pH 8.7 due to ionization of the carboxylic groups and neutral between pH 6 and 8 (Adekola et al., 2015). These attributes could be responsible for high removal efficiency obtained between pH 2-9. At pH above 9, there is a possibility of an excess of negatively charged ions, resulting in electrostatic repulsion. This could be responsible for the drop in removal efficiency (Bello et al., 2021b).

[bookmark: _Toc123054552][bookmark: _Toc127867065][bookmark: _Toc127867683][bookmark: _Toc119501982][bookmark: _Toc119509422]Figure 4.3.5.1: Effect of pH on the removal efficiency of CPX onto HSP1 
Operational conditions: HSP1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), CPX concentration (30 mg/L)
[bookmark: _Toc118051649][bookmark: _Toc127869227]Effect of concentration and contact time on CPX adsorption onto HSP1
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.3.5.2. The adsorption of CPX onto HSP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, an initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at 6, 15, 20, 30 and 45 mg/L are 5.42, 12.06, 14.12, 28.81 and 42.40 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Agboola et al., 2021).

[bookmark: _Toc123054553][bookmark: _Toc127867066][bookmark: _Toc127867684][bookmark: _Toc119501983][bookmark: _Toc119509423]Figure 4.3.5.2: Effect of contact time and initial concentration on the removal efficiency of CPX onto HSP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (5)
[bookmark: _Toc118051650][bookmark: _Toc127869228]Effect of dosage on CPX adsorption onto HSP1
The effect of adsorbent dosage on CPX uptake onto HSP1 is illustrated in Figure 4.3.5.3. Initially, as adsorbent dosage increased (0.05 – 0.10 g/100mL), the removal percentage of CPX rapidly increased from 87.85 to 98.44%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for CPX uptake. When HSP1 dosage was further increased from 0.10 to 0.25 g/100 mL, the removal efficiency gradually decreased from 98.44 – 96.24%. This observation can be due to the fact that, increasing adsorbent dosage can result to agglomeration, which reduces the specific surface area. Hence, reducing the adsorption capacity (Sreedhar & Reddy, 2019).

[bookmark: _Toc123054554][bookmark: _Toc127867067][bookmark: _Toc127867685][bookmark: _Toc119501984][bookmark: _Toc119509424]Figure 4.3.5.3: Effect of dosage on the removal efficiency of CPX onto HSP1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (5)
[bookmark: _Toc118051651][bookmark: _Toc127869229]Isothermal studies of CPX removal onto HSP1
The Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms were selected to evaluate the nature of interaction in HSP1-CPX adsorption system, depicted by Figures 4.3.5.4(a-g). The Langmuir plot is shown in Figure 4.3.5.4 a. The RL values were obtained to be between 0.0051 and 0.0389 across all the investigated concentrations (6 - 45 mg/L). This suggested that the HSP1-CPX system was favourable (da Silva Alves et al., 2021). The maximum monolayer adsorption was obtained to be 53.76 mg/g. The Freundlich isothermal plot for the HSP1-CPX system is shown in Figure 4.3.5.4 b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9908) was found to be greater than that of Langmuir’s (0.9867). This implies that a combination of monolayer and multilayer adsorption occurred in the HSP1-CPX system, although dominated by the latter. The plots of Hasley and Hill isotherm were depicted in Figures 4.3.5.4 f and g. The R2 values for Hasley (0.9905) and Hill (0.8240) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the HSP1-CPX system. The R2 for the Redlich-Peterson isotherm as shown in Figure 4.3.5.4e, is very low. This suggested that R-P model is not a best fit for the experimental data. The Dubinin-Radushkevich plot is depicted in Figure 4.3.5.4 c. The D-R adsorption energy (E) for the HSP1-CPX system was obtained to be 408.25 kJ/mol which was greater than 8 kJ/mol, the uptake of CPX is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.3.5.4d) was obtained to be (0.9858), which suggested that adsorbate-adsorbate contact may have participated in the HSP1-CPX adsorption system. The value of constant (bT) obtained from the Temkin plot was 247.81 J/mol, which suggested a chemical process. The various evaluated isotherm parameters are presented in Table 4.3.5.1.








[bookmark: _Toc119501988][bookmark: _Toc119509428][image: ]
[bookmark: _Toc123054555][bookmark: _Toc127867068][bookmark: _Toc127867686]Figure 4.3.5.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot CPX onto HSP1

[bookmark: _Toc123057458]Table 4.3.5.1: Parameters of adsorption isotherm models for the uptake of CPX onto HSP1
	ISOTHERMS
	CONSTANTS
	HSP1-CPX

	FREUNDLICH
	KF (mg/g)
	53.4900

	
	1/n
	0.5756

	
	n
	1.7373

	
	R2
	0.9908

	LANGMUIR
	KL (L/mg)
	4.5366

	
	qmax (mg/g)
	53.7600

	
	RL
	0.0051-0.0389

	
	R2
	0.9865

	TEMKIN
	B
	10.3700

	
	AT (L/g)
	63.4100

	
	bT (J/mol)
	247.8100

	
	R2
	0.9745

	D-R
	qDR  (mg/g)
	41.5300

	
	β x 10-6(mmol2J-2)
	3.0000

	
	E (kJ/mol)
	408.2500

	
	R2
	0.9858

	HASLEY
	KH
	0.0010

	
	nH
	1.7373

	
	1/nH
	0.5756

	
	R2
	0.9908

	R-P
	aR (L/mg)
	53.5100

	
	B
	0.4244

	
	R2
	0.9832

	HILL
	nH
	0.7026

	
	KD
	0.7912

	
	qH (mg/g)
	53.7600

	 
	R2
	0.8240



.
[bookmark: _Toc118051652][bookmark: _Toc127869230]Kinetic studies on adsorption of CPX onto HSP1
The Pseudo first order (PFO) kinetic plot is shown in Figure 4.3.5.5a, while the estimated parameters are listed in Table 4.3.5.2. Regardless of the high correlation coefficients (0.9526, 0.9372, 0.9332, 0.9634, and 0.9622 for 6, 15, 20, 30 and 45 mg/L respectively) obtained for PFO (4.3.5.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (X2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. On the contrary, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.3.5.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.3.5.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The R2 values of the Fractional power (Figure 4.3.5.5 e) model is relatively low, which shows the unfitness of the model. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.3.5.5f shows the Avrami plot, with the R2 values ranging from 0.9638 – 0.9930. The kAV parameter is dependent on temperature, initially decreased, then further increases with increasing concentration (6 – 30 mg/L). This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of CPX onto HSP1 is depicted in Figure 4.3.5.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to fall in the range between 0.4933 and 6.8990 as the concentration increased from 6 to 45 mg/g. This suggested an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer (Santhi & Manonmani, 2011). The Liquid film diffusion plot is shown in Figure 4.3.5.5g. The values of kFD increased slightly with concentration. The R2 values of Liquid film diffusion is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).
[bookmark: _Toc119501992][bookmark: _Toc119509432][image: ]
[bookmark: _Toc123054556][bookmark: _Toc127867069][bookmark: _Toc127867687]Figure 4.3.5.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g)Liquid film kinetics plot of CPX adsorption onto HSP1
[bookmark: _Toc123057459]Table 4.3.5.2: Comparison of the investigated kinetic model parameters for the uptake of CPX onto HSP1
	KINETIC MODELS
	PARAMETERS
	HSP1-CPX
	 
	 

	
	
	6 mg/L
	15 mg/L
	20 mg/L
	30 mg/L
	45 mg/L

	
	qe Exp (mg/g)
	5.4274
	12.0600
	14.2800
	28.8100
	42.4100

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.6841
	2.3551
	3.4048
	12.2500
	11.8900

	
	 (min-1)
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9526
	0.9372
	0.9332
	0.9634
	0.9622

	
	S.D (%)
	30.8400
	35.9800
	34.0500
	25.6900
	32.1700

	
	χ2
	8.3208
	40.0100
	34.7400
	22.3300
	78.2800

	
	ARE
	37.0400
	68.6900
	53.2400
	22.4900
	42.7600

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	5.4347
	12.1900
	14.2800
	28.9800
	42.5500

	
	 (g mg-1 min-1)
	0.0300
	0.0200
	0.0100
	0.0020
	0.0040

	
	R2
	0.9994
	0.9996
	0.9998
	0.9999
	1.0000

	
	S.D (%)
	0.0339
	0.2721
	0.0061
	0.1548
	0.0891

	
	χ2
	1  10-5
	0.0014
	8  10-07
	0.0011
	0.0005

	
	ARE
	0.0226
	0.1833
	0.0041
	0.1038
	0.0595

	AVRAMI
	nAV
	0.4925
	0.3858
	0.3734
	0.6910
	0.4957

	
	 (min-1)
	0.1000
	0.2000
	0.2000
	0.1000
	0.1000

	
	R2
	0.9467
	0.9638
	0.9676
	0.9710
	0.9930

	ELOVICH
	αEI (mg/g.min)
	4.6006
	155.69
	19.6300
	31.6100
	85.5978

	
	βEI (g/mg)
	1.4742
	0.6525
	0.3916
	0.2213
	0.1812

	
	R2
	0.9165
	0.9064
	0.9151
	0.9408
	0.9340

	INTRAPARTICLE DIFFUSION
	Kdiff (mg/g min -1/2)
	0.7572
	1.7706
	2.3155
	3.5933
	5.5885

	
	CI 
	0.4933
	2.9321
	0.9035
	0.6829
	6.8990

	
	R2
	0.9387
	0.9429
	0.9139
	0.9319
	0.9895

	LIQUID FILM DIFFUSION
	
	0.0100
	0.0100
	0.0100
	0.0100
	0.0200

	
	R2
	0.9634
	0.9614
	0.9505
	0.9489
	0.9448

	FRACTIONAL POWER
	V (min-1)
	0.3000
	0.2000
	0.4000
	0.4000
	0.2000

	
	k (mg/g/min)
	1.1105
	2.1029
	1.5407
	1.8161
	3.2746

	 
	R2
	0.7997
	0.7629
	0.7915
	0.8117
	0.8183


[bookmark: _Toc118051653][bookmark: _Toc127869231]Effect of temperature and thermodynamic studies of CPX removal onto HSP1
[bookmark: _Hlk114577537][bookmark: _Hlk114571633][bookmark: _Hlk114578202]The effect of temperature on the removal of CPX onto RHP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.3.5.6.1. As the temperature increased, the percentage removal decreased from 98.28 to 95.55%, therefore adsorption is favoured at lower temperature. This could be due to the fact that, at higher temperatures, the bonds between RHP1’s active sites and CQP were weakened  (Wong et al., 2018).

[bookmark: _Toc123054557][bookmark: _Toc127867070][bookmark: _Toc127867688][bookmark: _Toc119501993][bookmark: _Toc119509433]Figure 4.3.5.6.1: Effect of temperature on the uptake of CPX onto HSP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (5), initial concentration (45 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.3.5.6.2) is presented in Table 4.3.5.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value however decreases. This suggested that CPX adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that CPX-HSP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system (Abdel-Ghani et al., 2017). 

[bookmark: _Toc119501994][bookmark: _Toc119509434][bookmark: _Toc123054558][bookmark: _Toc127867071][bookmark: _Toc127867689]Figure 4.3.5.6.2: Van’t Hoff plot of CPX uptake onto HSP1

[bookmark: _Toc123057460]Table 4.3.5.3: Thermodynamic parameters for the uptake of CPX onto HSP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-10.06
	

	308
	-49.34
	-9.03
	-24.65

	318
	
	-9.33
	

	328
	
	-8.36
	



[bookmark: _Toc118051654][bookmark: _Toc127869232]Desorption studies of CPX-HSP1 system
The desorption efficiency was recorded in this order; NaOH NaClH2O (21.01%3.85%1.78%1.32%). The desorption efficiency (Figure 4.3.5.7) was observed to be generally low which suggests that CPX penetrates the pore of HSP1. As reported, several contact points can establish a large net adsorption between and adsorbents. This can make CQ release very difficult (Fernandez et al., 2010; Inyinbor et al., 2015). Hence chemisorption governs the adsorption mechanism. However, the value obtained for the degree of reversibility for NaOH was 1.1079 (Appendix 7), which indicated a slight degree of reversibility. Strong acids and bases have previous been reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017).

[bookmark: _Toc119501995][bookmark: _Toc119509435][bookmark: _Toc123054559][bookmark: _Toc127867072][bookmark: _Toc127867690]Figure 4.3.5.7: Desorption efficiency of CPX-HSP1 system.

[bookmark: _Toc118051655][bookmark: _Toc127869233]Comparison of pre-and post-adsorption characterization of CPX-HSP1 system
Figure 4.3.5.8 a and b compared the morphologies of HSP1 before and after the uptake of CPX. The pores on HSP1 were observed to have been covered up by what appears like layers woven sheets, after the uptake of CPX. Table 4.3.5.4 also presented the comparison of FTIR absorption bands on HSP1 before and after adsorption of CPX. The observed shifts in absorption bands after CPX uptake, suggests that these functional groups participated in CPX adsorption (Ahmad et al., 2021).
[bookmark: _Toc119501996][bookmark: _Toc119509436][image: ]  [image: ]
[bookmark: _Toc123054560][bookmark: _Toc127867073][bookmark: _Toc127867691]Figure 4.3.5.8: Surface morphology of HSP1 (a) before adsorption and (b) after adsorption of CPX

[bookmark: _Toc123057461]Table 4.3.5.4: Comparison of the FTIR spectra of HSP1 before and after adsorption of CPX
	 HSP1-CPX
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3413.39
	3422.55
	-9.16

	C=O stretching
	1616.06
	1617.06
	-1.00

	C-O stretching
	1226.99
	1231.81
	-4.82


[bookmark: _Toc118051656][bookmark: _Toc127869234]ANN results for adsorption of CPX onto HSP1
[bookmark: _Toc118051657]Determination of the optimal number of hidden neurons
[bookmark: _Hlk114579512]The performance of each of the hidden neurons is presented in Table 4.3.5.5. As shown, with reference to the minimum MSE (6.04), 14 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 14 hidden neurons suitably predicted the adsorption efficiency of CPX uptake onto HSP1.
[bookmark: _Toc123057462]Table 4.3.5.5: Statistical metrics for selection of hidden neurons for prediction of HSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	28.47
	0.953357

	2
	24.48
	0.950235

	3
	27.08
	0.93219

	4
	24.43
	0.907637

	5
	18.67
	0.944201

	6
	17.33
	0.943618

	7
	15.71
	0.954138

	8
	13.17
	0.979704

	9
	12.08
	0.977132

	10
	9.57
	0.972985

	11
	6.07
	0.982676

	12
	7.36
	0.965503

	13
	7.41
	0.978714

	14
	6.04
	0.990423

	15
	9.24
	0.96865

	16
	11.28
	0.98109

	17
	11.15
	0.981883

	18
	11.17
	0.974761

	19
	13.15
	0.973182

	20
	15.03
	0.975946



[bookmark: _Hlk118989226]The variation of the Purelin, Tansig and Logsig activation functions used 14 numbers of hidden neurons. As shown in Table 4.3.5.6, the Logsig activation function gave the best prediction with an R2 value of 0.995445. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. This was achieved by activating the significant neurons, thereby providing a better fit for BSP1-CQP experimental data sets (Hao et al., 2020). Figure 4.3.5.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-14-1) for CPX uptake onto HSP1 is depicted in Figure 4.3.5.9.2.
[bookmark: _Toc123057463]Table 4.3.5.6: Comparison of different activation functions for the prediction of adsorption efficiency.
	TRANSFER FUNCTION
	R2

	Logsig
	0.995445

	Purelin
	0.866687

	Tansig
	invalid
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[bookmark: _Toc119501997][bookmark: _Toc119509437][bookmark: _Toc123054561][bookmark: _Toc127867074][bookmark: _Toc127867692]Figure 4.3.5.9.1: Comparison of the target and predicted removal efficiency in relation to CPX uptake onto HSP1
[image: ]
[bookmark: _Toc119501998][bookmark: _Toc119509438][bookmark: _Toc123054562][bookmark: _Toc127867075][bookmark: _Toc127867693]Figure 4.3.5.9.2:  A three-layered ANN architecture for CPX adsorption onto HSP1

[bookmark: _Hlk118989352]Figure 4.3.5.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CPX adsorption onto HSP1. Similar observations have been reported (Khan et al., 2016; Pauletto et al., 2021) A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.

[bookmark: _Toc119501999][bookmark: _Toc119509439]
[bookmark: _Toc123054563][bookmark: _Toc127867076][bookmark: _Toc127867694]Figure 4.3.5.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC

[bookmark: _Toc118051658][bookmark: _Toc123053675][bookmark: _Toc127869235]Adsorption studies of CPX onto RHP1
[bookmark: _Toc118051659][bookmark: _Toc127869236]Effect of pH on CPX adsorption onto RHP1
[bookmark: _Hlk118989506]The highest removal efficiency of 98.62% was obtained at pH 4, as shown in Figure 4.3.6.1. High removal efficiencies were generally obtained between pH 2 and 9 (97.20 – 98.82%). The removal efficiency continues to decrease beyond pH 9 (98.82 – 74.12%). CPX can exist as cationic due to the protonation of the amine group below 6, anionic beyond pH 8.7 due to ionization of the carboxylic groups and neutral between pH 6 and 8 (Adekola et al., 2015; Ghadiri et al., 2020) . These attributes could be responsible for high removal efficiency obtained between pH 2-9. At pH above 9, there is an increase in negatively charged ions contributed by both CPX and RHP1, resulting in electrostatic repulsion. This could be responsible for the drop in removal efficiency (Mosoarca et al., 2020).

[bookmark: _Toc123054564][bookmark: _Toc127867077][bookmark: _Toc127867695][bookmark: _Toc119502000][bookmark: _Toc119509440]Figure 4.3.6.1: Effect of pH on the removal efficiency of CPX onto RHP1 
Operational conditions: RHP1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), CPX concentration (30 mg/L)
[bookmark: _Toc118051660][bookmark: _Toc127869237]Effect of concentration and contact time on CPX adsorption onto RHP1
The adsorption of CPX onto RHP1 was found to be very rapid in the first 60 minutes as shown Figure. As the contact time proceeds, an initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at 6, 15, 20, 30 and 45 mg/L are 5.39, 1189, 14.03, 28.30 and 41.56 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Niu et al., 2018).

[bookmark: _Toc123054565][bookmark: _Toc127867078][bookmark: _Toc127867696][bookmark: _Toc119502001][bookmark: _Toc119509441]Figure 4.3.6.2: Effect of contact time and initial concentration on the removal efficiency of CPX onto RHP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (4)

[bookmark: _Toc118051661][bookmark: _Toc127869238]Effect of dosage on CPX adsorption onto RHP1
[bookmark: _Hlk114582385]The effect of adsorbent dosage on CPX uptake onto RHP1 is illustrated in Figure 4.3.6.3. Initially, as adsorbent dosage increased (0.05 – 0.10 g/100mL), the removal percentage of CPX slightly increased from 97.40 to 98.70%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for CPX uptake. When RHP1 dosage was further increased from 0.10 to 0.25 g/100 mL, the removal efficiency slightly decreased from 98.70 – 98.43%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles (Wong et al., 2018).

[bookmark: _Toc123054566][bookmark: _Toc127867079][bookmark: _Toc127867697][bookmark: _Toc119502002][bookmark: _Toc119509442]Figure 4.3.6.3: Effect of dosage on the removal efficiency of CPX onto RHP1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (4)
[bookmark: _Toc118051662][bookmark: _Toc127869239]Isothermal studies of CPX removal onto RHP1
[bookmark: _Hlk114576595]The Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms were selected to evaluate the nature of interaction in RHP1-CPX adsorption system, depicted by Figures 4.3.6.4(a-g). The Langmuir plot is shown in Figure 4.3.6.4a. The RL values were obtained to be between 0.0251 and 0.1695 across all the investigated concentrations (6 - 45 mg/L). This suggested that the RHP1-CPX system was favourable (Reddy et al., 2017). The maximum monolayer adsorption was obtained to be 63.93 mg/g. The Freundlich isothermal plot for the RHP1-CPX system is shown in Figure 4.3.6.4 b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9985) was found to be greater than that of Langmuir’s (0.9797). This implies that a multilayer adsorption occurred in the RHP1-CPX system. The plots of Hasley and Hill isotherm were depicted in Figures 4.3.6.4f and g. The R2 values for Hasley (0.9986) and Hill (0.9884) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the RHP1-CPX system. The Redlich-Peterson isotherm is Figure 4.3.6.4e with the values of B and R2 are 0.3596 and 0.9956 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Saruchi & Kumar, 2019). The Dubinin-Radushkevich plot is depicted in Figure 4.3.6.4c. The D-R adsorption energy (E) for the RHP1-CPX system was obtained to be 223.61 kJ/mol which was greater than 8 kJ/mol, the uptake of CPX is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.3.6.4d) was obtained to be (0.9861), which suggested that adsorbate-adsorbate contact may have participated in the RHP1-CPX adsorption system. The value of constant (bT) obtained from the Temkin plot was 173.21 J/mol, which suggested a chemical process. The various evaluated isotherm parameters are presented in Table 4.3.6.1.






[bookmark: _Toc119502006][bookmark: _Toc119509446]
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[bookmark: _Toc123054567][bookmark: _Toc127867080][bookmark: _Toc127867698]Figure 4.3.6.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot CPX adsorption onto RHP1


[bookmark: _Toc123057464]Table 4.3.6.1: Parameters of adsorption isotherm models for the uptake of CPX onto RHP1
	ISOTHERMS
	CONSTANTS
	RHP1-CPX

	FREUNDLICH
	KF (mg/g)
	31.9100

	
	1/n
	0.6313

	
	n
	1.5841

	
	R2
	0.9985

	LANGMUIR
	KL (L/mg)
	0.8994

	
	qmax (mg/g)
	63.9300

	
	RL
	0.0251-0.1695

	
	R2
	0.9797

	TEMKIN
	B
	14.8300

	
	AT (L/g)
	9.5031

	
	bT (J/mol)
	173.2100

	
	R2
	0.9861

	D-R
	qDR  (mg/g)
	42.2800

	
	β x 10-5(mmol2J-2)
	1.0000

	
	E (kJ/mol)
	223.6100

	
	R2
	0.9743

	HASLEY
	KH
	0.0100

	
	nH
	1.5615

	
	1/nH
	0.6404

	
	R2
	0.9986

	R-P
	aR (L/mg)
	31.1600

	
	B
	0.3596

	
	R2
	0.9956

	HILL
	nH
	1.0179

	
	KD
	0.5469

	
	qH (mg/g)
	69.9300

	 
	R2
	0.9884




[bookmark: _Toc118051663][bookmark: _Toc127869240]Kinetic studies on adsorption of CPX onto RHP1
The Pseudo first order (PFO) kinetic plot is shown in Figure 4.3.6.5a, while the estimated parameters are listed in Table 4.3.6.2. Regardless of the high correlation coefficients (0.9556, 0.9167, 0.9229, 0.9291, and 0.9801 for 6, 15, 20, 30 and 45 mg/L respectively) obtained for PFO (4.3.6.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. On the contrary, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.3.6.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.3.6.5d. The values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.3.6.5 e. The values of K increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). The Intraparticle diffusion (ID) plot for the uptake of CPX onto RHP1 is depicted in Figure 4.3.6.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to fall in the range between 2.4114 and 6.9017 as the concentration increased from 6 to 45 mg/g. This suggested an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer (Santhi & Manonmani, 2011). The Liquid film diffusion plot is shown in Figure 4.3.6.5g. The values of kFD remained constant with increasing concentration. However, The R2 values of Liquid film diffusion is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).
[bookmark: _Toc119502010][bookmark: _Toc119509450][image: ]
[bookmark: _Toc123054568][bookmark: _Toc127867081][bookmark: _Toc127867699]Figure 4.3.6.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of CPX adsorption onto RHP1
[bookmark: _Toc123057465]Table 4.3.6.2: Comparison of the investigated kinetic model parameters for the uptake of CPX onto RHP1
	KINETIC MODELS
	PARAMETERS
	RHP1-CPX
	 
	 

	
	
	6 mg/L
	15 mg/L
	20 mg/L
	30 mg/L
	45 mg/L

	
	qe Exp (mg/g)
	5.3800
	11.8800
	14.0200
	28.3100
	41.5600

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.5172
	2.8571
	3.4304
	5.6774
	20.5900

	
	  (min-1)
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9556
	0.9167
	0.9229
	0.9291
	0.9801

	
	S.D (%)
	32.1200
	33.9700
	33.7800
	35.7500
	22.5500

	
	χ2
	9.8600
	28.5300
	32.7400
	90.1700
	21.3400

	
	ARE
	42.5100
	52.6700
	51.4900
	66.4200
	16.9600

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	5.4100
	11.8900
	14.0400
	28.4900
	41.8400

	
	 (g mg-1 min-1)
	0.0200
	0.0200
	0.0100
	0.0100
	0.0010

	
	R2
	0.9976
	0.9989
	0.9994
	1.0000
	0.9982

	
	S.D (%)
	0.0864
	0.0096
	0.0268
	0.1632
	0.1652

	
	χ2
	6.5  10-2
	1.7  10-6
	1.6  10-5
	0.0012
	0.0018

	
	ARE
	0.0578
	0.0064
	0.0179
	0.1095
	0.1108

	AVRAMI
	nAV
	0.2894
	0.3035
	0.3736
	0.4217
	0.5296

	
	 (min-1)
	0.4000
	0.4000
	0.1000
	0.2000
	0.1000

	
	R2
	0.8765
	0.9106
	0.9475
	0.9785
	0.8464

	ELOVICH
	αEI (mg/g.min)
	29.5200
	5133.28
	408.62
	78433
	709.10

	
	βEI (g/mg)
	3.2819
	1.9291
	0.7142
	0.2833
	0.1646

	
	R2
	0.9584
	0.9278
	0.9105
	0.9101
	0.9678

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.9976
	0.9989
	0.9994
	1.0000
	0.9982

	
	CI (mg/g)
	3.2648
	6.9017
	3.7127
	6.9135
	2.4114

	
	R2
	0.9197
	0.8299
	0.9034
	0.9435
	0.9970

	LIQUID FILM DIFFUSION
	
	0.1000
	0.1000
	0.1000
	0.1000
	0.1000

	
	R2
	0.9597
	0.9568
	0.9589
	0.9545
	0.9717

	FRACTIONAL POWER
	V (min-1)
	0.1000
	0.1000
	0.2000
	0.2000
	0.3000

	
	k (mg/g/min)
	1.7156
	2.4578
	2.1673
	2.9332
	2.6135

	 
	R2
	0.9608
	0.8506
	0.7773
	0.8098
	0.9252



[bookmark: _Toc118051664][bookmark: _Toc127869241]Effect of temperature and thermodynamic studies of CPX removal onto RHP1
The effect of temperature on the removal of CPX onto RHP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.3.6.6.1. As the temperature increased, the percentage removal decreased (96.33 – 94.69%), therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between RHP1’s active sites and CQP become weakened. (Wong et al., 2018).

[bookmark: _Toc123054569][bookmark: _Toc127867082][bookmark: _Toc127867700][bookmark: _Toc119502011][bookmark: _Toc119509451]Figure 4.3.6.6.1: Effect of temperature on the uptake of CPX onto RHP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (4), initial concentration (45 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.3.6.6.2) is presented in Table 4.3.6.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value however decreased. This suggested that CPX adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that CPX-RHP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system (Khalili et al., 2021). 

[bookmark: _Toc119502012][bookmark: _Toc119509452][bookmark: _Toc123054570][bookmark: _Toc127867083][bookmark: _Toc127867701]Figure 4.3.6.6.2: Van’t Hoff plot of CPX uptake onto RHP1

[bookmark: _Toc123057466]Table 4.3.6.3: Thermodynamic parameters for the uptake of CPX onto RHP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-8.12
	

	308
	-8.26
	-8.06
	-10.61

	318
	
	-8.04
	

	328
	
	-7.86
	



[bookmark: _Toc118051665][bookmark: _Toc127869242]Desorption studies of CPX-RHP1 system
[bookmark: _Hlk114585330]The desorption efficiency was recorded in this order; NaOH NaClH2O (39.45%5.77%3.81%3.26%). The desorption efficiency (Figure 4.3.6.7) was observed to be generally low which suggests that CPX penetrates the pore of RHP1. As reported, several contact points can establish a large net adsorption between and adsorbents. This can make CQ release very difficult (Fernandez et al., 2010; Inyinbor et al., 2015). Hence chemisorption governs the adsorption mechanism. However, the value obtained for the degree of reversibility for NaOH was 1.3540 (Appendix 7), which indicated that the adsorption process is practically reversible (Adekola et al., 2016). Strong acids and bases have previous been reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017).

[bookmark: _Toc119502013][bookmark: _Toc119509453][bookmark: _Toc123054571][bookmark: _Toc127867084][bookmark: _Toc127867702]Figure 4.3.6.7: Desorption efficiency of CPX-RHP1 system

[bookmark: _Toc118051666][bookmark: _Toc127869243]Comparison of pre-and post-adsorption characterization of CPX-RHP1 system
Figure 4.3.6.8 a and b compared the morphologies of RHP1 before and after the uptake of CPX. The pores on RHP1 were observed to have been filled up with minimal number of pores, after the uptake of CPX. Table 4.3.6.4 also presented the comparison of FTIR absorption bands on RHP1 before and after adsorption of CPX. After the adsorption of CPX, slight shifts were observed in the peak intensities of the functional groups present on RHP1 surface. The observed shifts in absorption bands after CPX uptake, suggests that these functional groups participated in CPX adsorption (Cretescu et al., 2017).
[bookmark: _Toc119502014][bookmark: _Toc119509454][image: ]  [image: ]
[bookmark: _Toc123054572][bookmark: _Toc127867085][bookmark: _Toc127867703]Figure 4.3.6.8: Surface morphology of RHP1 (a) before adsorption and (b) after adsorption
[bookmark: _Toc123057467]Table 4.3.6.4: Comparison of the FTIR spectra of RHP1 before and after adsorption of CPX
	 RHP1-CPX
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3420.62
	3414.83
	5.79

	C=O stretching
	1576.04
	1607.86
	-31.82

	C-O stretching
	1194.69
	1204.81
	-10.12

	C-OH stretching
	1059.21
	1081.87
	-22.66


[bookmark: _Toc118051667][bookmark: _Toc127869244]ANN results for adsorption of CPX onto RHP1
[bookmark: _Toc118051668]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.3.6.5. As shown, with reference to the minimum MSE (10.25), 7 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 7 hidden neurons suitably predicted the adsorption efficiency of CPX uptake onto RHP1.





[bookmark: _Toc123057468]Table 4.3.6.5: Statistical metrics for selection of hidden neurons for prediction of RHP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	25.32
	0.806763

	2
	18.19
	0.901003

	3
	18.05
	0.897796

	4
	14.28
	0.87364

	5
	16.82
	0.862757

	6
	14.38
	0.919499

	7
	10.25
	0.962412

	8
	11.01
	0.96926

	9
	12.48
	0.957658

	10
	10.51
	0.973715

	11
	13.02
	0.879261

	12
	12.85
	0.95457

	13
	11.44
	0.954334

	14
	13.15
	0.958042

	15
	12.86
	0.958774

	16
	15.59
	0.905048

	17
	13.81
	0.897497

	18
	16.54
	0.95801

	19
	16.52
	0.851246

	20
	14.31
	0.923502



The variation of the Purelin, Tansig and Logsig activation functions used 7 numbers of hidden neurons. As shown in Table 4.3.6.6, the Logsig activation function gave the best prediction with an R2 value of 0.922003. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. This was achieved by activating the significant neurons, thereby providing a better fit for BSP1-CQP experimental data sets (Hao et al., 2020). Figure 4.3.6.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-7-1) for CPX uptake onto RHP1 is depicted in Figure 4.3.6.9.2.
[bookmark: _Toc123057469]Table 4.3.6.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.922003

	Purelin
	0.770761

	Tansig
	0.871758



[image: ]
[bookmark: _Toc119502015][bookmark: _Toc119509455][bookmark: _Toc123054573][bookmark: _Toc127867086][bookmark: _Toc127867704]Figure 4.3.6.9.1: Comparison of the target and predicted removal efficiency in relation to CPX uptake onto RHP1
[image: ]
[bookmark: _Toc119502016][bookmark: _Toc119509456][bookmark: _Toc123054574][bookmark: _Toc127867087][bookmark: _Toc127867705]Figure 4.3.6.9.2:  A three-layered ANN architecture for CPX adsorption onto RHP1

[bookmark: _Hlk118990453]Figure 4.3.6.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CQP adsorption onto BSP1.  (Karimi et al., 2019; Pauletto et al., 2021). A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.


[bookmark: _Toc119502017][bookmark: _Toc119509457][bookmark: _Toc123054575][bookmark: _Toc127867088][bookmark: _Toc127867706]Figure 4.3.6.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for CPX uptake unto RHP1









[bookmark: _Toc118051669][bookmark: _Toc123053676][bookmark: _Toc127869245]Comparison of efficiencies of BSP1, DRP1, EGB1, HSP1 and RHP1 on CPX adsorption
The various parameters obtained in the process of CPX adsorption onto BSP1, DRP1, EGB1, HSP1 and RHP1, were listed in Table 4.3.6.7. The optimum pH was obtained at pH 4 for RHP1, pH 5 for DRP1 and HSP1. While the pH of 7 was recorded for EGB1 and BSP1. CPX can exist as cationic due to the protonation of the amine group below 6, anionic beyond pH 8.7 due to ionization of the carboxylic groups and neutral between pH 6 and 8 (Adekola et al., 2015). These attributes explained why high removal efficiencies were reported across all the pH, with all the adsorbents, except in highly basic media. The maximum quantity adsorbed at the initial concentration of 45 mg/L, for all the adsorbents were high and close in values, which shows the effectiveness of all the prepared adsorbents. Comparing the R2 values, the isothermal studies for all the adsorption systems fitted the Freundlich model best indicating a multilayer adsorption process. The energy of adsorption for all the systems was greater the 8 kJ/mol, which suggested chemisorption processes. All the adsorption systems were feasible, spontaneous, and exothermic with a decreased randomness. Except for BSP1, which is endothermic and has an increased randomness. The desorption studies for all the adsorption systems confirmed chemisorption processes, indicating a strong bond between the adsorbents’ surface and adsorbate, which led a low desorption efficiencies. The Artificial Neural Network predicted the adsorption efficiencies, with R2 values of 0.9859, 0.9823, 0.9942, 0.9918 and 0.9918 for RHP1, RHP1, RHP1, RHP1 and RHP1 respectively. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency. DRP1 has the lowest MSE (5.85) with a commendable R2 value of 0.9931.




















[bookmark: _Toc123057470]

Table 4.3.6.7: Comparison of BSP1, DRP1, EGB1, HSP1 and RHP1 based on the various investigations carried out during CPX adsorption
	Investigations
	 
	 
	 
	 

	 
	BSP1
	DRP1
	EGB1
	HSP1 
	RHP1

	Operational parameters
	
	
	

	Optimum pH
	7
	5
	7
	5
	4

	Adsorbed quantity at equilibrium
	41.41
	41.51
	42.01
	42.41
	41.56

	Optimum temperature (oC)
	55
	26
	35
	26
	26

	Isothermal studies (R2)
	
	
	

	Langmuir
	0.8637
	0.93
	0.8676
	0.9865
	0.9797

	Freundlich
	0.9965
	0.9888
	0.9919
	0.9908
	0.9985

	Dubinin-Raduchkevich
	0.983
	0.9901
	0.9394
	0.9858
	0.9743

	Temkin
	0.9361
	0.9903
	0.9824
	0.9745
	0.9861

	Redlich-Peterson
	0.9559
	0.9888
	0.9131
	0.9832
	0.9956

	Hasley
	0.9965
	0.9888
	0.9919
	0.9908
	0.9986

	Hill
	0.9938
	0.9618
	0.965
	0.824
	0.9884

	Kinetic studies (R2)
	
	
	

	Pseudo-first order
	0.9857
	0.9633
	0.9609
	0.9622
	0.9801

	Pseudo second order
	0.9996
	0.9999
	0.9999
	1
	0.9982

	Intraparticle diffusion
	0.997
	0.9984
	0.9984
	0.9895
	0.997

	Elovich
	0.9849
	0.9431
	0.9496
	0.934
	0.9678

	Avrami
	0.9922
	0.9893
	0.9953
	0.993
	0.8464

	Fractional power
	0.9122
	0.9188
	0.893
	0.8183
	0.9252

	Liquid film diffusion
	0.9857
	0.9216
	0.9545
	0.9448
	0.9717

	Thermodynamics studies 
	
	
	

	∆So (J/K/mol)
	101.92
	-3.71
	-45.46
	-49.34
	-8.26

	∆Go (KJ/mol)
	-8.38
	-8.03
	-8.97
	-10.06
	-8.12

	∆Ho (KJ/mol)
	22.35
	-9.21
	-23.04
	-24.65
	-10.61

	Desorption studies 
	
	
	

	Desorption efficiency (%)
	
	
	

	NaOH
	28.57
	24.25
	11.01
	21.01
	39.45

	HCl
	6.29
	3.33
	1.62
	3.85
	5.77

	Deionized water
	0.73
	1.51
	0.54
	1.32
	3.81

	NaCl
	3.16
	2.41
	1.36
	1.78
	3.26

	Artificial Neural Network model
	
	

	Number of hidden neurons
	12
	10
	13
	14
	10

	Best Transfer function
	Logsig
	Logsig
	Logsig
	Logsig
	Logsig

	MSE
	9.39
	5.85
	7.42
	6.04
	10.51

	R2
	0.9859
	0.9931
	0.9836
	0.9954
	0.922


[bookmark: _Toc118051670][bookmark: _Toc123053677][bookmark: _Toc127869246]Comparison of qmax of CPX onto the prepared adsorbents with others available in the literature
Table 4.3.6.8 compares the qmax of CPX onto various prepared adsorbents and the prepared adsorbents were found to have larger qmax values than most previously reported in literatures. 

[bookmark: _Toc123057471]Table 4.3.6.8: Comparison of qmax of CPX onto the prepared adsorbents with others available in the literatures
	Adsorbent
	qmax (mg/g)
	References

	Date palm leaflets
	104.20
	(El-Shafey et al., 2012)

	Magnetic carbon composite
	90.10
	(Mao et al., 2016)

	Chinese herbal medicine wastes
	43.67
	(Shang et al., 2016)

	Hazel nut
	73.64
	(Balarak et al., 2016)

	Carbon nanofibers
	10.36
	(X. Li et al., 2016)

	Bamboo charcoal
	36.02
	(Wang et al., 2017)

	Potato stems
	23.36
	(Li, et al., 2018)

	Water hyacinth
	2.717
	(Ngeno et al., 2019)

	Groundnut shell
	0.600
	(Dhiman & Sharma, 2019)

	Oat hull
	83.00
	(Movasaghi et al., 2019)

	Activated alumina
	71.43
	(Hu et al., 2020)

	Dialium guineensis
	120.30
	(Gulen & Demircivi, 2020)

	Functionalized banana stalk
	49.70
	(Agboola & Bello, 2020)

	Tamarind shell
	21.69
	(Magesh et al., 2022)

	BSP1
	103.09
	This study

	DRP1
	109.89
	This study

	EGB1
	76.34
	This study

	HSP1
	53.76
	This study

	RHP1
	63.93
	This study






[bookmark: _Toc118051671][bookmark: _Toc123053678][bookmark: _Toc127869247]Adsorption studies of Ibuprofen
[bookmark: _Toc118051672][bookmark: _Toc123053679][bookmark: _Toc127869248]Calibration curve for IBU
The maximum absorption peak of IBU was obtained by scanning a known concentration of its solution between 200 nm and 300 nm (Figure 4.4.1 a). The maximum wavelength was observed at 224 nm, which was subsequently used for the determination of the residual concentration after adsorption. Figure 4.4.1 b presents the calibration curve of Ibuprofen obtained from the plot of absorbance against concentration. Varying concentrations (1, 2, 3, 4 and 5 mg/L) was used to obtain the curve. The correlation coefficient was 0.9983, which displayed a good accuracy between the prepared and detected concentrations.
[bookmark: _Toc119502018][bookmark: _Toc119509458]
[bookmark: _Toc123054576][bookmark: _Toc127867089][bookmark: _Toc127867707]Figure 4.4.1: (a) The spectrum of Ibuprofen () and (b) Calibration curve for Ibuprofen

[bookmark: _Toc118051673][bookmark: _Toc123053680][bookmark: _Toc127869249]Adsorption studies of IBU onto BSP1
[bookmark: _Toc118051674][bookmark: _Toc127869250]Effect of pH on IBU adsorption onto BSP1
[bookmark: _Hlk114660423][bookmark: _Hlk118992371]The pH media of the working solution was adjusted between pH 2 and 10, because pH is very crucial in controlling the surface charge of an adsorbate. As pH of IBU increases from 2 - 3, the amount of IBU removed increases from 91.31 – 93.74%. thereafter, a gradual decrease was observed until pH 10 (41.93%). IBU has a pKa value of 5.2 and at pH below pKa, IBU existed as neutral molecules, thereby interacting with adsorbent surfaces via non-electrostatic interaction. This type of interaction involves hydrogen bonding (Dwivedi et al., 2011). Hence, at pH below 5.2, IBU was adsorbed via non-electrostatic hydrogen bonding. There is also a possibility of functional groups participation in the BSP1-IBU adsorption system. This is because IBU is anionic at pH above pKa (Oh et al., 2016), which can attract the cationic BSP1’s surface. This could account for the relatively high percentage removal at pH 6 and 7 which were obtained to be 66.68 and 64.63 respectively. A gradual reduction in removal efficiency was observed beyond pH 7, which could be attributed to the presence of excess negatively charged ions, leading to an electrostatic repulsion (Kubra et al., 2021). 

[bookmark: _Toc123054577][bookmark: _Toc127867090][bookmark: _Toc127867708][bookmark: _Toc119502019][bookmark: _Toc119509459]Figure 4.4.2.1: Effect of pH on the removal efficiency of IBU onto BSP1 
Operational conditions: BSP1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), IBU concentration (15 mg/L)
[bookmark: _Toc118051675][bookmark: _Toc127869251]Effect of concentration and contact time on IBU adsorption onto BSP1
[bookmark: _Hlk114588349]Figure 4.4.2.2 depicted the adsorbent-adsorbate interaction, as a function of initial concentration and time for IBU uptake onto BSP1. The adsorption of IBU onto BSP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, an initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at 10, 20, 30, 40 and 50 mg/L are 8.18, 16.86, 25.41, 34.70 and 44.00 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Agboola et al., 2021).

[bookmark: _Toc123054578][bookmark: _Toc127867091][bookmark: _Toc127867709][bookmark: _Toc119502020][bookmark: _Toc119509460]Figure 4.4.2.2: Effect of contact time and initial concentration on the removal efficiency of IBU onto BSP1 
Operational conditions: Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (3)
[bookmark: _Toc118051676][bookmark: _Toc127869252]Effect of dosage on IBU adsorption onto BSP1
The effect of adsorbent dosage on IBU uptake onto BSP1 is illustrated in Figure 4.4.2.3. Initially, as adsorbent dosage increased (0.02 – 0.10 g/100mL), the removal percentage of IBU rapidly increased from 28.83 to 64.78%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for IBU uptake. When BSP1 dosage was further increased from 0.10 to 0.20 g/100 mL, the removal efficiency decreased from 64.78 – 14.89%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles (Azari et al., 2020).

[bookmark: _Toc123054579][bookmark: _Toc127867092][bookmark: _Toc127867710][bookmark: _Toc119502021][bookmark: _Toc119509461]Figure 4.4.2.3: Effect of dosage on the removal efficiency of IBU onto BSP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (3) and initial concentration (20 mg/L)

[bookmark: _Toc118051677][bookmark: _Toc127869253]Isothermal studies of IBU removal onto BSP1
Figures 4.4.2.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the BSP1-IBU adsorption system. The Langmuir plot is shown in Figure 4.4.2.4a. The RL values were obtained to be between 0.1158 and 0.4118 across all the investigated concentrations (10 - 50 mg/L). This suggested that the BSP1-IBU system was favourable (Bernal et al., 2017). The maximum monolayer adsorption was obtained to be 135.14 mg/g. The Freundlich isothermal plot for the BSP1-IBU system is shown in Figure 4.4.2.4b. The value of n was obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9967) was found to be greater than that of Langmuir’s (0.7937). This implies that a multilayer adsorption occurred in the BSP1-IBU system. The plots of Hasley and Hill isotherm were depicted in Figures 4.4.2.4f and g. The R2 values for Hasley (0.9967) and Hill (0.9830) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the BSP1-IBU system. The Redlich-Peterson isotherm is Figure 4.34.2.4e with the values of B and R2 are 0.2264 and 0.9977 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Inyinbor, et al., 2019b). The Dubinin-Radushkevich plot is depicted in Figure 4.4.2.4c. The D-R adsorption energy (E) for the BSP1-IBU system was obtained to be 111.80 kJ/mol which was greater than 8 kJ/mol, the uptake of IBU is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.4.2.4d) was obtained to be (0.9919), which suggested that adsorbate-adsorbate contact may have participated in the BSP1-IBU adsorption system. The value of constant (bT) obtained from the Temkin plot was 119.52 J/mol, which suggested a chemical process. The various evaluated isotherm parameters are presented in Table 4.4.2.1.






[bookmark: _Toc119502025][bookmark: _Toc119509465][image: ]
[bookmark: _Toc123054580][bookmark: _Toc127867093][bookmark: _Toc127867711]Figure 4.4.2.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot IBU onto BSP1

[bookmark: _Toc123054581][bookmark: _Toc123057472]Table 4.4.2.1: Parameters of adsorption isotherm models for the uptake of IBU onto BSP1
	ISOTHERMS
	CONSTANTS
	BSP1-IBU

	FREUNDLICH
	KF (mg/g)
	15.0300

	
	1/n
	1.0764

	
	n
	0.9291

	
	R2
	0.9967

	LANGMUIR
	KL (L/mg)
	0.1629

	
	qmax (mg/g)
	135.1400

	
	RL
	0.1158-0.4118

	
	R2
	0.7937

	TEMKIN
	B
	21.4900

	
	AT (L/g)
	2.5669

	
	bT (J/mol)
	119.5200

	
	R2
	0.9919

	D-R
	qDR  (mg/g)
	48.8100

	
	β x 10-5(mmol2J-2)
	4.0000

	
	E (kJ/mol)
	111.8000

	
	R2
	0.9920

	HASLEY
	KH
	0.0100

	
	nH
	0.9291

	
	1/nH
	1.0764

	
	R2
	0.9967

	R-P
	aR (L/mg)
	19.1700

	
	B
	0.2264

	
	R2
	0.8988

	HILL
	nH
	0.9977

	
	KD
	2.1843

	
	qH (mg/g)
	135.1400

	 
	R2
	0.9830



[bookmark: _Toc118051678][bookmark: _Toc127869254]Kinetic studies on adsorption of IBU onto BSP1
[bookmark: _Hlk114601477]The Pseudo first order (PFO) kinetic plot is shown in Figure 4.4.2.5 a, while the estimated parameters are listed in Table 4.4.2.2. Although high correlation coefficients (0.9691, 0.9730, 0.9638, 0.9734, and 0.9748 for 10, 20, 30, 40 and 50 mg/L respectively) were obtained for PFO (4.4.2.5 a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. On the contrary, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.4.2.5 b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.4.2.5 d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.4.2.5 e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.4.2.5 f shows the Avrami plot, with the R2 values ranging from 0.9666 – 0.9887. The kAV parameter is dependent on temperature, remained constant, which indicated that efficiency is unaffected by temperature, with respect to increase in concentration. The Intraparticle diffusion (ID) plot for the uptake of IBU onto BSP1 is depicted in Figure 4.4.2.5 c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.8262 and 17.54 as the concentration increased from 10 to 50 mg/g. This suggested an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer. The plot of the ID kinetic model does not pass through the origin and the R2 values range between 0.8299 – 0.9970. The Liquid film diffusion plot is shown in Figure 4.4.2.5 g. The values of kFD remained constant with increasing concentration. The R2 values of Intraparticle Diffusion plot is greater than that of Liquid film diffusion plot which suggests that internal diffusion dominated the adsorption process (Dada et al., 2019).



[bookmark: _Toc119502028][bookmark: _Toc119509468][image: ]
[bookmark: _Toc123054582][bookmark: _Toc127867094][bookmark: _Toc127867712]Figure 4.4.2.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of IBU adsorption onto BSP1


[bookmark: _Toc123057473]Table 4.4.2.2: Comparison of the investigated kinetic model parameters for the uptake of IBU onto BSP1
	KINETIC MODELS
	PARAMETERS
	BSP1-IBU
	 
	 

	
	
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	8.7619
	16.8600
	25.4100
	34.6900
	44.0100

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	4.5891
	7.2637
	11.3200
	13.8900
	16.6400

	
	 (min-1)
	0.0200
	0.0200
	0.0200
	0.0200
	0.0100

	
	R2
	0.9691
	0.973
	0.9638
	0.9734
	0.9748

	
	S.D (%)
	21.2900
	25.4500
	24.7800
	26.8100
	27.8100

	
	χ2
	3.7900
	12.6800
	17.5100
	31.1600
	44.9600

	
	ARE
	15.1500
	22.0200
	20.7200
	24.9600
	27.3900

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	8.8400
	17.0300
	25.7100
	35.0800
	44.4400

	
	  (g mg-1 min-1)
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9992
	0.9989
	0.9987
	0.9997
	0.9997

	
	S.D (%)
	0.2476
	0.2557
	0.2875
	0.2784
	0.2475

	
	χ2
	0.0008
	0.0017
	0.0034
	0.0043
	0.0043

	
	ARE
	0.1667
	0.1722
	0.1939
	0.1876
	0.16669

	AVRAMI
	nAV
	0.6116
	0.4814
	0.4796
	0.5112
	0.4173

	
	 (min-1)
	0.1000
	0.1000
	0.1000
	0.1000
	0.1000

	
	R2
	0.9887
	0.9778
	0.9755
	0.9666
	0.9719

	ELOVICH
	αEI (mg/g.min)
	4.6352
	786.42
	10024.6
	5055564.11
	318139333

	
	βEI (g/mg)
	0.8039
	0.5261
	0.3349
	0.2774
	0.2217

	
	R2
	0.9801
	0.9575
	0.9671
	0.9391
	0.9532

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.8262
	0.6375
	2.6472
	3.752
	3.4181

	
	CI (mg/g)
	1.3706
	4.8661
	6.7333
	10.7180
	17.540

	
	R2
	0.9340
	0.9762
	0.9833
	0.9522
	0.9031

	LIQUID FILM DIFFUSION
	KFD
	0.0200
	0.0200
	0.0200
	0.0200
	0.0200

	
	R2
	0.9700
	0.9666
	0.9673
	0.9434
	0.9635

	FRACTIONAL POWER
	V (min-1)
	0.2000
	0.2000
	0.2000
	0.1000
	0.1000

	
	k (mg/g/min)
	1.5547
	2.3513
	2.7368
	3.3274
	3.6151

	 
	R2
	0.9432
	0.9103
	0.9263
	0.9012
	0.9034


[bookmark: _Toc118051679][bookmark: _Toc127869255]Effect of temperature and thermodynamic studies of IBU removal onto BSP1
The effect of temperature on the removal of IBU onto BSP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.4.2.6.1. As the temperature increase, the percentage removal decrease (93.95 – 91.83%), therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between BSP1’s active sites and CQP were weakened. The possibility of desorption rate also increases at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054583][bookmark: _Toc127867095][bookmark: _Toc127867713][bookmark: _Toc119502029][bookmark: _Toc119509469]Figure 4.4.2.6.1: Effect of temperature on the uptake of IBU onto BSP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (3), initial concentration (45 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.4.2.6.2) is presented in Table 4.4.2.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value however slightly decreased. This suggested that IBU adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that IBU-BSP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system (Batool et al., 2018). 

[bookmark: _Toc119502030][bookmark: _Toc119509470][bookmark: _Toc123054584][bookmark: _Toc127867096][bookmark: _Toc127867714]Figure 4.4.2.6.2: van’t Hoff plot of IBU uptake onto BSP1

[bookmark: _Toc123057474]Table 4.4.2.3: Thermodynamic parameters for the uptake of IBU onto BSP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-6.82
	

	308
	-6.06
	-6.58
	-8.56

	318
	
	-6.68
	

	328
	
	-6.59
	



[bookmark: _Toc118051680][bookmark: _Toc127869256]Desorption studies of IBU-BSP1 system
[bookmark: _Hlk114680461]Figure 4.4.2.7 depicted the desorption efficiency of the BSP1-IBU system. The desorption efficiencies were obtained in the order 72.17% 34.78%  31.05%  3.71% for NaOH, NaCl, H2O and HCl respectively. IBU molecules have acidic attributes because of the hydrogen present in the attached carboxylic group. This functional group can dissociate into hydrogen ions and carboxylate conjugate base. An ion exchange type of interaction could be responsible for high desorption efficiency of 72.17% for NaOH. The desorption efficiency obtained for de-ionized water and NaCl were 34.78% and 31.05% respectively, which could be due the release from the adsorbed molecules on BSP1’s surface. Also, the value obtained for the degree of reversibility for all the eluents investigated ranged between  1.0248 and 3.5262 (Appendix 7), which indicated a high degree of reversibility. Hence, the mechanism of IBU adsorption onto BSP1 is via ion exchange or electrostatic attraction (Dada, et al., 2021).

[bookmark: _Toc119502031][bookmark: _Toc119509471][bookmark: _Toc123054585][bookmark: _Toc127867097][bookmark: _Toc127867715]Figure 4.4.2.7: Desorption efficiency of IBU-BSP1 system
[bookmark: _Toc118051681][bookmark: _Toc127869257]Comparison of pre-and post-adsorption characterization of IBU-BSP1 system
Figure 4.4.2.8 a and b compared the morphologies of BSP1 before and after the uptake of IBU. The pores on BSP1 were observed to have been filled up with minimal number of pores, after the uptake of IBU. Table 4.4.2.4 also presented the comparison of FTIR absorption bands on BSP1 before and after adsorption of IBU. The observed shifts in absorption bands after IBU uptake, suggests that these functional groups participated in IBU adsorption (Agboola & Bello, 2020). 
[bookmark: _Toc119502032][bookmark: _Toc119509472][image: ]  [image: ]
[bookmark: _Toc123054586][bookmark: _Toc127867098][bookmark: _Toc127867716]Figure 4.4.2.8: Surface morphology of BSP1 (a) before adsorption and (b) after adsorption of IBU
[bookmark: _Toc123057475]Table 4.4.2.4: Comparison of the FTIR spectra of BSP1 before and after adsorption of IBU
	 BSP1-IBU
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3362.76
	3421.10
	-58.34

	C-H stretching
	2924.04
	2963.57
	-39.53

	C=O stretching
	1623.77
	1611.72
	5.30

	C-OH stretching
	1032.69
	1085.25
	-52.56


[bookmark: _Toc118051682][bookmark: _Toc127869258]ANN results for adsorption of IBU onto BSP1
[bookmark: _Toc118051683][bookmark: _Hlk114586921]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.4.2.5. As shown, with reference to the minimum MSE (4.43), 6 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 6 hidden neurons suitably predicted the adsorption efficiency of IBU uptake onto BSP1.





[bookmark: _Toc123057476]Table 4.4.2.5: Statistical metrics for selection of hidden neurons for prediction of BSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	22.81
	0.948481

	2
	10.96
	0.966486

	3
	8.58
	0.963342

	4
	7.02
	0.98585

	5
	7.42
	0.981288

	6
	4.43
	0.979704

	7
	9.04
	0.973972

	8
	7.62
	0.983271

	9
	8.66
	0.978319

	10
	7.68
	0.974761

	11
	5.09
	0.983667

	12
	6.38
	0.980496

	13
	7.15
	0.986248

	14
	10.91
	0.977923

	15
	11.59
	0.970028

	16
	5.14
	0.985652

	17
	7.97
	0.97121

	18
	9.96
	0.95121

	19
	9.51
	0.967862

	20
	11.34
	0.972985


The variation of the Purelin, Tansig and Logsig activation functions used 6 numbers of hidden neurons. As shown in Table 4.4.2.6, the Logsig activation function gave the best prediction with an R2 value of 0.990622. The activation function decided which neuron to be activated and passed to the next stage (Afolabi et al., 2020b). Figure 4.4.2.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-6-1) for IBU uptake onto BSP1 is depicted in Figure 4.4.2.9.2.



[bookmark: _Toc123057477]Table 4.4.2.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.990622

	Purelin
	0.679470

	Tansig
	0.982279



[image: ]
[bookmark: _Toc119502033][bookmark: _Toc119509473][bookmark: _Toc123054587][bookmark: _Toc127867099][bookmark: _Toc127867717]Figure 4.4.2.9.1: Comparison of the target and predicted removal efficiency in relation to IBU uptake onto BSP1
[image: ]
[bookmark: _Toc119502034][bookmark: _Toc119509474][bookmark: _Toc123054588][bookmark: _Toc127867100][bookmark: _Toc127867718]Figure 4.4.2.9.2:  A three-layered ANN architecture for IBU adsorption onto BSP1
The variability of the experimental data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for IBU adsorption onto BSP1 (Kavitha & Sarala Thambavani, 2020; Khan et al., 2016). Figure 4.4.2.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.

[bookmark: _Toc119502035][bookmark: _Toc119509475]
[bookmark: _Toc123054589][bookmark: _Toc127867101][bookmark: _Toc127867719]Figure 4.4.2.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for IBU uptake onto BSP1
[bookmark: _Toc118051684][bookmark: _Toc123053681][bookmark: _Toc127869259]Adsorption studies of IBU onto DRP1
[bookmark: _Toc118051685][bookmark: _Toc127869260]Effect of pH on IBU adsorption onto DRP1
Figure 4.4.3.1 depicted the effect of pH of IBU adsorption onto DRP1. As pH of IBU increases from 2 - 9, the amount of IBU adsorbed increased from 78.24 – 97.88%. A gradual decrease was also observed until pH 11 (58.72%). IBU has a pKa value of 5.2 and at pH below pKa, IBU existed as neutral molecules, thereby interacting with adsorbent surfaces via non-electrostatic interaction. This type of interaction involves hydrogen bonding (Dwivedi et al., 2011). Hence, at pH below 5.2, IBU was adsorbed via non-electrostatic hydrogen bonding. There is also a possibility of functional groups participation in the DRP1-IBU adsorption system. This is because IBU is anionic at pH above pKa (Oh et al., 2016), which can attract the cationic DRP1’s surface. This could account for the relatively high percentage removal at pH 6 - 9 which were obtained to be between 78.24 and 82.48%. A gradual reduction in removal efficiency was observed beyond pH 9, which could be attributed to the presence of excess negatively charged ions, leading to an electrostatic repulsion (Reza et al., 2014).

[bookmark: _Toc123054590][bookmark: _Toc127867102][bookmark: _Toc127867720][bookmark: _Toc119502036][bookmark: _Toc119509476]Figure 4.4.3.1: Effect of pH on the removal efficiency of IBU onto DRP1 
Operational conditions: DRP1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), IBU concentration (15 mg/L)
[bookmark: _Toc118051686][bookmark: _Toc127869261]Effect of concentration and contact time on IBU adsorption onto DRP1
[bookmark: _Hlk114652352]The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.4.3.2. The adsorption of IBU onto DRP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, an initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 10, 20, 30, 40 and 50 mg/L are 8.35, 16.71, 25.08, 34.09 and 43.66 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome the mass resistance transfer was provided.

[bookmark: _Toc123054591][bookmark: _Toc127867103][bookmark: _Toc127867721][bookmark: _Toc119502037][bookmark: _Toc119509477]Figure 4.4.3.2: Effect of contact time and initial concentration on the removal efficiency of IBU onto DRP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (4)
[bookmark: _Toc118051687][bookmark: _Toc127869262]Effect of dosage on IBU adsorption onto DRP1
The effect of adsorbent dosage on IBU uptake onto DRP1 is illustrated in Figure 4.4.3.3. Initially, as adsorbent dosage increased (0.05 – 0.10 g/100mL), the removal percentage of IBU was found to increase from 91.48 to 96.96%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for IBU uptake. When DRP1 dosage was further increased from 0.10 to 0.15 g/100 mL, the removal efficiency decreased from 96.96 – 88.81%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles, thereby reducing the surface area.

[bookmark: _Toc123054592][bookmark: _Toc127867104][bookmark: _Toc127867722][bookmark: _Toc119502038][bookmark: _Toc119509478]Figure 4.4.3.3: Effect of dosage on the removal efficiency of IBU onto DRP1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (4)

[bookmark: _Toc118051688][bookmark: _Toc127869263]Isothermal studies of IBU removal onto DRP1
Figures 4.4.3.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the DRP1-IBU adsorption system. The Langmuir plot is shown in Figure 4.4.2.4a. The RL values were obtained to be between 0.0532 and 0.2308 across all the investigated concentrations (10 - 50 mg/L). This suggested that the DRP1-IBU system was favourable. The maximum monolayer adsorption was obtained to be 61.72 mg/g. The Freundlich isothermal plot for the DRP1-IBU system is shown in Figure 4.4.3.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9971) was found to be greater than that of Langmuir’s (0.9942). Although monolayer adsorption participated in the adsorption system because of the high R2 value. A multilayer adsorption however, dominated the DRP1-IBU system. The plots of Hasley and Hill isotherm were depicted in Figures 4.4.3.4f and g. The R2 values for Hasley (0.9971) and Hill (0.9943) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed the earlier assumption. The Redlich-Peterson isotherm is Figure 4.4.3.4e with the values of B and R2 are 0.2741 and 0.9977 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Balarak, et al., 2017). The Dubinin-Radushkevich plot is depicted in Figure 4.4.3.4 c. The D-R adsorption energy (E) for the DRP1-IBU system was obtained to be 158.11 kJ/mol which was greater than 8 kJ/mol, the uptake of IBU is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.4.3.4d) was obtained to be (0.9652), which suggested that adsorbate-adsorbate contact may have participated in the DRP1-IBU adsorption system. The value of constant (bT) obtained from the Temkin plot was 198.07 J/mol, which suggested a chemical process (Saavedra-Labastida et al., 2019). The various evaluated isotherm parameters are presented in Table 4.4.3.1.









[bookmark: _Toc119502042][bookmark: _Toc119509482][image: ]
[bookmark: _Toc123054593][bookmark: _Toc127867105][bookmark: _Toc127867723]Figure 4.4.3.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot IBU onto DRP1

Table 4.4.3.1: Parameters of adsorption isotherm models for the uptake of IBU onto DRP1
	ISOTHERMS
	CONSTANTS
	DRP1-IBU

	FREUNDLICH
	KF (mg/g)
	16.3400

	
	1/n
	0.7255

	
	n
	1.3784

	
	R2
	0.9971

	LANGMUIR
	KL (L/mg)
	0.3802

	
	qmax (mg/g)
	61.7200

	
	RL
	0.0532-0.2308

	
	R2
	0.9942

	TEMKIN
	B
	12.9700

	
	AT (L/g)
	4.2465

	
	bT (J/mol)
	198.0700

	
	R2
	0.9652

	D-R
	qDR  (mg/g)
	26.9800

	
	β x 10-5(mmol2J-2)
	2.0000

	
	E (kJ/mol)
	158.1100

	
	R2
	0.9836

	HASLEY
	KH
	0.0200

	
	nH
	1.3784

	
	1/nH
	0.7255

	
	R2
	0.9971

	R-P
	aR (L/mg)
	16.3400

	
	B
	0.2745

	
	R2
	0.9803

	HILL
	nH
	1.1170

	
	KD
	1.6400

	
	qH (mg/g)
	61.7200

	 
	R2
	0.9943



[bookmark: _Toc118051689][bookmark: _Toc127869264]Kinetic studies on adsorption of IBU onto DRP1
[bookmark: _Hlk114655427]The Pseudo first order (PFO) kinetic plot is depicted in Figure 4.4.3.5a, while the estimated parameters are listed in Table 4.4.3.2. Regardless of the high correlation coefficients (0.9381, 0.9631, 0.9809, 0.9678, and 0.9798 for 10, 20, 30, 40 and 50 mg/L respectively) obtained for PFO (4.4.3.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (X2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. On the contrary, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.4.3.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.4.3.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is a confirmation that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.4.3.5e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.4.3.5f shows the Avrami plot, with the R2 values ranging from 0.9378 – 0.9764. The kAV parameter is dependent on temperature, remained constant, which indicated that efficiency is unaffected by temperature, with respect to increase in concentration. The Intraparticle diffusion (ID) plot for the uptake of IBU onto DRP1 is depicted in Figure 4.4.3.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 1.5336 and 9.4126 as the concentration increased from 10 to 50 mg/g. This suggested an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer. This suggested that intraparticle diffusion is not the only rate-determining step (Dehbi et al., 2020). The Liquid film diffusion plot is shown in Figure 4.4.3.5g. The values of KFD increases with increasing concentration. The R2 values of Intraparticle Diffusion plot is greater than that of Liquid film diffusion plot which suggests that internal diffusion dominated the adsorption process.
[bookmark: _Toc119502046][bookmark: _Toc119509486][image: ]
[bookmark: _Toc123054594][bookmark: _Toc127867106][bookmark: _Toc127867724]Figure 4.4.3.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of IBU adsorption onto DRP1
[bookmark: _Toc123057478]Table 4.4.3.2: Comparison of the investigated kinetic model parameters for the uptake of IBU onto DRP1
	KINETIC MODELS
	PARAMETERS
	DRP1-IBU
	 
	 

	
	
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	8.3549
	16.7100
	25.0800
	34.0900
	43.6500

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	2.7376
	11.0100
	16.2100
	19.4400
	23.1100

	
	  10-2 (min-1)
	0.0200
	0.0200
	0.0300
	0.0200
	0.0200

	
	R2
	0.9381
	0.9631
	0.9809
	0.9678
	0.9798

	
	S.D (%)
	30.0600
	15.2300
	15.8300
	19.2100
	21.0500

	
	χ2
	11.5200
	2.9394
	4.8682
	11.0300
	18.2700

	
	ARE
	34.1900
	8.6083
	9.1351
	12.5500
	14.8200

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	8.4317
	17.0900
	25.6400
	34.4800
	44.2400

	
	 (g mg-1 min-1)
	0.0200
	0.0040
	0.0030
	0.0040
	0.0030

	
	R2
	0.9991
	0.9967
	0.9978
	0.9984
	0.998

	
	S.D (%)
	0.2274
	0.5616
	0.5405
	0.2841
	0.3332

	
	χ2
	0.0006
	0.0086
	0.0119
	0.0044
	0.0078

	
	ARE
	0.1531
	0.3831
	0.3683
	0.1915
	0.2251

	AVRAMI
	nAV
	0.4461
	0.5575
	0.6080
	0.2633
	0.5440

	
	 (min-1)
	0.1000
	0.1000
	0.1000
	0.0100
	0.0100

	
	R2
	0.9764
	0.9752
	0.9488
	0.9378
	0.9528

	ELOVICH
	αEI (mg/g.min)
	27.2700
	18.3300
	215.2900
	33725.2
	492870

	
	βEI (g/mg)
	1.0028
	0.4068
	0.2839
	0.2291
	0.1811

	
	R2
	0.9113
	0.9851
	0.9761
	0.975
	0.9746

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	1.2637
	1.5788
	2.7695
	4.1513
	4.6052

	
	CI (mg/g)
	1.5336
	2.7256
	3.5344
	6.1776
	9.4126

	
	R2
	0.9799
	0.9634
	0.9911
	0.9771
	0.9968

	LIQUID FILM DIFFUSION
	
	0.0200
	0.0200
	0.0300
	0.0300
	0.0300

	
	R2
	0.9381
	0.9762
	0.9566
	0.9804
	0.9676

	FRACTIONAL POWER
	V (min-1)
	0.2000
	0.3000
	0.2000
	0.2000
	0.2000

	
	k (mg/g/min)
	1.6706
	1.8561
	2.3247
	2.9145
	3.2769

	 
	R2
	0.8444
	0.9411
	0.9469
	0.9066
	0.9438



[bookmark: _Toc118051690][bookmark: _Toc127869265]Effect of temperature and thermodynamic studies of IBU removal onto DRP1
The effect of temperature on the removal of IBU onto DRP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.4.3.6.1. As the temperature increased, the percentage removal decreased slightly from 93.22 to 91.59%, therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between DRP1’s active sites and CQP were weakened. The desorption rate also increases at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054595][bookmark: _Toc127867107][bookmark: _Toc127867725][bookmark: _Toc119502047][bookmark: _Toc119509487]Figure 4.4.3.6.1: Effect of temperature on the uptake of IBU onto DRP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (4), initial concentration (50 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.4.3.6.2) is presented in Table 4.4.3.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value however slightly decreased. This suggested that IBU adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that IBU-DRP1 system is exothermic in nature while the positive value of ∆So reflected the increased randomness of the adsorption system (Obayomi et al., 2020). 

[bookmark: _Toc119502048][bookmark: _Toc119509488][bookmark: _Toc123054596][bookmark: _Toc127867108][bookmark: _Toc127867726]Figure 4.4.3.6.2: Van’t Hoff plot of IBU uptake onto DRP1

[bookmark: _Toc123057479]Table 4.4.3.3: Thermodynamic parameters for the uptake of IBU onto DRP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-6.51
	

	308
	+1.31
	-6.19
	-5.98

	318
	
	-6.34
	

	328
	 
	-6.51
	 


[bookmark: _Toc118051691][bookmark: _Toc127869266]Desorption studies of IBU-DRP1 system
The desorption efficiency of the DRP1-IBU system is depicted in Figure 4.4.3.7. The desorption efficiencies were obtained in the order 80.52% 36.48%  24.19%  5.79% for NaOH, H2O, NaCl, and HCl respectively. IBU molecules have acidic attributes because of the hydrogen present in the attached carboxylic group. This functional group can dissociate into hydrogen ions and carboxylate conjugate base. An ion exchange type of interaction could be responsible for high desorption efficiency of 80.52% for NaOH. The desorption efficiency obtained for de-ionized water and NaCl were 36.48% and 24.19% respectively, which could be due the release from the adsorbed molecules on DRP1’s surface. Hence, the feasibility of reusing DRP1 repeatedly in adsorption processes is a possibility. Also, the value obtained for the degree of reversibility for all the eluents investigated ranged between 1.0082 and 4.9190 (Appendix 7), which indicated a high degree of reversibility. Hence, the mechanism of IBU adsorption onto DRP1 is via ion exchange or electrostatic attraction (Dada, et al., 2021).

[bookmark: _Toc119502049][bookmark: _Toc119509489][bookmark: _Toc123054597][bookmark: _Toc127867109][bookmark: _Toc127867727]Figure 4.4.3.7: Desorption efficiency of IBU-DRP1 system

[bookmark: _Toc118051692][bookmark: _Toc127869267]Comparison of pre-and post-adsorption characterization of IBU-DRP1 system
Figure 4.4.3.8 a and b compared the morphologies of DRP1 before and after the uptake of IBU. The pores on DRP1 were observed to have been filled up with a surface attachment, after the uptake of IBU. Table 4.4.3.4 also presented the comparison of FTIR absorption bands on DRP1 before and after adsorption of IBU. The observed shifts in absorption bands after IBU uptake, suggests that these functional groups participated in IBU adsorption. 
[image: ]  [image: ]
[bookmark: _Toc119502050][bookmark: _Toc119509490][bookmark: _Toc123054598][bookmark: _Toc127867110][bookmark: _Toc127867728]Figure 4.4.3.8: Surface morphology of DRP1 (a) before adsorption and (b) after adsorption

[bookmark: _Toc123057480]Table 4.4.3 4: Comparison of the FTIR spectra of DRP1 before and after adsorption of IBU
	 DRP1-IBU
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3396.03
	3427.85
	-31.83

	C-H stretching
	2883.06
	2890.29
	-7.23

	C=O stretching
	1616.06
	1617.51
	-1.45

	C-O stretching
	1227.47
	1220.72
	6.75

	C-OH stretching
	1080.91
	1085.73
	-4.82


[bookmark: _Toc118051693][bookmark: _Toc127869268]ANN results for adsorption of IBU onto DRP1
[bookmark: _Toc118051694]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.4.3.5. As shown, with reference to the minimum MSE (5.31), 17 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 17 hidden neurons suitably predicted the adsorption efficiency of IBU uptake onto DRP1.


[bookmark: _Toc123057481]Table 4.4.3.5: Statistical metrics for selection of hidden neurons for prediction of DRP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	30.17
	0.935669

	2
	26.81
	0.935282

	3
	18.11
	0.963539

	4
	16.09
	0.962165

	5
	14.68
	0.969437

	6
	9.68
	0.962557

	7
	12.52
	0.975354

	8
	14.08
	0.961772

	9
	9.92
	0.978912

	10
	9.01
	0.95492

	11
	12.27
	0.971802

	12
	11.16
	0.96452

	13
	12.69
	0.973182

	14
	8.58
	0.980298

	15
	9.68
	0.971802

	16
	9.77
	0.967862

	17
	5.31
	0.990224

	18
	11.49
	0.96865

	19
	11.52
	0.960204

	20
	11.46
	0.97911



The variation of the Purelin, Tansig and Logsig activation functions used 17 numbers of hidden neurons. As shown in Table 4.4.3.6, the Logsig activation function gave the best prediction with an R2 value of 0.990742. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Hao et al., 2020). Figure 4.4.3.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-6-1) for IBU uptake onto DRP1 is depicted in Figure 4.4.3.9.2.

[bookmark: _Toc123057482]Table 4.4.3.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.990742

	Purelin
	0.789343

	Tansig
	0.977488



[image: ]
[bookmark: _Toc119502051][bookmark: _Toc119509491][bookmark: _Toc123054599][bookmark: _Toc127867111][bookmark: _Toc127867729]Figure 4.4.3.9.1: Comparison of the target and predicted removal efficiency in relation to IBU uptake onto DRP1
[image: ]
[bookmark: _Toc119502052][bookmark: _Toc119509492][bookmark: _Toc123054600][bookmark: _Toc127867112][bookmark: _Toc127867730]Figure 4.4.3.9.2:  A three-layered ANN architecture for IBU adsorption onto DRP1

Figure 4.4.3.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model (Feng & Lu, 2019; Kavitha & Sarala Thambavani, 2020).



[bookmark: _Toc119502053][bookmark: _Toc119509493][bookmark: _Toc123054601][bookmark: _Toc127867113][bookmark: _Toc127867731]Figure 4.4.3.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for IBU uptake onto DRP1

[bookmark: _Toc118051695][bookmark: _Toc123053682][bookmark: _Toc127869269]Adsorption studies of IBU onto EGB1
[bookmark: _Toc118051696][bookmark: _Toc127869270]Effect of pH on IBU adsorption onto EGB1
[bookmark: _Hlk114675898]The pH media of the working solution was adjusted between pH 2 and 12, because pH is very critical in controlling the surface charge of an adsorbate. As pH of IBU increases from 2 - 5, the amount of IBU adsorbed increases from 70.42 – 90.07%. A gradual decrease was however observed until pH 12 (25.95%). IBU has a pKa value of 5.2 and at pH below pKa, IBU existed as neutral molecules, thereby interacting with adsorbent surfaces via non-electrostatic interaction. This type of interaction involves hydrogen bonding (Dwivedi et al., 2011). The maximum removal efficiency of 90.07% was obtained at pH 5. Hence, IBU was adsorbed in its neutral form, via non-electrostatic hydrogen bonding. There is also a possibility of functional groups participation in the EGB1-IBU adsorption system. This is because, IBU is anionic at pH above pKa (Oh et al., 2016). While the surface of EGB1 is positively charged. This could account for the relatively high percentage removal at pH 6 - 9 which were obtained to be between 69.45 - 78.48%. A gradual reduction in removal efficiency was observed beyond pH 9, which could be attributed to the presence of excess negatively charged ions, leading to an electrostatic repulsion. 

[bookmark: _Toc123054602][bookmark: _Toc127867114][bookmark: _Toc127867732][bookmark: _Toc119502054][bookmark: _Toc119509494]Figure 4.4.4.1: Effect of pH on the removal efficiency of IBU onto EGB1 
Operational conditions: EGB1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), IBU concentration (10 mg/L)

[bookmark: _Toc118051697][bookmark: _Toc127869271]Effect of concentration and contact time on IBU adsorption onto EGB1
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.4.4.2. The adsorption of IBU onto EGB1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, an initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 10, 20, 30, 40 and 50 mg/L are 8.66, 17.01, 26.34, 36.12 and 45.78 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018)

[bookmark: _Toc123054603][bookmark: _Toc127867115][bookmark: _Toc127867733]Figure 4.4.4.2: Effect of contact time and initial concentration on the removal efficiency of IBU onto EGB1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (5)
[bookmark: _Toc118051698][bookmark: _Toc127869272]Effect of dosage on IBU adsorption onto EGB1
The effect of adsorbent dosage on IBU uptake onto EGB1 is illustrated in Figure 4.4.4.3. Initially, as adsorbent dosage increased (0.01 – 0.125 g/100mL), the removal percentage of IBU was found to increase from 48.34 to 96.26%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for IBU uptake. However, a further increase in EGB1 dosage (0.125 – 0.20 g/100mL), causes a decrease in the percentage removal of IBU (96.29 – 31.92%), under the same conditions. This observation can be due to the fact that, increasing adsorbent dosage can result to agglomeration, which reduces the specific surface area. Hence, reducing the adsorption capacity (Sreedhar & Reddy, 2019).

[bookmark: _Toc123054604][bookmark: _Toc127867116][bookmark: _Toc127867734][bookmark: _Toc119502055][bookmark: _Toc119509495]Figure 4.4.4.3: Effect of dosage on the removal efficiency of IBU onto EGB1 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (5)

[bookmark: _Toc118051699][bookmark: _Toc127869273]Isothermal studies of IBU removal onto EGB1
[bookmark: _Hlk114678151]Figures 4.4.4.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the EGB1-IBU adsorption system. The Langmuir plot is shown in Figure 4.4.4.4a. The RL values were obtained to be between 0.0219 and 0.1071 across all the investigated concentrations (10 - 50 mg/L). This suggested that the EGB1-IBU system was favourable (Chai et al., 2020). The maximum monolayer adsorption was obtained to be 85.47 mg/g. The Freundlich isothermal plot for the EGB1-IBU system is shown in Figure 4.4.4.4b. The value of n was obtained to be greater than 1, which validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9826) was found to be greater than that of Langmuir’s (0.7418). This suggested that multilayer adsorption dominated the EGB1-IBU system. The plots of Hasley and Hill isotherm were depicted in Figures 4.4.4.4f and g. The R2 values for Hasley (0.9826) and Hill (0.9612) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the EGB1-IBU system. The Redlich-Peterson isotherm is Figure 4.4.4.4e with the values of B and R2 are 0.2911 and 0.9579 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Balarak, et al., 2017). The Dubinin-Radushkevich plot is depicted in Figure 4.4.4c. The D-R adsorption energy (E) for the EGB1-IBU system was obtained to be 288.88 kJ/mol which was greater than 8 kJ/mol, the uptake of IBU is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.4.4.4d) was obtained to be (0.9012), which suggested that adsorbate-adsorbate contact may have participated in the EGB1-IBU adsorption system. The value of constant (bT) obtained from the Temkin plot was 175.97 J/mol, which suggested a chemical process. The various evaluated isotherm parameters are presented in Table 4.4.4.1.



[bookmark: _Toc119502059][bookmark: _Toc119509499][image: ]
[bookmark: _Toc123054605][bookmark: _Toc127867117][bookmark: _Toc127867735]Figure 4.4.4.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot IBU onto EGB1

[bookmark: _Toc123057483]Table 4.4.4.1: Parameters of adsorption isotherm models for the uptake of IBU onto EGB1
	ISOTHERMS
	CONSTANTS
	EGB1-IBU

	FREUNDLICH
	KF (mg/g)
	42.3500

	
	1/n
	0.7089

	
	n
	1.4106

	
	R2
	0.9826

	LANGMUIR
	KL (L/mg)
	0.9512

	
	qmax (mg/g)
	85.4700

	
	RL
	0.0219-0.1071

	
	R2
	0.7418

	TEMKIN
	B
	14.5900

	
	AT (L/g)
	15.7700

	
	bT (J/mol)
	175.9700

	
	R2
	0.9012

	D-R
	qDR  (mg/g)
	43.6100

	
	β x 10-6(mmol2J-2)
	6.0000

	
	E (kJ/mol)
	288.6800

	
	R2
	0.9452

	HASLEY
	KH
	0.0100

	
	nH
	1.4106

	
	1/nH
	0.7089

	
	R2
	0.9826

	R-P
	aR (L/mg)
	42.3500

	
	B
	0.2911

	
	R2
	0.9047

	HILL
	nH
	0.9579

	
	KD
	1.0291

	
	qH (mg/g)
	85.4700

	 
	R2
	0.9612



[bookmark: _Toc118051700][bookmark: _Toc127869274]Kinetic studies on adsorption of IBU onto EGB1
The Pseudo first order (PFO) kinetic plot is depicted in Figure 4.4.4.5a, whereas the estimated parameters are listed in Table 4.4.4.2. Although high correlation coefficients (0.9173, 0.9379, 0.9642, 0.9064, and 0.9527 for 10, 20, 30, 40 and 50 mg/L respectively) were obtained for PFO (4.4.4.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.4.4.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.4.4.5 d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.4.4.5e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.4.4.5f shows the Avrami plot, with the R2 values ranging from 0.9285 – 0.9658. The kAV parameter is dependent on temperature, remained constant, which indicated that efficiency is unaffected by temperature, with respect to increase in concentration. This factor increases with increasing concentration (10 - 50 mg/L). This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of IBU onto EGB1 is depicted in Figure 4.4.4.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.7288 and 4.2746 as the concentration increased from 10 to 50 mg/g. This suggested an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer (Dehbi et al., 2020). It also suggested that the boundary layer, also contributed to the adsorption mechanism (Díaz-Blancas et al., 2020). The Liquid film diffusion plot is shown in Figure 4.4.4.5g, with R2 values ranging from 0.9173 – 0.9716. The R2 values of Liquid film diffusion plot is greater than that of ID which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).

[image: ]
[bookmark: _Toc123054606][bookmark: _Toc127867118][bookmark: _Toc127867736]Figure 4.4.4.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g)Liquid film kinetics plot of IBU adsorption onto EGB1

[bookmark: _Toc123057484]Table 4.4.4.2: Comparison of the investigated kinetic model parameters for the uptake of IBU onto EGB1
	KINETIC MODELS
	PARAMETERS
	EGB1-IBU
	 
	 

	
	
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	8.6581
	17.0100
	26.3400
	36.1200
	45.7700

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	5.0278
	11.3400
	14.4600
	14.8200
	24.4600

	
	  (min-1)
	0.0500
	0.0500
	0.0300
	0.0300
	0.0400

	
	R2
	0.9173
	0.9379
	0.9642
	0.9064
	0.9527

	
	S.D (%)
	18.7500
	14.8900
	20.1600
	26.3700
	20.8200

	
	χ2
	2.6209
	2.8299
	9.7500
	30.6200
	18.5700

	
	ARE
	12.0300
	8.3236
	13.6800
	23.9500
	14.5200

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	9.0661
	17.9500
	27.3200
	37.0300
	47.3900

	
	  (g mg-1 min-1)
	0.0200
	0.0100
	0.0040
	0.0100
	0.0030

	
	R2
	0.9979
	0.9977
	0.9988
	0.9996
	0.9985

	
	S.D (%)
	1.1255
	1.3094
	0.897
	0.6152
	0.8514

	
	χ2
	0.0183
	0.0492
	0.0351
	0.0224
	0.0549

	
	ARE
	0.7857
	0.9211
	0.6203
	0.4205
	0.5876

	AVRAMI
	nAV
	0.6450
	0.7663
	0.6210
	0.8022
	0.7302

	
	 (min-1)
	0.0600
	0.0700
	0.0800
	0.0700
	0.0800

	
	R2
	0.9442
	0.9598
	0.9578
	0.9285
	0.9658

	ELOVICH
	αEI (mg/g.min)
	6.4902
	9.9293
	294.01
	6489.23
	114462

	
	βEI (g/mg)
	0.6827
	0.3084
	0.2392
	0.1693
	0.1391

	
	R2
	0.9039
	0.9106
	0.8995
	0.8644
	0.872

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	1.2531
	2.3463
	3.8486
	4.9539
	6.1942

	
	CI (mg/g)
	0.7288
	1.2404
	1.6254
	3.7839
	4.2746

	
	R2
	0.9872
	0.9100
	0.9572
	0.8157
	0.8661

	LIQUID FILM DIFFUSION
	
	0.0400
	0.0300
	0.0300
	0.0300
	0.0400

	
	R2
	0.9173
	0.951
	0.9642
	0.9212
	0.9716

	FRACTIONAL POWER
	V (min-1)
	0.2893
	0.4047
	0.2702
	0.164
	0.3031

	
	k (mg/g/min)
	1.4669
	1.6293
	2.3783
	3.3746
	2.9075

	 
	R2
	0.9031
	0.8496
	0.8732
	0.7556
	0.8051



[bookmark: _Toc118051701][bookmark: _Toc127869275]Effect of temperature and thermodynamic studies of IBU removal onto EGB1
[bookmark: _Hlk114577829][bookmark: _Hlk114577904]Temperature is  very crucial in controlling adsorbent-adsorbate interaction (Silva et al., 2020). The effect of temperature on the removal of IBU onto EGB1 was investigated 26, 35, 45 and 55 oC as shown in Figure 4.4.4.6.1. As the temperature increased, the percentage removal also increases (97.74 – 99.04%), thereby favouring adsorption at high temperature. This is because as the temperature of the adsorption system increases, the mobility of the ions in solution increases. This leads to increased interaction between EGB1 and IBU molecules (Allaoui et al., 2019)

[bookmark: _Toc123054607][bookmark: _Toc127867119][bookmark: _Toc127867737][bookmark: _Toc119502063][bookmark: _Toc119509503]Figure 4.4.4.6.1: Effect of temperature on the uptake of IBU onto EGB1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (5), initial concentration (50 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.4.4.6.2) is presented in Table 4.4.4.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value also increased. This suggested that IBU adsorption is higher and favourable at elevated temperatures. The positive value of ∆Ho confirmed that IBU-EGB1 system is endothermic in nature while the positive value of ∆So reflected the increased randomness of the adsorption system (Abena et al., 2020). 

[bookmark: _Toc119502064][bookmark: _Toc119509504][bookmark: _Toc123054608][bookmark: _Toc127867120][bookmark: _Toc127867738]Figure 4.4.4.6.2: Van’t Hoff plot of IBU uptake onto EGB1

[bookmark: _Toc123057485]Table 4.4.4.3: Thermodynamic parameters for the uptake of IBU onto EGB1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-9.36
	

	308
	+110.55
	-10.46
	+23.66

	318
	
	-11.38
	

	328
	
	-12.63
	


[bookmark: _Toc118051702][bookmark: _Toc127869276]Desorption studies of IBU-EGB1 system
[bookmark: _Hlk114680818]The desorption efficiency of the EGB1-IBU system is depicted in Figure 4.4.4.7. The desorption efficiencies were obtained in the order 57.74% 20.66%  19.24%  3.31% for NaOH, NaCl, H2O, and HCl respectively. IBU molecules have acidic attributes because of the hydrogen present in the attached carboxylic group. This functional group can dissociate into hydrogen ions and carboxylate conjugate base. An ion exchange type of interaction could be responsible for high desorption efficiency of 57.74% for NaOH. The desorption efficiency obtained for de-ionized water and NaCl were 19.24% and 20.66% respectively, which could be due the release from the adsorbed molecules on EGB1’s surface. Hence, the feasibility of reusing EGB1 repeatedly in adsorption processes is a possibility. Also, the value obtained for the degree of reversibility for all the eluents investigated ranged between 1.0117 and 3.0412 (Appendix 7), which indicated a high degree of reversibility. Hence, the mechanism of IBU adsorption onto EGB1 is via ion exchange or electrostatic attraction (Dada, et al., 2021).


[bookmark: _Toc119502065][bookmark: _Toc119509505][bookmark: _Toc123054609][bookmark: _Toc127867121][bookmark: _Toc127867739]Figure 4.4.4.7: Desorption efficiency of IBU-EGB1 system
[bookmark: _Toc118051703][bookmark: _Toc127869277]Comparison of pre-and post-adsorption characterization of IBU-EGB1 system
Figure 4.4.4.8 a and b compared the morphologies of EGB1 before and after the uptake of IBU. The pores on EGB1 were observed to have been covered up, left with a rough surface, after the uptake of IBU. Table 4.4.4.4 also presented the comparison of FTIR absorption bands on EGB1 before and after adsorption of IBU. The observed shifts in absorption bands after IBU uptake, suggests that these functional groups participated in IBU adsorption. 
[bookmark: _Toc119502066][bookmark: _Toc119509506][image: ]  [image: ]
[bookmark: _Toc123054610][bookmark: _Toc127867122][bookmark: _Toc127867740]Figure 4.4.4.8: Surface morphology of EGB1 (a) before adsorption and (b) after adsorption of IBU

[bookmark: _Toc123057486]Table 4.4.4.4: Comparison of the FTIR spectra of EGB1 before and after adsorption of IBU
	 EGB1-IBU
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3390.73
	3423,03
	-32.30

	C-H stretching
	2886.43
	2880.65
	5.78

	C=O stretching
	1605.45
	1609.31
	-3.86

	C-O stretching
	1202.40
	1223.61
	-21.21

	C-OH stretching
	1082.34
	1086.21
	-3.87


[bookmark: _Toc118051704][bookmark: _Toc127869278]ANN results for adsorption of IBU onto EGB1
[bookmark: _Toc118051705]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.4.4.5. As shown, with reference to the minimum MSE (7.78), 12 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 12 hidden neurons suitably predicted the adsorption efficiency of IBU uptake onto EGB1.




[bookmark: _Toc123057487]Table 4.4.4.5: Statistical metrics for selection of hidden neurons for prediction of EGB1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	29.43
	0.966859

	2
	19.04
	0.963971

	3
	21.98
	0.971999

	4
	17.65
	0.967607

	5
	17.73
	0.972176

	6
	15.84
	0.972506

	7
	13.85
	0.967233

	8
	11.29
	0.964676

	9
	9.31
	0.98535

	10
	15.04
	0.945669

	11
	11.36
	0.969339

	12
	7.78
	0.987591

	13
	11.62
	0.966228

	14
	13.75
	0.974651

	15
	9.89
	0.972961

	16
	17.24
	0.948335

	17
	16.79
	0.965019

	18
	19.88
	0.960034

	19
	22.73
	0.961086

	20
	26.02
	0.881355




The variation of the Purelin, Tansig and Logsig activation functions used 12 numbers of hidden neurons. As shown in Table 4.4.4.6, the Logsig activation function gave the best prediction with an R2 value of 0.981308. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Hao et al., 2020). Figure 4.4.4.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-12-1) for IBU uptake onto EGB1 is depicted in Figure 4.4.4.9.2.
[bookmark: _Toc123057488]Table 4.4.4.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.981308

	Purelin
	0.91004

	Tansig
	0.887044



[image: ]
[bookmark: _Toc119502067][bookmark: _Toc119509507][bookmark: _Toc123054611][bookmark: _Toc127867123][bookmark: _Toc127867741]Figure 4.4.4.9.1: Comparison of the target and predicted removal efficiency in relation to IBU uptake onto EGB1
[image: ]
[bookmark: _Toc119502068][bookmark: _Toc119509508][bookmark: _Toc123054612][bookmark: _Toc127867124][bookmark: _Toc127867742]Figure 4.4.4.9.2:  A three-layered ANN architecture for IBU adsorption onto EGB1

Figure 4.4.4.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.

[bookmark: _Toc119502069][bookmark: _Toc119509509]
[bookmark: _Toc123054613][bookmark: _Toc127867125][bookmark: _Toc127867743]Figure 4.4.4.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC

[bookmark: _Toc118051706][bookmark: _Toc123053683][bookmark: _Toc127869279]Adsorption studies of IBU onto HSP1
[bookmark: _Toc118051707][bookmark: _Toc127869280]Effect of pH on IBU adsorption onto HSP1
[bookmark: _Hlk114682315][bookmark: _Hlk114692907][bookmark: _Hlk119050890]The pH media of the working solution was adjusted between pH 2 and 12, because pH is very crucial in controlling the surface charge of an adsorbate. The effect of pH for IBU uptake onto HSP1 is depicted in Figure 4.4.5.1. As pH of IBU decreases from 2 - 3, the amount of IBU adsorbed increases from 80.10 – 89.14%. However, a gradual decrease was observed until pH 12 (21.32%). IBU has a pKa value of 5.2 and at pH below pKa, IBU existed as neutral molecules, thereby interacting with adsorbent surfaces via non-electrostatic interaction. This type of interaction involves hydrogen bonding (Dwivedi et al., 2011). The maximum removal efficiency of 89.14% was obtained at pH 3 (pHpzc for HSP1). Hence, IBU was adsorbed in its neutral form, via non-electrostatic hydrogen bonding. There is also a possibility of functional groups participation in the EGB1-IBU adsorption system. This is because, IBU is anionic at pH above pKa (Oh et al., 2016), while the surface of EGB1 is positively charged. This could account for the relatively high percentage removal observed at pH 6 - 8. A gradual reduction in removal efficiency was observed beyond pH 8, which could be attributed to the presence of excess negatively charged ions, leading to an electrostatic repulsion. 

[bookmark: _Toc123054614][bookmark: _Toc127867126][bookmark: _Toc127867744][bookmark: _Toc119502070][bookmark: _Toc119509510]Figure 4.4.5.1: Effect of pH on the removal efficiency of IBU onto HSP1 
Operational conditions: HSP1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), IBU concentration (15 mg/L)
[bookmark: _Toc118051708][bookmark: _Toc127869281]Effect of concentration and contact time on IBU adsorption onto HSP1
[bookmark: _Hlk114682570]The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.4.5.2. The adsorption of IBU onto HSP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, an initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 10, 20, 30, 40 and 50 mg/L are 8.64, 16.23, 24.83, 34.42 and 43.66 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054615][bookmark: _Toc127867127][bookmark: _Toc127867745][bookmark: _Toc119502071][bookmark: _Toc119509511]Figure 4.4.5.2: Effect of contact time and initial concentration on the removal efficiency of IBU onto HSP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (3)

[bookmark: _Toc118051709][bookmark: _Toc127869282]Effect of dosage on IBU adsorption onto HSP1
[bookmark: _Hlk114682693]The effect of adsorbent dosage on IBU uptake onto HSP1 is illustrated in Figure 4.4.5.3. it was observed that, as adsorbent dosage increased (0.025 – 0.200 g/100mL), the removal efficiency of IBU was found to increase from 66.07 to 99.37%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for IBU uptake (Soliman et al., 2019).

[bookmark: _Toc123054616][bookmark: _Toc127867128][bookmark: _Toc127867746][bookmark: _Toc119502072][bookmark: _Toc119509512]Figure 4.4.5.3: Effect of dosage on the removal efficiency of IBU onto HSP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm)
[bookmark: _Toc118051710][bookmark: _Toc127869283]Isothermal studies of IBU removal onto HSP1
Figures 4.4.5.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the HSP1-IBU adsorption system. The Langmuir plot is shown in Figure 4.4.5.4a. The RL values were obtained to be between 0.0188 and 0.0928 across all the investigated concentrations (10 - 50 mg/L). This suggested that the HSP1-IBU system was favourable (Duo et al., 2019). The maximum monolayer adsorption was obtained to be 46.95 mg/g. The Freundlich isothermal plot for the HSP1-IBU system is shown in Figure 4.4.5.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9735) was found to be greater than that of Langmuir’s (0.7646). This suggested that multilayer adsorption dominated the HSP1-IBU system. The plots of Hasley and Hill isotherm were depicted in Figures 4.4.5.4 f and g. The R2 values for Hasley (0.9735) and Hill (0.9126) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption occurred the HSP1-IBU system. The Redlich-Peterson isotherm is Figure 4.4.5.4e with the values of B and R2 are 0.2723 and 0.9617 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Nethaji et al., 2013). The Dubinin-Radushkevich plot is depicted in Figure 4.4.5.4 c. The D-R adsorption energy (E) for the HSP1-IBU system was obtained to be 70.71 kJ/mol which was greater than 8 kJ/mol, the uptake of IBU is therefore via chemisorption (Sahin et al., 2020). The R2 value for Temkin isotherm (Figure 4.4.5.4d) was obtained to be (0.9536), which suggested that adsorbate-adsorbate contact may have participated in the HSP1-IBU adsorption system. The value of constant (bT) obtained from the Temkin plot was 72.56 J/mol also suggested a chemical process. The various evaluated isotherm parameters are presented in Table 4.4.5.1.













[bookmark: _Toc119502076][bookmark: _Toc119509516][image: ]
[bookmark: _Toc123054617][bookmark: _Toc127867129][bookmark: _Toc127867747]Figure 4.4.5.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot IBU onto HSP1




[bookmark: _Toc123057489]Table 4.4.5.1: Parameters of adsorption isotherm models for the uptake of IBU onto HSP1
	ISOTHERMS
	CONSTANTS
	HSP1-IBU

	FREUNDLICH
	KF (mg/g)
	10.1600

	
	1/n
	1.2900

	
	n
	1.0070

	
	R2
	0.9735

	LANGMUIR
	KL (L/mg)
	1.1152

	
	qmax (mg/g)
	46.9500

	
	RL
	0.0188-0.0928

	
	R2
	0.7646

	TEMKIN
	B
	35.4000

	
	AT (L/g)
	1.0503

	
	bT (J/mol)
	72.5600

	
	R2
	0.9536

	D-R
	qDR  (mg/g)
	58.6900

	
	β x 10-4(mmol2J-2)
	1.0000

	
	E (kJ/mol)
	70.7100

	
	R2
	0.9437

	HASLEY
	KH
	0.1680

	
	nH
	0.7735

	
	1/nH
	1.2929

	
	R2
	0.9735

	R-P
	aR (L/mg)
	21.2200

	
	B
	0.2723

	
	R2
	0.9617

	HILL
	nH
	4.0464

	
	KD
	2.8821

	
	qH (mg/g)
	46.9500

	 
	R2
	0.9126



[bookmark: _Toc118051711][bookmark: _Toc127869284]Kinetic studies on adsorption of IBU onto HSP1
[bookmark: _Hlk114690344]The Pseudo first order (PFO) kinetic plot is depicted in Figure 4.4.5.5a, whereas the estimated parameters are listed in Table 4.4.5.2. Regardless of the high correlation coefficients (0.9945, 0.9845, 0.9667, 0.948, and 0.9904 for 10, 20, 30, 40 and 50 mg/L respectively) obtained for PFO (4.4.5.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.4.5.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.4.5.5 d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. The values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.4.5.5e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.4.5.5f shows the Avrami plot, with the R2 values ranging from 0.9573 – 0.9878. The kAV parameter is dependent on temperature and increases with increasing concentration (6 – 30 mg/L). This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of IBU onto HSP1 is depicted in Figure 4.4.5.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 1.5336 and 16.46 as the concentration increased from 10 to 50 mg/g. This suggests that the boundary layer, also contributed to the adsorption mechanism (Díaz-Blancas et al., 2020).
 The Liquid film diffusion plot is shown in Figure 4.4.5.5g, with R2 values ranging from 0.9654 – 0.9945. The values of kFD increases with increasing concentration, indicating a rapid adsorption process. The R2 values of Liquid film diffusion plot is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).















[bookmark: _Toc119502080][bookmark: _Toc119509520][image: ]
[bookmark: _Toc123054618][bookmark: _Toc127867130][bookmark: _Toc127867748]Figure 4.4.5.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of IBU adsorption onto HSP1



[bookmark: _Toc123057490]Table 4.4.5.2: Comparison of the investigated kinetic model parameters for the uptake of IBU onto HSP1
	KINETIC MODELS
	PARAMETERS
	HSP1-IBU
	 
	 

	
	
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	8.6363
	16.2300
	24.8200
	34.4100
	43.6500

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	5.6344
	8.0639
	9.6968
	10.5700
	18.3400

	
	 10-2 (min-1)
	0.0400
	0.0400
	0.0400
	0.0400
	0.0500

	
	R2
	0.9945
	0.9845
	0.9667
	0.9480
	0.9904

	
	S.D (%)
	15.5400
	22.5100
	27.2500
	30.9700
	25.9200

	
	χ2
	1.5993
	8.2771
	23.6100
	53.7400
	34.9100

	
	ARE
	8.8796
	16.8800
	26.0100
	37.5700
	22.9900

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	9.0171
	16.6300
	25.3100
	34.9600
	44.4400

	
	 (g mg-1 min-1)
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9986
	0.9994
	0.9997
	0.9999
	0.9998

	
	S.D (%)
	1.0556
	0.6087
	0.4834
	0.3928
	0.4423

	
	χ2
	0.0161
	0.0098
	0.0094
	0.0086
	0.0139

	
	ARE
	0.7348
	0.4159
	0.3286
	0.2661
	0.3002

	AVRAMI
	nAV
	0.5432
	0.4673
	0.4679
	0.4730
	0.4941

	
	 (min-1)
	0.1000
	0.2000
	0.2000
	0.3000
	0.2000

	
	R2
	0.9878
	0.9573
	0.9768
	0.9876
	0.9812

	ELOVICH
	αEI (mg/g.min)
	8.5865
	1521.42
	179333
	30676272
	5 x 108

	
	βEI (g/mg)
	0.7491
	0.5327
	0.3583
	0.2411
	0.1831

	
	R2
	0.984
	0.9763
	0.9538
	0.9487
	0.9721

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	1.036
	1.5464
	2.9268
	3.5884
	4.6746

	
	CI (mg/g)
	1.5334
	6.1920
	8.8718
	14.3300
	16.4600

	
	R2
	0.9473
	0.9514
	0.9582
	0.9305
	0.9605

	LIQUID FILM DIFFUSION
	
	0.0400
	0.0400
	0.0600
	0.0600
	0.0600

	
	R2
	0.9945
	0.9931
	0.9853
	0.9701
	0.9654

	FRACTIONAL POWER
	V (min-1)
	0.0300
	0.0200
	0.0200
	0.0200
	0.0200

	
	k (mg/g/min)
	1.4761
	2.4339
	2.9402
	3.4708
	3.7385

	 
	R2
	0.9613
	0.9500
	0.9423
	0.9057
	0.9339


[bookmark: _Toc118051712][bookmark: _Toc127869285]Effect of temperature and thermodynamic studies of IBU removal onto HSP1
The effect of temperature on the removal of IBU onto HSP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.4.5.6.1. As the temperature increased, the percentage removal decreased (93.22 – 97.05%), therefore the adsorption process is favoured at lower temperature. This could be due to the fact that, at higher temperatures, the bonds between HSP1’s active sites and CQP were weakened. The desorption rate also have a tendency to increase at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018). 

[bookmark: _Toc123054619][bookmark: _Toc127867131][bookmark: _Toc127867749][bookmark: _Toc119502081][bookmark: _Toc119509521]Figure 4.4.5.6.1: Effect of temperature on the uptake of IBU onto HSP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (3), initial concentration (50 mg/L)

The calculated thermodynamic parameters and the van’t Hoff plot are presented in Table 4.4.5.3 and Figure 4.4.5.6.2 respectively. The negative values of ∆Go confirmed the spontaneity and feasibility of the adsorption process. As the temperature increased, the process becomes more feasible. The positive value of ∆Ho confirmed the endothermic nature of the HSP1-IBU system while the positive value of ∆So reflected the increased randomness of the adsorption system (Liu et al., 2020).

[bookmark: _Toc119502082][bookmark: _Toc119509522][bookmark: _Toc123054620][bookmark: _Toc127867132][bookmark: _Toc127867750]Figure 4.4.5.6.2: Van’t Hoff plot of IBU uptake onto HSP1

[bookmark: _Toc123057491]Table 4.4.5.3: Thermodynamic parameters for the uptake of IBU onto HSP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (J/mol)
	∆HO (kJ/mol)

	299
	
	-6.51
	

	308
	+100.02
	-8.42
	+22.96

	318
	
	-8.99
	

	328
	
	-9.52
	



[bookmark: _Toc118051713][bookmark: _Toc127869286]Desorption studies of IBU-HSP1 system
The desorption efficiency of the HSP1-IBU system is depicted in Figure 4.4.5.7. The desorption efficiencies were obtained in the order 67.83% 22.14%  18.89%  5.24% for NaOH, H2O, NaCl, and HCl respectively. IBU molecules have acidic attributes because of the hydrogen present in the attached carboxylic group. This functional group can dissociate into hydrogen ions and carboxylate conjugate base. An ion exchange type of interaction could be responsible for high desorption efficiency of 67.83% for NaOH. The desorption efficiency obtained for de-ionized water and NaCl were 21.14% and 18.89% respectively, which could be due the release from the adsorbed molecules on HSP1’s surface (Sajab et al., 2017). Hence, the feasibility of reusing HSP1 repeatedly in adsorption processes is a prospect. Also, the value obtained for the degree of reversibility for all the eluents investigated ranged between 1.0364 and 2.8375 (Appendix 7), which indicated a high degree of reversibility. Hence, the mechanism of IBU adsorption onto HSP1 is via ion exchange or electrostatic attraction (Dada, et al., 2021).

[bookmark: _Toc119502083][bookmark: _Toc119509523][bookmark: _Toc123054621][bookmark: _Toc127867133][bookmark: _Toc127867751]Figure 4.4.5.7: Desorption efficiency of IBU-HSP1 system

[bookmark: _Toc118051714][bookmark: _Toc127869287]Comparison of pre-and post-adsorption characterization of IBU-HSP1 system
Figure 4.4.5.8 a and b compared the morphologies of HSP1 before and after the uptake of IBU. The pores on HSP1 were observed to have been covered up with crystal-like layers, with limited pores after the uptake of IBU. Table 4.4.5.4 also presented the comparison of FTIR absorption bands on HSP1 before and after adsorption of IBU. The observed shifts in absorption bands after IBU uptake, suggests that these functional groups participated in IBU adsorption (Sajab et al., 2017). 

[bookmark: _Toc119502084][bookmark: _Toc119509524][image: ]  [image: ]
[bookmark: _Toc123054622][bookmark: _Toc127867134][bookmark: _Toc127867752]Figure 4.4.5.8: Surface morphology of HSP1 (a) before adsorption and (b) after adsorption of IBU onto HSP1

[bookmark: _Toc123057492]Table 4.4.5.4: Comparison of the FTIR spectra of HSP1 before and after adsorption of IBU
	 HSP1-IBU
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3413.39
	3423.03
	-9.64

	C=O stretching
	1616.06
	1616.54
	-0.48

	C-O stretching
	1226.99
	1220.24
	6.75


[bookmark: _Toc118051715][bookmark: _Toc127869288]ANN results for adsorption of IBU onto HSP1
[bookmark: _Toc118051716]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.4.5.5. As shown, with reference to the minimum MSE (6.88), 7 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 7 hidden neurons suitably predicted the adsorption efficiency of IBU uptake onto HSP1.



[bookmark: _Toc123057493]Table 4.4.5.5: Statistical metrics for selection of hidden neurons for prediction of HSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	18.47
	0.948481

	2
	13.29
	0.944916

	3
	13.95
	0.948209

	4
	15.42
	0.967213

	5
	13.41
	0.974248

	6
	10.31
	0.958089

	7
	6.88
	0.991771

	8
	8.67
	0.973228

	9
	11.82
	0.976138

	10
	10.77
	0.949748

	11
	10.94
	0.981467

	12
	11.42
	0.975749

	13
	11.26
	0.921744

	14
	11.27
	0.964108

	15
	13.96
	0.958284

	16
	12.12
	0.960498

	17
	12.29
	0.969575

	18
	14.35
	0.932731

	19
	16.16
	0.972433

	20
	19.71
	0.926957



The variation of the Purelin, Tansig and Logsig activation functions used 7 numbers of hidden neurons. As shown in Table 4.4.5.6, the Logsig activation function gave the best prediction with an R2 value of 0.984481. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal, attained by activating only the significant neurons, thereby providing a better fit for HSP1-IBU experimental data sets (Hao et al., 2020). Figure 4.4.5.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-7-1) for IBU uptake onto HSP1 is depicted in Figure 4.4.5.9.2.

[bookmark: _Toc123057494]Table 4.4.5.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.984481

	Purelin
	0.898476

	Tansig
	0.940260



[image: ]
[bookmark: _Toc119502085][bookmark: _Toc119509525][bookmark: _Toc123054623][bookmark: _Toc127867135][bookmark: _Toc127867753]Figure 4.4.5.9.1: Comparison of the target and predicted removal efficiency in relation to IBU uptake onto HSP1
[image: ]
[bookmark: _Toc119502086][bookmark: _Toc119509526][bookmark: _Toc123054624][bookmark: _Toc127867136][bookmark: _Toc127867754]Figure 4.4.5.9.2:  A three-layered ANN architecture for IBU adsorption onto HSP1

The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for CQP adsorption onto BSP1  (Khalili et al., 2021; Pauletto et al., 2021). Figure 4.4.5.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.

Figure 4.4.5.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for IBU uptake onto HSP1

[bookmark: _Toc118051717][bookmark: _Toc123053684][bookmark: _Toc127869289]Adsorption studies of IBU onto RHP1
[bookmark: _Toc118051718][bookmark: _Toc127869290]Effect of pH on IBU adsorption onto RHP1
The effect of pH for IBU uptake onto RHP1 is depicted in Figure 4.4.6.1. High removal efficiencies were generally obtained between pH 2 and 9 (91.28 – 99.79%). The removal efficiency continues to decrease beyond pH 9 (99.79 – 20.50%). IBU has a pKa value of 5.2 and at pH below pKa, IBU existed as neutral molecules, thereby interacting with adsorbent surfaces via non-electrostatic interaction. This type of interaction involves hydrogen bonding (Dwivedi et al., 2011). IBU is also anionic at pH above pKa (Oh et al., 2016). The existence of several charges can provide several contact points between RHP1 surface and IBU molecules. The aforementioned reasons could be responsible for high removal efficiency obtained between pH 2-9. At pH above 9, there is an increase in negatively charged ions contributed by both IBU and RHP1, resulting in electrostatic repulsion. This could be responsible for the drop in removal efficiency (Fakhri, 2017).

[bookmark: _Toc123054625][bookmark: _Toc127867137][bookmark: _Toc127867755][bookmark: _Toc119502087][bookmark: _Toc119509527]Figure 4.4.6.1: Effect of pH on the removal efficiency of IBU onto RHP1 
Operational conditions: RHP1 dosage (1 g/L), Contact time (300 min), Temperature (26 oC), agitation speed (130 rpm), IBU concentration (10 mg/L)
[bookmark: _Toc118051719][bookmark: _Toc127869291]Effect of concentration and contact time on IBU adsorption onto RHP1
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.4.6.2. The adsorption of IBU onto RHP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, an initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 10, 20, 30, 40 and 50 mg/L are 8.33, 15.37, 24.16, 32.40 and 42.29 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Bello et al., 2021a).

[bookmark: _Toc123054626][bookmark: _Toc127867138][bookmark: _Toc127867756]Figure 4.4.6.2: Effect of contact time and initial concentration on the removal efficiency of IBU onto RHP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (5)

[bookmark: _Toc118051720][bookmark: _Toc127869292]Effect of dosage on IBU adsorption onto RHP1
[bookmark: _Hlk114693112]The effect of adsorbent dosage on IBU uptake onto RHP1 is illustrated in Figure 4.4.6.3. it was observed that, as adsorbent dosage increased (0.010 – 0.0755 g/100mL), the removal efficiency of IBU was found to increase from 26.18 to 74.79%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for IBU uptake. When RHP1 dosage was further increased from 0.075 to 0.20 g/100 mL, the removal efficiency decreased from 74.79 – 51.28%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles, thereby reducing the surface area (Njewa et al., 2022).

[bookmark: _Toc123054627][bookmark: _Toc127867139][bookmark: _Toc127867757]Figure 4.4.6.3: Effect of dosage on the removal efficiency of IBU onto RHP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (5)
[bookmark: _Toc118051721][bookmark: _Toc127869293]Isothermal studies of IBU removal onto RHP1
Figures 4.4.6.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the RHP1-IBU adsorption system. The Langmuir plot is shown in Figure 4.4.6.4a. The RL values were obtained to be between 0.0622 and 0.2618 across all the investigated concentrations (10 - 50 mg/L). This suggested that the RHP1-IBU system was favourable. The maximum monolayer adsorption was obtained to be 59.88 mg/g. The Freundlich isothermal plot for the RHP1-IBU system is shown in Figure 4.4.6.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9711) was found to be greater than that of Langmuir’s (0.7756). This suggested that multilayer adsorption dominated the RHP1-IBU system. The plots of Hasley and Hill isotherm were depicted in Figures 4.4.6.4f and g. The R2 values for Hasley (0.9103) and Hill (0.8680) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the RHP1-IBU system. The Redlich-Peterson isotherm is Figure 4.4.6.4e with the values of B and R2 are 0.3724 and 0.7834 respectively. The R2 value is relatively low, suggesting that, the model does not fit the experimental data. The Dubinin-Radushkevich plot is depicted in Figure 4.4.6.4c. The D-R adsorption energy (E) for the RHP1-IBU system was obtained to be 50.00 kJ/mol which was greater than 8 kJ/mol, the uptake of IBU is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.4.6.4d) was obtained to be (0.8864), which suggested that adsorbate-adsorbate contact may have participated in the RHP1-IBU adsorption system. The value of constant (bT) obtained from the Temkin plot was 79.78 J/mol, which suggested a chemical process. The various evaluated isotherm parameters are presented in Table 4.4.6.1.




[bookmark: _Toc119502091][bookmark: _Toc119509531][image: ]
[bookmark: _Toc123054628][bookmark: _Toc127867140][bookmark: _Toc127867758]Figure 4.4.6.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot IBU onto RHP1



[bookmark: _Toc123057495]Table 4.4.6.1: Parameters of adsorption isotherm models for the uptake of IBU onto RHP1
	ISOTHERMS
	CONSTANTS
	RHP1-IBU

	FREUNDLICH
	KF (mg/g)
	13.8900

	
	1/n
	0.6276

	
	n
	1.5934

	
	R2
	0.9711

	LANGMUIR
	KL (L/mg)
	0.3218

	
	qmax (mg/g)
	59.8800

	
	RL
	0.0622-0.2618

	
	R2
	0.7756

	TEMKIN
	B
	32.2100

	
	AT (L/g)
	0.7178

	
	bT (J/mol)
	79.7800

	
	R2
	0.8864

	D-R
	qDR  (mg/g)
	55.5800

	
	β x 10-4(mmol2J-2)
	2.0000

	
	E (kJ/mol)
	50.0000

	
	R2
	0.9348

	HASLEY
	KH
	0.0100

	
	nH
	1.8086

	
	1/nH
	0.5529

	
	R2
	0.9103

	R-P
	aR (L/mg)
	13.8900

	
	B
	0.3724

	
	R2
	0.9221

	HILL
	nH
	0.7834

	
	KD
	1.7361

	
	qH (mg/g)
	59.8800

	 
	R2
	0.8680



[bookmark: _Toc118051722][bookmark: _Toc127869294]Kinetic studies on adsorption of IBU onto RHP1
The Pseudo first order (PFO) kinetic plot is depicted in Figure 4.4.6.5a, whereas the estimated parameters are listed in Table 4.4.6.2. Although correlation coefficient values are relatively high (0.9958, 0.9935, 0.9902, 0.9856, and 0.9902 for 10, 20, 30, 40 and 50 mg/L respectively) obtained for PFO (4.4.6.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.4.6.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.4.6.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.4.6.5e. The values of K increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.4.6.5f shows the Avrami plot, with the R2 values ranging from 0.8976 – 0.9737. The kAV parameter is dependent on temperature and increases with increasing concentration. This is because, as the initial concentration increased, the longer the time required to attain equilibrium (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of IBU onto RHP1 is depicted in Figure 4.4.6.5 c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 1.7794 and 8.5119 as the concentration increased from 10 to 50 mg/g. This suggests that the boundary layer, also contributed to the adsorption mechanism (Díaz-Blancas et al., 2020). The Liquid film diffusion plot is shown in Figure 4.4.6.5g, with R2 values ranging from 0.9378 – 0.9902. The values of kFD increases with increasing concentration, indicating a rapid adsorption process. The R2 values of Liquid film diffusion plot is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).

[bookmark: _Toc119502095][bookmark: _Toc119509535][image: ]
[bookmark: _Toc123054629][bookmark: _Toc127867141][bookmark: _Toc127867759]Figure 4.4.6.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of IBU adsorption onto RHP1


[bookmark: _Toc123057496]Table 4.4.6.2: Comparison of the investigated kinetic model parameters for the uptake of IBU onto RHP1
	KINETIC MODELS
	PARAMETERS
	RHP1-IBU
	 
	 

	
	
	10 mg/L
	20 mg/L
	30 mg/L
	40 mg/L
	50 mg/L

	
	qe Exp (mg/g)
	8.3333
	15.3600
	24.1500
	32.4100
	42.2900

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	5.7488
	13.1300
	19.4400
	22.1600
	33.6600

	
	  (min-1)
	0.0200
	0.0300
	0.0300
	0.0200
	0.0300

	
	R2
	0.9958
	0.9935
	0.9902
	0.9856
	0.9902

	
	S.D (%)
	13.8600
	6.5011
	8.7175
	14.1200
	9.1195

	
	χ2
	1.1618
	0.3799
	1.1401
	4.7238
	2.2092

	
	ARE
	7.4927
	2.8349
	4.0354
	7.6935
	4.2692

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	8.8889
	16.5100
	25.7100
	34.2400
	43.8500

	
	 10-3 (g mg-1 min-1)
	0.0070
	0.0040
	0.0030
	0.0020
	0.0020

	
	R2
	0.9927
	0.9973
	0.998
	0.9971
	0.993

	
	S.D (%)
	1.5625
	1.7175
	1.5084
	1.3461
	0.8922

	
	χ2
	0.0347
	0.0778
	0.0935
	0.0992
	0.0558

	
	ARE
	1.1111
	1.2294
	1.0702
	0.9484
	0.6168

	AVRAMI
	nAV
	0.5347
	0.7175
	0.6984
	0.6003
	0.6113

	
	 (min-1)
	0.05
	0.05
	0.05
	0.05
	0.06

	
	R2
	0.9046
	0.9737
	0.9734
	0.9124
	0.8976

	ELOVICH
	αEI (mg/g.min)
	3.7191
	2.1599
	16.21
	1960.39
	9179.24

	
	βEI (g/mg)
	0.8026
	0.3657
	0.2488
	0.2184
	0.1763

	
	R2
	0.9356
	0.9736
	0.9928
	0.9892
	0.9635

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.5826
	1.5354
	2.1487
	3.7719
	3.6116

	
	CI  (mg/g)
	1.7794
	1.246
	2.2702
	2.8884
	8.5119

	
	R2
	0.9577
	0.9623
	0.8585
	0.903
	0.9602

	LIQUID FILM DIFFUSION
	
	0.0200
	0.0300
	0.0300
	0.0300
	0.0400

	
	R2
	0.9681
	0.9694
	0.9902
	0.9659
	0.9378

	FRACTIONAL POWER
	V (min-1)
	0.3000
	0.4000
	0.4000
	0.5000
	0.5000

	
	k (mg/g/min)
	1.3787
	1.5018
	1.8611
	2.6461
	2.9635

	 
	R2
	0.9753
	0.9546
	0.9248
	0.9755
	0.9772


[bookmark: _Toc118051723][bookmark: _Toc127869295]Effect of temperature and thermodynamic studies of IBU removal onto RHP1
[bookmark: _Hlk114694834]The effect of temperature on the removal of IBU onto RHP1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.4.6.6.1. The initial temperature increased from 26 – 35 oC, increased the removal efficiency from 90.31-91.83%. This is because as the temperature of the adsorption system increases, the mobility of the ions in solution increases. This leads to increased interaction between RHP1 and IBU molecules (Allaoui et al., 2019). As the temperature was further increases from 35 – 55 oC, the percentage removal decreases (91.83 – 77.76%), therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between RHP1’s active sites and CQP becomes weakened. The desorption rate also increases at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054630][bookmark: _Toc127867142][bookmark: _Toc127867760][bookmark: _Toc119502096][bookmark: _Toc119509536]Figure 4.4.6.6.1: Effect of temperature on the uptake of IBU onto RHP1
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (5), initial concentration (50 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.4.6.6.2) is presented in Table 4.4.6.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value however slightly decreased. This suggested that IBU adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that IBU-RHP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system (Ali et al., 2016). 

[bookmark: _Toc119502097][bookmark: _Toc119509537][bookmark: _Toc123054631][bookmark: _Toc127867143][bookmark: _Toc127867761]Figure 4.4.6.6.2: Van’t Hoff plot of IBU uptake onto RHP1

[bookmark: _Toc123057497]Table 4.4.6.3: Thermodynamic parameters for the uptake of IBU onto RHP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-5.54
	

	308
	-91.01
	-6.19
	-33.22

	318
	
	-3.67
	

	328
	
	-3.44
	



[bookmark: _Toc118051724][bookmark: _Toc127869296]Desorption studies of IBU-RHP1 system
The desorption efficiency of the RHP1-IBU system is depicted in Figure 4.4.6.7. The desorption efficiencies were obtained in the order 66.86% 15.84%  13.97%  4.28% for NaOH, NaCl, H2O, and HCl respectively. IBU molecules have acidic attributes because of the hydrogen present in the attached carboxylic group. This functional group can dissociate into hydrogen ions and carboxylate conjugate base. An ion exchange type of interaction could be responsible for high desorption efficiency of 66.86% for NaOH. The desorption efficiency obtained for de-ionized water and NaCl were 13.97% and 15.84% respectively, which could be due the release from the adsorbed molecules on RHP1’s surface (Sajab et al., 2017). Hence, the likelihood of reusing RHP1 repeatedly in adsorption processes is a feasibility. Also, the value obtained for the degree of reversibility for all the eluents investigated ranged between 1.0100 and 2.9173 (Appendix 7), which indicated a high degree of reversibility. Hence, the mechanism of IBU adsorption onto BSP1 is via ion exchange or electrostatic attraction (Dada, et al., 2021).

[bookmark: _Toc119502098][bookmark: _Toc119509538][bookmark: _Toc123054632][bookmark: _Toc127867144][bookmark: _Toc127867762]Figure 4.4.6.7: Desorption efficiency of IBU-RHP1 system
[bookmark: _Toc118051725][bookmark: _Toc127869297]Comparison of pre-and post-adsorption characterization of IBU-RHP1 system
Figure 4.4.6.8 a and b compared the morphologies of RHP1 before and after the uptake of IBU. The pores on RHP1 were observed to have been covered leaving RHP1 with a rough surface, after the uptake of IBU. Table 4.4.6.4 also presented the comparison of FTIR absorption bands on RHP1 before and after adsorption of IBU. The observed shifts in absorption bands after IBU uptake, suggests that these functional groups participated in IBU adsorption (Radwan et al., 2019). 
[bookmark: _Toc119502099][bookmark: _Toc119509539][image: ]  [image: ]
[bookmark: _Toc123054633][bookmark: _Toc127867145][bookmark: _Toc127867763]Figure 4.4.6.8: Surface morphology of RHP1 (a) before adsorption and (b) after adsorption of IBU

[bookmark: _Toc123057498]Table 4.4.6.4: Comparison of the FTIR spectra of RHP1 before and after adsorption of IBU
	 RHP1-IBU
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3420.62
	3414.35
	6.27

	C=O stretching
	1576.04
	1609.31
	-33.27

	C-O stretching
	1194.69
	1216.38
	-21.69

	C-OH stretching
	1059.21
	1081.87
	-22.66


[bookmark: _Toc118051726][bookmark: _Toc127869298]ANN results for adsorption of IBU onto RHP1
[bookmark: _Toc118051727]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.4.6.5. As shown, with reference to the minimum MSE (7.91), 6 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 6 hidden neurons suitably predicted the adsorption efficiency of IBU uptake onto RHP1.


[bookmark: _Toc123057499]Table 4.4.6.5: Statistical metrics for selection of hidden neurons for prediction of RHP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	22.14
	0.961427

	2
	18.76
	0.963872

	3
	14.67
	0.96475

	4
	15.79
	0.975137

	5
	11.97
	0.981316

	6
	7.91
	0.988986

	7
	12.22
	0.97862

	8
	11.75
	0.977091

	9
	10.55
	0.982301

	10
	9.69
	0.986867

	11
	9.13
	0.977389

	12
	10.73
	0.983282

	13
	11.61
	0.979546

	14
	8.07
	0.989179

	15
	10.74
	0.973458

	16
	12.16
	0.9818

	17
	12.29
	0.977014

	18
	11.29
	0.978469

	19
	12.11
	0.981528

	20
	14.16
	0.978627




The variation of the Purelin, Tansig and Logsig activation functions used 6 numbers of hidden neurons. As shown in Table 4.4.6.6, the Logsig activation function gave the best prediction with an R2 value of 0.975808. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal (Khan et al., 2016). Figure 4.4.6.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-6-1) for IBU uptake onto RHP1 is depicted in Figure 4.4.6.9.2.

[bookmark: _Toc123057500]Table 4.4.6.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.975808

	Purelin
	0.833642

	Tansig
	0.959168



[image: ]
[bookmark: _Toc119502100][bookmark: _Toc119509540][bookmark: _Toc123054634][bookmark: _Toc127867146][bookmark: _Toc127867764]Figure 4.4.6.9.1: Comparison of the target and predicted removal efficiency in relation to IBU uptake onto RHP1
[image: ]
[bookmark: _Toc119502101][bookmark: _Toc119509541][bookmark: _Toc123054635][bookmark: _Toc127867147][bookmark: _Toc127867765]Figure 4.4.6.9.2:  A three-layered ANN architecture for IBU adsorption onto RHP1

Figure 4.4.6.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the experimental data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for IBU adsorption onto RHP1. Similar observations have been reported (Almuntashiri et al., 2022; Pauletto et al., 2021). A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.

[bookmark: _Toc119502102][bookmark: _Toc119509542]
[bookmark: _Toc123054636][bookmark: _Toc127867148][bookmark: _Toc127867766]Figure 4.4.6.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for IBU onto RHP1




[bookmark: _Toc118051728][bookmark: _Toc123053685][bookmark: _Toc127869299]Comparison of efficiencies of BSP1, DRP1, EGB1, HSP1 and RHP1 on IBU adsorption
[bookmark: _Hlk114647638]The various parameters obtained in the process of IBU adsorption onto BSP1, DRP1, EGB1, HSP1 and RHP1, were listed in Table 4.3.6.7. The optimum pH was obtained at pH 4 for DRP1, pH 5 for EGB1 and RHP1. While the pH of 3 was recorded for BSP1 and HSP1. The maximum quantity adsorbed at the initial concentration of 50 mg/L, for all the adsorbents were high and close in values (42.29 – 45.77 mg/g), which shows the effectiveness of all the prepared adsorbents. Comparing the R2 values, the isothermal studies for all the adsorption systems fitted the Freundlich model best. The energy of adsorption for all the systems was greater the 8 kJ/mol, which suggested chemisorption processes. All the adsorption systems were feasible, spontaneous, and exothermic with a decreased randomness. This is with an exception for EGB1 and HSP1, which was endothermic and has an increased randomness. IBU molecules have acidic attributes because of the hydrogen present in the attached carboxylic group. This functional group can dissociate into hydrogen ions and carboxylate conjugate base. An ion exchange type of interaction could be responsible for high desorption efficiency. The desorption studies for all the adsorption systems recorded high desorption efficiencies (57.74 – 80.52%) for NaOH. The confirmed that the adsorbents can be reused. The Artificial Neural Network predicted the adsorption efficiencies, with R2 values of 0.9906, 0.9907, 0.9813, 0.9844 and 0.9758 for BSP1, DRP1, EGB1, HSP1 and RHP1 respectively. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architectures successfully predicted the adsorption efficiency for IBU adsorption onto the various adsorbents used. BSP1 has the lowest MSE (4.43) with a creditable R2 value of 0.9906.
[bookmark: _Toc123057501]Table 4.4.6.7: Comparison of BSP1, DRP1, EGB1, HSP1 and RHP1 based on the various investigations carried out during IBU adsorption
	Investigations
	
	Adsorbents
	

	
	BSP1
	DRP1
	EGB1
	HSP1
	RHP1

	Operational parameters
	
	
	

	Optimum pH
	3
	4
	5
	3
	5

	Adsorbed quantity at equilibrium
	44.01
	43.65
	45.77
	43.65
	42.29

	Optimum temperature (oC)
	26
	26
	55
	55
	35

	Isothermal studies (R2)
	
	
	

	Langmuir
	0.7937
	0.9942
	0.7418
	0.7646
	0.7756

	Freundlich
	0.9967
	0.9971
	0.9826
	0.9735
	0.9711

	Dubinin-Raduchkevich
	0.992
	0.9836
	0.9452
	0.9437
	0.9348

	Temkin
	0.9919
	0.9652
	0.9012
	0.9536
	0.8864

	Redlich-Peterson
	0.8988
	0.9803
	0.9047
	0.9617
	0.9221

	Hasley
	0.9967
	0.9971
	0.9826
	0.9735
	0.9103

	Hill
	0.983
	0.9943
	0.9612
	0.9126
	0.868

	Kinetic studies (R2)
	
	
	

	Pseudo-first order
	0.9748
	0.9798
	0.9527
	0.9904
	0.9902

	Pseudo second order
	0.9997
	0.998
	0.9985
	0.9998
	0.993

	Intraparticle diffusion
	0.9031
	0.9968
	0.8661
	0.9605
	0.9602

	Elovich
	0.9532
	0.9746
	0.872
	0.9721
	0.9635

	Avrami
	0.9719
	0.9528
	0.9658
	0.9812
	0.8976

	Fractional power
	0.9034
	0.9676
	0.8051
	0.9339
	0.9772

	Liquid film diffusion
	0.9635
	0.9676
	0.9716
	0.9654
	0.9378

	Thermodynamics studies 
	
	
	

	∆So (J/K/mol)
	-6.06
	1.31
	110.55
	100.017
	-91.01

	∆Go (KJ/mol)
	-6.82
	-6.51
	-9.36
	-6.51
	-5.54

	∆Ho (KJ/mol)
	-8.56
	-5.98
	23.66
	22.96
	-33.22

	Desorption studies 
	
	
	

	Desorption efficiency (%)
	
	
	

	NaOH
	72.17
	80.52
	57.74
	67.83
	66.86

	HCl
	3.71
	5.79
	3.31
	5.24
	4.28

	Deionized water
	21.05
	36.48
	19.24
	21.14
	13.97

	NaCl
	24.78
	24.19
	20.66
	18.89
	15.84

	Artificial Neural Network model
	
	

	Number of hidden neurons
	6
	17
	12
	7
	6

	Best Transfer function
	Logsig
	Logsig
	Logsig
	Logsig
	Logsig

	MSE
	4.43
	5.31
	7.78
	6.88
	7.91

	R2
	0.9906
	0.9907
	0.9813
	0.9844
	0.9758


[bookmark: _Toc118051729][bookmark: _Toc123053686][bookmark: _Toc127869300]Comparison of qmax of IBU onto the prepared adsorbents with others available in the literature
Table 4.4.6.8 compares the qmax of IBU onto various prepared adsorbents and the prepared adsorbents were found to have larger qmax values than most previously reported in literature.
[bookmark: _Toc123057502]Table 4.4.6.8: Comparison of qmax of IBU onto the prepared adsorbents with others available in the literature
	Adsorbent
	qmax (mg/g)
	References

	Wood
	131.60
	(Mestre et al., 2009)

	Honey comb
	16.73
	(Dubey et al., 2010)

	Olive cake wastes
	39.50
	(Baccar et al., 2012)

	Commercial activated carbon
	138.10
	(Guedidi et al., 2013)

	Cork granules
	174.40
	(Mestre et al., 2014)

	Pine wood
	16.84
	(Essandoh et al., 2015)

	Carbon nanotubes
	8.24
	(Álvarez-Torrellas et al., 2016)

	Mung bean husk
	59.76
	(Mondal, Bobde, et al., 2016)

	Sugar cane bargasses
	13.51
	(Chakraborty et al., 2018)

	Functionalized bean husk
	50.00
	(Bello et al., 2019)

	Activated graphene oxide
	52.35
	(Sahin et al., 2020)

	Orange peels
	49.30
	(Bello, et al., 2020)

	Coconut husk
	76.92
	(Bello, Moshood, et al., 2020b)

	Sludge
	105.00
	(Streit et al., 2021)

	Dilenia indica peels
	7.51
	(Fadzail et al., 2021)

	Kola nut husk
	39.22
	(Bello et al., 2021a)

	BSP1
	135.14
	This study

	DRP1
	61.72
	This study

	EGB1
	85.47
	This study

	HSP1
	46.95
	This study

	RHP1
	59.88
	This study





[bookmark: _Toc118051730][bookmark: _Toc123053687][bookmark: _Toc127869301]Adsorption studies of Allura Red Food dye (ALR)
[bookmark: _Toc118051731][bookmark: _Toc123053688][bookmark: _Toc127869302]Calibration curve for ALR
The maximum absorption peak of Allura red dye was obtained by scanning a known concentration of its solution between 350 nm and 450 nm (Figure 4.5.1 a). The maximum wavelength was observed at 505 nm, which was subsequently used for the determination of the residual concentration after adsorption. Figure 4.5.1 b shows the calibration curve of allura red dye. Concentrations of 0.1, 0.2, 0.3, 0.4 and 0.5 mg/L were used to obtain the plot of absorbance against concentration. The obtained graph was then used to determine the unknown concentration of allura red. The correlation coefficient was 0.9984 shows the linearity of the calibration plot.
[bookmark: _Toc119502103][bookmark: _Toc119509543]
[bookmark: _Toc123054637][bookmark: _Toc127867149][bookmark: _Toc127867767]Figure 4.5.1: (a) The spectrum of Allura red dye ( and (b) Calibration curve for Allura red food dye

[bookmark: _Toc118051732][bookmark: _Toc123053689][bookmark: _Toc127869303]Adsorption studies of ALR onto BSP1
[bookmark: _Toc118051733][bookmark: _Toc127869304][bookmark: _Hlk113179015]Effect of pH on ALR adsorption onto BSP1
[bookmark: _Hlk114729972]The effect of pH for ALR uptake onto BSP1 is depicted in Figure 4.5.2.1. The maximum adsorption of 98.04% was obtained at pH of 4. At pH of 4, ALR is protonated, while BSP1 is anionic (pH  pHpzc (3)). Hence the optimum adsorption at pH 4. High removal efficiencies were obtained in the alkaline media. This can be attributed to the fact that, ARL is an anionic dye molecule, with sulfonate groups, which can be electrostatically attracted to the cationic surface of BSP1.The removal efficiency was observed to decrease beyond pH 9. This can be as a result of the presence of excess negatively charged ions, leading to electrostatic repulsion (Kubra et al., 2021).

[bookmark: _Toc123054638][bookmark: _Toc127867150][bookmark: _Toc127867768][bookmark: _Toc119502104][bookmark: _Toc119509544]Figure 4.5.2.1: Effect of pH on the removal efficiency of ALR onto BSP1 
Operational conditions: BSP1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), ALR concentration (5 mg/L)
[bookmark: _Toc118051734][bookmark: _Toc127869305]Effect of concentration and contact time on ALR adsorption onto BSP1
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.5.2.2. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of ALR onto BSP1 was found to be very rapid in the first 60 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 4, 8, 12, 15 and 20 mg/L are 3.23, 7.00, 11.23, 14.09 and 17.95 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Mosoarca et al., 2020).

[bookmark: _Toc123054639][bookmark: _Toc127867151][bookmark: _Toc127867769][bookmark: _Toc119502105][bookmark: _Toc119509545]Figure 4.5.2.2: Effect of contact time and initial concentration on the removal efficiency of ALR onto BSP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (4)

[bookmark: _Toc118051735][bookmark: _Toc127869306]Effect of dosage on ALR adsorption onto BSP1
The effect of adsorbent dosage on ALR uptake onto BSP1 is illustrated in Figure 4.5.2.3. It was observed that, as adsorbent dosage increased (0.05 – 0.10 g/100mL), the removal efficiency of ALR was found to increase from 93.01 to 96.44%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for ALR uptake. When BSP1 dosage was further increased from 0.10 to 0.25 g/100 mL, the removal efficiency decreased from 94.44 – 86.16%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles, thereby reducing the surface area. This could also be because, the initial concentration remained constant while the adsorbent dosage kept increasing. Hence, the decreased efficiency (Saha et al., 2020).

[bookmark: _Toc123054640][bookmark: _Toc127867152][bookmark: _Toc127867770][bookmark: _Toc119502106][bookmark: _Toc119509546]Figure 4.5.2.3: Effect of dosage on the removal efficiency of ALR onto BSP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (4) and initial concentration (5 mg/L)

[bookmark: _Toc118051736][bookmark: _Toc127869307]Isothermal studies of ALR removal onto BSP1
Figures 4.5.2.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the BSP1-ALR adsorption system. The Langmuir plot is shown in Figure 4.5.2.4a. The RL values were obtained to be between 0.0061 and 0.0296 across all the investigated concentrations (4 - 20 mg/L). This suggested that the BSP1-ALR system was favourable. The maximum monolayer adsorption was obtained to be 16.92 mg/g. The Freundlich isothermal plot for the BSP1-ALR system is shown in Figure 4.5.2.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9696) was found to be greater than that of Langmuir’s (0.9156). This suggests that multilayer adsorption dominated the BSP1-ALR system. The plots of Hasley and Hill isotherm were depicted in Figures 4.4.5.2.4f and g. The R2 values for Hasley (0.9696) and Hill (0.9422) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the BSP1-ALR system. The Redlich-Peterson isotherm is Figure 4.5.2.4e with the values of B and R2 are 0.2271 and 0.9754 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Benzaoui et al., 2018). The Dubinin-Radushkevich plot is depicted in Figure 4.5.2.4 c. The D-R adsorption energy (E) for the BSP1-ALR system was obtained to be 408.25 kJ/mol which was greater than 8 kJ/mol, the uptake of ALR is therefore via chemisorption (Alkahtani et al., 2017). The R2 value for Temkin isotherm (Figure 4.5.2.4d) was obtained to be (0.9672), which suggested that adsorbate-adsorbate contact may have participated in the BSP1-ALR adsorption system. The value of constant (bT) obtained from the Temkin plot was 725.17 J/mol, which suggested a chemical adsorption process. The various evaluated isotherm parameters are presented in Table 4.5.2.1.


[bookmark: _Toc119502110][bookmark: _Toc119509550][image: ]
[bookmark: _Toc123054641][bookmark: _Toc127867153][bookmark: _Toc127867771]Figure 4.5.2.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot ALR onto BSP1



[bookmark: _Toc123057503]Table 4.5.2.1: Parameters of adsorption isotherm models for the uptake of ALR onto BSP1
	ISOTHERM MODELS
	PARAMETERS

	 
	 
	BSP1-ALR 

	
	
	

	LANGMUIR
	qmax (mg/g)
	16.9200

	
	RL
	0.0061-0.0296

	
	R2
	0.9156

	FREUNDLICH
	KF (mg/g)
	18.3400

	
	1/n
	0.4729

	
	R2
	0.9696

	TEMKIN
	B
	3.4280

	
	AT (L/g)
	81.9500

	
	bT (J/mol)
	725.1700

	
	R2
	0.9672

	D-R
	qDR  (mg/g)
	14.5100

	
	β x 10-6 (mmol2J-2)
	3.0000

	
	E (kJ/mol)
	408.2500

	
	R2
	0.9854

	HASLEY
	KH
	0.0021

	
	nH
	2.1146

	
	1/nH
	0.4729

	
	R2
	0.9696

	R-P
	A (L/mg)
	17.3900

	
	B
	0.2271

	
	R2
	0.9754

	HILL
	nH
	1.0227

	
	KD
	0.5469

	
	qH (mg/g)
	13.6800

	 
	R2
	0.9422



[bookmark: _Toc118051737][bookmark: _Toc127869308]Kinetic studies on adsorption of ALR onto BSP1
The Pseudo first order (PFO) kinetic plot is depicted in Figure 4.5.2.5a, whereas the estimated parameters are listed in Table 4.5.2.2. Although correlation coefficient values are relatively high (0.9328, 0.9615, 0.9741, 0.9837, and 0.9769 for 4, 8, 12, 15 and 20 mg/L respectively) were obtained for PFO (4.5.2.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.5.2.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.5.2.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.5.2.5e. The values of K increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.5.2.5f shows the Avrami plot, with the R2 values ranging from 0.9006 – 0.9468. The kAV parameter is dependent on temperature and increases with increasing concentration. This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of ALR onto BSP1 is depicted in Figure 4.5.2.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 1.5810 and 12.42 as the concentration increased from 4 to 20 mg/L. This suggests that the boundary layer, also contributed to the adsorption mechanism (Díaz-Blancas et al., 2020). The Liquid film diffusion plot is shown in Figure 4.5.2.5g. The R2 values of Liquid film diffusion plot is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).














[bookmark: _Toc119502114][bookmark: _Toc119509554][image: ]
[bookmark: _Toc123054642][bookmark: _Toc127867154][bookmark: _Toc127867772]Figure 4.5.2.5 g: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of ALR adsorption onto BSP1



[bookmark: _Toc123057504]Table 4.5.2.2: Comparison of the investigated kinetic model parameters for the uptake of ALR onto BSP1
	 
	 
	BSP1
	 
	 
	 
	 

	KINETIC MODELS
	PARAMETERS
	ALR CONCENTRATION (mg/L)

	
	
	4.0000
	8.000
	12.0000
	15.0000
	20.0000

	
	qe Exp (mg/g)
	3.2300
	7.0100
	10.9500
	13.9400
	17.9500

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.5200
	2.1100
	3.660000
	4.7100
	17.950

	
	10-3 (min-1)
	2.6000
	6.4000
	5.7000
	6.1000
	5.9000

	
	R2
	0.9328
	0.9615
	0.9741
	0.9837
	0.9769

	
	S.D (%)
	23.6400
	31.3000
	29.7800
	29.6300
	30.5700

	
	χ2
	1.9173
	11.4400
	14.5400
	18.1500
	26.5200

	
	ARE
	18.6900
	38.8800
	33.2300
	32.7400
	36.0200

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	2.5300
	7.0400
	11.2800
	14.2200
	17.9500

	
	10-2 (g mg-1 min-1)
	4.2200
	1.1700
	0.7600
	0.5100
	1.0010

	
	R2
	0.9937
	0.9979
	0.9973
	0.9994
	0.9991

	
	S.D (%)
	0.1641
	0.0015
	0.1101
	0.0063
	0.1066

	
	χ2
	0.0165
	0.0007
	0.0003
	1.32  10-6
	0.0005

	
	ARE
	1.2693
	0.1731
	0.09233
	0.0052
	0.0893

	AVRAMI
	nAV
	0.2549
	0.4166
	0.3485
	0.5154
	0.3809

	
	 (min-1)
	0.0102
	0.0107
	0.0849
	0.0347
	0.0585

	
	R2
	0.9593
	0.9873
	0.9835
	0.9773
	0.9919

	ELOVICH
	αEI (mg/g.min)
	1.9437
	7.8146
	73.4203
	108.3562
	353.612

	
	βEI (g/mg)
	2.5947
	1.2825
	0.8997
	0.5209
	0.5186

	
	R2
	0.9842
	0.9882
	0.9832
	0.9888
	0.9844

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.0536
	0.1073
	0.1165
	0.2268
	0.2305

	
	CI  (mg/g)
	1.5810
	4.6170
	8.4256
	8.9147
	12.4220

	
	R2
	0.9232
	0.9209
	0.9265
	0.8888
	0.8386

	LIQUID FILM DIFFUSION
	
	0.0026
	0.0053
	0.0053
	0.0058
	0.0065

	
	R2
	0.9188
	0.9511
	0.9563
	0.9610
	0.9386

	FRACTIONAL POWER
	V (min-1)
	0.1227
	0.1884
	0.1137
	0.1374
	0.1353

	
	k (mg/g/min)
	1.1037
	1.4632
	2.1138
	2.1756
	2.4276

	 
	R2
	0.9386
	0.9006
	0.9197
	0.9468
	0.9448


[bookmark: _Toc118051738][bookmark: _Toc127869309]Effect of temperature and thermodynamic studies of ALR removal onto BSP1
The effect of temperature on the removal of ALR onto BSP1 (Figure 4.5.2.6.1) was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.5.2.6.1. As the temperature increased, the percentage removal decreased (96.49 – 85.33%), therefore lower temperatures favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between BSP1’s active sites and ALR molecules were possibly weakened (Wong et al., 2018).

[bookmark: _Toc123054643][bookmark: _Toc127867155][bookmark: _Toc127867773][bookmark: _Toc119502115][bookmark: _Toc119509555]Figure 4.5.2.6.1: Effect of temperature on the uptake of ALR onto BSP1
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (4), initial concentration (15 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.5.2.6.2) is presented in Table 4.5.2.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature of the system was raised, its negative value further decreased. This suggested that ALR adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that ALR-BSP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system (AL-Da’amy & AL-Khazali, 2017). 

[bookmark: _Toc119502116][bookmark: _Toc119509556][bookmark: _Toc123054644][bookmark: _Toc127867156][bookmark: _Toc127867774]Figure 4.5.2.6.1: Van’t Hoff plot of ALR uptake onto BSP1

[bookmark: _Toc123057505]Table 4.5.2.3: Thermodynamic parameters for the uptake of ALR onto BSP1
	TEMP. (K)
	∆S (J/K/mol)
	∆G (kJ/mol)
	∆H (kJ/mol)

	299
	
	-7.62
	

	308
	-178.22
	-5.22
	-60.47

	318
	
	-3.11
	

	328
	
	-2.62
	


[bookmark: _Toc118051739][bookmark: _Toc127869310]Desorption studies of ALR-BSP1 system
[bookmark: _Hlk114562427][bookmark: _Hlk114503299]Figure 4.5.2.7 depicted the desorption efficiency of the BSP1-ALR system. The desorption efficiency was obtained to be generally low. NaOH had the highest desorption efficiency (15.65%) whereas NaCl, HCl and H2O have a desorption efficiency of 7.51%, 5.88% and 5.38% respectively. This suggested that ALR penetrated deep into BSP1 pores while some formed strong bond with BSP1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of ALR from BSP1’s surface tasking (Inyinbor et al., 2020). This was supported by the values of desorption index (0.8937 – 1.0188) (Appendix 7). These values indicated low degree of reversibility. Bilghia sapida waste is very abundant, which can make up for its commercial use as adsorbents.

[bookmark: _Toc119502117][bookmark: _Toc119509557][bookmark: _Toc123054645][bookmark: _Toc127867157][bookmark: _Toc127867775]Figure 4.5.2.7: Desorption efficiency of ALR-BSP1 system

[bookmark: _Toc118051740][bookmark: _Toc127869311]Comparison of pre-and post-adsorption characterization of ALR-BSP1 system
Figure 4.5.2.8 a and b compared the morphologies of BSP1 before and after the uptake of ALR. The pores on BSP1 were observed to have been covered leaving BSP1 with a rough surface, after the uptake of ALR. Table 4.5.2.4 also presented the comparison of FTIR absorption bands on BSP1 before and after adsorption of ALR. The observed shifts in absorption bands after ALR uptake, suggests that these functional groups participated in ALR adsorption (Malima et al., 2021). 
[bookmark: _Toc119502118][bookmark: _Toc119509558][image: ]   [image: ]
[bookmark: _Toc123054646][bookmark: _Toc127867158][bookmark: _Toc127867776]Figure 4.5.2.8: Surface morphology of BSP1 (a) before adsorption and (b) after adsorption of ALR
[bookmark: _Toc123057506]Table 4.5.2.4: Comparison of the FTIR spectra of BSP1 before and after adsorption of ALR
	[bookmark: _Hlk113014893] BSP1-ALR
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3362.76
	3421
	-58.24

	C-H stretching
	2924.04
	2900
	24.04

	C=O stretching
	1623.77
	1620
	3.77

	C-OH stretching
	1040.49
	1080
	-39.51


[bookmark: _Toc118051741][bookmark: _Toc127869312]ANN results for adsorption of ALR onto BSP1
[bookmark: _Toc118051742]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.5.2.5. As shown, with reference to the minimum MSE (9.96), 14 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 14 hidden neurons suitably predicted the adsorption efficiency of ALR uptake onto BSP1.




[bookmark: _Toc123057507]Table 4.5.2.5: Statistical metrics for selection of hidden neurons for prediction of BSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2
	

	1
	40.11
	0.917572
	

	2
	23.03
	0.92429
	

	3
	18.29
	0.949845
	

	4
	16.02
	0.956288
	

	5
	22.37
	95863681
	

	6
	20.09
	0.953748
	

	7
	16.81
	0.960204
	

	8
	16.91
	0.935863
	

	9
	13.66
	0.9516
	

	10
	11.14
	0.95668
	

	11
	14.69
	0.95942
	

	12
	16.64
	0.9516
	

	13
	14.95
	0.960008
	

	14
	9.96
	0.977132
	

	15
	11.06
	0.966486
	

	16
	13.01
	0.963931
	

	17
	14.15
	96452041
	

	18
	11.36
	0.967272
	

	19
	17.46
	0.937992
	

	20
	19.27
	0.945756
	


[bookmark: _Hlk119088146]The variation of the Purelin, Tansig and Logsig activation functions used 14 numbers of hidden neurons. As shown in Table 4.5.2.6, the Logsig activation function gave the best prediction with an R2 value of 0.944978. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal (Feng & Lu, 2019). Figure 4.5.2.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-14-1) for ALR uptake onto BSP1 is depicted in Figure 4.5.2.9.2.


[bookmark: _Toc123057508]Table 4.5.2.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.944978

	Purelin
	0.761605

	Tansig
	0.933349



[image: ]
[bookmark: _Toc119502119][bookmark: _Toc119509559][bookmark: _Toc123054647][bookmark: _Toc127867159][bookmark: _Toc127867777]Figure 4.5.2.9.1: Comparison of the target and predicted removal efficiency in relation to ALR uptake onto BSP1

[image: ]
[bookmark: _Toc119502120][bookmark: _Toc119509560][bookmark: _Toc123054648][bookmark: _Toc127867160][bookmark: _Toc127867778][bookmark: _Hlk113183045]Figure 4.5.2.9.2: A three-layered ANN architecture for ALR adsorption onto BSP1
Figure 4.5.2.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the experimental data was successfully captured by the optimal ANN conditions. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model. Similar findings have been reported (Karimi et al., 2019; Khan et al., 2016).

[bookmark: _Toc119502121][bookmark: _Toc119509561]
[bookmark: _Toc123054649][bookmark: _Toc127867161][bookmark: _Toc127867779]Figure 4.5.2.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for ALR uptake onto BSP1

[bookmark: _Toc118051743][bookmark: _Toc123053690][bookmark: _Toc127869313]Adsorption studies of ALR onto DRP1
[bookmark: _Toc118051744][bookmark: _Toc127869314]Effect of pH on ALR adsorption onto DRP1
The effect of pH for ALR uptake onto DRP1 is depicted in Figure 4.5.3.1. The maximum adsorption of 98.57% was obtained at pH of 7. High removal efficiencies were generally obtained in acidic media. This can be attributed to the fact that, ARL is an anionic dye molecule, with sulfonate groups, which can be electrostatically attracted to the cationic surface of DRP1.The removal efficiency was observed to decrease beyond pH 7. This can be as a result of the presence of excess negatively charged ions, leading to electrostatic repulsion (Abdel-Khalek et al., 2017). 

[bookmark: _Toc123054650][bookmark: _Toc127867162][bookmark: _Toc127867780][bookmark: _Toc119502122][bookmark: _Toc119509562]Figure 4.5.3.1: Effect of pH on the removal efficiency of ALR onto DRP1 
Operational conditions: DRP1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), ALR concentration (0.3 mg/L)
[bookmark: _Toc118051745][bookmark: _Toc127869315]Effect of concentration and contact time on ALR adsorption onto DRP1
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.5.3.2. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of ALR onto DRP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 4, 8, 12, 15 and 20 mg/L are 3.21, 5.88, 8.86, 11.24 and 13.62 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri, 2018).

[bookmark: _Toc123054651][bookmark: _Toc127867163][bookmark: _Toc127867781][bookmark: _Toc119502123][bookmark: _Toc119509563]Figure 4.5.3.2: Effect of contact time and initial concentration on the removal efficiency of ALR onto DRP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (7)

[bookmark: _Toc118051746][bookmark: _Toc127869316]Effect of dosage on ALR adsorption onto DRP1
The effect of adsorbent dosage on ALR uptake onto DRP1 is illustrated in Figure 4.5.3.3. it was observed that, as adsorbent dosage increased (0.05 – 0.10 g/100mL), the removal efficiency of ALR was found to increase from 41.03 to 78.55%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for ALR uptake. When DRP1 dosage was further increased from 0.10 to 1.00 g/100 mL, the removal efficiency decreased from 78.55 – 17.58%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles, thereby reducing the surface area. This could also be because, the initial concentration remained constant while the adsorbent dosage kept increasing. Hence, the decreased efficiency (Saha et al., 2020).

[bookmark: _Toc123054652][bookmark: _Toc127867164][bookmark: _Toc127867782][bookmark: _Toc119502124][bookmark: _Toc119509564]Figure 4.5.3.3: Effect of dosage on the removal efficiency of ALR onto DRP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (7) and initial concentration (2 mg/L).

[bookmark: _Toc118051747][bookmark: _Toc127869317]Isothermal studies of ALR removal onto DRP1
Figures 4.5.3.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the DRP1-ALR adsorption system. The Langmuir plot is shown in Figure 4.5.3.4a. The RL values were obtained to be between 0.0135 and 0.0639 across all the investigated concentrations (4 - 20 mg/L). This suggested that the DRP1-ALR system was favourable (Ramesh et al., 2013). The maximum monolayer adsorption was obtained to be 15.17 mg/g. The Freundlich isothermal plot for the DRP1-ALR system is shown in Figure 4.5.3.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9962) was found to be greater than that of Langmuir’s (0.9896). This suggested that multilayer adsorption dominated the DRP1-ALR system. The plots of Hasley and Hill isotherm were depicted in Figures 4.5.3.4f and g. The R2 values for Hasley (0.9962) and Hill (0.9637) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the DRP1-ALR system. The Redlich-Peterson isotherm is Figure 4.5.3.4 e with the values of B and R2 are 0.2384 and 0.9803 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Mondal et al., 2015). The Dubinin-Radushkevich plot is depicted in Figure 4.5.3.4c. The D-R adsorption energy (E) for the DRP1-ALR system was obtained to be 408.25 kJ/mol which was greater than 8 kJ/mol, the uptake of ALR is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.5.3.4d) was obtained to be (0.9913), which suggested that adsorbate-adsorbate contact may have participated in the DRP1-ALR adsorption system. The value of constant (bT) obtained from the Temkin plot was 758.45 J/mol, suggests a chemical adsorption process (Amin et al., 2015). The various evaluated isotherm parameters are presented in Table 4.5.3.1.
[bookmark: _Toc119502128][bookmark: _Toc119509568][image: ]
[bookmark: _Toc123054653][bookmark: _Toc127867165][bookmark: _Toc127867783]Figure 4.5.3.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot ALR onto DRP1

[bookmark: _Toc123057509]Table 4.5.3.1: Parameters of adsorption isotherm models for the uptake of ALR onto DRP1
	ISOTHERMS
	CONSTANTS
	DRP1-ALR

	FREUNDLICH
	KF (mg/g)
	3.4018

	
	1/n
	0.5667

	
	n
	1.7646

	
	R2
	0.9962

	LANGMUIR
	KL (L/mg)
	4.8815

	
	qmax (mg/g)
	15.17

	
	RL
	0.0135-0.0639

	
	R2
	0.9896

	TEMKIN
	B
	3.3872

	
	AT (L/g)
	46.6400

	
	bT (J/mol)
	758.45

	
	R2
	0.9913

	D-R
	qDR  (mg/g)
	12.6600

	
	β x 10-6(mmol2J-2)
	3.0000

	
	E (kJ/mol)
	408.2500

	
	R2
	0.9930

	HASLEY
	KH
	0.0100

	
	nH
	1.7646

	
	1/nH
	0.5667

	
	R2
	0.9962

	R-P
	aR (L/mg)
	17.3900

	
	B
	0.2384

	
	R2
	0.9803

	HILL
	nH
	1.0179

	
	KD
	0.5469

	
	qH (mg/g)
	17.9900

	 
	R2
	0.9637



[bookmark: _Toc118051748][bookmark: _Toc127869318]Kinetic studies on adsorption of ALR onto DRP1
The Pseudo first order (PFO) kinetic plot is depicted in Figure 4.5.3.5a, whereas the estimated parameters are listed in Table 4.5.3.2. Although correlation coefficient values are relatively high (0.8455, 0.9468, 0.9597, 0.9093, and 0.9469 for 4, 8, 12, 15 and 20 mg/L respectively) were obtained for PFO (4.5.3.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.5.3.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.5.3.5 d. The desorption coefficient (βEI) was found to decrease as the initial concentration increased, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.5.3.5e. The values of K increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.5.3.5f shows the Avrami plot, with the R2 values ranging from 0.9176 – 0.9914. The kAV parameter is dependent on temperature and increases with increasing concentration. This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of ALR onto DRP1 is depicted in Figure 4.5.3.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.1418 and 5.5142 as the concentration increased from 4 to 20 mg/L. This suggests that the boundary layer, also contributed to the adsorption mechanism (Dehbi et al., 2020). The Liquid film diffusion plot is shown in Figure 4.5.3.5g, with R2 values ranging from 0.9161 – 0.9725. The R2 values of Liquid film diffusion plot is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).

[bookmark: _Toc119502132][bookmark: _Toc119509572][image: ]
[bookmark: _Toc123054654][bookmark: _Toc127867166][bookmark: _Toc127867784]Figure 4.5.3.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of ALR adsorption onto DRP1
[bookmark: _Toc123057510]Table 4.5.3.2: Comparison of the investigated kinetic model parameters for the uptake of ALR onto DRP1
	
	
	
	DRP1-ALR
	
	
	

	KINETIC MODELS
	PARAMETERS
	CONCENTRATION (mg/L)
	 

	
	
	4 mg/L
	8 mg/L
	12 mg/L
	15 mg/L
	20 mg/L

	
	qe Exp (mg/g)
	3.2627
	6.0069
	9.193
	11.7744
	14.2627

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	2.7074
	2.9482
	2.1016
	4.3762
	3.3167

	
	 (min-1)
	0.0152
	0.0102
	0.0116
	0.0167
	0.0145

	
	R2
	0.8455
	0.9468
	0.9597
	0.9093
	0.9469

	
	S.D (%)
	7.612
	22.7721
	34.4976
	28.09
	34.32

	
	χ2
	0.1139
	3.1734
	23.9200
	12.5100
	36.1200

	
	ARE
	3.4187
	17.2900
	56.2300
	28.1750
	55.0100

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	3.2626
	5.9665
	8.9445
	11.4200
	13.8100

	
	 (g mg-1 min-1)
	0.0156
	0.0117
	0.0210
	0.0131
	0.0177

	
	R2
	0.9913
	0.9960
	0.9998
	0.9999
	0.9999

	
	S.D (%)
	0.4087
	0.3472
	0.2349
	0.4111
	0.3334

	
	χ2
	0.00002
	0.0005
	0.0001
	0.0012
	0.0038

	
	ARE
	0.2771
	0.2347
	0.1581
	0.2785
	0.2253

	AVRAMI
	nAV
	0.3413
	0.3143
	0.3985
	0.5236
	0.4413

	
	 (min-1)
	0.0387
	0.0858
	0.0035
	0.0748
	0.1615

	
	R2
	0.9304
	0.9176
	0.931
	0.9682
	0.9914

	ELOVICH
	αEI (mg/g.min)
	2.3373
	10.18
	72.01
	125.06
	415.42

	
	βEI (g/mg)
	2.7481
	1.7815
	1.1619
	0.6517
	0.6584

	
	R2
	0.9613
	0.9562
	0.9335
	0.9277
	0.9219

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.1109
	0.0696
	0.0611
	0.2445
	0.6374

	
	CI (mg/g)
	0.1418
	2.5928
	5.5142
	5.1347
	3.9469

	
	R2
	0.9557
	0.9295
	0.7213
	0.6731
	0.8067

	LIQUID FILM DIFFUSION
	
	0.0062
	0.0083
	0.0126
	0.0175
	0.0181

	
	R2
	0.9725
	0.9667
	0.9571
	0.9433
	0.9161

	FRACTIONAL POWER
	V (min-1)
	0.184
	0.137
	0.1454
	0.1327
	0.2082

	
	k (mg/g/min)
	1.0234
	1.5072
	1.8983
	2.1201
	2.1115

	 
	R2
	0.9484
	0.9465
	0.8385
	0.9282
	0.9139


[bookmark: _Toc118051749][bookmark: _Toc127869319]Effect of temperature and thermodynamic studies of ALR removal onto DRP1
The effect of temperature on the removal of ALR onto DRP1 (Figure 4.5.3.6.1) was investigated at 26, 35, 45 and 55 oC as shown. As the temperature increased, the percentage removal decreased (95.55 – 74.41%), therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between DRP1’s active sites and ALR molecules become weakened. In addition, the possibility of the desorption rate increases at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054655][bookmark: _Toc127867167][bookmark: _Toc127867785][bookmark: _Toc119502133][bookmark: _Toc119509573]Figure 4.5.3.6.1: Effect of temperature on the uptake of ALR onto DRP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (7), initial concentration (15 mg/L)


The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.5.3.6.2) is presented in Table 4.5.3.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature of the system was raised, its negative value further decreased. This suggested that ALR adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that ALR-DRP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system (Abdel-Ghani et al., 2017). 

[bookmark: _Toc119502134][bookmark: _Toc119509574][bookmark: _Toc123054656][bookmark: _Toc127867168][bookmark: _Toc127867786]Figure 4.5.3.6.1: Van’t Hoff plot of ALR uptake onto DRP1


[bookmark: _Toc123057511]Table 4.5.3.3: Thermodynamic parameters for the uptake of ALR onto DRP1
	TEMP. (K)
	∆S (J/K/mol)
	∆G (kJ/mol)
	∆H (kJ/mol)

	299
	
	-7.62
	

	308
	-169.32
	-5.22
	-57.76

	318
	
	-3.12
	

	328
	
	-2.91
	


[bookmark: _Toc118051750][bookmark: _Toc127869320]Desorption studies of ALR-DRP1 system
[bookmark: _Hlk114767644]Figure 4.5.3.7 depicted the desorption efficiency of the DRP1-ALR system. The desorption efficiency was obtained to be generally low. NaOH had the highest desorption efficiency (23.97%) whereas NaCl, HCl and H2O have a desorption efficiency of 9.84%, 13.12% and 8.49% respectively. This suggested that ALR penetrated deep into DRP1 pores while some formed strong bond with DRP1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of ALR from DRP1’s surface difficult (Inyinbor et al., 2016b). The degree of reversibility (Appendix 7) ranged between 0.8004 and 0.9634 which indicated low degree of reversibility. Delonix regia waste is very abundant, which can make up for its commercial use as adsorbents.

[bookmark: _Toc119502135][bookmark: _Toc119509575][bookmark: _Toc123054657][bookmark: _Toc127867169][bookmark: _Toc127867787]Figure 4.5.3.7: Desorption efficiency of ALR-DRP1 system
[bookmark: _Toc118051751][bookmark: _Toc127869321]Comparison of pre-and post-adsorption characterization of ALR-DRP1 system
Figure 4.5.3.8 a and b compared the morphologies of DRP1 before and after the uptake of ALR. The large hollow (pores) on DRP1 were observed to have been partially filled up, with the remaining part of DRP1’s surface completely blocked, after the uptake of ALR. Table 4.5.3.4 also presented the comparison of FTIR absorption bands on DRP1 before and after adsorption of ALR. The observed shifts in absorption bands after ALR uptake, suggests that these functional groups participated in ALR adsorption (Zhao et al., 2017). 
[bookmark: _Toc119502136][bookmark: _Toc119509576][image: ]  [image: ]
[bookmark: _Toc123054658][bookmark: _Toc127867170][bookmark: _Toc127867788]Figure 4.5.3.8: Surface morphology of DRP1 (a) before adsorption and (b) after adsorption
[bookmark: _Toc123057512]Table 4.5.3.4: Comparison of the FTIR spectra of DRP1 before and after adsorption of ALR
	 DRP1-ALR
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3396.03
	3406.15
	-10.12

	C-H stretching
	2883.06
	2881.13
	1.93

	C=O stretching
	1616.06
	1609.79
	6.27

	C-O stretching
	1227.47
	1237.11
	-9.64

	C-OH stretching
	1080.91
	1079.94
	0.97


[bookmark: _Toc118051752][bookmark: _Toc127869322]ANN results for adsorption of ALR onto DRP1
[bookmark: _Toc118051753]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.5.3.5. As shown, with reference to the minimum MSE (26.86), 10 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 10 hidden neurons suitably predicted the adsorption efficiency of ALR uptake onto DRP1.
[bookmark: _Toc123057513]Table 4.5.3.5: Statistical metrics for selection of hidden neurons for prediction of DRP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	98.18
	0.578664

	2
	85.91
	0.751862

	3
	80.31
	0.696724

	4
	60.81
	0.793703

	5
	51.31
	0.820292

	6
	56.27
	0.85433

	7
	28.35
	0.878344

	8
	55.15
	0.878344

	9
	41.98
	0.869743

	10
	26.86
	0.924867

	11
	47.18
	0.864528

	12
	42.43
	0.828646

	13
	42.96
	0.852668

	14
	43.31
	0.877032

	15
	55.57
	0.825554

	16
	52.27
	0.865458

	17
	61.93
	0.81054

	18
	42.06
	0.880595

	19
	67.28
	0.856365

	20
	98.75
	0.711998


The variation of the Purelin, Tansig and Logsig activation functions used 10 numbers of hidden neurons. As shown in Table 4.5.3.6, the Logsig activation function gave the best prediction with an R2 value of 0.90706. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. `these functions also decided which of the neurons to be activated (Khan et al., 2016). Figure 4.5.3.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-10-1) for ALR uptake onto DRP1 is depicted in Figure 4.5.3.9.2.

[bookmark: _Toc123057514]Table 4.5.3.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.90706

	Purelin
	Invalid

	Tansig
	0.881158




[image: ]
[bookmark: _Toc119502137][bookmark: _Toc119509577][bookmark: _Toc123054659][bookmark: _Toc127867171][bookmark: _Toc127867789]Figure 4.5.3.9.1: Comparison of the target and predicted removal efficiency in relation to ALR uptake onto DRP1

[image: ]
[bookmark: _Toc119502138][bookmark: _Toc119509578][bookmark: _Toc123054660][bookmark: _Toc127867172][bookmark: _Toc127867790]Figure 4.5.3.9.2:  A three-layered ANN architecture for ALR adsorption onto DRP1

[bookmark: _Hlk119092657]Figure 4.5.3.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the experimental data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency for ALR adsorption onto DRP1. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model. Similar observations have been reported (Afolabi et al., 2020b; Pauletto et al., 2021).

Figure 4.5.3.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for ALR uptake onto DRP1
[bookmark: _Toc118051754][bookmark: _Toc123053691][bookmark: _Toc127869323]Adsorption studies of ALR onto EGB1
[bookmark: _Toc118051755][bookmark: _Toc127869324]Effect of pH on ALR adsorption onto EGB1
The effect of pH for ALR uptake onto EGB1 is depicted in Figure 4.5.4.1. The maximum adsorption of 79.25% was obtained at pH of 7. BSP1 is cationic in nature whereas ALR is an anionic dye molecule, with sulfonate groups, which can be electrostatically attracted to the cationic surface of EGB1. A sinusoidal effect was observed at pH 6, where the removal efficiency of EGB1 dropped to 62.77%. This could be because the pHPZC for EGB is 2.20, which is the isoelectric point. At this pH, above pH 2.20, EGB1’s surface is anionic. There is a possibility of electrostatic repulsion with the anionic ARL molecules, hence a lower efficiency was recorded (Ndoun et al., 2021). 

[bookmark: _Toc123054661][bookmark: _Toc127867173][bookmark: _Toc127867791][bookmark: _Toc119502139][bookmark: _Toc119509579]Figure 4.5.4.1: Effect of pH on the removal efficiency of ALR onto EGB1 
Operational conditions: EGB1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), ALR concentration (5 mg/L)
[bookmark: _Toc118051756][bookmark: _Toc127869325]Effect of concentration and contact time on ALR adsorption onto EGB1
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.5.4.2. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of ALR onto EGB1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 4, 8, 12, 15 and 20 mg/L are 2.72, 6.41, 10.07, 12.31 and 15.74 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054662][bookmark: _Toc127867174][bookmark: _Toc127867792][bookmark: _Toc119502140][bookmark: _Toc119509580]Figure 4.5.4.2: Effect of contact time and initial concentration on the removal efficiency of ALR onto EGB1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (7)
[bookmark: _Toc118051757][bookmark: _Toc127869326]Effect of dosage on ALR adsorption onto EGB1
The effect of adsorbent dosage on ALR uptake onto EGB1 is illustrated in Figure 4.5.4.3. it was observed that, as adsorbent dosage increased (0.05 – 0.10 g/100mL), the removal efficiency of ALR was found to increase from 95.66 to 98.19%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for ALR uptake. When EGB1 dosage was further increased from 0.10 to 0.25 g/100 mL, the removal efficiency decreased from 98.19 – 82.17%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles, thereby reducing the surface area. This could also be because, the initial concentration remained constant while the adsorbent dosage kept increasing (Benzaoui et al., 2018).

[bookmark: _Toc123054663][bookmark: _Toc127867175][bookmark: _Toc127867793][bookmark: _Toc119502141][bookmark: _Toc119509581]Figure 4.5.4.3: Effect of dosage on the removal efficiency of ALR onto EGB1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (7)
[bookmark: _Toc118051758][bookmark: _Toc127869327]Isothermal studies of ALR removal onto EGB1
Figures 4.5.4.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the EGB1-ALR adsorption system. The Langmuir plot is shown in Figure 4.5.4.4a. The RL values were obtained to be between 0.1432 and 0.4553 across all the investigated concentrations (4 - 20 mg/L). This suggested that the EGB1-ALR system was favourable (Araujo et al., 2021). The maximum monolayer adsorption was obtained to be 37.04 mg/g. The Freundlich isothermal plot for the EGB1-ALR system is shown in Figure 4.5.4.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9820) was obtained to be greater than that of Langmuir’s (0.9264). This suggested that multilayer adsorption dominated the EGB1-ALR system. The plots of Hasley and Hill isotherm were depicted in Figures 4.5.4.4f and g. The R2 values for Hasley (0.9820) and Hill (0.9767) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the EGB1-ALR system. The Redlich-Peterson isotherm is Figure 4.5.4.4e with the values of B and R2 are 0.3620 and 0.9462 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Nethaji et al., 2013). The Dubinin-Radushkevich plot is depicted in Figure 4.5.4.4c. The D-R adsorption energy (E) for the EGB1-ALR system was obtained to be 158.11 kJ/mol which was greater than 8 kJ/mol, the uptake of ALR is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.5.4.4d) was obtained to be (0.9637), which suggested that adsorbate-adsorbate contact may have participated in the EGB1-ALR adsorption system. The value of constant (bT) obtained from the Temkin plot was 390.26 J/mol, which suggested a chemical adsorption process (Limousy et al., 2017). The various evaluated isotherm parameters are presented in Table 4.5.4.1.






[bookmark: _Toc119502145][bookmark: _Toc119509585][image: ]
[bookmark: _Toc123054664][bookmark: _Toc127867176][bookmark: _Toc127867794]Figure 4.5.4.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot ALR onto EGB1

[bookmark: _Toc123057515]Table 4.5.4.1: Parameters of adsorption isotherm models for the uptake of ALR onto EGB1
	 
	 EGB1-ALR
	

	ISOTHERM MODELS
	PARAMETERS

	LANGMUIR
	KL (L/mg)
	0.3988

	
	qmax (mg/g)
	37.0400

	
	RL
	0.1432-0.4553

	
	R2
	0.9264

	FREUNDLICH
	KF (mg/g)
	9.3046

	
	n
	1.5674

	
	1/n
	0.6380

	
	R2
	0.9820

	TEMKIN
	B
	6.5829

	
	AT (L/g)
	4.4493

	
	bT (J/mol)
	390.2600

	
	R2
	0.9637

	D-R
	qDR  (mg/g)
	16.4400

	
	β x 10-5(mmol2J-2)
	2.0000

	
	E (kJ/mol)
	158.1100

	
	R2
	0.9573

	HASLEY
	KH
	0.0303

	
	nH
	1.5674

	
	1/nH
	0.6380

	
	R2
	0.9820

	R-P
	aR (L/mg)
	9.3045

	
	B
	0.3620

	
	R2
	0.9462

	HILL
	nH
	1.0401

	
	KD
	1.4805

	
	qH (mg/g)
	33.0400

	 
	R2
	0.9767



[bookmark: _Toc118051759][bookmark: _Toc127869328]Kinetic studies on adsorption of ALR onto EGB1
The Pseudo first order (PFO) kinetic plot is depicted in Figure 4.5.4.5a, whereas the estimated parameters are listed in Table 4.5.4.2. Although correlation coefficient values are relatively high (0.9570, 0.9640, 0.9510, 0.9728, and 0.9429 for 4, 8, 12, 15 and 20 mg/L respectively) were obtained for PFO (4.5.4.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.5.4.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.5.4.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.5.4.5e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.5.4.5f shows the Avrami plot, with the R2 values ranging from 0.9594 – 0.9946. The kAV parameter is dependent on temperature and increases with increasing concentration. This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of ALR onto EGB1 is depicted in Figure 4.5.4.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.1266 and 0.5734 as the concentration increased from 4 to 20 mg/L. This suggests that the boundary layer, also contributed to the adsorption mechanism (Díaz-Blancas et al., 2020). The Liquid film diffusion plot is shown in Figure 4.5.4.5g. The R2 values of Liquid film diffusion plot is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).
[bookmark: _Toc119502149][bookmark: _Toc119509589][image: ]
[bookmark: _Toc123054665][bookmark: _Toc127867177][bookmark: _Toc127867795]Figure 4.5.4.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of ALR adsorption onto EGB1

[bookmark: _Toc123057516]Table 4.5.4.2: Comparison of the investigated kinetic model parameters for the uptake of ALR onto EGB1
	 
	 
	 
	EGB1-ALR
	 
	 
	 

	KINETIC MODELS
	PARAMETERS
	CONCENTRATION (mg/L)
	 

	
	
	4 mg/L
	8 mg/L
	12 mg/L
	15 mg/L
	20 mg/L

	
	qe Exp (mg/g)
	3.3093
	7.1000
	11.3500
	14.4700
	18.1200

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.6688
	3.1165
	3.4178
	6.0472
	5.2588

	
	 (min-1)
	0.0100
	0.0200
	0.0100
	0.0100
	0.0100

	
	R2
	0.9570
	0.9640
	0.9510
	0.9728
	0.9429

	
	S.D (%)
	22.1695
	25.0914
	31.2613
	26.0343
	31.7446

	
	χ2
	1.6127
	5.0918
	18.4363
	11.7373
	31.4701

	
	ARE
	16.3842
	21.3036
	38.709
	23.2196
	40.7713

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	2.8288
	6.5487
	10.3734
	13.0890
	16.0771

	
	  (g mg-1 min-1)
	0.0220
	0.0180
	0.0160
	0.0140
	0.0120

	
	R2
	0.9970
	0.9960
	0.9995
	0.9976
	0.9999

	
	S.D (%)
	1.8375
	2.1713
	2.3460
	2.0800
	3.0383

	
	χ2
	0.0152
	0.0494
	0.0913
	0.0906
	0.2374

	
	ARE
	1.3222
	1.5852
	1.7259
	1.5125
	2.3057

	AVRAMI
	nAV
	0.4877
	0.4583
	0.4418
	0.481
	0.4162

	
	 (min-1)
	0.0300
	0.0600
	0.1000
	0.0600
	0.1000

	
	R2
	0.9664
	0.9669
	0.9688
	0.9594
	0.9946

	ELOVICH
	αEI (mg/g.min)
	1.3281
	6.8318
	20.4900
	47.0400
	71.2300

	
	βEI (g/mg)
	2.2977
	1.1913
	0.7103
	0.5164
	0.6058

	
	R2
	0.9883
	0.9681
	0.8658
	0.9531
	0.9337

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.4160
	1.1544
	2.0262
	1.3976
	2.853

	
	CI x 102 (mg/g)
	0.1266
	0.1959
	0.5471
	0.4326
	0.5734

	
	R2
	0.9462
	0.9077
	0.9681
	0.8724
	0.9681

	LIQUID FILM DIFFUSION
	
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.972
	0.9692
	0.9762
	0.9762
	0.9658

	FRACTIONAL POWER
	V (min-1)
	0.2224
	0.1361
	0.1011
	0.1543
	0.1099

	
	k (mg/g/min)
	1.1008
	1.6193
	2.1507
	2.0589
	2.5461

	 
	R2
	0.9742
	0.9697
	0.9525
	0.9506
	0.9428


[bookmark: _Toc118051760][bookmark: _Toc127869329]Effect of temperature and thermodynamic studies of ALR removal onto EGB1
[bookmark: _Hlk114690487][bookmark: _Hlk114696035]Temperature is  very crucial in controlling adsorbent-adsorbate interaction (Silva et al., 2020). The effect of temperature on the removal of ALR onto EGB1 was investigated at 26, 35, 45 and 55 oC as shown in Figure 4.5.4.6.1. As the temperature increased, the percentage removal also increased (87.77 – 93.67%), thereby favouring adsorption at high temperature. This is because as the temperature of the adsorption system increases, the mobility of the ions in solution increases. This leads to increased interaction between EGB1 and ALR molecules (Allaoui et al., 2019).

[bookmark: _Toc123054666][bookmark: _Toc127867178][bookmark: _Toc127867796][bookmark: _Toc119502150][bookmark: _Toc119509590]Figure 4.5.4.6.1: Effect of temperature on the uptake of ALR onto EGB1. 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (7), initial concentration (20 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.5.4.6.2) is presented in Table 4.5.4.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value also increased. This suggested that ALR adsorption is higher and favourable at elevated temperatures. The positive value of ∆Ho confirmed that ALR-EGB1 system is endothermic in nature while the positive value of ∆So reflected the increased randomness of the adsorption system (Ogunmodede et al., 2021). 

[bookmark: _Toc119502151][bookmark: _Toc119509591][bookmark: _Toc123054667][bookmark: _Toc127867179][bookmark: _Toc127867797]Figure 4.5.4.6.2: Van’t Hoff plot of ALR uptake onto EGB1

[bookmark: _Toc123057517]Table 4.5.4.3: Thermodynamic parameters for the uptake of ALR onto EGB1
	TEMP. (K)
	∆S (J/K/mol)
	∆G (kJ/mol)
	∆H (kJ/mol)

	299
	
	-4.89
	

	308
	+82.08
	-6.31
	+19.35

	318
	
	-6.85
	

	328
	
	-7.35
	


[bookmark: _Toc118051761][bookmark: _Toc127869330]Desorption studies of ALR-EGB1 system
Figure 4.5.4.7 depicted the desorption efficiency of the EGB1-ALR system. The desorption efficiency was obtained to be generally low. NaOH had the highest desorption efficiency (9.29%) whereas NaCl, HCl and H2O have a desorption efficiency of 8.44%, 7.19% and 8.76% respectively. This suggested that ALR penetrated deep into EGB1 pores while some formed strong bond with EGB1. Several contact points are present between adsorbent and adsorbates, which can establish large energy. This can make the release of ALR from EGB1’s surface difficult. The degree of reversibility (Appendix 7) ranged between 0.9074 and 0.9675 which indicated low degree of reversibility (Ngaha et al., 2019). Elais guineensis waste is very abundant, which can make up for its commercial use as adsorbents.

[bookmark: _Toc123057518]Figure 4.5.4.7: Desorption efficiency of ALR-EGB1 system
[bookmark: _Toc118051762][bookmark: _Toc127869331]Comparison of pre-and post-adsorption characterization of ALR-EGB1 system
Figure 4.5.4.8 a and b compared the morphologies of EGB1 before and after the uptake of ALR. The openings (pores) of different sizes and shapes on EGB1, were observed to have been completely blocked, after the uptake of ALR. Table 4.5.4.4 also presented the comparison of FTIR absorption bands on EGB1 before and after adsorption of ALR. The observed shifts in absorption bands after ALR uptake, suggests that these functional groups participated in ALR adsorption (Ullah et al., 2020). 
[bookmark: _Toc119502152][bookmark: _Toc119509592][image: ]   [image: ]
[bookmark: _Toc123054668][bookmark: _Toc127867180][bookmark: _Toc127867798]Figure 4.5.4.8: Surface morphology of EGB1 (a) before adsorption and (b) after adsorption

[bookmark: _Toc123057519]Table 4.5.4.4: Comparison of the FTIR spectra of EGB1 before and after adsorption of ALR
	 EGB1-ALR
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3390.73
	3421.58
	-30.85

	C-H stretching
	2886.43
	2882.58
	3.85

	C=O stretching
	1605.45
	1617.51
	-12.06

	C-O stretching
	1202.40
	1225.06
	-22.66

	C-OH stretching
	1082.34
	1083.32
	-0.98



[bookmark: _Toc118051763][bookmark: _Toc127869332]ANN results for adsorption of ALR onto EGB1
[bookmark: _Toc118051764]Determination of the optimal number of hidden neurons
[bookmark: _Hlk114773123][bookmark: _Hlk114768270]The performance of each of the hidden neurons is presented in Table 4.5.4.5. As shown, with reference to the minimum MSE (9.21), 14 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 14 hidden neurons suitably predicted the adsorption efficiency of ALR uptake onto EGB1.










[bookmark: _Toc123057520]Table 4.5.4.5: Statistical metrics for selection of hidden neurons for prediction of EGB1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	59.27
	0.821398

	2
	24.42
	0.927658

	3
	18.91
	0.96566

	4
	17.65
	0.936056

	5
	14.24
	0.952752

	6
	17.27
	0.968472

	7
	11.38
	0.968591

	8
	11.52
	0.974189

	9
	12.94
	0.967076

	10
	9.59
	0.978455

	11
	11.09
	0.974143

	12
	11.55
	0.94965

	13
	9.57
	0.975887

	14
	9.21
	0.969339

	15
	9.25
	0.978952

	16
	11.69
	0.983786

	17
	15.68
	0.966879

	18
	11.91
	0.975729

	19
	11.89
	0.970737

	20
	11.57
	0.977686



[bookmark: _Hlk119096446]The variation of the Purelin, Tansig and Logsig activation functions were varied used14 numbers of hidden neurons. As shown in Table 4.5.4.6, the Logsig activation function gave the best prediction with an R2 value of 0.984203. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Hao et al., 2020). Figure 4.5.4.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-14-1) for ALR uptake onto EGB1 is depicted in Figure 4.5.4.9.2.

[bookmark: _Toc123057521]Table 4.5.4.6: Comparison of different activation functions for the prediction of adsorption efficiency.
	TRANSFER FUNCTION
	R2

	Logsig
	0.984203

	Purelin
	0.703166

	Tansig
	0.941075



[image: ]
[bookmark: _Toc119502153][bookmark: _Toc119509593][bookmark: _Toc123054669][bookmark: _Toc127867181][bookmark: _Toc127867799]Figure 4.5.4.9.1: Comparison of the target and predicted removal efficiency in relation to ALR uptake onto EGB1
[image: ]
[bookmark: _Toc119502154][bookmark: _Toc119509594][bookmark: _Toc123054670][bookmark: _Toc127867182][bookmark: _Toc127867800]Figure 4.5.4.9.2:  A three-layered ANN architecture for ALR adsorption onto EGB1

Figure 4.5.4.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model (Khan et al., 2016).









[bookmark: _Toc119502155][bookmark: _Toc119509595]
[bookmark: _Toc123054671][bookmark: _Toc127867183][bookmark: _Toc127867801]Figure 4.5.4.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC

[bookmark: _Toc118051765][bookmark: _Toc123053692][bookmark: _Toc127869333]Adsorption studies of ALR onto HSP1
[bookmark: _Toc118051766][bookmark: _Toc127869334]Effect of pH on ALR adsorption onto HSP1
The effect of pH for ALR uptake onto HSP1 is depicted in Figure 4.5.5.1. The maximum adsorption of 73.94% was obtained at pH of 4. HSP1 is cationic in nature whereas ALR is an anionic dye molecule, with sulfonate groups, which can be electrostatically attracted to the cationic surface of HSP1. The removal efficiency was observed to decrease gradually until pH 12. This can be as a result of the presence of excess negatively charged ions, leading to electrostatic repulsion (Kubra et al., 2021). 

[bookmark: _Toc123054672][bookmark: _Toc127867184][bookmark: _Toc127867802][bookmark: _Toc119502156][bookmark: _Toc119509596]Figure 4.5.5.1: Effect of pH on the removal efficiency of ALR onto HSP1 
Operational conditions: HSP1 dosage (1 g/L), Contact time (360 min), Temperature (26 oC), agitation speed (130 rpm), ALR concentration (4.5 mg/L)
[bookmark: _Toc118051767][bookmark: _Toc127869335]Effect of concentration and contact time on ALR adsorption onto HSP1
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.5.5.2. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of ALR onto HSP1 was found to be very rapid in the first 60 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 4, 8, 12, 15 and 20 mg/L are 3.02, 5.95, 8.67, 11.74 and 14.46 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054673][bookmark: _Toc127867185][bookmark: _Toc127867803]Figure 4.5.5.2: Effect of contact time and initial concentration on the removal efficiency of ALR onto HSP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (4)

[bookmark: _Toc118051768][bookmark: _Toc127869336]Effect of dosage on ALR adsorption onto HSP1
The effect of adsorbent dosage on ALR uptake onto HSP1 is illustrated in Figure 4.5.5.3. it was observed that, as adsorbent dosage increased (0.02 – 0.05 g/100mL), the removal efficiency of ALR was found to increase from 91.35 to 96.50%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for ALR uptake. When HSP1 dosage was further increased from 0.05 to 0.25 g/100 mL, the removal efficiency decreased from 96.50 – 77.12%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles, thereby reducing the surface area. This could also be because, the initial concentration remained constant while the adsorbent dosage kept increasing (AL-Da’amy & AL-Khazali, 2017). 

[bookmark: _Toc123054674][bookmark: _Toc127867186][bookmark: _Toc127867804][bookmark: _Toc119502157][bookmark: _Toc119509597]Figure 4.5.5.3: Effect of dosage on the removal efficiency of ALR onto HSP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (4) initial concentration (5 mg/L)

[bookmark: _Toc118051769][bookmark: _Toc127869337]Isothermal studies of ALR removal onto HSP1
Figures 4.5.5.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the HSP1-ALR adsorption system. The Langmuir plot is shown in Figure 4.5.5.4a. The RL values were obtained to be between 0.0094 and 0.0455 across all the investigated concentrations (4 - 20 mg/L). This suggested that the HSP1-ALR system was favourable. The maximum monolayer adsorption was obtained to be 36.74 mg/g. The Freundlich isothermal plot for the HSP1-ALR system is shown in Figure 4.5.5.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9930) was obtained to be greater than that of Langmuir’s (0.8501). This suggested that multilayer adsorption dominated the HSP1-ALR system. The plots of Hasley and Hill isotherm were depicted in Figures 4.5.5.4f and g. The R2 values for Hasley (0.9881) and Hill (0.9160) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the HSP1-ALR system. The Redlich-Peterson isotherm is Figure 4.5.5.4 e with the values of B and R2 are 0.3352 and 0.8736 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Essandoh et al., 2015). The Dubinin-Radushkevich plot is depicted in Figure 4.5.5.4c. The D-R adsorption energy (E) for the HSP1-ALR system was obtained to be 408.28 kJ/mol which was greater than 8 kJ/mol, the uptake of ALR is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.5.5.4d) was obtained to be (0.8997), which suggests that adsorbate-adsorbate contact may have participated in the HSP1-ALR adsorption system. The value of constant (bT) obtained from the Temkin plot was 572.18 J/mol, which suggested a chemical adsorption process (Salvi & Chattopadhyay, 2017). The various evaluated isotherm parameters are presented in Table 4.5.5.1.
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[bookmark: _Toc123054675][bookmark: _Toc127867187][bookmark: _Toc127867805]Figure 4.5.5.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot ALR adsorption onto HSP1


[bookmark: _Toc123057522]Table 4.5.5.1: Parameters of adsorption isotherm models for the uptake of ALR onto HSP1
	 
	HSP1-ALR

	ISOTHERM MODELS
	PARAMETERS
	

	LANGMUIR
	KL (L/mg)
	6.9863

	
	qmax (mg/g)
	19.6100

	
	RL
	0.0094-0.0455

	
	R2
	0.8501

	FREUNDLICH
	KF (mg/g)
	36.7400

	
	1/n
	0.7172

	
	R2
	0.9930

	TEMKIN
	B
	4.4899

	
	AT (L/g)
	62.2900

	
	bT (J/mol)
	572.1800

	
	R2
	0.8997

	D-R
	qDR  (mg/g)
	17.6500

	
	β x 10-6(mmol2J-2)
	3.0000

	
	E (kJ/mol)
	408.2800

	
	R2
	0.9693

	HASLEY
	KH
	0.0039

	
	nH
	1.8211

	
	1/nH
	0.5491

	
	R2
	0.9881

	R-P
	aR (L/mg)
	31.4700

	
	B
	0.3352

	
	R2
	0.8786

	HILL
	nH
	1.0800

	
	KD
	0.4092

	
	qH (mg/g)
	19.6100

	 
	R2
	0.9160



[bookmark: _Toc118051770][bookmark: _Toc127869338]Kinetic studies on adsorption of ALR onto HSP1
Figure 4.5.5.5 depicted the Pseudo first order (PFO) kinetic plot, whereas the estimated parameters are listed in Table 4.5.5.2. Although correlation coefficient values are relatively high (0.9589, 0.9487, 0.9703, 0.9541, and 0.9561 for 4, 8, 12, 15 and 20 mg/L respectively) were obtained for PFO (Figure 4.5.5.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.5.5.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.5.5.5 d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.5.5.5e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.5.5.5f shows the Avrami plot, with the R2 values ranging from 0.9475 – 0.9897. The AV parameter is dependent on temperature, randomly decreases with increasing concentration. This is indicated a les random process. The Intraparticle diffusion (ID) plot for the uptake of ALR onto HSP1 is depicted in Figure 4.5.5.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.2354 and 2.0349 as the concentration increased from 4 to 20 mg/L. This suggested an increase in the boundary layer, preventing the likelihood of external mass transfer. Thus, increasing the possibility of internal mass transfer. This suggested that intraparticle diffusion is not the only rate-determining step (Dehbi et al., 2020). The Liquid film diffusion plot is shown in Figure 4.5.5.5g, with R2 values ranging from 0.9613 – 0.9761. The values of kFD remained constant with increasing concentration, indicating a rapid adsorption.
[bookmark: _Toc119502164][bookmark: _Toc119509604][image: ]
[bookmark: _Toc123054676][bookmark: _Toc127867188][bookmark: _Toc127867806]Figure 4.5.5.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of ALR adsorption onto HSP1
[bookmark: _Toc123057523]Table 4.5.5.2: Comparison of the investigated kinetic model parameters for the uptake of ALR onto HSP1
	 
	 
	 
	HSP1-ALR
	 
	 

	KINETIC MODELS
	PARAMETERS
	 
	CONCENTRATION 
	 
	 

	
	
	4 mg/L
	8 mg/L
	12 mg/L
	15 mg/L
	20 mg/L

	
	qe Exp (mg/g)
	3.2628
	6.0069
	9.1931
	11.2407
	13.6279

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	2.1746
	2.8577
	3.0253
	4.0968
	6.5522

	
	  10-3 (min-1)
	4.9000
	7.1000
	4.3000
	7.2000
	7.7000

	
	R2
	0.9589
	0.9487
	0.9703
	0.9541
	0.9561

	
	S.D (%)
	14.9200
	23.4500
	30.0100
	29.1600
	24.1800

	
	χ2
	0.5400
	3.4700
	12.5700
	14.3900
	9.0700

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	3.1037
	5.9347
	9.0909
	11.4943
	13.6986

	
	 (g mg-1 min-1)
	0.0900
	0.1200
	0.0900
	0.0900
	0.0700

	
	R2
	0.9927
	0.9985
	0.9977
	0.9975
	0.9986

	
	S.D (%)
	0.2305
	0.6739
	0.6337
	0.5515
	0.1291

	
	χ2
	0.0005
	0.0023
	0.0058
	0.0056
	0.0004

	
	ARE
	0.1551
	0.4617
	0.4335
	0.3759
	0.0865

	AVRAMI
	nAV
	1.0655
	0.4406
	0.3334
	0.4273
	0.4454

	
	 (min-1)
	0.1000
	0.0600
	0.0700
	0.0900
	0.0700

	
	R2
	0.9897
	0.9475
	0.9536
	0.9536
	0.9800

	ELOVICH
	αEI (mg/g.min)
	1.1100
	7.7300
	16.4069
	64.5200
	124.3400

	
	βEI (g/mg)
	2.2821
	1.5706
	1.0472
	0.8212
	0.6446

	
	R2
	0.9852
	0.9056
	0.9264
	0.9294
	0.9297

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.2399
	0.7683
	1.1227
	1.5496
	1.9700

	
	CI 102 (mg/g)
	0.2354
	0.8898
	1.1145
	2.0349
	1.726

	
	R2
	0.7870
	0.8715
	0.9379
	0.9390
	0.9815

	LIQUID FILM DIFFUSION
	
	0.0048
	0.0066
	0.0044
	0.0076
	0.0082

	
	R2
	0.9613
	0.9742
	0.9707
	0.9709
	0.9761

	FRACTIONAL POWER
	V (min-1)
	0.1264
	0.1062
	0.1023
	0.0677
	0.0886

	
	k (mg/g/min)
	1.0100
	1.6200
	1.9300
	2.3900
	2.4800

	 
	R2
	0.9179
	0.9111
	0.9350
	0.9059
	0.9346


[bookmark: _Toc118051771][bookmark: _Toc127869339]Effect of temperature and thermodynamic studies of ALR removal onto HSP1
The effect of temperature on the removal of ALR onto HSP1 (Figure 4.5.5.6.1) was investigated at 26, 35, 45 and 55 oC as shown. As the temperature increased, the percentage removal decreased (98.34 – 91.67%), therefore, low temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between HSP1’s active sites and ALR molecules become weakened (Wong et al., 2018).

[bookmark: _Toc123054677][bookmark: _Toc127867189][bookmark: _Toc127867807][bookmark: _Toc119502165][bookmark: _Toc119509605]Figure 4.5.5.6.1: Effect of temperature on the uptake of ALR onto HSP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (4), initial concentration (20 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.5.5.6.2) is presented in Table 4.5.5.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature of the system was raised, its negative value further decreased. This suggested that ALR adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that ALR-HSP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system. 

[bookmark: _Toc119502166][bookmark: _Toc119509606][bookmark: _Toc123054678][bookmark: _Toc127867190][bookmark: _Toc127867808]Figure 4.5.5.6.2: Van’t Hoff plot of ALR uptake onto HSP1

[bookmark: _Toc123057524]Table 4.5.5.3: Thermodynamic parameters for the uptake of ALR onto HSP1
	TEMP. (K)
	∆S (J/K/mol)
	∆G (kJ/mol)
	∆H (kJ/mol)

	299
	
	-7.85
	

	308
	-73.61
	-6.43
	-29.59

	318
	
	-6.36
	

	328
	
	-5.51
	



[bookmark: _Toc118051772][bookmark: _Toc127869340]Desorption studies of ALR-HSP1 system
Figure 4.5.5.7 depicted the desorption efficiency of the HSP1-ALR system. The desorption efficiency was obtained to be generally low. NaOH had the highest desorption efficiency (9.19%) whereas NaCl, HCl and H2O have a desorption efficiency of 4.94%, 6.87% and 6.32% respectively. This suggested that ALR penetrated deep into HSP1 pores while some formed strong bond with HSP1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of ALR from HSP1’s surface difficult (Inyinbor et al., 2020). The degree of reversibility (Appendix 7) ranged between 0.8363 and 0.9564 which indicated low degree of reversibility (Dada, et al., 2021).

[bookmark: _Toc119502167][bookmark: _Toc119509607][bookmark: _Toc123054679][bookmark: _Toc127867191][bookmark: _Toc127867809]Figure 4.5.5.7: Desorption efficiency of ALR-HSP1 system

[bookmark: _Toc118051773][bookmark: _Toc127869341]Comparison of pre-and post-adsorption characterization of ALR-HSP1 system
Figure 4.5.5.8 a and b compared the morphologies of HSP1 before and after the uptake of ALR. The openings (pores) of different sizes and shapes on HSP1, were observed to have been completely blocked by shiny layers, after the uptake of ALR. Table 4.5.5.4 also presented the comparison of FTIR absorption bands on HSP1 before and after adsorption of ALR. The observed shifts in absorption bands after ALR uptake, suggests that these functional groups participated in ALR adsorption (Ullah et al., 2020). 

[bookmark: _Toc119502168][bookmark: _Toc119509608][image: ]  [image: ]
[bookmark: _Toc123054680][bookmark: _Toc127867192][bookmark: _Toc127867810]Figure 4.5.5.8: Surface morphology of HSP1 (a) before adsorption and (b) after adsorption

[bookmark: _Toc123057525]Table 4.5.5.4: Comparison of the FTIR spectra of HSP1 before and after adsorption of ALR
	 HSP1-ALR
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3413.39
	3425.96
	-12.57

	C=O stretching
	1616.06
	1617.73
	-1.67

	C-O stretching
	1226.99
	1251.71
	-24.72



[bookmark: _Toc118051774][bookmark: _Toc127869342]ANN results for adsorption of ALR onto HSP1
[bookmark: _Toc118051775]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.5.5.5. As shown, with reference to the minimum MSE (7.12), 8 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 8 hidden neurons suitably predicted the adsorption efficiency of ALR uptake onto HSP1.

[bookmark: _Toc123057526]Table 4.5.5.5: Statistical metrics for selection of hidden neurons for prediction of HSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	57.96
	0.842908

	2
	37.37
	0.917572

	3
	19.85
	0.936056

	4
	19.01
	0.954334

	5
	14.66
	0.96295

	6
	11.71
	0.96924

	7
	10.16
	0.963539

	8
	7.12
	0.978714

	9
	11.81
	0.97121

	10
	8.41
	0.975551

	11
	8.45
	0.972393

	12
	9.71
	0.970816

	13
	10.31
	0.97338

	14
	10.14
	0.98109

	15
	10.77
	0.982279

	16
	10.99
	0.967272

	17
	13.01
	0.968453

	18
	14.26
	0.972788

	19
	12.88
	0.974564

	20
	11.89
	0.970028



The variation of the Purelin, Tansig and Logsig activation functions were varied used8 numbers of hidden neurons. As shown in Table 4.5.5.6, the Logsig activation function gave the best prediction with an R2 value of 0.981764. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Hao et al., 2020). Figure 4.5.5.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-8-1) for ALR uptake onto HSP1 is depicted in Figure 4.5.5.9.2.

[bookmark: _Toc123057527]Table 4.5.5.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.981764

	Purelin
	0.572746

	Tansig
	0.856735
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[bookmark: _Toc119502169][bookmark: _Toc119509609][bookmark: _Toc123054681][bookmark: _Toc127867193][bookmark: _Toc127867811]Figure 4.5.5.9.1: Comparison of the target and predicted removal efficiency in relation to ALR uptake onto HSP1
[image: ]
[bookmark: _Toc119502170][bookmark: _Toc119509610][bookmark: _Toc123054682][bookmark: _Toc127867194][bookmark: _Toc127867812]Figure 4.5.5.9.2:  A three-layered ANN architecture for ALR adsorption onto HSP1

Figure 4.5.5.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency. A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model (Feng & Lu, 2019; Khan et al., 2016).

[bookmark: _Toc119502171][bookmark: _Toc119509611]
[bookmark: _Toc123054683][bookmark: _Toc127867195][bookmark: _Toc127867813]Figure 4.5.5.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for ALR uptake onto HSP1



[bookmark: _Toc118051776][bookmark: _Toc123053693][bookmark: _Toc127869343]Adsorption studies of ALR onto RHP1
[bookmark: _Toc118051777][bookmark: _Toc127869344]Effect of pH on ALR adsorption onto RHP1
The effect of pH for ALR uptake onto RHP1 is depicted in Figure 4.5.5.1. The maximum adsorption of 85.89% was obtained at pH of 3. RHP1 is cationic in nature whereas ALR is an anionic dye molecule, with sulfonate groups, which can be electrostatically attracted to the cationic surface of RHP1. The removal efficiency was observed to decrease gradually until pH 10. This can be as a result of the presence of excess negatively charged ions, leading to electrostatic repulsion (Ndoun et al., 2021). 

[bookmark: _Toc123054684][bookmark: _Toc127867196][bookmark: _Toc127867814][bookmark: _Toc119502172][bookmark: _Toc119509612]Figure 4.5.6.1: Effect of pH on the removal efficiency of ALR onto RHP1 
Operational conditions: RHP1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), ALR concentration (3 mg/L)
[bookmark: _Toc118051778][bookmark: _Toc127869345]Effect of Concentration and contact time on ALR adsorption onto RHP1
The adsorbent-adsorbate interaction, as a function of initial concentration and time, is depicted in Figure 4.5.6.2. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of ALR onto RHP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 4, 8, 12, 15 and 20 mg/L are 3.02, 4.84, 8.76, 11.09 and 13.33 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054685][bookmark: _Toc127867197][bookmark: _Toc127867815][bookmark: _Toc119502173][bookmark: _Toc119509613]Figure 4.5.6.2: Effect of contact time and initial concentration on the removal efficiency of ALR onto RHP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (3)

[bookmark: _Toc118051779][bookmark: _Toc127869346]Effect of Dosage on ALR adsorption onto RHP1
The effect of adsorbent dosage on ALR uptake onto RHP1 is illustrated in Figure 4.5.6.3. it was observed that, as adsorbent dosage increased (0.05 – 0.25 g/100mL), the removal efficiency of ALR was found to increase from 64.01 to 95.66%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for ALR uptake (Chukwuemeka-Okorie et al., 2021).

[bookmark: _Toc123054686][bookmark: _Toc127867198][bookmark: _Toc127867816][bookmark: _Toc119502174][bookmark: _Toc119509614]Figure 4.5.6.3: Effect of dosage on the removal efficiency of ALR onto RHP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (3)
[bookmark: _Toc118051780][bookmark: _Toc127869347]Isothermal studies of ALR removal onto RHP1
Figures 4.5.6.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the RHP1-ALR adsorption system. The Langmuir plot is shown in Figure 4.5.6.4a. The RL values were obtained to be between 0.0188 and 0.0873 across all the investigated concentrations (4 - 20 mg/L). This suggested that the RHP1-ALR system was favourable. The maximum monolayer adsorption was obtained to be 16.51 mg/g. The Freundlich isothermal plot for the RHP1-ALR system is shown in Figure 4.5.6.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9803) was obtained to be greater than that of Langmuir’s (0.9506). This suggested that multilayer adsorption dominated the RHP1-ALR system. The plots of Hasley and Hill isotherm were depicted in Figures 4.5.6.4f and g. The R2 values for Hasley (0.9803) and Hill (0.9778) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the RHP1-ALR system. The Redlich-Peterson isotherm is Figure 4.5.6.4e with the values of B and R2 are 0.4110 and 0.8736 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm. The Dubinin-Radushkevich plot is depicted in Figure 4.5.6.4 c. The D-R adsorption energy (E) for the RHP1-ALR system was obtained to be 353.55 kJ/mol which was greater than 8 kJ/mol, the uptake of ALR is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.5.6.4d) was obtained to be (0.9334), which suggested that adsorbate-adsorbate contact may have participated in the RHP1-ALR adsorption system. The value of constant (bT) obtained from the Temkin plot was 748.73 J/mol, which suggested a chemical adsorption process (Xie et al., 2011). The various evaluated isotherm parameters are presented in Table 4.5.6.1.







[image: ]
[bookmark: _Toc123054687][bookmark: _Toc127867199][bookmark: _Toc127867817]Figure 4.5.6.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot ALR onto RHP1

[bookmark: _Toc119502178][bookmark: _Toc119509618][bookmark: _Toc123054688][bookmark: _Toc123057528]Table 4.5.6.1: Parameters of adsorption isotherm models for the uptake of ALR onto RHP1
	ISOTHERMS
	
	RHP1-ALR

	TEMPERATURE (K)
	PARAMETERS

	LANGMUIR
	KL (L/mg)
	3.4828

	
	qmax (mg/g)
	16.5100

	
	RL
	0.0188-0.0873

	
	R2
	0.9506

	FREUNDLICH
	KF (mg/g)
	13.0400

	
	1/n
	0.3889

	
	n
	2.5714

	
	R2
	0.9803

	TEMKIN
	B
	3.4312

	
	AT (L/g)
	40.5800

	
	bT (J/mol)
	748.7300

	
	R2
	0.9334

	D-R
	qDR  (mg/g)
	12.8500

	
	β x 10-6(mmol2J-2)
	4.0000

	
	E (kJ/mol)
	353.5500

	
	R2
	0.9023

	HASLEY
	KH
	0.0014

	
	nH
	2.5714

	
	1/nH
	0.3889

	
	R2
	0.9803

	R-P
	aR (L/mg)
	13.0400

	
	B
	0.4110

	
	R2
	0.9919

	HILL
	nH
	2.0271

	
	KD
	0.4979

	
	qH (mg/g)
	16.5000

	 
	R2
	0.9778



[bookmark: _Toc118051781][bookmark: _Toc127869348]Kinetic studies on adsorption of ALR onto RHP1
Figure 4.5.6.5 depicted the Pseudo first order (PFO) kinetic plot, whereas the estimated parameters are listed in Table 4.5.6.2. Although correlation coefficient values are relatively high (0.9698, 0.9410, 0.9860, 0.9733, and 0.9296 for 4, 8, 12, 15 and 20 mg/L respectively) were obtained for PFO (Figure 4.5.6.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.5.6.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.5.6.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.5.6.5e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.5.6.5 f shows the Avrami plot, with the R2 values ranging from 0.9388 – 0.9828. The KAV parameter is dependent on temperature and increases with increasing concentration. This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). The Liquid film diffusion plot is shown in Figure 4.5.6.5g, with R2 values ranging from 0.9407 – 0.9815. The values of KFD remained constant with increasing concentration, indicating a rapid adsorption. The Intraparticle diffusion (ID) plot for the uptake of ALR onto RHP1 is depicted in Figure 4.5.6.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to decrease from 0.5886 to 0.0659 as the concentration increased from 4 to 20 mg/L. This suggested a decrease in the boundary layer, with a likelihood of external mass transfer (Dehbi et al., 2020). 
[bookmark: _Toc119502182][bookmark: _Toc119509622][image: ]
[bookmark: _Toc123054689][bookmark: _Toc127867200][bookmark: _Toc127867818]Figure 4.5.6.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of ALR adsorption onto RHP1


[bookmark: _Toc123057529]Table 4.5.6.2: Comparison of the investigated kinetic model parameters for the uptake of ALR onto RHP1
	KINETIC MODELS
	PARAMETERS
	RHP1-ALR
	 
	 

	
	
	4 mg/L
	8 
mg/L
	12 mg/L
	15 mg/L
	20 mg/L

	
	qe Exp (mg/g)
	3.0321
	5.8861
	8.7707
	11.0873
	13.3349

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.2139
	1.3988
	3.1506
	4.4221
	6.6357

	
	 (min-1)
	0.0081
	0.0093
	0.0100
	0.0082
	0.0087

	
	R2
	0.9698
	0.9410
	0.986
	0.9733
	0.9296

	
	S.D (%)
	28.0800
	34.3100
	29.39
	27.9200
	23.9100

	
	χ2
	3.4500
	15.1800
	11.5800
	12.2200
	8.7600

	
	ARE
	28.1300
	54.9100
	31.9600
	27.7100
	19.1500

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	3.2351
	5.9172
	8.8889
	11.3766
	13.6986

	
	 (g mg-1 min-1)
	0.0200
	0.0400
	0.0100
	0.0400
	0.0800

	
	R2
	0.9898
	0.9998
	0.9973
	0.9904
	0.9972

	
	S.D (%)
	1.5695
	0.1314
	0.3324
	0.6356
	0.6638

	
	χ2
	0.0127
	0.00016
	0.0015
	0.0073
	0.0096

	
	ARE
	1.1164
	0.0881
	0.2245
	0.4348
	0.4546

	AVRAMI
	nAV
	0.4198
	0.3861
	0.4636
	0.4589
	0.4537

	
	 (min-1)
	0.0480
	0.0510
	0.0920
	0.0410
	0.0840

	
	R2
	0.9512
	0.9511
	0.9828
	0.9388
	0.9637

	ELOVICH
	αEI (mg/g.min)
	4.4800
	44.8700
	61.0600
	72.8800
	95.9200

	
	βEI (g/mg)
	4.9400
	5.6900
	0.9900
	0.5700
	0.6200

	
	R2
	0.9036
	0.9741
	0.9811
	0.9681
	0.9817

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.5091
	1.039
	1.585
	1.7021
	2.6188

	
	CI (mg/g)
	0.1520
	0.5886
	0.4183
	0.1616
	0.0659

	
	R2
	0.9813
	0.9929
	0.9386
	0.9922
	0.985

	LIQUID FILM DIFFUSION
	KFD
	0.0031
	0.0074
	0.0074
	0.0075
	0.013

	
	R2
	0.9521
	0.9407
	0.9534
	0.9499
	0.9815

	FRACTIONAL POWER
	V (min-1)
	0.1239
	0.0387
	0.1175
	0.1137
	0.1112

	
	k (mg/g/min)
	1.1734
	1.7972
	1.9024
	2.0842
	2.3203

	 
	R2
	0.9393
	0.9685
	0.9809
	0.9318
	0.8932


[bookmark: _Toc118051782][bookmark: _Toc127869349]Effect of temperature and thermodynamic studies of ALR removal onto RHP1
The effect of temperature on the removal of ALR onto RHP1 (Figure 4.5.6.6.1) was investigated at 26, 35, 45 and 55 oC as shown. As the temperature increased, the percentage removal decreased (93.43 – 78.82%), therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between RHP1’s active sites and ALR molecules were weakened. In addition, the desorption rate increases at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054690][bookmark: _Toc127867201][bookmark: _Toc127867819][bookmark: _Toc119502183][bookmark: _Toc119509623]Figure 4.5.6.6.1: Effect of temperature on the uptake of ALR onto RHP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (3), initial concentration (20 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.5.6.6.2) is presented in Table 4.5.6.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature of the system was raised, its negative value further decreased. This suggested that ALR adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that ALR-RHP1 system is exothermic in nature while the negative value of ∆So reflected the decreased randomness of the adsorption system. 

[bookmark: _Toc119502184][bookmark: _Toc119509624][bookmark: _Toc123054691][bookmark: _Toc127867202][bookmark: _Toc127867820]Figure 4.5.6.6.2: Van’t Hoff plot of ALR uptake onto RHP1


[bookmark: _Toc123057530]Table 4.5.6.3: Thermodynamic parameters for the uptake of ALR onto RHP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-6.59
	

	308
	-109.91
	-5.22
	-39.21

	318
	
	-3.67
	

	328
	
	-3.59
	



[bookmark: _Toc118051783][bookmark: _Toc127869350]Desorption studies of ALR-RHP1 system
[bookmark: _Hlk114779603]Figure 4.5.6.7 depicted the desorption efficiency of the RHP1-ALR system. The desorption efficiency was obtained to be generally low. NaOH had the highest desorption efficiency (15.07%) whereas NaCl, HCl and H2O have a desorption efficiency of 11.08%, 1.56% and 12.52% respectively. This suggested that ALR penetrated deep into RHP1 pores while some formed strong bond with RHP1. Several contact points are present between adsorbent and adsorbates, which established large adsorption energy. This can make the release of ALR from RHP1’s surface difficult (Inyinbor et al., 2020). The values of the desorption index were found to deviate from 1 (0.9028 – 0.9879), which indicated slight reversibility extent of the adsorption processes. 

[bookmark: _Toc119502185][bookmark: _Toc119509625][bookmark: _Toc123054692][bookmark: _Toc127867203][bookmark: _Toc127867821]Figure 4.5.6.7: Desorption efficiency of ALR-RHP1 system
[bookmark: _Toc118051784][bookmark: _Toc127869351]Comparison of pre-and post-adsorption characterization of ALR-RHP1 system
Figure 4.5.6.8 a and b compared the morphologies of RHP1 before and after the uptake of ALR. The pores of different sizes and shapes on RHP1, were observed to have been completely occupied, after the uptake of ALR. Table 4.5.6.4 also presented the comparison of FTIR absorption bands on RHP1 before and after adsorption of ALR. The appearance and shifts in the prominent functional groups were observed. The observed shifts in absorption bands after ALR uptake, suggests that these functional groups participated in ALR adsorption (Sivalingam & Sen, 2020). 

[bookmark: _Toc119502186][bookmark: _Toc119509626][image: ]  [image: ]
[bookmark: _Toc123054693][bookmark: _Toc127867204][bookmark: _Toc127867822]Figure 4.5.6.8: Surface morphology of RHP1 (a) before adsorption and (b) after adsorption of ALR

[bookmark: _Toc123057531]Table 4.5.6.4: Comparison of the FTIR spectra of RHP1 before and after adsorption of ALR
	 RHP1-ALR
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3420.62
	3410.49
	10.13

	C=O stretching
	1576.04
	1609.31
	-33.27

	C-O stretching
	1194.69
	1224.09
	-29.40

	C-OH stretching
	1059.21
	1086.21
	-27.00



[bookmark: _Toc118051785][bookmark: _Toc127869352]ANN results for adsorption of ALR onto RHP1
[bookmark: _Toc118051786]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.5.6.5. As shown, with reference to the minimum MSE (9.63), 12 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 12 hidden neurons suitably predicted the adsorption efficiency of ALR uptake onto RHP1.



[bookmark: _Toc123057532]Table 4.5.6.5: Statistical metrics for selection of hidden neurons for prediction of RHP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	45.19
	0.801863

	2
	31.27
	0.909252

	3
	32.53
	0.815729

	4
	26.61
	0.921982

	5
	23.11
	0.873758

	6
	23.14
	0.876678

	7
	23.59
	0.943055

	8
	20.47
	0.922101

	9
	18.01
	0.941356

	10
	18.28
	0.920798

	11
	17.87
	0.96291

	12
	9.63
	0.970564

	13
	19.35
	0.943455

	14
	19.14
	0.939323

	15
	18.26
	0.887464

	16
	19.98
	0.948364

	17
	18.26
	0.946145

	18
	18.67
	0.957586

	19
	26.33
	0.933716

	20
	31.53
	0.866296



The variation of the Purelin, Tansig and Logsig activation functions were varied used12 numbers of hidden neurons. As shown in Table 4.5.6.6, the Logsig activation function gave the best prediction with an R2 value of 0.913554. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Hao et al., 2020). Figure 4.5.6.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-12-1) for ALR uptake onto RHP1 is depicted in Figure 4.5.6.9.2.

[bookmark: _Toc123057533]Table 4.5.6.5: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.913554

	Purelin
	0.347333

	Tansig
	0.822286



[image: ]
[bookmark: _Toc119502187][bookmark: _Toc119509627][bookmark: _Toc123054694][bookmark: _Toc127867205][bookmark: _Toc127867823]Figure 4.5.6.9.1: Comparison of the target and predicted removal efficiency in relation to ALR uptake onto RHP1
[image: ]
[bookmark: _Toc119502188][bookmark: _Toc119509628][bookmark: _Toc123054695][bookmark: _Toc127867206][bookmark: _Toc127867824]Figure 4.5.6.9.2:  A three-layered ANN architecture for ALR adsorption onto RHP1

[bookmark: _Hlk119088541][bookmark: _Hlk119097078][bookmark: _Hlk119050494]Figure 4.5.6.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency (Afolabi et al., 2020a; Almuntashiri et al., 2022). A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.


[bookmark: _Toc119502189][bookmark: _Toc119509629]
[bookmark: _Toc123054696][bookmark: _Toc127867207][bookmark: _Toc127867825]Figure 4.5.6.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for ALR uptake onto RHP1





[bookmark: _Toc118051787][bookmark: _Toc123053694][bookmark: _Toc127869353]Comparison of efficiencies of BSP1, DRP1, EGB1, HSP1 and RHP1 on ALR adsorption
The various parameters obtained in the process of ALR adsorption onto BSP1, DRP1, EGB1, HSP1 and RHP1, were listed in Table 4.5.6.7. The optimum pH was obtained at pH 3 for RHP1, pH 4 for BSP1 and HSP1. While that of pH 7 was recorded for DRP1 and EGB1. The maximum quantity adsorbed at the initial concentration of 20 mg/L, for all the adsorbents were in the range (13.33 – 18.12 mg/g), which shows the effectiveness of all the prepared adsorbents. Comparing the R2 values, the isothermal studies for all the adsorption systems fitted the Freundlich model best. The energy of adsorption for all the systems was greater the 8 kJ/mol, which suggested chemisorption processes. All the adsorption systems were feasible, spontaneous, and exothermic with a decreased randomness. Except for EGB1, which was endothermic and has an increased randomness. The desorption studies for all the adsorption systems recorded low desorption efficiencies (9.19 – 23.97%) for NaOH. This suggested that the adsorbate molecules penetrated deep into the adsorbent pores while some formed strong bond with the adsorbents. Several contact points are present between adsorbent and adsorbates, which can establish large adsorption energy. This can make the release of the ALR from the adsorbent’s surface difficult The Artificial Neural Network predicted the adsorption efficiencies, with R2 values of 0.9449, 0.9524, 0.9842, 0.9818 and 0.9834 for BSP1, DRP1, EGB1, HSP1 and RHP1respectively. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiencies, HSP1 has the lowest MSE (7.12) with R2 value of 0.9918.

[bookmark: _Toc123057534]Table 4.5.6.7: Comparison of BSP1, DRP1, EGB1, HSP1 and RHP1 based on the various investigations carried out during ALR adsorption
	Investigations
	 
	Adsorbents
	 

	 
	BSP1
	DRP1
	EGB1
	HSP1 
	RHP1

	Operational parameters
	
	
	

	Optimum pH
	4
	7
	7
	4
	3

	Adsorbed quantity at equilibrium
	17.96
	14.26
	18.12
	13.63
	13.33

	Optimum temperature (oC)
	26
	26
	55
	26
	26

	Isothermal studies (R2)
	
	
	

	Langmuir
	0.9156
	0.9896
	0.9264
	0.8501
	0.9506

	Freundlich
	0.9696
	0.9962
	0.982
	0.993
	0.9803

	Dubinin-Raduchkevich
	0.9854
	0.993
	0.9573
	0.9693
	0.9023

	Temkin
	0.9583
	0.9913
	0.9637
	0.8997
	0.9334

	Redlich-Peterson
	0.9754
	0.9803
	0.9462
	0.8786
	0.9919

	Hasley
	0.9696
	0.9962
	0.982
	0.9881
	0.9803

	Hill
	0.9822
	0.9637
	0.9767
	0.916
	0.9778

	Kinetic studies (R2)
	
	
	

	Pseudo-first order
	0.9328
	0.9469
	0.957
	0.9541
	0.9296

	Pseudo second order
	0.9937
	0.9999
	0.9999
	0.9975
	0.9972

	Intraparticle diffusion
	0.9232
	0.9557
	0.9681
	0.939
	0.985

	Elovich
	0.9842
	0.9613
	0.9337
	0.9294
	0.9817

	Avrami
	0.9593
	0.9682
	0.9946
	0.9536
	0.9637

	Fractional power
	0.9386
	0.9484
	0.9428
	0.9059
	0.8932

	Liquid film diffusion
	0.9188
	0.9725
	0.9658
	0.9709
	0.9815

	Thermodynamics studies 
	
	
	

	∆So (J/K/mol)
	-178.22
	-169.32
	82.08
	-73.61
	-109.91

	∆Go (KJ/mol)
	-7.62
	-7.32
	-4.89
	-7.85
	-6.59

	∆Ho (KJ/mol)
	-60.47
	-57.76
	19.35
	-29.59
	-39.21

	Desorption studies 
	
	
	

	Desorption efficiency (%)
	
	
	

	NaOH
	15.65
	23.97
	9.29
	9.19
	15.05

	HCl
	5.88
	13.12
	7.19
	6.87
	1.56

	Deionized water
	5.38
	8.49
	8.44
	6.32
	12.52

	NaCl
	5.51
	9.84
	8.76
	4.94
	11.08

	Artificial Neural Network model
	
	

	Number of hidden neurons
	14
	10
	14
	8
	12

	Best Transfer function
	Logsig
	Logsig
	Logsig
	Logsig
	Logsig

	MSE
	9.96
	26.86
	9.21
	7.12
	9.63

	R2
	0.9449
	0.9524
	0.9842
	0.9818
	0.9834


[bookmark: _Toc118051788][bookmark: _Toc123053695][bookmark: _Toc127869354]Comparison of qmax of ALR onto the prepared adsorbents with others available in the literature 

Table 4.5.6.8 compares the qmax of ALR onto various prepared adsorbents and the prepared adsorbents were found to have larger qmax values than most previously reported in the literature.

[bookmark: _Toc123057535]Table 4.5.6.8: Comparison of qmax of ALR onto the prepared adsorbents with others available in the literature
	Adsorbent
	qmax (mg/g)
	References

	Clay
	8.68
	(Saavedra-Labastida et al., 2019)

	4A zeolite
	0.048
	(Erdoğan, 2019)

	Zirconia fibres
	0.895
	(Ávila-Martínez et al., 2020)

	Modified clay
	55.80
	(Ullah et al., 2020)

	Commercial activated carbon
	10.10
	(Mahnashi et al., 2021)

	BSP1
	18.34
	This study

	DRP1
	15.17
	This study

	EGB1
	37.04
	This study

	HSP1
	19.61
	This study

	RHP1
	16.51
	This study











[bookmark: _Toc118051789][bookmark: _Toc123053696][bookmark: _Toc127869355]Adsorption studies of Sunset yellow food dye (SSY)
[bookmark: _Toc118051790][bookmark: _Toc123053697][bookmark: _Toc127869356]Calibration curve for SSY
The maximum absorption peak ( was obtained for sunset yellow dye as shown in Figure 4.6.1 a. A solution of known concentration was scanned between 350 nm and 550 nm. The residual concentration after adsorption was determined at the obtained . Figure 4.6.1 b shows the calibration curve of Sunset yellow dye (SYD). Concentrations of 0.5, 1.0, 1.5, 2.0 and 2.5 mg/L were prepared and used to obtain the plot of absorbance against concentration. The obtained graph was subsequently used to determine the unknown concentration of SYD. The correlation coefficient was 0.9994, which shows the linearity of the calibration plot.

[bookmark: _Toc119502190][bookmark: _Toc119509630][bookmark: _Toc123054697][bookmark: _Toc127867208][bookmark: _Toc127867826]Figure 4.6.1: (a) the spectrum of Sunset yellow dye ( and (b) Calibration curve for Sunset yellow food dye
     	

[bookmark: _Toc118051791][bookmark: _Toc123053698][bookmark: _Toc127869357]Adsorption studies of SSY onto BSP1
[bookmark: _Toc118051792][bookmark: _Toc127869358]Effect of pH on SSY adsorption onto BSP1
The quantity of SSY adsorbed onto BSP1 at different pH, was estimated by varying the pH of the solution between 2 and 11. The effect of pH for SSY uptake onto BSP1 is depicted in Figure 4.6.2.1. High removal efficiencies were generally obtained between pH 2 and 9 (78.17 – 88.40%). High percentage of removal obtained in the acidic medium could be explained as follows. SSY is protonated in the acidic media while BSP1’s surface is anionic beyond pHpzc (3.00). this could lead to electrostatic attraction between BSP1 and SSY molecules. Also, SSY is an anionic dye molecule, with attached sulfonate groups, which can be electrostatically attracted to the cationic surface of BSP1 Hence, high removal efficiencies in the basic media. There was a sharp decrease in the removal efficiency beyond pH 9 (78.17– 19.40%), there is a possibility of electrostatic repulsion with the anionic ARL, hence a lower efficiency was recorded (Kubra et al., 2021).

[bookmark: _Toc123054698][bookmark: _Toc127867209][bookmark: _Toc127867827][bookmark: _Toc119502191][bookmark: _Toc119509631]Figure 4.6.2.1: Effect of pH on the removal efficiency of SSY onto BSP1 
Operational conditions: BSP1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), SSY concentration (5 mg/L)
[bookmark: _Toc118051793][bookmark: _Toc127869359]Effect of concentration and contact time on SSY adsorption onto BSP1
Figure 4.6.2.2 depicted the adsorbent-adsorbate interaction, as a function of initial concentration and time. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of SSY onto BSP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 2.50, 5.00, 7.50, 10.00 and 15.00 mg/L are 2.33, 4.55, 6.71, 9.03 and 13.24 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Saha et al., 2020).

[bookmark: _Toc123054699][bookmark: _Toc127867210][bookmark: _Toc127867828][bookmark: _Toc119502192][bookmark: _Toc119509632]Figure 4.6.2.2: Effect of contact time and initial concentration on the removal efficiency of SSY onto BSP1
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (6)
[bookmark: _Toc118051794][bookmark: _Toc127869360]Effect of dosage on SSY adsorption onto BSP1
The effect of adsorbent dosage on SSY uptake onto BSP1 is illustrated in Figure 4.6.2.3. It was observed that, as adsorbent dosage increased (0.05 – 0.10 g/100mL), the removal efficiency of SSY was found to increase from 85.33 to 96.69%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for SSY uptake. When BSP1 dosage was further increased from 0.10 to 0.25 g/100 mL, the removal efficiency decreased from 96.69 – 86.56%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles, thereby reducing the surface area. This could also be because, the initial concentration remained constant while the adsorbent dosage increased (Benzaoui et al., 2018).

[bookmark: _Toc123054700][bookmark: _Toc127867211][bookmark: _Toc127867829][bookmark: _Toc119502193][bookmark: _Toc119509633]Figure 4.6.2.3: Effect of dosage on the removal efficiency of SSY onto BSP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (6) and initial concentration (2 mg/L)

[bookmark: _Toc118051795][bookmark: _Toc127869361]Isothermal studies of SSY removal onto BSP1
Figures 4.6.2.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the BSP1-SSY adsorption system. The Langmuir plot is shown in Figure 4.6.2.4a. The RL values were obtained to be between 0.0631 and 0.2519 across all the investigated concentrations (2 - 15 mg/L). This suggested that the BSP1-SSY system was favourable (Inyinbor, 2019). The maximum monolayer adsorption was obtained to be 33.22 mg/g. The Freundlich isothermal plot for the BSP1-SSY system is shown in Figure 4.6.2.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9962) was obtained to be greater than that of Langmuir’s (0.8437). This suggested that multilayer adsorption dominated the BSP1-SSY system. The plots of Hasley and Hill isotherm were depicted in Figures 4.6.2.4f and g. The R2 values for Hasley (0.9941) and Hill (0.9379) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the BSP1-SSY system. The Redlich-Peterson isotherm is Figure 4.6.2.4e with the values of B and R2 are 0.2847 and 0.5763 respectively. The R2 value R-P isotherm is very low, which indicated that the model did not suitably describe the experimental data. The Dubinin-Radushkevich plot is depicted in Figure 4.6.2.4c. The D-R adsorption energy (E) for the BSP1-SSY system was obtained to be 223.61 kJ/mol which was greater than 8 kJ/mol, the uptake of SSY is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.6.2.4d) was obtained to be (0.9800), which suggested that adsorbate-adsorbate contact may have participated in the BSP1-SSY adsorption system. The value of constant (bT) obtained from the Temkin plot was 337.55 J/mol, which suggested a chemical adsorption process (Movasaghi et al., 2019). The various evaluated isotherm parameters are presented in Table 4.6.2.1.




[bookmark: _Toc119502197][bookmark: _Toc119509637][image: ]
[bookmark: _Toc123054701][bookmark: _Toc127867212][bookmark: _Toc127867830]Figure 4.6.2.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot SSY onto BSP1



[bookmark: _Toc123057536]Table 4.6.2.1: Parameters of adsorption isotherm models for the uptake of SSY onto BSP1
	ISOTHERMS
	CONSTANTS
	BSP1-SSY

	LANGMUIR
	KL (L/mg)
	0.9901

	
	qmax (mg/g)
	33.2200

	
	RL
	0.0631-0.2519

	
	R2
	0.8437

	FREUNDLICH
	KF (mg/g)
	18.4100

	
	1/n
	0.7513

	
	R2
	0.9962

	TEMKIN
	B
	7.6109

	
	AT (L/g)
	8.8100

	
	bT (J/mol)
	337.5500

	
	R2
	0.9800

	D-R
	qDR  (mg/g)
	24.0700

	
	β x 10-5(mmol2J-2)
	1.0000

	
	E (kJ/mol)
	223.6100

	
	R2
	0.9706

	HASLEY
	KH
	0.0200

	
	nH
	1.3368

	
	1/nH
	0.7480

	
	R2
	0.9941

	R-P
	aR (L/mg)
	43.8900

	
	B
	0.2847

	
	R2
	0.5763

	HILL
	nH
	1.0322

	
	KD
	1.0297

	
	qH (mg/g)
	33.2200

	 
	R2
	0.9379



[bookmark: _Toc118051796][bookmark: _Toc127869362]Kinetic studies on adsorption of SSY onto BSP1
Figure 4.6.2.5 depicted the Pseudo first order (PFO) kinetic plot, whereas the estimated parameters are listed in Table 4.6.2.2. Although correlation coefficient values are relatively high (0.8126, 0.9837, 0.9861, 0.9861, and 0.9815 for 2.50, 5.00, 7.50, 11.00 and 15.00 mg/L respectively) were obtained for PFO (Figure 4.6.2.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (X2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.6.2.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.6.2.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.6.2.5e. The values of K increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.6.2.5f shows the Avrami plot, with the R2 values ranging from 0.9767 – 0.9901. The KAV parameter is dependent on temperature and increases with increasing concentration. This is because, as the initial concentration increases, the longer the time required to attain equilibrium (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of SSY onto BSP1 is depicted in Figure 4.6.2.5 c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.1037 to 0.3970 as the concentration increased from 2.50 to 10.00 mg/L. This suggested an increase in the boundary layers, without a possibility of external mass transfer (Dehbi et al., 2020). The Liquid film diffusion plot is shown in Figure 4.6.2.5g, with R2 values ranging from 0.9104 – 0.9569. The R2 values of Liquid film diffusion plot is lower than that of ID model plot which confirmed that internal diffusion dominated the adsorption process (Dada et al., 2019).
[bookmark: _Toc119502201][bookmark: _Toc119509641][image: ]
[bookmark: _Toc123054702][bookmark: _Toc127867213][bookmark: _Toc127867831]Figure 4.6.2.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of SSY adsorption onto BSP1

[bookmark: _Toc123057537]Table 4.6.2.2: Comparison of the investigated kinetic model parameters for the uptake of SSY onto BSP1
	KINETIC MODELS
	PARAMETERS
	BSP1-SSY
	 
	 

	
	
	2.5 mg/L
	5 mg/L
	7.5 mg/L
	10 mg/L
	15 mg/L

	
	qe Exp (mg/g)
	2.3333
	4.5476
	6.7143
	9.0476
	13.2424

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.6834
	2.8491
	4.4705
	6.2065
	7.2958

	
	 (min-1)
	0.0110
	0.0130
	0.0130
	0.0130
	0.0140

	
	R2
	0.8126
	0.9837
	0.9861
	0.9861
	0.9815

	
	S.D (%)
	12.4500
	16.7100
	14.940
	14.0400
	20.0800

	
	χ2
	0.2509
	1.0126
	1.1261
	1.3005
	4.8469

	
	ARE
	6.4300
	9.9361
	8.3651
	7.6293
	13.5800

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	2.4307
	45.829
	6.8541
	9.3721
	13.5700

	
	 (g mg-1 min-1)
	0.0140
	0.0140
	0.0100
	0.0100
	0.0100

	
	R2
	0.9871
	0.9885
	0.9935
	0.9969
	0.9990

	
	S.D (%)
	1.0016
	0.1927
	0.5096
	0.8654
	0.6008

	
	χ2
	0.0039
	0.0002
	0.0028
	0.0112
	0.0078

	
	ARE
	0.6956
	0.1294
	0.3468
	0.5976
	0.4104

	AVRAMI
	nAV
	0.5819
	0.5377
	0.5457
	0.5399
	0.5131

	
	 (min-1)
	0.0200
	0.0400
	0.0300
	0.0400
	0.0500

	
	R2
	0.9880
	0.9900
	0.9767
	0.9901
	0.9862

	ELOVICH
	αEI (mg/g.min)
	1.0425
	2.0969
	4.9818
	8.6504
	11.9100

	
	βEI (g/mg)
	2.8177
	1.5371
	0.9888
	0.6863
	0.5246

	
	R2
	0.9565
	0.9839
	0.9802
	0.9774
	0.9856

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.2269
	0.5583
	0.7473
	0.9302
	1.8487

	
	CI (mg/g)
	0.1037
	0.3013
	0.3176
	0.397
	0.1144

	
	R2
	0.9875
	0.9999
	0.9953
	0.9764
	0.9321

	LIQUID FILM DIFFUSION
	
	0.0091
	0.0092
	0.0082
	0.0097
	0.0100

	
	R2
	0.9104
	0.9184
	0.948
	0.9569
	0.9347

	FRACTIONAL POWER
	V (min-1)
	0.27
	0.2576
	0.2556
	0.2771
	0.2681

	
	k (mg/g/min)
	0.7261
	1.0429
	1.2229
	1.3315
	1.6822

	 
	R2
	0.9554
	0.9185
	0.9478
	0.9585
	0.9286


[bookmark: _Toc118051797][bookmark: _Toc127869363]Effect of temperature and thermodynamic studies of SSY removal onto BSP1
The effect of temperature on the removal of SSY onto BSP1 (Figure 4.6.2.6.1) was investigated at 26, 35, 45 and 55 oC as shown. As the temperature increased, the percentage removal decreased (95.12 – 86.18%), therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between BSP1’s active sites and SSY molecules were weakened. In addition, the desorption rate increases at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054703][bookmark: _Toc127867214][bookmark: _Toc127867832][bookmark: _Toc119502202][bookmark: _Toc119509642]Figure 4.6.2.6.1: Effect of temperature on the uptake of SSY onto BSP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (6), initial concentration (15 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.6.2.6.2) is presented in Table 4.6.2.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature of the system was raised, its negative value further decreased. This suggested that SSY adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that SSY-BSP1 system is exothermic in nature while the negative value of ∆So indicated the decreased randomness of the adsorption system (Abdel-Ghani et al., 2017). 

[bookmark: _Toc119502203][bookmark: _Toc119509643][bookmark: _Toc123054704][bookmark: _Toc127867215][bookmark: _Toc127867833]Figure 4.6.2.6.2: Van’t Hoff plot of SSY uptake onto BSP1


[bookmark: _Toc123057538]Table 4.6.2.3: Thermodynamic parameters for the uptake of SSY onto BSP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-7.38
	

	308
	-96.24
	-7.07
	-36.24

	318
	
	-4.96
	

	328
	
	-4.99
	



[bookmark: _Toc118051798][bookmark: _Toc127869364]Desorption studies of SSY-BSP1 system
The desorption efficiency was recorded in this order; NaOH HClH2O (34.41%7.06%6.87%6.82%). The desorption efficiency (Figure 4.6.2.7) was observed to be generally low which suggests that SSY penetrates the pore of BSP1. As reported, several contact points can establish a large net adsorption between and adsorbents. This can make CQ release very difficult (Fernandez et al., 2010; Inyinbor et al., 2015). Hence chemisorption governs the adsorption mechanism. Also, the value obtained for the degree of reversibility for NaOH eluent was 1.3831 (Appendix 7), which indicated a slight degree of reversibility. Strong acids and bases have previous been reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017).


[bookmark: _Toc119502204][bookmark: _Toc119509644][bookmark: _Toc123054705][bookmark: _Toc127867216][bookmark: _Toc127867834]Figure 4.6.2.7: Desorption efficiency of SSY-BSP1 system

[bookmark: _Toc118051799][bookmark: _Toc127869365]Comparison of pre-and post-adsorption characterization of SSY-BSP1 system
Figure 4.6.2.8 a and b compared the morphologies of BSP1 before and after the uptake of SSY. The pores of different sizes and shapes on BSP1, were observed to have been completely occupied, after the uptake of SSY. Table 4.6.2.4 also presented the comparison of FTIR absorption bands on BSP1 before and after adsorption of SSY. The observed shifts in absorption bands after SSY uptake, suggests that these functional groups participated in SSY adsorption (Fauzia et al., 2015). 
[bookmark: _Toc119502205][bookmark: _Toc119509645][image: ]  [image: ]
[bookmark: _Toc123054706][bookmark: _Toc127867217][bookmark: _Toc127867835]Figure 4.6.2.8: Surface morphology of BSP1 (a) before adsorption and (b) after adsorption of SSY
[bookmark: _Toc123057539]Table 4.6.2.4: Comparison of the FTIR spectra of BSP1 before and after adsorption of SSY
	 BSP1-SSY
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3362.76
	3422.06
	-59.30

	C-H stretching
	2924.04
	2947.18
	-23.14

	C=O stretching
	1623.77
	1616.54
	7.23

	C-OH stretching
	1032.69
	1091.51
	-58.82



[bookmark: _Toc118051800][bookmark: _Toc127869366]ANN results for adsorption of SSY onto BSP1
[bookmark: _Toc118051801]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.6.2.5. As shown, with reference to the minimum MSE (10.88), 16 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 16 hidden neurons suitably predicted the adsorption efficiency of SSY uptake onto BSP1.




[bookmark: _Toc123057540]Table 4.6.2.5: Statistical metrics for selection of hidden neurons for prediction of BSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	45.59
	0.896241

	2
	36.52
	0.920832

	3
	21.81
	0.956288

	4
	19.85
	0.971604

	5
	19.53
	0.963539

	6
	17.29
	0.969634

	7
	14.18
	0.966879

	8
	14.81
	0.961969

	9
	13.01
	0.972788

	10
	12.79
	0.974959

	11
	14.81
	0.969043

	12
	16.02
	0.968453

	13
	13.29
	0.978714

	14
	14.53
	0.976342

	15
	11.96
	0.976935

	16
	10.88
	0.983469

	17
	11.33
	0.975749

	18
	13.17
	0.97259

	19
	17.91
	0.962165

	20
	20.87
	0.965306



The variation of the Purelin, Tansig and Logsig activation functions were varied used16 numbers of hidden neurons. As shown in Table 4.6.2.6, the Tansig activation function gave the best prediction with an R2 value of 0.97121. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Hao et al., 2020). Figure 4.6.2.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-16-1) for SSY uptake onto BSP1 is depicted in Figure 4.6.2.9.2.

[bookmark: _Toc123057541]Table 4.6.2.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	Invalid

	Purelin
	0.75846

	Tansig
	0.97121



[image: ]
[bookmark: _Toc119502206][bookmark: _Toc119509646][bookmark: _Toc123054707][bookmark: _Toc127867218][bookmark: _Toc127867836]Figure 4.6.2.9.1: Comparison of the target and predicted removal efficiency in relation to SSY uptake onto BSP1

[image: ]
[bookmark: _Toc119502207][bookmark: _Toc119509647][bookmark: _Toc123054708][bookmark: _Toc127867219][bookmark: _Toc127867837]Figure 4.6.2.9.2:  A three-layered ANN architecture for SSY adsorption onto BSP1

Figure 4.6.2.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency (Ciğeroğlu et al., 2021). A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model


[bookmark: _Toc123054709][bookmark: _Toc127867220][bookmark: _Toc127867838]Figure 4.6.2.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for SSY uptake onto BSP1









[bookmark: _Toc118051802][bookmark: _Toc123053699][bookmark: _Toc127869367]Adsorption studies of SSY onto DRP1
[bookmark: _Toc118051803][bookmark: _Toc127869368]Effect of pH on SSY adsorption onto DRP1
The quantity of SSY adsorbed onto DRP1 at different pH, was estimated by varying the pH of the solution between 2 and 11. The effect of pH for SSY uptake onto DRP1 is depicted in Figure 4.6.3.1. Relatively high removal efficiencies were obtained between in the acidic media (pH 2 - 6) (59.68 – 62.14%).  SSY is an anionic dye molecule, with attached sulfonate groups while DRP1’s surface is cationic below pHpzc (6.00). this could lead to electrostatic attraction between DRP1 and SSY molecules. However, there was a sharp decrease in the removal efficiency beyond pH 9 (62.14– 29.41%), there is a possibility of electrostatic repulsion with the anionic SSY molecules, hence a lower efficiency was recorded (Ndoun et al., 2021).

[bookmark: _Toc123054710][bookmark: _Toc127867221][bookmark: _Toc127867839][bookmark: _Toc119502208][bookmark: _Toc119509648]Figure 4.6.3.1: Effect of pH on the removal efficiency of SSY onto DRP1 
Operational conditions: DRP1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), SSY concentration (5 mg/L)

[bookmark: _Toc118051804][bookmark: _Toc127869369]Effect of concentration and contact time on SSY adsorption onto DRP1
Figure 4.6.3.2 depicted the adsorbent-adsorbate interaction, as a function of initial concentration and time. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of SSY onto DRP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 2.50, 5.00, 7.50, 10.00 and 15.00 mg/L are 2.12, 3.38, 5.45, 7.24 and 11.87 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054711][bookmark: _Toc127867222][bookmark: _Toc127867840][bookmark: _Toc119502209][bookmark: _Toc119509649]Figure 4.6.3.2: Effect of contact time and initial concentration on the removal efficiency of SSY onto DRP1 
Operational conditions: Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (6)
[bookmark: _Toc118051805][bookmark: _Toc127869370]Effect of dosage on SSY adsorption onto DRP1
The effect of adsorbent dosage on SSY uptake onto DRP1 is illustrated in Figure 4.6.3.3. It was observed that, as adsorbent dosage increased (0.025 – 0.050 g/100mL), the removal efficiency of SSY was found to increase from 92.39 to 95.46%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for SSY uptake. When DRP1 dosage was further increased from 0.050 to 0.25 0g/100 mL, the removal efficiency decreased from 95.46 – 53.71%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles, thereby reducing the surface area. It could also be because, the volume and the initial concentration of the adsorbate remained constant while the adsorbent dosage kept increasing. Hence, the decreased efficiency (Saha et al., 2020).

[bookmark: _Toc123054712][bookmark: _Toc127867223][bookmark: _Toc127867841][bookmark: _Toc119502210][bookmark: _Toc119509650]Figure 4.6.3.3: Effect of dosage on the removal efficiency of SSY onto DRP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (6) and initial concentration (7.5)
[bookmark: _Toc118051806][bookmark: _Toc127869371]Isothermal studies of SSY removal onto DRP1
Figures 4.6.3.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the DRP1-SSY adsorption system. The Langmuir plot is shown in Figure 4.6.3.4a. The RL values were obtained to be between 0.1115 and 0.3855 across all the investigated concentrations (2.50 – 15.00 mg/L). This suggested that the DRP1-SSY system was favourable. The maximum monolayer adsorption was obtained to be 21.51 mg/g. The Freundlich isothermal plot for the DRP1-SSY system is shown in Figure 4.6.3.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9617) was obtained to be greater than that of Langmuir’s (0.8349). This suggested that multilayer adsorption dominated the DRP1-SSY system. The plots of Hasley and Hill isotherm were depicted in Figures 4.6.3.4 f and g. The R2 values for Hasley (0.9823) and Hill (0.9489) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the DRP1-SSY system. The Redlich-Peterson isotherm is Figure 4.6.3.4e with the values of B and R2 are 0.3342 and 0.9442 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Benzaoui et al., 2018). The Dubinin-Radushkevich plot is depicted in Figure 4.6.3.4c. The D-R adsorption energy (E) for the DRP1-SSY system was obtained to be 129.09 kJ/mol which was greater than 8 kJ/mol, the uptake of SSY is therefore via chemisorption (Sahin et al., 2020). The R2 value for Temkin isotherm (Figure 4.6.3.4d) was obtained to be (0.9709), which suggested that adsorbate-adsorbate contact may have participated in the DRP1-SSY adsorption system. The value of constant (bT) obtained from the Temkin plot was 453.35 J/mol, which suggested a chemical adsorption process (Amin et al., 2015). The various evaluated isotherm parameters are presented in Table 4.6.3.1.
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[bookmark: _Toc119502214][bookmark: _Toc119509654][bookmark: _Toc123054713][bookmark: _Toc127867224][bookmark: _Toc127867842]Figure 4.6.3.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot SSY onto DRP1


[bookmark: _Toc123057542]Table 4.6.3.1: Parameters of adsorption isotherm models for the uptake of SSY onto DRP1
	ISOTHERMS
	CONSTANTS
	DRP1-SSY

	FREUNDLICH
	KF (mg/g)
	7.2694

	
	1/n
	0.6796

	
	n
	1.4715

	
	R2
	0.9617

	LANGMUIR
	KL (L/mg)
	0.5314

	
	qmax (mg/g)
	21.5100

	
	RL
	0.1115-0.3855

	
	R2
	0.8349

	TEMKIN
	B
	5.6668

	
	AT (L/g)
	3.9250

	
	bT (J/mol)
	453.3500

	
	R2
	0.9709

	D-R
	qDR  (mg/g)
	14.3900

	
	β x 10-5 (mmol2J-2)
	3.0000

	
	E (kJ/mol)
	129.09

	
	R2
	0.9912

	HASLEY
	KH
	0.0580

	
	nH
	1.3812

	
	1/nH
	0.7240

	
	R2
	0.9823

	R-P
	aR (L/mg)
	7.5655

	
	B
	0.3342

	
	R2
	0.9442

	HILL
	nH
	1.1830

	
	KD
	1.3108

	
	qH (mg/g)
	21.5100

	 
	R2
	0.9489




[bookmark: _Toc118051807][bookmark: _Toc127869372]Kinetic studies on adsorption of SSY onto DRP1
Figure 4.6.3.5 depicted the Pseudo first order (PFO) kinetic plot, whereas the estimated parameters are listed in Table 4.6.3.2. Although correlation coefficient values are relatively high (0.9428, 0.9885, 0.9629, 0.9863, and 0.9480 for 2.50, 5.00, 7.50, 11.00 and 15.00 mg/L respectively) were obtained for PFO (Figure 4.6.3.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.6.3.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.6.3.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.6.3.5e. The values of K increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.6.3.5f shows the Avrami plot, with the R2 values ranging from 0.9491 – 0.9801. The KAV parameter is dependent on temperature and decreases with increasing concentration. This indicated a less random adsorption system. The Intraparticle diffusion (ID) plot for the uptake of SSY onto DRP1 is depicted in Figure 4.6.3.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.1424 to 4.3383 as the concentration increased from 2.50 to 15.00 mg/L. This suggests that the boundary layer, also contributed to the adsorption mechanism (Díaz-Blancas et al., 2020). The Liquid film diffusion plot is shown in Figure 4.6.3.5g, with R2 values ranging from 0.9716 – 0.9881. The R2 values of Liquid film diffusion plot is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).
[bookmark: _Toc119502218][bookmark: _Toc119509658][image: ]
[bookmark: _Toc123054714][bookmark: _Toc127867225][bookmark: _Toc127867843]Figure 4.6.3.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of SSY adsorption onto DRP1

[bookmark: _Toc123057543]Table 4.6.3.2: Comparison of the investigated kinetic model parameters for the uptake of SSY onto DRP1
	KINETIC MODELS
	PARAMETERS
	DRP1-SSY
	 
	 

	
	
	2.5 mg/L
	5 mg/L
	7.5 mg/L
	10 mg/L
	15 mg/L

	
	qe Exp (mg/g)
	2.3191
	4.1429
	6.2143
	8.4048
	11.7773

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.3507
	2.7221
	2.5749
	3.9602
	3.3764

	
	 (min-1)
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9428
	0.9885
	0.9629
	0.9863
	0.9480

	
	S.D (%)
	18.6700
	15.3300
	26.19
	23.64
	31.9100

	
	χ2
	0.6942
	0.7415
	5.1440
	4.9880
	20.9100

	
	ARE
	11.9400
	8.6989
	23.5500
	18.7100
	41.4600

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	2.3912
	4.1581
	6.2500
	8.4459
	12.8369

	
	 (g mg-1 min-1)
	0.0200
	0.0100
	0.0200
	0.0100
	0.0100

	
	R2
	0.9950
	0.9919
	0.9968
	0.9976
	0.9994

	
	S.D (%)
	0.7543
	0.091
	0.1428
	0.1219
	2.0637

	
	χ2
	0.0021
	5 x 10-5
	0.0002
	0.0002
	0.0874

	
	ARE
	0.5185
	0.0609
	0.0957
	0.0816
	1.4995

	AVRAMI
	nAV
	0.8445
	0.4910
	0.2670
	0.3567
	0.3777

	
	 (min-1)
	0.0300
	0.0400
	0.1000
	0.1000
	0.2000

	
	R2
	0.9617
	0.9622
	0.9524
	0.9801
	0.9491

	ELOVICH
	αEI (mg/g.min)
	0.9008
	1.9096
	15.94
	43.61
	305.36

	
	βEI (g/mg)
	2.335
	1.6963
	1.8224
	1.2919
	0.8306

	
	R2
	0.9557
	0.9952
	0.9492
	0.9605
	0.9724

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.1904
	0.5298
	0.5606
	0.7974
	1.3639

	
	CI (mg/g)
	0.1424
	0.2816
	2.0345
	2.7324
	4.3383

	
	R2
	0.9011
	0.9677
	0.9401
	0.9493
	0.9541

	LIQUID FILM DIFFUSION
	
	0.0200
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9881
	0.9843
	0.9737
	0.9827
	0.9716

	FRACTIONAL POWER
	V (min-1)
	0.2800
	0.1800
	0.1400
	0.1300
	0.1300

	
	k (mg/g/min)
	1.3600
	1.2100
	1.5200
	1.8100
	2.1900

	 
	R2
	0.9583
	0.9038
	0.9632
	0.9006
	0.9028



[bookmark: _Toc118051808][bookmark: _Toc127869373]Effect of temperature and thermodynamic studies of SSY removal onto DRP1
The effect of temperature on the removal of SSY onto DRP1 (Figure 4.6.3.6.1) was investigated at 26, 35, 45 and 55 oC as shown. As the temperature increased, the percentage removal decreased (91.76 – 81.31%), therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between DRP1’s active sites and SSY molecules were weakened. In addition, the desorption rate increases at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054715][bookmark: _Toc127867226][bookmark: _Toc127867844][bookmark: _Toc119502219][bookmark: _Toc119509659]Figure 4.6.3.6.1: Effect of temperature on the uptake of SSY onto DRP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (6), initial concentration (15 mg/L)

The results of thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.6.3.6.2) is presented in Table 4.6.3.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature of the system was raised, its negative value further decreased. This suggested that SSY adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that SSY-DRP1 system is exothermic in nature while the negative value of ∆So indicated the decreased randomness of the adsorption system (AL-Da’amy & AL-Khazali, 2017). 

[bookmark: _Toc119502220][bookmark: _Toc119509660][bookmark: _Toc123054716][bookmark: _Toc127867227][bookmark: _Toc127867845]Figure 4.6.3.6.2: Van’t Hoff plot of SSY uptake onto DRP1

[bookmark: _Toc123057544]Table 4.6.3.3: Thermodynamic parameters for the uptake of SSY onto DRP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-5.99
	

	308
	-44.31
	-5.22
	-19.17

	318
	
	-4.81
	

	328
	
	-4.72
	



[bookmark: _Toc118051809][bookmark: _Toc127869374]Desorption studies of SSY-DRP1 system
The desorption efficiency of the SSY-DRP1 system is depicted in Figure 4.3.4.7. The desorption efficiencies were obtained in the order 24.92% 12.27%  5.49%  4.13% for NaOH, HCl, H2O, and NaCl respectively. This suggested that SSY penetrated deep into DRP1 pores while some formed strong bond with DRP1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of SSY from DRP1’s surface difficult (Inyinbor et al., 2020). However, the value obtained for the degree of reversibility for NaOH was 1.1622 (Appendix 7), which indicated a slight degree of reversibility. Strong acids and bases have previous been reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017).


[bookmark: _Toc119502221][bookmark: _Toc119509661][bookmark: _Toc123054717][bookmark: _Toc127867228][bookmark: _Toc127867846]Figure 4.6.3.7: Desorption efficiency of SSY-DRP1 system

[bookmark: _Toc118051810][bookmark: _Toc127869375]Comparison of pre-and post-adsorption characterization of SSY-DRP1 system
Figure 4.6.3.8 a and b compared the morphologies of DRP1 before and after the uptake of SSY. The pores of different sizes and shapes on DRP1, were observed to have been completely occupied, after the uptake of SSY. Table 4.6.3.4 also presented the comparison of FTIR absorption bands on DRP1 before and after adsorption of SSY. The observed shifts in absorption bands after SSY uptake, suggests that these functional groups participated in SSY adsorption (Rafati et al., 2019). 
[bookmark: _Toc119502222][bookmark: _Toc119509662][image: ]  [image: ]
[bookmark: _Toc123054718][bookmark: _Toc127867229][bookmark: _Toc127867847]Figure 4.6.3.8: Surface morphology of DRP1 (a) before adsorption and (b) after adsorption of SSY
[bookmark: _Toc123057545]Table 4.6.3.4: Comparison of the FTIR spectra of DRP1 before and after adsorption of SSY
	 DRP1-SSY
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3396.03
	3414.83
	-18.8

	C-H stretching
	2883.06
	2885.95
	-2.89

	C=O stretching
	1616.06
	1608.82
	7.24

	C-O stretching
	1227.47
	1232.29
	-4.82

	C-OH stretching
	1080.91
	1084.76
	-3.85


[bookmark: _Toc118051811][bookmark: _Toc127869376]ANN results for adsorption of SSY onto DRP1
[bookmark: _Toc118051812]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.6.3.5. As shown, with reference to the minimum MSE (7.71), 10 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 10 hidden neurons suitably predicted the adsorption efficiency of SSY uptake onto DRP1.




[bookmark: _Toc123057546]Table 4.6.3.5: Statistical metrics for selection of hidden neurons for prediction of DRP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	82.04
	0.738156

	2
	37.08
	0.863468

	3
	33.89
	0.888212

	4
	16.94
	0.965601

	5
	19.67
	0.94187

	6
	12.76
	0.97121

	7
	10.58
	0.967862

	8
	12.98
	0.952381

	9
	10.09
	0.968846

	10
	7.71
	0.97514

	11
	14.86
	0.96924

	12
	13.61
	0.969043

	13
	13.37
	0.945328

	14
	14.91
	0.960792

	15
	14.16
	0.952771

	16
	9.52
	0.975551

	17
	17.83
	0.950225

	18
	16.09
	0.950801

	19
	19.76
	0.964658

	20
	16.92
	0.947897


The variation of the Purelin, Tansig and Logsig activation functions were varied used10 numbers of hidden neurons. As shown in Table 4.6.3.6, the Tansig activation function gave the best prediction with an R2 value of 0.987499. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Hao et al., 2020). Figure 4.6.3.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-10-1) for SSY uptake onto DRP1 is depicted in Figure 4.6.3.9.2.


[bookmark: _Toc123057547]Table 4.6.3.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.964403

	Purelin
	0.569195

	Tansig
	0.987499



[image: ]
[bookmark: _Toc119502223][bookmark: _Toc119509663][bookmark: _Toc123054719][bookmark: _Toc127867230][bookmark: _Toc127867848]Figure 4.6.3.9.1: Comparison of the target and predicted removal efficiency in relation to SSY uptake onto DRP1

[image: ]
[bookmark: _Toc119502224][bookmark: _Toc119509664][bookmark: _Toc123054720][bookmark: _Toc127867231][bookmark: _Toc127867849]Figure 4.6.3.9.2:  A three-layered ANN architecture for SSY adsorption onto DRP1

Figure 4.6.3.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency (Khan et al., 2016; Pauletto et al., 2021). A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.



[bookmark: _Toc119502225][bookmark: _Toc119509665][bookmark: _Toc123054721][bookmark: _Toc127867232][bookmark: _Toc127867850]Figure 4.6.3.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for SSY uptake onto DRP1

[bookmark: _Toc118051813][bookmark: _Toc123053700][bookmark: _Toc127869377]Adsorption studies of SSY onto EGB1
[bookmark: _Toc118051814][bookmark: _Toc127869378]Effect of pH on SSY adsorption onto EGB1
The quantity of SSY adsorbed onto EGB1 at different pH, was estimated by varying the pH of the solution between 2 and 11. The effect of pH for SSY uptake onto EGB1 is depicted in Figure 4.6.4.1. Relatively high removal efficiencies were obtained between pH 2 and 9 (56.18 – 86.00%). High percentage of removal obtained in the acidic medium could be explained as follows. The surface of SSY is protonated in the acidic media while EGB1’s surface is anionic beyond pHpzc (2.00). This could lead to the electrostatic attraction between EGB1 and SSY molecules. Also, SSY is an anionic dye molecule, with attached sulfonate groups, which can be electrostatically attracted to the cationic surface of EGB1. Hence, high removal efficiencies in the basic media. There was a sharp decrease in the removal efficiency beyond pH 9 (86.00 – 48.37%), there is a possibility of electrostatic repulsion with the anionic SSY, hence a lower efficiency was recorded.

[bookmark: _Toc123054722][bookmark: _Toc127867233][bookmark: _Toc127867851][bookmark: _Toc119502226][bookmark: _Toc119509666]Figure 4.6.4.1: Effect of pH on the removal efficiency of SSY onto EGB1 
Operational conditions: EGB1 dosage (1 g/L), Contact time (240 min), Temperature (26 oC), agitation speed (130 rpm), SSY concentration (5 mg/L)
[bookmark: _Toc118051815][bookmark: _Toc127869379]Effect of concentration and contact time on SSY adsorption onto EGB1
Figure 4.6.4.2 depicted the adsorbent-adsorbate interaction, as a function of initial concentration and time. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of SSY onto EGB1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 2.50, 5.00, 7.50, 10.00 and 15.00 mg/L are 2.45, 4.52, 6.50, 8.52 and 11.82 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054723][bookmark: _Toc127867234][bookmark: _Toc127867852][bookmark: _Toc119502227][bookmark: _Toc119509667]Figure 4.6.4.2: Effect of contact time and initial concentration on the removal efficiency of SSY onto EGB1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (7)

[bookmark: _Toc118051816][bookmark: _Toc127869380]Effect of dosage on SSY adsorption onto EGB1
The effect of adsorbent dosage on SSY uptake onto EGB1 is illustrated in Figure 4.6.4.3. It was observed that, as adsorbent dosage increased (0.025 – 0.050 g/100mL), the removal efficiency of SSY was found to increase from 84.41 to 86.86%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for SSY uptake. When EGB1 dosage was further increased from 0.050 to 0.25 0g/100 mL, the removal efficiency decreased from 86.86 to 61.39%. This could be attributed to the sorbent-sorbent interaction due to excess adsorbent particles, thereby reducing the surface area. It could also be because, the volume and the initial concentration of the adsorbate remained constant while the adsorbent dosage kept increasing. Hence, the decreased efficiency.

[bookmark: _Toc123054724][bookmark: _Toc127867235][bookmark: _Toc127867853][bookmark: _Toc119502228][bookmark: _Toc119509668]Figure 4.6.4.3: Effect of dosage on the removal efficiency of SSY onto EGB1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (7) and initial concentration (2 g/L)
[bookmark: _Toc118051817][bookmark: _Toc127869381]Isothermal studies of SSY removal onto EGB1
Figures 4.6.4.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the EGB1-SSY adsorption system. The Langmuir plot is shown in Figure 4.6.4.4a. The RL values were obtained to be between 0.0125 and 0.0596 across all the investigated concentrations (2.50 – 15.00 mg/L). This suggested that the EGB1-SSY system was favourable. The maximum monolayer adsorption was obtained to be 9.96 mg/g. The Freundlich isothermal plot for the EGB1-SSY system is shown in Figure 4.6.4.4b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9985) was obtained to be greater than that of Langmuir’s (0.9696). This suggested that multilayer adsorption dominated the EGB1-SSY system. The plots of Hasley and Hill isotherm were depicted in Figures 4.6.4.4f and g. The R2 values for Hasley (0.9985) and Hill (0.9818) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the EGB1-SSY system. The Redlich-Peterson isotherm is Figure 4.6.4.4e with the values of B and R2 are 0.4897 and 0.9993 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm. The Dubinin-Radushkevich plot is depicted in Figure 4.6.4.4c. The D-R adsorption energy (E) for the EGB1-SSY system was obtained to be 408.25 kJ/mol which was greater than 8 kJ/mol, the uptake of SSY is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.6.4.4 d) was obtained to be (0.9608), which suggested that adsorbate-adsorbate contact may have participated in the EGB1-SSY adsorption system. The value of constant (bT) obtained from the Temkin plot was 1319.28 J/mol, which suggested a chemical adsorption process. The various evaluated isotherm parameters are presented in Table 4.6.4.1.





[bookmark: _Toc119502232][bookmark: _Toc119509672][image: ]
[bookmark: _Toc123054725][bookmark: _Toc127867236][bookmark: _Toc127867854]Figure 4.6.4.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot SSY onto EGB1

[bookmark: _Toc123057548]Table 4.6.4.1: Parameters of adsorption isotherm models for the uptake of SSY onto EGB1
	ISOTHERMS
	CONSTANTS
	EGB1-SSY

	FREUNDLICH
	KF (mg/g)
	8.9300

	
	1/n
	0.4103

	
	n
	2.4372

	
	R2
	0.9985

	LANGMUIR
	KL (L/mg)
	5.2600

	
	qmax (mg/g)
	9.9600

	
	RL
	0.0125-0.0596

	
	R2
	0.9696

	TEMKIN
	B
	1.9473

	
	AT (L/g)
	69.9900

	
	bT (J/mol)
	1319.2800

	
	R2
	0.9608

	D-R
	qDR  (mg/g)
	7.8900

	
	β x 10-6(mmol2J-2)
	3.0000

	
	E (kJ/mol)
	408.2500

	
	R2
	0.9447

	HASLEY
	KH
	0.0050

	
	nH
	2.4372

	
	1/nH
	0.4103

	
	R2
	0.9985

	R-P
	aR (L/mg)
	8.9300

	
	B
	0.4897

	
	R2
	0.9993

	HILL
	nH
	1.4297

	
	KD
	0.4213

	
	qH (mg/g)
	9.9600

	 
	R2
	0.9818



[bookmark: _Toc118051818][bookmark: _Toc127869382]Kinetic studies on adsorption of SSY onto EGB1
Figure 4.6.4.5 depicted the Pseudo first order (PFO) kinetic plot, whereas the estimated parameters are listed in Table 4.6.4.2. Although correlation coefficient values are relatively high (0.9893, 0.9628, 0.9634, 0.9617, and 0.9498 for 2.50, 5.00, 7.50, 11.00 and 15.00 mg/L respectively) were obtained for PFO (Figure 4.6.4.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.6.4.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.6.4.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.6.4.5e. The values of K increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.6.4.5 f shows the Avrami plot, with the R2 values ranging from 0.9255 – 0.9937. The KAV parameter is dependent on temperature and increases with increasing concentration. This indicated a random adsorption system. The Intraparticle diffusion (ID) plot for the uptake of SSY onto EGB1 is depicted in Figure 4.6.4.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.0018 to 1,7276 as the concentration increased from 2.50 to 15.00 mg/L. This suggests that the boundary layer, also contributed to the adsorption mechanism (Díaz-Blancas et al., 2020). The Liquid film diffusion plot is shown in Figure 4.6.4.5g, with R2 values ranging from 0.9716 – 0.9881. The R2 values of Liquid film diffusion plot is greater than that of ID model which suggests that external and surface diffusion dominated the adsorption process (Dada et al., 2019).
[bookmark: _Toc119502236][bookmark: _Toc119509676][image: ]
[bookmark: _Toc123054726][bookmark: _Toc127867237][bookmark: _Toc127867855]Figure 4.6.4.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of SSY adsorption onto EGB1


[bookmark: _Toc123057549]Table 4.6.4.2: Comparison of the investigated kinetic model parameters for the uptake of SSY onto EGB1
	KINETIC MODELS
	PARAMETERS
	EGB1-SSY
	 
	 

	
	
	2.5mg/L
	5mg/L
	7.5mg/L
	10mg/L
	15mg/L

	
	qe Exp (mg/g)
	2.4523
	4.5238
	6.5000
	8.5238
	13.9238

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	2.0405
	2.4212
	3.2921
	3.8651
	5.4641

	
	 (min-1)
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9893
	0.9628
	0.9634
	0.9617
	0.9498

	
	S.D (%)
	7.5108
	20.7800
	22.0700
	24.4400
	27.1700

	
	χ2
	0.0831
	1.8257
	3.1261
	5.6151
	13.09

	
	ARE
	3.3641
	14.4700
	16.2400
	20.0800
	25.8100

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	2.6900
	4.5500
	6.6100
	8.6600
	13.9600

	
	 (g mg-1 min-1)
	0.0110
	0.0140
	0.0140
	0.0140
	0.0090

	
	R2
	0.9994
	0.9887
	0.9983
	0.9993
	0.9998

	
	S.D (%)
	2.2664
	0.1642
	0.4462
	0.4088
	0.0763

	
	χ2
	0.0221
	0.0002
	0.0021
	0.0023
	0.0001

	
	ARE
	1.6615
	0.1102
	0.3029
	0.2771
	0.0511

	AVRAMI
	nAV
	0.6060
	0.5210
	0.4175
	0.4770
	0.5039

	
	 (min-1)
	0.0100
	0.0400
	0.0500
	0.0600
	0.0700

	
	R2
	0.9255
	0.9489
	0.9820
	0.9924
	0.9937

	ELOVICH
	αEI (mg/g.min)
	0.7996
	2.3321
	6.0098
	5.1479
	28.9500

	
	βEI (g/mg)
	2.5310
	1.5511
	1.2367
	0.9521
	0.5814

	
	R2
	0.9541
	0.981
	0.9908
	0.9647
	0.9825

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.1967
	0.3882
	0.7577
	1.0968
	1.6465

	
	CI (mg/g)
	0.0018
	0.9154
	1.0967
	1.3441
	1.7276

	
	R2
	0.8705
	0.7754
	0.9514
	0.9547
	0.9589

	LIQUID FILM DIFFUSION
	
	0.0100
	0.0100
	0.0100
	0.0100
	0.0200

	
	R2
	0.9199
	0.9786
	0.9716
	0.951
	0.9685

	FRACTIONAL POWER
	V (min-1)
	0.2517
	0.1583
	0.2976
	0.2063
	0.2191

	
	k (mg/g/min)
	0.7000
	1.3000
	1.4000
	1.6000
	1.8000

	 
	R2
	0.7166
	0.8344
	0.9025
	0.8468
	0.8796



[bookmark: _Toc118051819][bookmark: _Toc127869383]Effect of temperature and thermodynamic studies of SSY removal onto EGB1
Temperature is  very crucial in controlling adsorbent-adsorbate interaction (Silva et al., 2020). The effect of temperature on the removal of SSY onto EGB1 was investigated 26, 35, 45 and 55 oC as shown in Figure 4.6.4.6.1. As the temperature increased, the percentage removal also increases (84.92 – 91.31%), thereby favouring adsorption at high temperature. This is because as the temperature of the adsorption system increases, the mobility of the ions in solution increases. This leads to increased interaction between EGB1 and SSY molecules (Allaoui et al., 2019).

[bookmark: _Toc123054727][bookmark: _Toc127867238][bookmark: _Toc127867856][bookmark: _Toc119502237][bookmark: _Toc119509677]Figure 4.6.4.6.1: Effect of temperature on the uptake of SSY onto EGB1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (7), initial concentration (15 mg/L)

The results of thermodynamic studies as obtained from the Van’t Hoff’s plot (Figure 4.6.4.6.2) is presented in Table 4.6.4.3. ∆Go was negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature increased, its negative value also increased. This suggested that SSY adsorption is higher and favourable at elevated temperatures. The positive value of ∆Ho confirmed that SSY-EGB1 system is endothermic in nature while the positive value of ∆So reflected the increased randomness of the adsorption system. 

[bookmark: _Toc119502238][bookmark: _Toc119509678][bookmark: _Toc123054728][bookmark: _Toc127867239][bookmark: _Toc127867857]Figure 4.6.4.6.2: Van’t Hoff plot of SSY uptake onto EGB1

[bookmark: _Toc123057550]Table 4.6.4.3: Thermodynamic parameters for the uptake of SSY onto EGB1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-4.47
	

	308
	+30.27
	-4.77
	+4.55

	318
	
	-5.16
	

	328
	
	-5.32
	



[bookmark: _Toc118051820][bookmark: _Toc127869384]Desorption studies of SSY-EGB1 system
The desorption efficiency of the SSY-EGB1 system is depicted in Figure 4.3.4.7. The desorption efficiencies were obtained in the order 30.86% 15.75%  8.95%  6.47% for HCl, NaOH, H2O, and NaCl respectively. This suggested that SSY penetrated deep into EGB1 pores while some formed strong bond with EGB1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of SSY from EGB1’s surface difficult. However, the value obtained for the degree of reversibility for HCl was 1.2067 (Appendix 7), which indicated a slight degree of reversibility. Strong acids and bases have previous been reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017).


[bookmark: _Toc119502239][bookmark: _Toc119509679][bookmark: _Toc123054729][bookmark: _Toc127867240][bookmark: _Toc127867858]Figure 4.6.4.7: Desorption efficiency of SSY-EGB1 system
[bookmark: _Toc118051821][bookmark: _Toc127869385]Comparison of pre-and post-adsorption characterization of SSY-EGB1 system
Figure 4.6.4.8 a and b compared the morphologies of EGB1 before and after the uptake of SSY. The pores of different sizes and shapes on EGB1, were observed to have been completely occupied, after the uptake of SSY. Table 4.6.4.4 also presented the comparison of FTIR absorption bands on EGB1 before and after adsorption of SSY. The observed shifts in absorption bands after SSY uptake, suggests that these functional groups participated in SSY adsorption. 

[bookmark: _Toc119502240][bookmark: _Toc119509680][image: ]  [image: ]
[bookmark: _Toc123054730][bookmark: _Toc127867241][bookmark: _Toc127867859]Figure 4.6.4.8: Surface morphology of EGB1 (a) before adsorption and (b) after adsorption of SSY

[bookmark: _Toc123057551]Table 4.6.4.4: Comparison of the FTIR spectra of EGB1 before and after adsorption of SSY
	 EGB1-SSY
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3390.73
	3405.67
	-14.94

	C-H stretching
	2886.43
	2870.52
	15.91

	C=O stretching
	1605.45
	1602.56
	2.89

	C-O stretching
	1202.40
	1217.35
	-14.95

	C-OH stretching
	1082.34
	1081.87
	0.47



[bookmark: _Toc118051822][bookmark: _Toc127869386]ANN results for adsorption of SSY onto EGB1
[bookmark: _Toc118051823]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.6.4.5. As shown, with reference to the minimum MSE (11.57), 9 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 9 hidden neurons suitably predicted the adsorption efficiency of SSY uptake onto EGB1.

[bookmark: _Toc123057552]Table 4.6.4.5: Statistical metrics for selection of hidden neurons for prediction of EGB1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	92.57
	0.824282

	2
	65.01
	0.907447

	3
	43.85
	0.881909

	4
	30.56
	0.93625

	5
	24.04
	0.94459

	6
	16.47
	0.969634

	7
	16.03
	0.96452

	8
	12.08
	0.964128

	9
	11.57
	0.971802

	10
	13.96
	0.974959

	11
	15.34
	0.969634

	12
	17.96
	0.945173

	13
	12.69
	0.970816

	14
	12.22
	0.979704

	15
	15.11
	0.972393

	16
	14.01
	0.97338

	17
	14.67
	0.963735

	18
	17.84
	0.962753

	19
	17.77
	0.963735

	20
	18.71
	0.945951



The variation of the Purelin, Tansig and Logsig activation functions were varied used9 numbers of hidden neurons. As shown in Table 4.6.4.6, the Tansig activation function gave the best prediction with an R2 value of 0.981130. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Hao et al., 2020). Figure 4.6.4.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-9-1) for SSY uptake onto EGB1 is depicted in Figure 4.6.4.9.2.

[bookmark: _Toc123057553]Table 4.6.4.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.948092

	Purelin
	0.397719

	Tansig
	0.981130



[image: ]
[bookmark: _Toc119502241][bookmark: _Toc119509681][bookmark: _Toc123054731][bookmark: _Toc127867242][bookmark: _Toc127867860]Figure 4.6.4.9.1: Comparison of the target and predicted removal efficiency in relation to SSY uptake onto EGB1

[image: ]
[bookmark: _Toc119502242][bookmark: _Toc119509682][bookmark: _Toc123054732][bookmark: _Toc127867243][bookmark: _Toc127867861]Figure 4.6.4.9.2:  A three-layered ANN architecture for SSY adsorption onto EGB1

Figure 4.6.4.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency (Almuntashiri et al., 2022). A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.



[bookmark: _Toc119502243][bookmark: _Toc119509683][bookmark: _Toc123054733][bookmark: _Toc127867244][bookmark: _Toc127867862]Figure 4.6.4.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for SSY uptake onto EGB1

[bookmark: _Toc118051824][bookmark: _Toc123053701][bookmark: _Toc127869387]Adsorption studies of SSY onto HSP1
[bookmark: _Toc118051825][bookmark: _Toc127869388]Effect of pH on SSY adsorption onto HSP1
The quantity of SSY adsorbed onto HSP1 at different pH, was estimated by varying the pH of the solution between 2 and 11. The effect of pH on SSY uptake onto HSP1 is depicted in Figure 4.6.5.1. Relatively high removal efficiencies were obtained between pH 2 and 9 (80.69 – 93.90%). High percentage of removal obtained in the acidic medium could be explained as follows. The surface of SSY is protonated in the acidic media while HSP1’s surface is anionic beyond pHpzc (3.20). This could lead to the electrostatic attraction between HSP1 and SSY molecules. Also, SSY is an anionic dye, with attached sulfonate groups, which can be electrostatically attracted to the cationic surface of HSP1. Hence, high removal efficiencies in the basic media. There was a sharp decrease in the removal efficiency beyond pH 9 (93.90 - 79.70%), there is a possibility of electrostatic repulsion with the anionic SSY, hence lower efficiencies were obtained (Kubra et al., 2021).

[bookmark: _Toc123054734][bookmark: _Toc127867245][bookmark: _Toc127867863][bookmark: _Toc119502244][bookmark: _Toc119509684]Figure 4.6.5.1: Effect of pH on the removal efficiency of SSY onto HSP1 
Operational conditions: HSP1 dosage (1 g/L), Contact time (360 min), Temperature (26 oC), agitation speed (130 rpm), SSY concentration (5 mg/L)
[bookmark: _Toc118051826][bookmark: _Toc127869389]Effect of concentration and contact time on SSY adsorption onto HSP1
Figure 4.6.5.2 depicted the adsorbent-adsorbate interaction, as a function of initial concentration and time. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of SSY onto HSP1 was found to be very rapid in the first 30 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 2.50, 5.00, 7.50, 10.00 and 15.00 mg/L are 2.29, 4.29, 6.21, 7.98 and 12.31 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gorzin & Bahri Rasht Abadi, 2018).

[bookmark: _Toc123054735][bookmark: _Toc127867246][bookmark: _Toc127867864][bookmark: _Toc119502245][bookmark: _Toc119509685]Figure 4.6.5.2: Effect of contact time and initial concentration on the removal efficiency of SSY onto HSP1 
Operational conditions: Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (7)

[bookmark: _Toc118051827][bookmark: _Toc127869390]Effect of dosage on SSY adsorption onto HSP1
The effect of adsorbent dosage on SSY uptake onto HSP1 is illustrated in Figure 4.6.5.3. It was observed that, as adsorbent dosage increased (0.025 – 0.050 g/100mL), the removal efficiency of SSY was found to increase from 84.41 to 93.92%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for SSY uptake. When HSP1 dosage was further increased from 0.050 to 0.25 0g/100 mL, the removal efficiency decreased from 93.92 to 84.71%. This could be attributed to the aggregation of the adsorbent particles, thereby reducing the surface area. It could also be because, the volume and the initial concentration of the adsorbate remained constant while the adsorbent dosage increased (Yagub et al., 2014).

[bookmark: _Toc123054736][bookmark: _Toc127867247][bookmark: _Toc127867865][bookmark: _Toc119502246][bookmark: _Toc119509686]Figure 4.6.5.3: Effect of dosage on the removal efficiency of SSY onto HSP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (7) and initial concentration (7.5 mg/L)
[bookmark: _Toc118051828][bookmark: _Toc127869391]Isothermal studies of SSY removal onto HSP1
Figures 4.6.5.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the HSP1-SSY adsorption system. The Langmuir plot is shown in Figure 4.6.5.4a. The RL values were obtained to be between 0.0619 and 0.2483 across all the investigated concentrations (2.50 – 15.00 mg/L). This suggested that the HSP1-SSY system was favourable. The maximum monolayer adsorption was obtained to be 13.77 mg/g. The Freundlich isothermal plot for the HSP1-SSY system is shown in Figure 4.6.5.4 b. The value of n obtained to be greater than 1, validated the favourability of the adsorption process. The correlation coefficient (R2) of the Freundlich isothermal plot (0.9943) was obtained to be greater than that of Langmuir’s (0.9890). This suggested that multilayer adsorption dominated the HSP1-SSY system. The plots of Hasley and Hill isotherm were depicted in Figures 4.6.5.4 f and g. The R2 values for Hasley (0.9943) and Hill (0.9909) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the HSP1-SSY system. The Redlich-Peterson isotherm is Figure 4.6.5.4 e with the values of B and R2 are 0.3422 and 0.9107 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Balarak, Mostafapour, Azarpira, et al., 2017). The Dubinin-Radushkevich plot is depicted in Figure 4.6.5.4 c. The D-R adsorption energy (E) for the HSP1-SSY system was obtained to be 235.71 kJ/mol which was greater than 8 kJ/mol, the uptake of SSY is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.6.5.4 d) was obtained to be (0.9978), which suggested that adsorbate-adsorbate contact may have participated in the HSP1-SSY adsorption system. The value of constant (bT) obtained from the Temkin plot was 599.51 J/mol, which suggested a chemical adsorption process (Salvi & Chattopadhyay, 2017). The various evaluated isotherm parameters are presented in Table 4.6.5.1.



[bookmark: _Toc119502250][bookmark: _Toc119509690][image: ]
[bookmark: _Toc123054737][bookmark: _Toc127867248][bookmark: _Toc127867866]Figure 4.6.5.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot SSY adsorption onto HSP1


[bookmark: _Toc123057554]Table 4.6.5.1: Parameters of adsorption isotherm models for the uptake of SSY onto HSP1
	ISOTHERMS
	CONSTANTS
	HSP1-SSY

	FREUNDLICH
	KF (mg/g)
	8.1433

	
	1/n
	0.8076

	
	n
	1.2382

	
	R2
	0.9943

	LANGMUIR
	KL (L/mg)
	1.0097

	
	qmax (mg/g)
	13.7700

	
	RL
	0.0619-0.2483

	
	R2
	0.9890

	TEMKIN
	B
	4.2852

	
	AT (L/g)
	9.8379

	
	bT (J/mol)
	599.5100

	
	R2
	0.9978

	D-R
	qDR  (mg/g)
	8.6100

	
	β x 10-6(mmol2J-2)
	9.0000

	
	E (kJ/mol)
	235.7100

	
	R2
	0.9924

	HASLEY
	KH
	0.0750

	
	nH
	1.2383

	
	1/nH
	0.8076

	
	R2
	0.9943

	R-P
	aR (L/mg)
	6.8889

	
	B
	0.3422

	
	R2
	0.9107

	HILL
	nH
	1.0174

	
	KD
	0.9904

	
	qH (mg/g)
	13.7700

	 
	R2
	0.9908



[bookmark: _Toc118051829][bookmark: _Toc127869392]Kinetic studies on adsorption of SSY onto HSP1
Figure 4.6.5.5 depicted the plot of the Pseudo first order (PFO) kinetic model, whereas the estimated parameters are listed in Table 4.6.5.2. Although correlation coefficient values are relatively high (0.9593, 0.9822, 0.9636, 0.9209, and 0.9248 for 2.50, 5.00, 7.50, 11.00 and 15.00 mg/L respectively) were obtained for PFO (Figure 4.6.5.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (X2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.6.5.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.6.5.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.6.5.5e. The values of k increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.6.5.5f shows the Avrami plot, with the R2 values ranging from 0.9440 – 0.9835. The kAV parameter is dependent on temperature and increases with increasing concentration. This indicated a random adsorption system. The Intraparticle diffusion (ID) plot for the uptake of SSY onto EGB1 is depicted in Figure 4.6.4.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.0018 to 1,7276 as the concentration increased from 2.50 to 15.00 mg/L. This suggested an increase in the boundary layers, without a possibility of external mass transfer. Thus, increasing the possibility of internal mass transfer (Dehbi et al., 2020). The Liquid film diffusion plot is shown in Figure 4.6.4.5g, with R2 values ranging from 0.9716 – 0.9881. The values of kFD slightly increased with increasing concentration, indicating a rapid adsorption.
[bookmark: _Toc119502254][bookmark: _Toc119509694][image: ]
[bookmark: _Toc123054738][bookmark: _Toc127867249][bookmark: _Toc127867867]Figure 4.6.5.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of SSY adsorption onto HSP1


[bookmark: _Toc123057555]Table 4.6.5.2: Comparison of the investigated kinetic model parameters for the uptake of SSY onto HSP1
	KINETIC MODELS
	PARAMETERS
	HSP1-SSY
	 
	 

	
	
	2.5 mg/L
	5 mg/L
	7.5 mg/L
	10 mg/L
	15 mg/L

	
	qe Exp (mg/g)
	2.2857
	4.2857
	6.2142
	7.9761
	12.3100

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.3373
	2.1862
	2.3375
	2.0836
	4.4375

	
	 (min-1)
	0.0100
	0.0200
	0.0100
	0.0200
	0.0200

	
	R2
	0.9593
	0.9822
	0.9636
	0.9208
	0.9248

	
	S.D (%)
	18.5500
	21.9100
	27.8900
	33.0300
	28.6100

	
	χ2
	0.6724
	2.0161
	6.4294
	16.6600
	13.9700

	
	ARE
	11.8100
	16.0100
	27.6400
	47.1300
	29.5700

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	2.3239
	4.3631
	6.3051
	8.0581
	12.4300

	
	 (g mg-1 min-1)
	0.0300
	0.0300
	0.0300
	0.0400
	0.0200

	
	R2
	0.9941
	0.9984
	0.9996
	1.0000
	0.9998

	
	S.D (%)
	0.4114
	0.4428
	0.3603
	0.2538
	0.2525

	
	χ2
	0.0006
	0.0013
	0.0013
	0.0008
	0.0012

	
	ARE
	0.2788
	0.3005
	0.2437
	0.1709
	0.1701

	AVRAMI
	nAV
	0.4660
	0.4373
	0.4481
	0.4560
	0.4400

	
	 (min-1)
	0.0500
	0.0800
	0.0900
	0.2000
	0.1000

	
	R2
	0.9440
	0.9599
	0.9835
	0.9816
	0.9791

	ELOVICH
	αEI (mg/g.min)
	1.6243
	4.1883
	7.6791
	32.6200
	133.33

	
	βEI (g/mg)
	3.1887
	1.9234
	1.2581
	1.1463
	0.7058

	
	R2
	0.9775
	0.9848
	0.9559
	0.9244
	0.9419

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.2536
	0.4786
	0.8332
	1.0995
	1.7645

	
	CI (mg/g)
	0.3163
	1.0125
	1.1511
	2.0089
	2.5756

	
	R2
	0.9387
	0.9162
	0.9337
	0.969
	0.9839

	LIQUID FILM DIFFUSION
	
	0.0170
	0.0170
	0.0170
	0.0170
	0.0190

	
	R2
	0.9743
	0.9454
	0.9454
	0.9208
	0.9294

	FRACTIONAL POWER
	V (min-1)
	0.1400
	0.1400
	0.1400
	0.1500
	0.1200

	
	k (mg/g/min)
	1.0083
	1.3488
	1.6228
	2.1721
	2.3002

	 
	R2
	0.9446
	0.9786
	0.8701
	0.7757
	0.7787


[bookmark: _Toc118051830][bookmark: _Toc127869393]Effect of temperature and thermodynamic studies of SSY removal onto HSP1
The effect of temperature on the removal of SSY onto HSP1 was investigated 26, 35, 45 and 55 oC as shown in Figure 4.6.5.6.1. As the temperature increased, the percentage removal also increases (88.43 – 93.88%), thereby favouring adsorption at high temperature. This is because as the temperature of the adsorption system increases, the mobility of the ions in solution increases. This leads to increased interaction between HSP1 and SSY molecules (Allaoui et al., 2019).

[bookmark: _Toc123054739][bookmark: _Toc127867250][bookmark: _Toc127867868][bookmark: _Toc119502255][bookmark: _Toc119509695]Figure 4.6.5.6.1: Effect of temperature on the uptake of SSY onto HSP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (7), initial concentration (45 mg/L)

[bookmark: _Hlk114694993]The calculated thermodynamic parameters and the van’t Hoff plot are presented in Table 4.6.5.3 and Figure 4.6.5.6.2 respectively. The negative values of ∆Go confirmed the spontaneity and feasibility of the adsorption process. As the temperature increased, the process becomes more feasible. The positive value of ∆Ho confirmed the endothermic nature of the HSP1-SSY system while the positive value of ∆So reflected the increased randomness of the adsorption system (Liu et al., 2020).

[bookmark: _Toc119502256][bookmark: _Toc119509696][bookmark: _Toc123054740][bookmark: _Toc127867251][bookmark: _Toc127867869]Figure 4.6.5.6.2: Van’t Hoff plot of SSY uptake onto HSP1


[bookmark: _Toc123057556]Table 4.6.5.3: Thermodynamic parameters for the uptake of SSY onto HSP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-4.76
	

	308
	+84.81
	-5.22
	+20.83

	318
	
	-5.51
	

	328
	
	-7.45
	


[bookmark: _Toc118051831][bookmark: _Toc127869394]Desorption studies of SSY-HSP1 system
The desorption efficiency of the SSY-HSP1 system is depicted in Figure 4.6.5.7. The desorption efficiency was observed to be generally low. The desorption efficiencies were obtained in the order 18.38% 11.91%  4.12%  3.04% for NaOH, H2O, HCl, and NaCl respectively. This suggested that SSY penetrated deep into HSP1 pores while some formed strong bond with HSP1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of SSY from HSP1’s surface difficult (Inyinbor et al., 2015). However, the value obtained for the degree of reversibility for NaOH was 1.0672 (Appendix 7), which indicated a slight degree of reversibility. Strong acids and bases have previous been reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017).


[bookmark: _Toc119502257][bookmark: _Toc119509697][bookmark: _Toc123054741][bookmark: _Toc127867252][bookmark: _Toc127867870]Figure 4.6.5.7: Desorption efficiency of SSY-HSP1 system
[bookmark: _Toc118051832][bookmark: _Toc127869395]Comparison of pre-and post-adsorption characterization of SSY-HSP1 system
Figure 4.6.5.8 a and b compared the morphologies of HSP1 before and after the uptake of SSY. The pores of different sizes and shapes on HSP1, were observed to have been completely occupied, leaving HSP1 with a rough surface, after the uptake of SSY. Table 4.6.5.4 also presented the comparison of FTIR absorption bands on HSP1 before and after adsorption of SSY. The observed shifts in absorption bands after SSY uptake, suggests that these functional groups participated in SSY adsorption (Rukayat et al., 2021). 
[image: ]  [image: ]
[bookmark: _Toc119502258][bookmark: _Toc119509698][bookmark: _Toc123054742][bookmark: _Toc127867253][bookmark: _Toc127867871]Figure 4.6.5.8: Surface morphology of HSP1 (a) before adsorption and (b) after adsorption of SSY
[bookmark: _Toc123057557]Table 4.6.5.4: Comparison of the FTIR spectra of HSP1 before and after adsorption of SSY
	 HSP1-SSY
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3413.39
	3420.14
	-6.75

	C=O stretching
	1616.06
	1610.27
	5.79

	C-O stretching
	1226.99
	1227.95
	-0.96


[bookmark: _Toc118051833][bookmark: _Toc127869396]ANN results for adsorption of SSY onto HSP1
[bookmark: _Toc118051834]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.6.5.5. As shown, with reference to the minimum MSE (6.94), 12 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 12 hidden neurons suitably predicted the adsorption efficiency of SSY uptake onto HSP1.





[bookmark: _Toc123057558]Table 4.6.5.5: Statistical metrics for selection of hidden neurons for prediction of HSP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	31.55
	0.916372

	2
	24.74
	0.922215

	3
	16.49
	0.948304

	4
	13.98
	0.966444

	5
	12.12
	0.94529

	6
	10.05
	0.978014

	7
	11.07
	0.964316

	8
	9.09
	0.983901

	9
	8.62
	0.977281

	10
	9.67
	0.970341

	11
	7.21
	0.98736

	12
	6.94
	0.996559

	13
	7.13
	0.979993

	14
	9.17
	0.979637

	15
	8.76
	0.965002

	16
	10.98
	0.969831

	17
	8.12
	0.968689

	18
	9.83
	0.974702

	19
	9.59
	0.975433

	20
	12.21
	0.95147



The variation of the Purelin, Tansig and Logsig activation functions were varied used12 numbers of hidden neurons. As shown in Table 4.6.5.6, the Tansig activation function offered the best prediction with an R2 value of 0.987718. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Wang et al., 2021). Figure 4.6.5.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-12-1) for SSY uptake onto HSP1 is depicted in Figure 4.6.5.9.2.

[bookmark: _Toc123057559]Table 4.6.5.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	Invalid

	Purelin
	0.791495

	Tansig
	0.987718



[image: ]
[bookmark: _Toc119502259][bookmark: _Toc119509699][bookmark: _Toc123054743][bookmark: _Toc127867254][bookmark: _Toc127867872]Figure 4.6.5.9.1: Comparison of the target and predicted removal efficiency in relation to SSY uptake onto HSP1

[image: ]
[bookmark: _Toc119502260][bookmark: _Toc119509700][bookmark: _Toc123054744][bookmark: _Toc127867255][bookmark: _Toc127867873]Figure 4.6.5.9.2:  A three-layered ANN architecture for SSY adsorption onto HSP1

Figure 4.6.5.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency (Afolabi et al., 2020b; Sharma et al., 2020). A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.


[bookmark: _Toc119502261][bookmark: _Toc119509701][bookmark: _Toc123054745][bookmark: _Toc127867256][bookmark: _Toc127867874]Figure 4.6.5.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for SSY uptake onto HSP1

[bookmark: _Toc118051835][bookmark: _Toc123053702][bookmark: _Toc127869397]Adsorption studies of SSY onto RHP1
[bookmark: _Toc118051836][bookmark: _Toc127869398]Effect of pH on SSY adsorption onto RHP1
The quantity of SSY adsorbed onto RHP1 at different pH, was estimated by varying the pH of the solution between 2 and 11. The effect of pH on SSY uptake onto RHP1 is depicted in Figure 4.6.6.1. The maximum adsorption efficiency of 98.67% was obtained at pH of 7. RHP1 is cationic in nature (pHpzc=4.98) whereas SSY is an anionic dye molecule, with attached sulfonate groups, which can be electrostatically attracted to the cationic surface of RHP1. There was a gradual decrease in the removal efficiency as the pH increases (98.67 - 79.70%), there is a possibility of electrostatic due to the presence of excess negatively charged ions (Kubra et al., 2021).

[bookmark: _Toc123054746][bookmark: _Toc127867257][bookmark: _Toc127867875][bookmark: _Toc119502262][bookmark: _Toc119509702]Figure 4.6.6.1: Effect of pH on the removal efficiency of SSY onto RHP1 
Operational conditions: RHP1 dosage (1 g/L), Contact time (360 min), Temperature (26 oC), agitation speed (130 rpm), SSY concentration (5 mg/L)

[bookmark: _Toc118051837][bookmark: _Toc127869399]Effect of concentration and contact time on SSY adsorption onto RHP1
Figure 4.6.6.2 depicted the adsorbent-adsorbate interaction, as a function of initial concentration and time. An increase in initial concentration led to an increase in quantity of adsorbate adsorbed (mg/g). The adsorption of SSY onto RHP1 was found to be very rapid in the first 60 minutes. As the contact time proceeds, the initial rapid adsorption rate gradually decreased until equilibrium was attained. The quantities adsorbed at equilibrium, for initial concentration of 2.50, 5.00, 7.50, 10.00 and 15.00 mg/L are 2.24, 4.24, 6.52, 8.62 and 12.36 mg/g respectively. The adsorption process was enhanced at higher initial concentrations, because a driving force that can overcome mass resistance transfer was provided (Gómez-Avilés et al., 2022).

[bookmark: _Toc123054747][bookmark: _Toc127867258][bookmark: _Toc127867876][bookmark: _Toc119502263][bookmark: _Toc119509703]Figure 4.6.6.2: Effect of contact time and initial concentration on the removal efficiency of SSY onto RHP1 
Operational conditions:  Dosage (1 g/L), Temperature (26 oC), agitation speed (130 rpm), pH (7)

[bookmark: _Toc118051838][bookmark: _Toc127869400]Effect of dosage on SSY adsorption onto RHP1
The effect of adsorbent dosage on SSY uptake onto RHP1 is illustrated in Figure 4.6.5.3. It was observed that, as adsorbent dosage increased (0.025 – 0.150 g/100mL), the removal efficiency of SSY was found to increase from 81.03 to 89.91%. This is because, an increase in adsorbent dosage, increases the number of available and active sites for SSY uptake. When RHP1 dosage was further increased from 0.150 to 0.25 0g/100 mL, the removal efficiency decreased from 89.91 to 74.28%. This could be attributed to the aggregation of the adsorbent particles, thereby reducing the surface area. Hence, reducing the adsorption capacity (Sreedhar & Reddy, 2019).

[bookmark: _Toc123054748][bookmark: _Toc127867259][bookmark: _Toc127867877][bookmark: _Toc119502264][bookmark: _Toc119509704]Figure 4.6.6.3: Effect of dosage on the removal efficiency of SSY onto RHP1. 
Operational conditions: Temperature (26 oC), agitation speed (130 rpm), pH (7)

[bookmark: _Toc118051839][bookmark: _Toc127869401]Isothermal studies of SSY removal onto RHP1
Figures 4.6.6.4(a-g) depicted the Langmuir, Freundlich, Redlich-Peterson, Dubinin-Radushkevich, Temkin, Hasley and Hill isotherms plots of the RHP1-SSY adsorption system. The Langmuir plot is shown in Figure 4.6.6.4a. The RL values were obtained to be between 0.1932 and 0.5449 across all the investigated concentrations (2.50 – 15.00 mg/L). This suggested that the RHP1-SSY system was favourable (Ilomuanya et al., 2017). The maximum monolayer adsorption was obtained to be 61.73 mg/g. The Freundlich isothermal plot for the RHP1-SSY system is shown in Figure 4.6.6.4b. The value of n  obtained to be greater than 1,  validated the favourability of the adsorption process (Fauzia et al., 2015). The correlation coefficient (R2) of the Freundlich isothermal plot (0.9979) was obtained to be greater than that of Langmuir’s (0.9823). This suggested that multilayer adsorption dominated the RHP1-SSY system. The plots of Hasley and Hill isotherm were depicted in Figures 4.6.6.4 f and g. The R2 values for Hasley (0.9979) and Hill (0.9800) isotherms which supports Freundlich and the Langmuir assumptions respectively, confirmed that multilayer adsorption dominated the RHP1-SSY system. The Redlich-Peterson isotherm is Figure 4.6.6.4 e with the values of B and R2 are 0.1278 and 0.9121 respectively. The value of constant (B) was obtained to be closer to zero than 1, which supports the Freundlich isotherm (Benzaoui et al., 2018).The Dubinin-Radushkevich plot is depicted in Figure 4.6.6.4c. The D-R adsorption energy (E) for the RHP1-SSY system was obtained to be 223.61 kJ/mol which was greater than 8 kJ/mol, the uptake of SSY is therefore via chemisorption. The R2 value for Temkin isotherm (Figure 4.6.6.4d) was obtained to be (0.9915), which suggested that adsorbate-adsorbate contact may have participated in the RHP1-SSY adsorption system. The value of constant (bT) obtained from the Temkin plot was 370.46 J/mol, which suggested a chemical adsorption process (Zhuang et al., 2020). The various evaluated isotherm parameters are presented in Table 4.6.6.1.








[bookmark: _Toc119502268][bookmark: _Toc119509708][image: ]
[bookmark: _Toc123054749][bookmark: _Toc127867260][bookmark: _Toc127867878]Figure 4.6.6.4: (a) Langmuir, (b) Freundlich, (c) Dubinin-Radushkevich, (d) Temkin, (e) Redlich-Peterson, (f) Hasley and (g) Hill isothermal plot SSY onto RHP1




[bookmark: _Toc123057560]Table 4.6.6.1: Parameters of adsorption isotherm models for the uptake of SSY onto RHP1
	ISOTHERMS
	CONSTANTS
	RHP1-SSY

	FREUNDLICH
	KF (mg/g)
	13.6600

	
	1/n
	0.8772

	
	n
	1.1399

	
	R2
	0.9979

	LANGMUIR
	KL (L/mg)
	0.2783

	
	qmax (mg/g)
	61.7300

	
	RL
	0.1932-0.5449

	
	R2
	0.9823

	TEMKIN
	B
	6.9346

	
	AT (L/g)
	6.3600

	
	bT (J/mol)
	370.4600

	
	R2
	0.9915

	D-R
	qDR  (mg/g)
	17.5800

	
	β x 10-5(mmol2J-2)
	1.0000

	
	E (kJ/mol)
	223.6100

	
	R2
	0.9983

	HASLEY
	KH
	0.0500

	
	nH
	1.1465

	
	1/nH
	0.8722

	
	R2
	0.9979

	R-P
	aR (L/mg)
	13.6600

	
	B
	0.1278

	
	R2
	0.9121

	HILL
	nH
	1.2747

	
	KD
	1.6653

	
	qH (mg/g)
	61.7300

	 
	R2
	0.9800



[bookmark: _Toc118051840][bookmark: _Toc127869402]Kinetic studies on adsorption of SSY onto RHP1
Figure 4.6.6.5 depicted the plot of the Pseudo first order (PFO) kinetic model, whereas the estimated parameters are listed in Table 4.6.6.2. Although correlation coefficient values are relatively high (0.9854, 0.9756, 0.9791, 0.9620, and 0.9682 for 2.50, 5.00, 7.50, 11.00 and 15.00 mg/L respectively) were obtained for PFO (Figure 4.6.6.5a), there is a wide deviation between the experimental and calculated quantities adsorbed at equilibrium. This deviation was confirmed by the high error values, estimated from percentage standard deviation (S.D %), Chi-square (χ2) and Average relative error (ARE). This suggested that the PFO kinetic model does not best describe the experimental data. However, the estimated errors for the Pseudo second order (PSO) were very low and the R2 values were close to unity (Figure 4.6.6.5b) across all the investigated concentrations. This suggested that the PSO kinetic model is a better fit for the experimental data. The Elovich kinetic plot is depicted in Figure 4.6.6.5d. The desorption coefficient (βEI) was found to decrease as the initial concentration increases, whereas the chemisorption rate (αEI) increases. This is an indication that functional groups participated in the adsorption process. In addition, the values of αEI are greater than of βEI, which indicated that chemisorption governs the adsorption process (Ahmad et al., 2016). The Fractional power plot is depicted in Figure 4.6.6.5e. The values of K increased as the initial concentration increased, which suggested a random adsorption process (Ojediran et al., 2021). Figure 4.6.6.5 f shows the Avrami plot, with the R2 values ranging from 0.9709 – 0.9944. The KAV parameter is dependent on temperature and increases with increasing concentration, except for the initial concentration of 15 mg/L. This indicated a random adsorption system (Oladoja, 2016). The Intraparticle diffusion (ID) plot for the uptake of SSY onto RHP1 is depicted in Figure 4.6.6.5c. The intercept (C) value, which predicted the boundary layer thickness, was obtained to increase from 0.3149 to 1.6212 as the concentration increased from 2.50 to 12.00 mg/L. This suggested an increase in the boundary layers, without a possibility of external mass transfer. Thus, increasing the possibility of internal mass transfer. This suggested that intraparticle diffusion is not the only rate-determining step (Dehbi et al., 2020). The Liquid film diffusion plot is shown in Figure 4.6.6.5g, with R2 values ranging from 0.9680 – 0.9769. The R2 values of Liquid film diffusion plot is lesser than that of ID model which suggests that internal diffusion dominated the adsorption process (Dada et al., 2019).

[bookmark: _Toc119502272][bookmark: _Toc119509712][image: ]
[bookmark: _Toc123054750][bookmark: _Toc127867261][bookmark: _Toc127867879]Figure 4.6.6.5: (a) Pseudo-first order, (b) Pseudo-second order, (c) Intraparticle diffusion, (d) Elovich, (e) Fractional power (f) Avrami and (g) Liquid film kinetics plot of SSY adsorption onto RHP1

[bookmark: _Toc123057561]Table 4.6.6.2: Comparison of the investigated kinetic model parameters for the uptake of SSY onto RHP1
	KINETIC MODELS
	PARAMETERS
	RHP1-SSY
	 
	 

	
	
	2.5 mg/L
	5 mg/L
	7.5 mg/L
	10 mg/L
	15 mg/L

	
	qe Exp (mg/g)
	2.4952
	4.4285
	6.5714
	8.7857
	12.9600

	PSEUDO FIRST ORDER
	qe Cal (mg/g)
	1.4942
	2.5789
	3.2323
	3.6935
	10.64

	
	 (min-1)
	0.0100
	0.0110
	0.0130
	0.0130
	0.0120

	
	R2
	0.9854
	0.9756
	0.9791
	0.962
	0.9682

	
	S.D (%)
	17.94
	18.67
	22.72
	25.92
	8.0012

	
	χ2
	0.6706
	1.3264
	3.4494
	7.0201
	0.5053

	
	ARE
	11.1600
	11.9500
	17.2100
	22.9700
	3.6316

	PSEUDO SECOND ORDER
	qe Cal (mg/g)
	2.4968
	4.5004
	6.7249
	8.8809
	12.9800

	
	 10-3 (g mg-1 min-1)
	0.0200
	0.0200
	0.0200
	0.0200
	0.0040

	
	R2
	0.9969
	0.9978
	0.9997
	0.9995
	0.9920

	
	S.D (%)
	0.0164
	0.3992
	0.5707
	0.2680
	0.0455

	
	χ2
	1.07 x 10-7
	0.0011
	0.0035
	0.0011
	4.3 x 10-5

	
	ARE
	0.0109
	0.2705
	0.3893
	0.1807
	0.031

	AVRAMI
	nAV
	0.4998
	0.4275
	0.5095
	0.4256
	0.5252

	
	 (min-1)
	0.0300
	0.0400
	0.0600
	0.0700
	0.0200

	
	R2
	0.9839
	0.9709
	0.9824
	0.9944
	0.9844

	ELOVICH
	αEI (mg/g.min)
	1.2646
	2.9311
	6.8271
	17.56
	1.8938

	
	βEI (g/mg)
	2.9256
	1.8165
	1.2014
	0.9508
	0.4937

	
	R2
	0.9848
	0.9826
	0.9658
	0.9559
	0.9692

	INTRAPARTICLE DIFFUSION
	 (mg/g min -1/2)
	0.1879
	0.4563
	0.6866
	1.0407
	1.0491

	
	CI (mg/g)
	0.3149
	0.6586
	1.1998
	1.6212
	1.2707

	
	R2
	0.9663
	0.9793
	0.9684
	0.9877
	0.9891

	LIQUID FILM DIFFUSION
	
	0.0100
	0.0100
	0.0100
	0.0100
	0.0100

	
	R2
	0.9769
	0.9755
	0.9705
	0.968
	0.9758

	FRACTIONAL POWER
	V (min-1)
	0.2334
	0.2353
	0.2615
	0.2592
	0.2846

	
	k (mg/g/min)
	0.8034
	1.1005
	1.3358
	1.5383
	1.4666

	 
	R2
	0.9783
	0.9877
	0.9876
	0.9533
	0.9893


[bookmark: _Toc118051841][bookmark: _Toc127869403]Effect of temperature and thermodynamic studies of SSY removal onto RHP1
The effect of temperature on the removal of SSY onto RHP1 (Figure 4.6.6.6.1) was investigated at 26, 35, 45 and 55 oC as shown. As the temperature increased, the percentage removal decreased (93.10 – 82.93%), therefore, lower temperature favoured the adsorption process. This could be due to the fact that, at higher temperatures, the bonds between RHP1’s active sites and SSY molecules were weakened. In addition, the desorption rate increases at higher temperatures, due to higher kinetic energy of the adsorption system (Wong et al., 2018).

[bookmark: _Toc123054751][bookmark: _Toc127867262][bookmark: _Toc127867880][bookmark: _Toc119502273][bookmark: _Toc119509713]Figure 4.6.6.6.1: Effect of temperature on the uptake of SSY onto RHP1 
Operational conditions:  Dosage (1 g/L), agitation speed (130 rpm), pH (7), initial concentration (15 mg/L)

The evaluated parameters of the thermodynamic studies as obtained from the van’t Hoff’s plot (Figure 4.6.6.6.2) is presented in Table 4.6.6.3. ∆Go values were negative across all the studied temperatures, which established that the adsorption process was feasible and spontaneous. As the temperature of the system was raised, its negative value further decreased. This suggested that SSY adsorption is less favourable at elevated temperatures. The negative value of ∆Ho suggested that SSY-RHP1 system is exothermic in nature while the negative value of ∆So indicated the decreased randomness of the adsorption system (Saravanan et al., 2020). 

[bookmark: _Toc119502274][bookmark: _Toc119509714][bookmark: _Toc123054752][bookmark: _Toc127867263][bookmark: _Toc127867881]Figure 4.6.6.6.2: Van’t Hoff plot of SSY uptake onto RHP1

[bookmark: _Toc123057562]Table 4.6.6.3: Thermodynamic parameters for the uptake of SSY onto RHP1
	TEMP. (K)
	∆SO (J/K/mol)
	∆GO (kJ/mol)
	∆HO (kJ/mol)

	299
	
	-6.46
	

	308
	-75.64
	-5.22
	-28.69

	318
	
	-4.47
	

	328
	
	-4.31
	



[bookmark: _Toc118051842][bookmark: _Toc127869404]Desorption studies of SSY-RHP1 system
The desorption efficiency of the SSY-RHP1 system is depicted in Figure 4.6.6.7. The desorption efficiency was observed to be generally low. The desorption efficiencies were obtained in the order 28.21% 20.75%  9.07%  3.69% for NaOH, HCl, NaCl, and H2O respectively. This suggests that SSY penetrated deep into RHP1 pores while some formed strong bond with RHP1. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of SSY from RHP1’s surface difficult (Fernandez et al., 2010). However, the value obtained for the degree of reversibility for NaOH and HCl were 1.2831 and 1.1414 (Appendix 7), which indicated a slight degree of reversibility. Strong acids and bases have previous been reported to assist the desorption of electrostatically attracted adsorbates (Sajab et al., 2017).

[bookmark: _Toc119502275][bookmark: _Toc119509715][bookmark: _Toc123054753][bookmark: _Toc127867264][bookmark: _Toc127867882]Figure 4.6.6.7: Desorption efficiency of SSY-RHP1 system

[bookmark: _Toc118051843][bookmark: _Toc127869405]Comparison of pre-and post-adsorption characterization of SSY-RHP1 system
Figure 4.6.6.8 a and b compared the morphologies of RHP1 before and after the uptake of SSY. The pores of different sizes and shapes on RHP1, were observed to have been completely covered by pebble-like materials, leaving RHP1 with a rough surface, after the uptake of SSY. Table 4.6.6.4 also presented the comparison of FTIR absorption bands on RHP1 before and after adsorption of SSY. The observed shifts in absorption bands after SSY uptake, suggests that these functional groups participated in SSY adsorption (Wamba et al., 2019). 
[bookmark: _Toc119502276][bookmark: _Toc119509716][image: ]  [image: ]
[bookmark: _Toc123054754][bookmark: _Toc127867265][bookmark: _Toc127867883]Figure 4.6.6.8: Surface morphology of RHP1 (a) before adsorption and (b) after adsorption of SSY

[bookmark: _Toc123057563]Table 4.6.6.4: Comparison of the FTIR spectra of RHP1 before and after adsorption of SSY
	 RHP1-SSY
	 
	Wave number (cm-1)

	Assignment for IR peaks
	Before adsorption
	After adsorption
	Differences

	O-H alcohol
	3420.62
	3413.39
	7.23

	C=O stretching
	1576.04
	1617.02
	-40.98

	C-O stretching
	1194.69
	1211.56
	-16.87

	C-OH stretching
	1059.21
	1092.48
	-33.27



[bookmark: _Toc118051844][bookmark: _Toc127869406]ANN results for adsorption of SSY onto RHP1
[bookmark: _Toc118051845]Determination of the optimal number of hidden neurons
The performance of each of the hidden neurons is presented in Table 4.6.6.5. As shown, with reference to the minimum MSE (15.41), 16 hidden neurons were considered the most appropriate number of hidden neurons in the hidden layer. Hence, 16 hidden neurons suitably predicted the adsorption efficiency of SSY uptake onto RHP1.


[bookmark: _Toc123057564]Table 4.6.6.5: Statistical metrics for selection of hidden neurons for prediction of RHP1’s removal efficiency
	HIDDEN NEURONS
	MSE
	R2

	1
	58.21
	0.894443

	2
	46.64
	0.939601

	3
	44.76
	0.920076

	4
	35.75
	0.936579

	5
	26.25
	0.955831

	6
	26.16
	0.961733

	7
	19.89
	0.95447

	8
	20.78
	0.942414

	9
	20.14
	0.96779

	10
	20.33
	0.949222

	11
	19.15
	0.961674

	12
	17.37
	0.973088

	13
	16.23
	0.977884

	14
	19.61
	0.968577

	15
	16.34
	0.969339

	16
	15.41
	0.973492

	17
	16.68
	0.963048

	18
	18.56
	0.963407

	19
	20.74
	0.960341

	20
	29.17
	0.954636



The variation of the Purelin, Tansig and Logsig activation functions were varied used16 numbers of hidden neurons. As shown in Table 4.6.6.6, the Logsig activation function offered the best prediction with an R2 value of 0.968945. The activation functions improved the accuracy of the experimental data by the elimination of the dataset bias to the minimal. These functions also decided which neuron to be activated and processed (Hao et al., 2020). Figure 4.6.6.9.1 illustrated the regression plot for training, validation and testing. This figure shows the overall of the prediction set, in the form of a network output against the experimental data efficiency. The architecture for the ANN model (5-16-1) for SSY uptake onto RHP1 is depicted in Figure 4.6.6.9.2.

[bookmark: _Toc123057565]Table 4.6.6.6: Comparison of different activation functions for the prediction of adsorption efficiency
	TRANSFER FUNCTION
	R2

	Logsig
	0.968945

	Purelin
	0.827208

	Tansig
	0.890456




[image: ]
[bookmark: _Toc119502277][bookmark: _Toc119509717][bookmark: _Toc123054755][bookmark: _Toc127867266][bookmark: _Toc127867884]Figure 4.6.6.9.1: Comparison of the target and predicted removal efficiency in relation to SSY uptake onto RHP1
[image: ]
[bookmark: _Toc119502278][bookmark: _Toc119509718][bookmark: _Toc123054756][bookmark: _Toc127867267][bookmark: _Toc127867885]Figure 4.6.6.9.2:  A three-layered ANN architecture for SSY adsorption onto RHP1

Figure 4.6.6.9.3 (a-d) shows the plot of predicted and experimental adsorption data at different temperatures. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency (Afolabi et al., 2020a; Khalili et al., 2021). A good agreement was observed between the predicted and the experimental data, which confirmed the efficiency of the ANN model.



[bookmark: _Toc119502279][bookmark: _Toc119509719][bookmark: _Toc123054757][bookmark: _Toc127867268][bookmark: _Toc127867886]Figure 4.6.6.9.3: Comparison plots of Experimental and ANN predicted adsorption efficiencies at (a) 26 oC (b) 35 oC (c) 45 oC (d) 55 oC for SSY uptake onto RHP1






[bookmark: _Toc118051846][bookmark: _Toc123053703][bookmark: _Toc127869407]Comparison of efficiencies of BSP1, DRP1, EGB1, HSP1 and RHP1 on SSY adsorption
The various parameters obtained in the process of SSY adsorption onto BSP1, DRP1, EGB1, HSP1 and RHP1, were listed in Table 4.6.6.7. The optimum pH was obtained at pH 6 for BSP1 and DRP1, while that of pH  7 was obtained for EGB1, HSP11 and RHP1. The maximum quantity adsorbed at the initial concentration of 15 mg/L, for all the adsorbents were in the range (11.73 – 13.92 mg/g), which shows the effectiveness of all the prepared adsorbents. Comparing the R2 values, the isothermal studies for all the adsorption systems fitted the Freundlich model best. The energy of adsorption for all the systems was greater the 8 kJ/mol, which suggested chemisorption processes. All the adsorption systems were feasible, spontaneous, and exothermic with a decreased randomness. With the exception of EGB1 and HSP1, which were endothermic with increased randomness. The desorption studies for all the adsorption systems recorded low desorption efficiencies (15.75 – 34.41%) with NaOH as the desorbing agent. This suggests that SSY penetrated deep into RHP1 pores while some formed strong bond with adsorbent’s surface. Several contact points are present between adsorbent and adsorbates, which can establish adsorption energy. This can make the release of SSY from RHP1’s surface difficult. The Artificial Neural Network predicted the adsorption efficiencies, with R2 values of 0.9712, 0.9837, 0.9811, 0.9877 and 0.9689 for BSP1, DRP1, EGB1, HSP1 and RHP1 respectively. The variability of the adsorption data was successfully captured by the optimal ANN conditions. The ANN prediction provided a satisfactory adequacy, which indicated that the developed ANN architecture successfully predicted the adsorption efficiency (Pauletto et al., 2021). HSP1 has the lowest MSE (6.94) with R2 value of 0.9877.

[bookmark: _Toc123057566]Table 4.6.6.7: Comparison of BSP1, DRP1, EGB1, HSP1 and RHP1 based on the various investigations carried out during SSY adsorption
	Investigations
	 
	Adsorbents
	 

	 
	BSP1
	DRP1
	EGB1
	HSP1 
	RHP1

	Operational parameters
	
	
	

	Optimum pH
	6
	6
	7
	7
	7

	Adsorbed quantity at equilibrium
	13.24
	11.73
	13.92
	12.31
	12.96

	Optimum temperature (oC)
	26
	26
	55
	55
	26

	Isothermal studies (R2)
	
	
	

	Langmuir
	0.8437
	0.8349
	0.9696
	0.989
	0.9823

	Freundlich
	0.9962
	0.9617
	0.9985
	0.9943
	0.9979

	Dubinin-Raduchkevich
	0.9706
	0.9912
	0.9447
	0.9924
	0.9983

	Temkin
	0.98
	0.9709
	0.9608
	0.9978
	0.9915

	Redlich-Peterson
	0.5763
	0.9442
	0.9993
	0.9107
	0.9121

	Hasley
	0.9941
	0.9823
	0.9985
	0.9943
	0.9979

	Hill
	0.9379
	0.9489
	0.9818
	0.9908
	0.98

	Kinetic studies (R2)
	
	
	

	Pseudo-first order
	0.9815
	0.948
	0.9498
	0.9248
	0.9682

	Pseudo second order
	0.999
	0.9994
	0.9998
	0.9998
	0.992

	Intraparticle diffusion
	0.9321
	0.9541
	0.9589
	0.9839
	0.9891

	Elovich
	0.9856
	0.9724
	0.9825
	0.9419
	0.9692

	Avrami
	0.9862
	0.9491
	0.9937
	0.9791
	0.9844

	Fractional power
	0.9286
	0.9028
	0.8796
	0.7787
	0.9893

	Liquid film diffusion
	0.9347
	0.9716
	0.9685
	0.9294
	0.9758

	Thermodynamics studies 
	
	
	

	∆So (J/K/mol)
	-96.24
	-44.31
	30.27
	84.81
	-75.64

	∆Go (KJ/mol)
	-7.38
	-5.99
	-4.47
	-4.76
	-6.46

	∆Ho (KJ/mol)
	-36.24
	-19.17
	4.55
	20.83
	-28.69

	Desorption studies 
	
	
	

	Desorption efficiency (%)
	
	
	

	NaOH
	34.41
	24.92
	15.75
	18.38
	28.21

	HCl
	6.87
	12.27
	30.86
	4.12
	3.69

	Deionized water
	6.82
	15.49
	8.95
	11.91
	20.75

	NaCl
	7.06
	4.13
	6.47
	3.04
	9.07

	Artificial Neural Network model
	
	

	Number of hidden neurons
	16
	10
	9
	12
	16

	Best Transfer function
	Tansig
	Tansig
	Tansig
	Tansig
	Logsig

	MSE
	10.88
	7.71
	11.57
	6.94
	15.41

	R2
	0.9712
	0.9837
	0.9811
	0.9877
	0.9689


[bookmark: _Toc118051847][bookmark: _Toc123053704][bookmark: _Toc127869408]Comparison of qmax of SSY onto the prepared adsorbents with others available in the literature

Table 4.6.6.8 compares the qmax of SSY onto various prepared adsorbents and the prepared adsorbents were found to have larger qmax values than most previously reported in the literature.
[bookmark: _Toc123057567]Table 4.6.6.8: Comparison of qmax of SSY onto the prepared adsorbents with others available in the literature
	Adsorbent
	qmax (mg/g)
	References

	Lady finger stems
	15.92
	(Abbas et al., 2012)

	Alligator weed
	132.00
	(Kong et al., 2017)

	Gbafilo shells
	40.00
	(Ekuma et al., 2019)

	Coconut shells
	0.327
	(Ademoriyo & Enyoh, 2020)

	Groundnut shells
	0.141
	(Ademoriyo & Enyoh, 2020)

	Alginate beads
	5.40
	(Abdel-aziz & Abdel-gawad, 2020)

	Cassava sievate
	0.09
	(Chukwuemeka-Okorie et al., 2021)

	BSP1
	33.32
	This study

	DRP1
	21.51
	This study

	EGB1
	9.96
	This study

	HSP1
	13.77
	This study

	RHP1
	61.73
	This study










[bookmark: _Toc118051848][bookmark: _Toc123053705][bookmark: _Toc127869409]Fixed bed adsorption of chloroquine phosphate (CQP)
[bookmark: _Toc118051849][bookmark: _Toc123053706][bookmark: _Toc127869410][bookmark: _Hlk113735372]Fixed bed adsorption of CQP onto BSP1
[bookmark: _Toc118051850][bookmark: _Toc127869411]Effect of flow rate on CQP adsorption onto BSP1
The effect of flow rate on CQP adsorption onto BSP1 was studied at 6 and 12 mL/min, while the pH, BSP1 dosage and CQP initial concentration were maintained at 8, 1 cm (equivalence of 0.308 g) and 50 mg/L respectively. Figure 4.7.1.1 shows the breakthrough curve at different flow rate. It was observed that as the flow rate increases, the breakthrough time (Ce/Co = 0.05) was shortened. The breakthrough time decreased from 790 to 240 min for 6 and 12 mL/min respectively. The amount of CQP uptake also decreased from 59142.86 to 14882.35 mg/g. This is because as the flow rate of the influent is raised, the time of physicochemical interaction between CQP and BSP1 is lessened. This causes bulk of the adsorbent molecules to pass through the column without proper interaction with BSP1 pores. This also increases the resistance mass transfer, creating a higher driving force in the column and hence resulting to lower quantity adsorbed and service time of the bed (Xu et al., 2018). Table 4.7.1.1 presents the estimated parameters for the effect of the column flow rate. 

[bookmark: _Toc123057568]Table 4.7.1.1: Estimated parameters for the effect of flow rate on CQP adsorption onto BSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	50
	1
	6
	60
	790
	59142.86

	50
	1
	12
	13
	240
	14882.35





[bookmark: _Toc123054758][bookmark: _Toc127867269][bookmark: _Toc127867887][bookmark: _Toc119502280][bookmark: _Toc119509720]Figure 4.7.1.1: Breakthrough curves at different flow rates for CQP uptake onto BSP1 
Conditions: initial CQP concentration (50 mg/L), BSP1 dosage (1cm=0.308 g), pH (8), temperature (26 oC)

[bookmark: _Toc118051851][bookmark: _Toc127869412][bookmark: _Hlk113735396]Effect of column bed depth on CQP adsorption onto BSP1
[bookmark: _Hlk113977010]Figure 4.7.1.2 shows the breakthrough curve for the effect of bed height at 1 cm (0.308 g) and 2 cm (0.612 g) for the uptake of CQP onto BSP1.  The pH, initial concentration and flow rate was maintained at 8, 50 mg/L and 6 mL/min respectively. It was observed that, as the bed height increased from 1 to 2 cm, the breakthrough time (tb) and the column exhaustion time (te) increased from 15 to 45 min and 240 to 900 min respectively. As the bed height increases, BSP1 surface area also increases, resulting to availability of more binding sites for the adsorbate molecules and consequently increased quantity adsorbed (Rafati et al., 2019). Table 4.7.1.2 presents the estimated parameters for the effect of the column bed height on the adsorption of CQP onto BSP1. 
[bookmark: _Toc123057569]Table 4.7.1.2: Estimated parameters for the effect of bed depth on CQP adsorption onto BSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	50
	1
	12
	15
	240
	29571.43

	50
	2
	12
	45
	900
	44647.06



[bookmark: _Toc123054759][bookmark: _Toc127867270][bookmark: _Toc127867888][bookmark: _Toc119502281][bookmark: _Toc119509721]Figure 4.7.1.2: Breakthrough curves for CQP adsorption onto BSP1 at different column bed depth 
Conditions: Initial concentration (50 mg/L), flow rate (6 mL/min), pH (8), temperature (26 oC).

[bookmark: _Hlk113735415][bookmark: _Toc118051852][bookmark: _Toc127869413][bookmark: _Hlk114036975]Effect of initial CQP concentration adsorption onto BSP1
Figure 4.7.1.3 presents breakthrough curves for the effect of initial CQP concentration (25 and 50 mg/L). The pH, bed height and flow rate were maintained at 8, 1 cm (0.308 g) and 12 mL/min respectively. As established in figure 4.7.1.3, as the initial concentration increases from 25 to 50 mg/L, the breakthrough and the exhaustion time decreased from 15 to 12 min and 275 to 240 min respectively. This may be due to the fact that, the higher initial CQP concentration boosted the mass transfer driving force across the liquid film. The column therefore became exhausted earlier as a result of the accelerated adsorption rate (Yanyan et al., 2018). Furthermore, as the initial concentration of CQP is increased, BSP1 pores get saturated more quickly, thereby reducing the column exhaustion time (Lawal & Moodley, 2018). The estimated parameters for the effect of initial CQP concentration is presented in Table 4.7.1.3.

[bookmark: _Toc123057570]Table 4.7.1.3: Estimated parameters for the effect of initial concentration on CQP adsorption onto BSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	25
	1
	12
	15
	275
	14610.39

	50
	1
	12
	12
	240
	29220.78





[bookmark: _Toc123054760][bookmark: _Toc127867271][bookmark: _Toc127867889][bookmark: _Toc119502282][bookmark: _Toc119509722]Figure 4.7.1.3: Effect of initial CQP concentration on the fixed bed adsorption onto BSP1 
Conditions: flow rate (6 mL/min), pH (8), bed depth (1 cm=0.308 g)

[bookmark: _Hlk113735435][bookmark: _Toc118051853][bookmark: _Toc127869414]Kinetics modeling of CQP adsorption onto BSP1
[bookmark: _Toc118051854][bookmark: _Hlk113735463][bookmark: _Hlk114050434]Thomas model 
The linearized form of the Thomas model is shown in Figure 4.7.1.4.1. The kinetic coefficients for Thomas model and the maximum quantity adsorbed (mg/g) at the solid phase were calculated respectively from the slope and the intercept of the Thomas model plot. It was observed that, as the initial CQP concentration, flow rate and column bed height increases, the Thomas constant (KTH) decreases. This can be attributed to an increase in the driving force between the CQP molecules and the adsorbent surface (Nazari et al., 2016). Therefore, lowering the flow rate, increasing the column bed height and CQP initial concentration will increase the interaction between BSP1 surface and CQP molecules and hence improving the adsorption of CQP. The parameters for the Thomas model are presented in Table 4.7.1.4 with R2 values between ranging between 0.9323 and 0.9878. 

[bookmark: _Toc123054761][bookmark: _Toc127867272][bookmark: _Toc127867890][bookmark: _Toc119502283][bookmark: _Toc119509723]Figure 4.7.1.4.1: Thomas kinetic model plot of CQP adsorption onto BSP1 
Conditions: Initial CQP concentration (50 mg/L), temperature (26 oC), flow rate (12 mL/min) pH (8)


[bookmark: _Toc123057571][bookmark: _Hlk113735480]Table 4.7.1.4: Thomas kinetic model parameters of CQP adsorption onto BSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	Kth x 10-5 (L/min mg)
	qcal (mg/g)
	R2

	50
	1
	6
	7.6
	5381.084
	0.9710

	50
	1
	12
	14.2
	16210.34
	0.9878

	50
	2
	12
	6.6
	32424.87
	0.9323

	25
	1
	12
	68.1
	11507.606
	0.9668



[bookmark: _Hlk113735496][bookmark: _Toc118051855]Yoon-Nelson model
The Yoon-Nelson model was used to investigate the breakthrough behaviour of CQP adsorption onto BSP1. The Yoon-Nelson constant (KYN) and the breakthrough time (Ʈ) were evaluated from the plot of ln [Ct/Co-Ct] versus t as shown in Figure 4.7.1.4.2. The estimated parameters for the Yoon-Nelson model on CQP uptake onto BSP1 are presented in Table 4.7.1.5. it was observed that, as the flow rate increases, Ʈ decreases and KYN increases. However, as the initial concentration increases, the breakthrough time decreases as the column gets saturated more rapidly. Similar trends have been reported (Chen et al., 2012; Nazari et al., 2016). The corelation coefficients for the investigated systems range between 0.9612 and 0.9641. Also, the values of Ʈexp and Ʈcal were found to be in good agreement with minimal error values (0.0175-0.1413). 

[bookmark: _Toc123054762][bookmark: _Toc127867273][bookmark: _Toc127867891][bookmark: _Toc119502284][bookmark: _Toc119509724]Figure 4.7.1.4.2: Yoon-Nelson kinetic model plot of CQP adsorption onto BSP1 
Conditions: Initial CQP concentration (50 mg/L), temperature (26 oC), flow rate (12 mL/min) pH (8)


[bookmark: _Hlk113735542]
[bookmark: _Toc123057572]Table 4.7.1.5: Yoon-Nelson kinetic model parameters on CQP adsorption onto BSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	KYN x 10-3
(min-1)
	Ʈ
	tB
	R2
	X2

	50
	1
	6
	3.8
	69.87
	60
	0.9612
	0.1413

	50
	1
	12
	8.4
	11.49
	13
	0.9635
	0.1314

	50
	2
	12
	3
	45.8
	45
	0.9612
	0.0175

	25
	1
	12
	7.9
	13.39
	15
	0.9641
	0.1202



[bookmark: _Hlk113735556]

[bookmark: _Toc118051856][bookmark: _Toc127869415]Treatment of simulated CQP multicomponent wastewater
The simulation of multicomponent effluent is essential to authenticate the effectiveness of BSP1 in real industrial treatment plants. The UV-Visible spectra (200-400 nm) of the simulated effluent before and after adsorption were used to estimate the removal efficiency of CQP onto BSP1 in the presence of other contaminants (Figure 4.7.1.5 a and b). The percentage removal for CQP onto BSP1 was estimated to be 86.48 and 95.78% at the initial concentration of 25 and 50 mg/L respectively. Similar observations have been reported (Lima et al., 2019; Saucier et al., 2015; Wamba et al., 2019). With this estimated performance, BSP1 can serve as an effective adsorbent in the treatment of real pharmaceutical industry effluents.

[bookmark: _Toc119502285][bookmark: _Toc119509725][bookmark: _Toc123054763][bookmark: _Toc127867274][bookmark: _Toc127867892]Figure 4.7.1.5: Adsorption of CQP from simulated multicomponent effluent at (a) 25 mg/L and (b) 50 mg/L onto BSP1
[bookmark: _Hlk113469129]


[bookmark: _Toc118051857][bookmark: _Toc123053707][bookmark: _Toc127869416]Fixed bed adsorption of chloroquine Phosphate (CQP) onto EGB1
[bookmark: _Toc118051858][bookmark: _Toc127869417]Effect of flow rate CQP adsorption onto EGB1
The effect of flow rate on CQP adsorption onto EGB1 was studied at 6 and 12 mL/min, while the pH, EGB1 dosage and CQP initial concentration were maintained at 7, 1 cm (equivalence of 0.312 g) and 50 mg/L respectively. Figure 4.7.2.1 shows the breakthrough curve at different flow rate. It was observed that as the flow rate increases, the breakthrough time (Ce/Co = 0.05) was reduced. The breakthrough time decreased from 660 to 600 min for 6 and 12 mL/min respectively. The amount of CQP uptake also decreased from 177438.50 to 21686.92 mg/g. This is because as the flow rate of the influent is raised, the physicochemical interactive time between CQP and EGB1 is reduced. This causes bulk of the adsorbent molecules to pass through the column without proper interaction with EGB1 pores. This also increases the resistance mass transfer, creating a higher driving force in the column and hence resulting to lower quantity adsorbed and reduced service time of the bed (Xu et al., 2018). Table 4.7.2.1 presents the estimated parameters for the effect of the column flow rate.
[bookmark: _Toc123057573]Table 4.7.2.1: Estimated parameters for the effect of flow rate on CQP adsorption onto EGB1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	50
	1
	6
	220
	660
	177438.50

	50
	1
	12
	22
	600
	21686.92




[bookmark: _Toc123054764][bookmark: _Toc127867275][bookmark: _Toc127867893][bookmark: _Toc119502286][bookmark: _Toc119509726]Figure 4.7.2.1: Breakthrough curve of CQP onto EGB1 at different flow rates 
Conditions: initial CQP concentration (50 mg/L), EGB1 dosage (1cm=0.312 g), pH (7), temperature (26 oC)

[bookmark: _Toc118051859][bookmark: _Toc127869418]Effect of column bed depth on CQP adsorption onto EGB1
Figure 4.7.2.2 shows the breakthrough curve for the effect of bed height at 1 cm (0.312 g) and 2 cm (0.625 g) for the uptake of CQP onto EGB1.  The pH, initial concentration and flow rate was maintained at 7, 50 mg/L and 12 mL/min respectively. It was observed that, as the bed height increased from 1 to 2 cm, the breakthrough time (tb) and the column exhaustion time (te) increased from 25 to 80 min and 600 to 780 min respectively. As the bed height increases, EGB1 surface area also increases, resulting to availability of more binding sites for the adsorbate molecules and consequently increased quantity adsorbed (Rafati et al., 2019). Table 4.7.2.2 presents the estimated parameters for the effect of the column bed height on the adsorption of CQP onto EGB1.



[bookmark: _Toc123057574]Table 4.7.2.2: Estimated parameters for the effect of bed depth on CQP adsorption onto EGB1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	50
	1
	12
	25
	600
	49298.08

	50
	2
	12
	80
	780
	77846.15





[bookmark: _Toc123054765][bookmark: _Toc127867276][bookmark: _Toc127867894][bookmark: _Toc119502287][bookmark: _Toc119509727]Figure 4.7.2.2: Breakthrough curves for CQP adsorption onto EGB1 at different column bed depth 
Conditions: Initial concentration (50 mg/L), flow rate (6 mL/min), pH (7), temperature (26 oC)

[bookmark: _Toc118051860][bookmark: _Toc127869419]Effect of initial CQP concentration adsorption on EGB1
Figure 4.7.2.3 presents breakthrough curves for the effect of initial CQP concentration (25 and 50 mg/L). The pH, bed height and flow rate were maintained at 7, 1 cm (0.312 g) and 12 mL/min respectively. As established in figure 4.7.2.3, as the initial concentration increases from 25 to 50 mg/L, the breakthrough and the exhaustion time decreased from 25 to 20 min and 525 to 480 min respectively. This may be due to the fact that, the higher initial CQP concentration boosted the mass transfer driving force across the liquid film. The column therefore became exhausted earlier as a result of the accelerated adsorption rate. Furthermore, as the initial concentration of CQP is increased, EGB1 pores get saturated more quickly, thereby reducing the column exhaustion time (Lawal & Moodley, 2018). The estimated parameters for the effect of initial CQP concentration is presented in Table 4.7.2.3.

[bookmark: _Toc123057575]Table 4.7.2.3: Estimated parameters for the effect of initial concentration on CQP adsorption onto EGB1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	25
	1
	12
	25
	525
	24153.85

	50
	1
	12
	20
	480
	49298.08




[bookmark: _Toc123054766][bookmark: _Toc127867277][bookmark: _Toc127867895][bookmark: _Toc119502288][bookmark: _Toc119509728]Figure 4.7.2.3: Effect of initial CQP concentration on the fixed bed adsorption onto EGB1 
Conditions: flow rate (6 mL/min), pH (7), bed depth (1 cm=0.312 g)

[bookmark: _Toc118051861][bookmark: _Toc127869420]Kinetic modeling of CQP adsorption onto EGB1
[bookmark: _Toc118051862]Thomas model of CQP adsorption onto EGB1
Figure 4.7.2.4.1 illustrates the plot of Thomas model for CQP uptake onto EGB1. The kinetic coefficients for Thomas model and the maximum quantity adsorbed (mg/g) at the solid phase were evaluated respectively from the slope and the intercept of the Thomas model plot. It was observed that, as the initial CQP concentration, flow rate and column bed height increases, the Thomas constant (KTH) decreases. This can be attributed to an increase in the driving force between the CQP molecules and the adsorbent surface (Nazari et al., 2016). Therefore, lowering the flow rate, increasing the column bed height and CQP initial concentration will increase the interaction between EGB1 surface and CQP molecules and hence improving the adsorption of CQP. The parameters for the Thomas model are presented in Table 4.7.2.4 with R2 values between ranging between 0.9144 and 0.9777.

[bookmark: _Toc123054767][bookmark: _Toc127867278][bookmark: _Toc127867896][bookmark: _Toc119502289][bookmark: _Toc119509729]Figure 4.7.2.4.1: Thomas kinetic model plot of CQP adsorption onto EGB1 
Conditions: Initial CQP concentration (50 mg/L), temperature (26 oC), flow rate (12 mL/min) pH (7)

[bookmark: _Toc123057576]Table 4.7.2.4: Thomas kinetic model parameters on CQP adsorption onto EGB1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	Kth x 10-5 (L/min mg)
	qcal (mg/g)
	R2

	50
	1
	6
	10
	4719.792
	0.9777

	50
	1
	12
	13
	11295.54
	0.9613

	50
	2
	12
	6.4
	47047.5
	0.9401

	25
	1
	12
	34
	2323.321
	0.9144



[bookmark: _Toc118051863]Yoon-Nelson model of CQP adsorption onto EGB1
The breakthrough behaviour of CQP adsorption onto EGB1 was evaluated using the Yoon-Nelson model. The Yoon-Nelson constant (KYN) and the breakthrough time (Ʈ) were evaluated from the plot of ln [Ct/Co-Ct] versus t as shown in Figure 4.7.2.4.2. The estimated parameters for the Yoon-Nelson model on CQP uptake onto EGB1 are presented in Table 4.7.2.5. it was observed that, as the flow rate increases, Ʈ decreases and KYN increases. However, as the initial concentration increases, the breakthrough time decreases as the column gets saturated more rapidly. Similar trends have been reported (Chen et al., 2012; Nazari et al., 2016). The corelation coefficients for the investigated systems range between 0.9439 and 0.9821. Also, the values of Ʈexp and Ʈcal were found to be in good agreement with minimal Chi-square error values (0.0241-0.2486). 

[bookmark: _Toc123054768][bookmark: _Toc127867279][bookmark: _Toc127867897][bookmark: _Toc119502290][bookmark: _Toc119509730]Figure 4.7.2.4.2: Yoon-Nelson kinetic model plot of CQP adsorption onto EGB1 
Conditions: Initial CQP concentration (50 mg/L), temperature (26 oC), flow rate (12 mL/min) pH (7)

[bookmark: _Toc123057577]Table 4.7.2.5: Yoon-Nelson kinetic model parameters on CQP adsorption onto EGB1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	KYN x 10-3 (min-1)
	Ʈ
	tb
	R2
	X2

	50
	1
	6
	4.8
	214.83
	220
	0.9821
	0.0241

	50
	1
	12
	5.5
	27.64
	22
	0.9439
	0.1314

	50
	2
	12
	2.8
	64.07
	80
	0.9786
	0.2486

	25
	1
	12
	4.5
	28.82
	25
	0.9468
	0.1325



[bookmark: _Toc118051864][bookmark: _Toc127869421]Treatment of simulated CQP multicomponent wastewater
The UV-Visible spectra (200-400 nm) of the simulated effluent before and after adsorption were used to estimate the removal efficiency of CQP onto EGB1 in the presence of other contaminants (Figure 4.7.2.5 a and b). The percentage removal for CQP onto egb1 was estimated to be 96.23 and 98.79% at the initial concentration of 25 and 50 mg/L respectively. Similar observations have been reported (Saucier et al., 2015; Wamba et al., 2019). With this estimated performance, EGB1 can emerge as an effective adsorbent in the treatment of real pharmaceutical industry effluents.

[bookmark: _Toc119502291][bookmark: _Toc119509731][bookmark: _Toc123054769][bookmark: _Toc127867280][bookmark: _Toc127867898]Figure 4.7.2.5: Adsorption of CQP from effluent at (a) 25 mg/L and (b) 50 mg/L onto EGB1


[bookmark: _Toc118051865][bookmark: _Toc123053708][bookmark: _Toc127869422]Fixed adsorption of allura red food dye (ALR)
[bookmark: _Toc118051866][bookmark: _Toc123053709][bookmark: _Toc127869423]Fixed adsorption of ALR onto HSP1
[bookmark: _Toc118051867][bookmark: _Toc127869424]Effect of flow rate on the adsorption of ALR onto HSP1
The effect of flow rate on ALR adsorption onto HSP1 was studied at 6 and 12 mL/min, while the pH, BSP1 dosage and ALR initial concentration were maintained at 4, 1 cm (equivalence of 0.366 g) and 7 mg/L respectively. Figure 4.8.1.1 shows the breakthrough curve at different flow rates. It was observed that as the flow rate increased, the breakthrough time (Ce/Co = 0.05) was reduced. The breakthrough time decreased from 770 to 600 min for 6 and 12 mL/min respectively. The amount of ALR uptake also increased from 14518.03 to 54442 mg/g. As the influent flow rate is raised, the mass transfer rate increases. Thus, increasing the quantity of ALR adsorbed, as a result of rapid bed saturation (Selambakkannu et al., 2019). Table 4.8.1.1 presents the estimated parameters for the effect of the column flow rate.

[bookmark: _Toc123057578]Table 4.8.1.1: Estimated parameters for the effect of flow rate on ALR adsorption onto HSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	7
	1
	6
	225
	770
	14518.03

	7
	1
	12
	120
	600
	54442.62





[bookmark: _Toc123054770][bookmark: _Toc127867281][bookmark: _Toc127867899][bookmark: _Toc119502292][bookmark: _Toc119509732]Figure 4.8.1.1: Breakthrough curves at different flow rates for ALR uptake onto HSP1 
Conditions: Initial ALR concentration (7 mg/L), HSP1 dosage (1cm=0.366 g), pH (4), temperature (26 oC)

[bookmark: _Toc118051868][bookmark: _Toc127869425]Effect of column bed depth on the adsorption of ALR onto HSP1
[bookmark: _Hlk114257817] Figure 4.8.1.2 shows the breakthrough curve for the effect of bed height at 1 cm (0.366 g) and 2 cm (0.746 g) for the uptake of ALR onto HSP1.  The pH, initial concentration and flow rate was maintained at 4, 7 mg/L and 12 mL/min respectively. It was observed that, as the bed height increased from 1 to 2 cm, the breakthrough time (tb) became tripled and the column exhaustion time (te) increased from 120 to 365 min and 600 to 720 min respectively. As the bed height increases, HSP1 surface area also increases, resulting to availability of more binding sites for the adsorbate molecules and consequently increased quantity adsorbed (Rafati et al., 2019). Table 4.8.1.2 presents the estimated parameters for the effect of the column bed height on the adsorption of ALR onto BSP1.



[bookmark: _Toc123057579]Table 4.8.1.2: Estimated parameters for the effect of bed depth on ALR adsorption onto HSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	7
	1
	12
	120
	600
	29036.07

	7
	2
	12
	365
	720
	42736.73




[bookmark: _Toc123054771][bookmark: _Toc127867282][bookmark: _Toc127867900][bookmark: _Toc119502293][bookmark: _Toc119509733]Figure 4.8.1.2: Breakthrough curves for ALR adsorption onto HSP1 at different column bed depth 
Conditions: Initial concentration (7 mg/L), flow rate (12 mL/min), pH (4), temperature (26 oC)

[bookmark: _Toc118051869][bookmark: _Toc127869426]Effect of initial ALR concentration adsorption on HSP1
Figure 4.8.1.3 presents breakthrough curves for the effect of initial ALR concentration (7 and 14 mg/L). The pH, bed height and flow rate were maintained at 4, 1 cm (0.366 g) and 12 mL/min respectively. As the initial concentration increases from 7 to 14 mg/L, the breakthrough and the exhaustion time decreased from 110 to 60 min and 600 to 470 min respectively. This may be due to the fact that, the higher initial ALR concentration boosted the mass transfer driving force across the liquid film. The column therefore became exhausted earlier as a result of the accelerated adsorption rate (Yanyan et al., 2018).


[bookmark: _Toc123057580]Table 4.8.1.3: Estimated parameters for the effect of initial concentration on ALR adsorption onto HSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	7
	1
	12
	110
	470
	26616.39

	14
	1
	12
	60
	600
	24409.84




[bookmark: _Toc123054772][bookmark: _Toc127867283][bookmark: _Toc127867901][bookmark: _Toc119502294][bookmark: _Toc119509734]Figure 4.8.1.3: Effect of Initial ALR concentration on the fixed bed adsorption onto HSP1 
Conditions: flow rate (12 mL/min), pH (4), bed depth (1 cm=0.366 g)

[bookmark: _Toc118051870][bookmark: _Toc127869427]Kinetic modeling of ALR adsorption onto HSP1
[bookmark: _Toc118051871]Thomas model 
The kinetic coefficients for Thomas model and the maximum quantity adsorbed (mg/g) at the solid phase were calculated respectively from the slope and the intercept of the Thomas model plot (Figure 4.8.1.4.1). It was observed that, as the initial ALR concentration, flow rate and column bed height increases, the Thomas constant (KTH) increases. This can be attributed to a decrease in the driving force between the ALR molecules and the adsorbent surface.

[bookmark: _Toc123054773][bookmark: _Toc127867284][bookmark: _Toc127867902][bookmark: _Toc119502295][bookmark: _Toc119509735]Figure 4.8.1.4.1: Thomas kinetic model plot of ALR adsorption onto HSP1 
Conditions: Initial ALR concentration (14 mg/L), temperature (26 oC), flow rate (12 mL/min) pH (4)

[bookmark: _Toc123057581]Table 4.8.1.4: Thomas kinetic model parameters on ALR adsorption onto HSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	Kth (L/min mg)
	qcal (mg/g)
	R2

	14
	1
	12
	0.0061
	335.448
	0.994

	7
	1
	6
	0.0044
	622.3165
	0.9809

	7
	2
	12
	0.0053
	2429.37
	0.9639

	7
	1
	12
	0.0051
	716.4127
	0.9741



[bookmark: _Toc118051872]Yoon-Nelson model
The Yoon-Nelson constant (KYN) and the breakthrough time (Ʈ) were evaluated from the plot of ln [Ct/Co-Ct] versus t as shown in Figure 4.8.1.4.2. The estimated parameters for the Yoon-Nelson model on ALR uptake onto HSP1 are presented in Table 4.8.1.5. it was observed that, as the flow rate increases, Ʈ decreases and KYN increases. However, as the initial concentration increases, the breakthrough time decreases as the column gets saturated more rapidly. Similar trends have been reported (Nazari et al., 2016). The corelation coefficients for the investigated systems range between 0.9557 and 0.9899. Also, the values of Ʈexp and Ʈcal were found to be in good agreement with low Chi-square error values (0.0381-0.3247).

[bookmark: _Toc123054774][bookmark: _Toc127867285][bookmark: _Toc127867903][bookmark: _Toc119502296][bookmark: _Toc119509736]Figure 4.8.1.4.2: Yoon-Nelson kinetic model plot of ALR adsorption onto HSP1 
Conditions: Initial ALR concentration (14 mg/L), temperature (26 oC), flow rate (12 mL/min) pH (4)

[bookmark: _Toc123057582]Table 4.8.1.5: Yoon-Nelson kinetic model parameters on ALR adsorption onto HSP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	KYN x 10-3(min-1)
	Ʈ
	tb
	R2
	X2

	14
	1
	12
	6
	71.58
	60
	0.9557
	0.1617

	7
	1
	6
	2.3
	333.2
	225
	0.9612
	0.3247

	7
	2
	12
	4.3
	351.59
	365
	0.9831
	0.0381

	7
	1
	12
	3.7
	158.11
	110
	0.9899
	0.3042


[bookmark: _Toc118051873][bookmark: _Toc127869428]Treatment of ALR multicomponent wastewater
[bookmark: _Hlk114260704]The UV-Visible spectra (200-700 nm) of the simulated effluent before and after adsorption were used to estimate the removal efficiency of ALR onto HSP1 in the presence of other contaminants (Figure 4.8.1.5a and b). The percentage removal for ALR onto HSP1 was estimated to be 95.47 and 98.89% at the initial concentration of 7 and 14 mg/L respectively. Similar observations have been reported (Wamba et al., 2019). With this estimated performance, HSP1 can serve as an effective adsorbent in the treatment of real confectionary industrial effluents.
[bookmark: _Toc119502297][bookmark: _Toc119509737]
[bookmark: _Toc123054775][bookmark: _Toc127867286][bookmark: _Toc127867904]Figure 4.8.1.5: Adsorption of ALR from simulated multicomponent effluent at (a) 7 mg/L and (b) 14 mg/L onto HSP1


[bookmark: _Toc118051874][bookmark: _Toc123053710][bookmark: _Toc127869429]Fixed bed adsorption of ALR onto RHP1
[bookmark: _Toc118051875][bookmark: _Toc127869430]Effect of flow rate on ALR adsorption onto RHP1
[bookmark: _Hlk114261947][bookmark: _Hlk114256981][bookmark: _Hlk114262118]the effect of flow rate on ALR adsorption onto RHP1 was studied at 6 and 12 mL/min, while the pH, RHP1 dosage and ALR initial concentration were maintained at 3, 1 cm (equivalence of 0.348 g) and 7 mg/L respectively. Figure 4.8.2.1 shows the breakthrough curve at different flow rates. It was observed that as the flow rate increased, the breakthrough time was reduced. The breakthrough time decreased from 175 to 60 min for 6 and 12 mL/min respectively. The amount of ALR uptake also decreased from 84482.86 to 7241.38 mg/g as the flow rate increased. This is because as the flow rate of the influent is raised, the physicochemical interactive time between ALR and RHP1 is reduced. This causes bulk of the adsorbent molecules to pass through the column without proper interaction with RHP1 pores. Hence resulting to lower quantity adsorbed and reduced service time of the bed (Xu et al., 2018). Table 4.8.2.1 presents the estimated parameters for the effect of the column flow rate.

[bookmark: _Toc123057583]Table 4.8.2.1: Estimated parameters for the effect of flow rate on ALR adsorption onto RHP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	7
	1
	12
	60
	600
	7241.38

	7
	1
	6
	175
	780
	84482.76





[bookmark: _Toc123054776][bookmark: _Toc127867287][bookmark: _Toc127867905][bookmark: _Toc119502298][bookmark: _Toc119509738]Figure 4.8.2.1: Breakthrough curves at different flow rates for ALR uptake onto RHP1 
Conditions: Initial ALR concentration (7 mg/L), RHP1 dosage (1cm=0.348 g), pH (3), temperature (26 oC)
[bookmark: _Toc118051876][bookmark: _Toc127869431]Effect of column bed depth on the adsorption of ALR onto RHP1
Table 4.8.1.2 presents the estimated parameters for the effect of the column bed height on the adsorption of ALR onto RHP1. Figure 4.8.2.2 shows the breakthrough curve for the effect of bed height at 1 cm (0.348 g) and 2 cm (0.711 g) for the uptake of ALR onto RHP1.  The pH, initial concentration and flow rate was maintained at 3, 14 mg/L and 12 mL/min respectively. It was observed that, as the bed height increased from 1 to 2 cm, the breakthrough time (tb) and the column exhaustion time (te) increased from 28 to 140 min and 475 to 990 min respectively. As the bed height increases, RHP1 surface area also increases, resulting to availability of more binding sites for the adsorbate molecules and consequently increased quantity adsorbed (Rafati et al., 2019). 
[bookmark: _Toc123057584]Table 4.8.2.2: Estimated parameters for the effect of bed depth on ALR adsorption onto RHP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	14
	1
	12
	28
	475
	13903.45

	14
	2
	12
	140
	990
	34025.32




[bookmark: _Toc123054777][bookmark: _Toc127867288][bookmark: _Toc127867906][bookmark: _Toc119502299][bookmark: _Toc119509739]Figure 4.8.2.2: Breakthrough curves for ALR adsorption onto RHP1 at different column bed depth 
Conditions: Initial concentration (7 mg/L), flow rate (12 mL/min), pH (3), temperature (26 oC)

[bookmark: _Toc118051877][bookmark: _Toc127869432]Effect of initial ALR concentration adsorption on RHP1
[bookmark: _Hlk114262708]Figure 4.8.2.3 presents breakthrough curves for the effect of initial ALR concentration (7 and 14 mg/L). The pH, bed height and flow rate were maintained at 3, 1 cm (0.348 g) and 12 mL/min respectively. As the initial concentration increases from 7 to 14 mg/L, the breakthrough and the exhaustion time decreased from 90 to 28 min and 600 to 475 min respectively. This may be due to the fact that, the higher initial ALR concentration boosted the mass transfer driving force across the liquid film. The column therefore became exhausted earlier as a result of the accelerated adsorption rate.
[bookmark: _Toc123057585]Table 4.8.2.3: Estimated parameters for the effect of initial concentration on ALR adsorption onto RHP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	tb (min)
	te (min)
	qb (mg/g)

	14
	1
	12
	28
	475
	6758.62

	7
	1
	12
	90
	600
	28965.52





[bookmark: _Toc123054778][bookmark: _Toc127867289][bookmark: _Toc127867907][bookmark: _Toc119502300][bookmark: _Toc119509740]Figure 4.8.2.3: Effect of Initial ALR concentration on the fixed bed adsorption onto RHP1 
Conditions: flow rate (12 mL/min), pH (4), bed depth (1 cm=0.348 g)

[bookmark: _Toc118051878][bookmark: _Toc127869433]Kinetic modeling of ALR adsorption onto RHP1
[bookmark: _Toc118051879]Thomas model
[bookmark: _Hlk114259851][bookmark: _Hlk114262994]The parameters for the Thomas model are presented in Table 4.8.2.4 with R2 values between ranging between 0.9713 and 0.9832. The linearized plot of the Thomas model is shown in Figure 4.8.2.4.1. It was observed that, as the initial ALR concentration, flow rate and column bed height increases, the Thomas constant (KTH) increases. This can be attributed to an decrease in the driving force between the ALR molecules and the adsorbent surface (Nazari et al., 2016). Therefore, lowering the flow rate, increasing the column bed height and ALR initial concentration will increase the interaction between RHP1 surface and ALR molecules and hence improving the adsorption of ALR. 

[bookmark: _Toc123054779][bookmark: _Toc127867290][bookmark: _Toc127867908][bookmark: _Toc119502301][bookmark: _Toc119509741]Figure 4.8.2.4.1: Thomas kinetic model plot of ALR adsorption onto RHP1 
Conditions: Initial ALR concentration (14 mg/L), temperature (26 oC), flow rate (12 mL/min) pH (3)

[bookmark: _Toc123057586]Table 4.8.2.4: Thomas kinetic model parameters on ALR adsorption onto RHP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	Kth x 10-4
(L/min mg)
	qcal (mg/g)
	R2

	14
	1
	12
	3.54
	1025.82
	0.9713

	14
	2
	12
	1.67
	25033.97
	0.9699

	7
	1
	12
	3.33
	8381.23
	0.9717

	7
	1
	6
	2.57
	5963.06
	0.9832


[bookmark: _Toc118051880]Yoon-Nelson model
[bookmark: _Hlk114263289]The estimated parameters for the Yoon-Nelson model on ALR uptake onto RHP1 are presented in Table 4.8.2.5. The Yoon-Nelson constant (KYN) and the breakthrough time (Ʈ) were evaluated from the plot of ln [Ct/Co-Ct] versus t as shown in Figure 4.8.2.4.2. it was observed that, as the flow rate increases, Ʈ decreases and KYN increases. However, as the initial concentration increases, the breakthrough time decreases as the column gets saturated more rapidly. Similar trends have been reported (Chen et al., 2012). The corelation coefficients for the investigated systems range between 0.9295 and 0.9869. Also, the values of Ʈexp and Ʈcal were found to be in good agreement with low Chi-square error values (0.0725-0.2895). 

[bookmark: _Toc123054780][bookmark: _Toc127867291][bookmark: _Toc127867909][bookmark: _Toc119502302][bookmark: _Toc119509742]Figure 4.8.2.4.2: Yoon-Nelson kinetic model plot of ALR adsorption onto RHP1 
Conditions: Initial ALR concentration (14 mg/L), temperature (26 oC), flow rate (12 mL/min), pH (3)

[bookmark: _Toc123057587]Table 4.8.2.5: Yoon-Nelson kinetic model parameters on ALR adsorption onto RHP1
	Co (mg/L)
	Z (cm)
	Q (mL/min)
	KYN x 10-3 (min-1)
	Ʈ
	tb
	R2
	X2

	14
	1
	12
	5.2
	30.19
	28
	0.9869
	0.0725

	14
	2
	12
	2.3
	197.04
	140
	0.9863
	0.2895

	7
	1
	12
	4.3
	99.74
	90
	0.9295
	0.0977

	7
	1
	6
	3.7
	189.35
	175
	0.9571
	0.0758


[bookmark: _Toc118051881][bookmark: _Toc127869434]Treatment of simulated ALR multicomponent wastewater
The UV-Visible spectra (200-700 nm) of the simulated effluent before and after adsorption were used to estimate the removal efficiency of ALR onto RHP1 from multicomponent wastewater (Figure 4.8.2.5 a and b). The percentage removal for ALR onto RHP1 was estimated to be 88.93 and 92.91% at the initial concentration of 7 and 14 mg/L respectively. Similar observations have been reported. With this estimated performance, RHP1 can serve as a promising adsorbent in the treatment of real confectionary industrial wastewaters.
[bookmark: _Toc119502303][bookmark: _Toc119509743]
[bookmark: _Toc123054781][bookmark: _Toc127867292][bookmark: _Toc127867910]Figure 4.8.2.5: Adsorption of ALR from simulated multicomponent effluent at (a) 7 mg/L and (b) 14 mg/L onto RHP1













CHAPTER FIVE
[bookmark: _Toc118051883][bookmark: _Toc123053712][bookmark: _Toc127869436]Conclusion and Recommendations
[bookmark: _Toc118051884][bookmark: _Toc123053713][bookmark: _Toc127869437]Conclusion
Acid-modified adsorbents were successfully prepared from five locally sourced agricultural wastes. The prepared adsorbents were fully characterized for their physicochemical spectroscopic and microscopic characteristics. Activation and carbonization improved the surface area of the activated materials. The iodine surface area which can be used to estimate the performance of an adsorbent also confirmed the availability of a large surface area on the prepared samples. The bulk densities were found to be low for the raw samples. After different activation processes, the weight of the activated materials generally increased, which ruled out the possibility of their suspension in water. The moisture content and the volatile matter were found to have decreased while the percentage fixed carbon was found to have generally increased after activation and carbonization processes. These observed changes in the activated biomass can be attributed to the degradation of cellulose, hemicellulose and lignin at elevated temperatures. The activation and carbonization processes also helped to volatilize all the non-carbon components present, thereby enriching the carbon content of the biochar. The acid treatment completely altered the topography of raw samples, by creating numerous uneven and well-distributed pores. This is an indication that, the thermal and acid treatment were effective in the biochar’s treatment. The availability of internal pores on the adsorbents is crucial for an effective adsorption. The prepared adsorbents were selected based on their exceptional characteristics (surface charge, large surface pores and functional groups) for the adsorption of pharmaceuticals; chloroquine phosphate (CQP), ciprofloxacin (CPX), ibuprofen (IBU) and food dyes; allura red (ALR) and sunset yellow (SSY) dyes. The optimum pH for CQP adsorption onto all the adsorbents were obtained between 3 and 7, while the optimum temperature was found to be 26 oC for RHP1 and 55 oC for BSP1, DRP1, EGB1 and HSP1. The maximum monolayer adsorption capacities (qmax) were obtained in the order 99.01 > 86.96 > 50.76 > 46.95 > 41.15 mg/g for BSP1, RHP1, DRP1, HSP1 and EGB1 respectively for CQP uptake. Freundlich isotherm model suitably described the uptake of CQP onto all the adsorbents, with R2 values ranging from 0.9785 – 0.9910. The estimated energies of adsorption from the Dubinin-Radushkech model was greater than 8 kJ/mol, which indicated that chemisorption dominated all the adsorption systems. The pseudo-second-order best described the kinetics of CQP uptake onto all the adsorbents. The desorption efficiencies were obtained to be generally low for the adsorption CQP onto the prepared adsorbents except for BSP1 (69.11%) using 0.1 M HCl. The experimental data were subjected to Artificial Neural (ANN) model using MATLAB (R2016a) software. The datasets were divided into three; 15, 15 and 70% for training, validation and testing respectively. The Mean Square error and correlation coefficients were used to evaluate the efficiency of the ANN model. EGB1 had the lowest MSE of 7.19. The number of hidden neurons, activation function, and R2, evaluated for the EGB1-CQP adsorption system were 12, Logsig and 0.9942 respectively. 
The maximum monolayer adsorption capacities (qmax) were obtained in the order 109.89 > 103.09 > 76.34 >63.93 > 53.76 mg/g for DRP1, BSP1, EGB1, RHP1 and HSP1 for CPX uptake. Freundlich isotherm model suitably described the uptake of CPX onto all the adsorbents, with R2 values ranging from 0.9888 – 0.9985. The estimated energy of adsorption from the Dubinin-Radushkech model were greater than 8 kJ/mol, which indicated that chemisorption dominated all the adsorption systems. The pseudo-second-order best described the kinetics of CPX uptake onto all the adsorbents. The desorption efficiencies were obtained to be generally low (11.01 - 39.45%) for the adsorption CPX onto the prepared adsorbents with 0.1 M NaOH. The Mean Square error and correlation coefficients were used to evaluate the efficiency of CPX uptake in the ANN model. DRP1 had the lowest MSE (5.85). The number of hidden neurons, activation function, and R2, evaluated for the DRP1-CPX adsorption system was 13, Logsig and 0.9931 respectively. 
The maximum monolayer adsorption capacities (qmax) were obtained in the order 135.14 > 85.47 > 61.72 > 59.88 > 46.95 mg/g for BSP1, EGB1, DRP1, RHP1, and HSP1 for IBU uptake. Freundlich isotherm model suitably described the uptake of IBU onto all the adsorbents, with R2 values ranging from 0.9711 – 0.9971. The estimated energy of adsorption from the Dubinin-Radushkech model were greater than 8 kJ/mol, which indicated that chemisorption dominated all the adsorption systems. The pseudo-second-order best described the kinetics of IBU uptake onto all the adsorbents. In the case of IBU uptake, high desorption efficiencies of 80.52, 72.17, 67.74, 66.86 and 65.85% were obtained for DRP1, BSP1, EGB1, RHP1 and HSP1 respectively, with 0.1 M NaOH as eluent. The Mean Square error and correlation coefficients were used to evaluate the efficiency of IBU uptake in the ANN model. BSP1 had the lowest MSE of 4.43. The number of hidden neurons, activation function, and R2, evaluated for the BSP1-IBU adsorption system were 6, Logsig and 0.9906 respectively.
The maximum monolayer adsorption capacities (qmax) were obtained in the order 37.04 > 19.61 > 18.34 > 16.51 > 15.17 mg/g for EGB1, HSP1, BSP1, RHP1 and DRP1 respectively for ALR uptake. Freundlich isotherm model suitably described the uptake of ALR onto all the adsorbents, with R2 values ranging from 0.9696 – 0.9962. The estimated energy of adsorption from the Dubinin-Radushkech model were greater than 8 kJ/mol, which indicated that chemisorption dominated all the adsorption systems. The pseudo-second-order best described the kinetics of ALR uptake onto all the adsorbents. The desorption efficiencies were obtained to be generally low (9.19 – 23.97%) for the adsorption ALR onto the prepared adsorbents with 0.1 M NaOH. The Mean Square error and correlation coefficients were used to evaluate the efficiency of ALR uptake in the ANN model. HSP1 had the lowest MSE of 7.12. The number of hidden neurons, activation function, and R2, evaluated for the DRP1-ALR adsorption system were 8, Logsig and 0.9818 respectively. 
The maximum monolayer adsorption capacities (qmax) were obtained in the order 61.73 > 33.32 > 21.51 > 13.77 > 9.96 mg/g for RHP1, BSP1, DRP1, HSP1 and EGB1 respectively for SSY uptake. Freundlich isotherm model suitably describes the uptake of SSY onto all the adsorbents, with R2 values ranging from 0.9617 to 0.9979. The estimated energy of adsorption from the Dubinin-Radushkech model were greater than 8 kJ/mol, which indicated that chemisorption dominated all the adsorption systems. The pseudo-second-order best described the kinetics of SSY uptake onto all the adsorbents. The desorption efficiencies were obtained to be generally low (15.75 – 34.41%) for the adsorption SSY onto the prepared adsorbents with 0.1 M NaOH. The Mean Square error and correlation coefficients were used to evaluate the efficiency of SSY uptake in the ANN model. HSP1 had the lowest MSE of 6.94. The number of hidden neurons, activation function, and R2, evaluated for the HSP1-SSY adsorption system were 12, Tansig and 0.9877 respectively.
The fixed bed adsorption process was used in the adsorption of simulated CQP and ALR multicomponent system, using BSP1, EGB1, HSP1 and RHP1 adsorbents. High removal efficiencies of 95.78 and 98.79% for the BSP1-CQP and EGB1-CQP adsorption systems respectively at 50 mg/L, while 92.91 and 98.89% were obtained for RHP1-ALR and HSP1-ALR adsorption systems respectively.
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Based on the research findings, the following recommendations were suggested: The prepared adsorbents should be applied for use, on an industrial scale with an appropriate industrial setup. Adsorbent regeneration and reusability make an adsorbent more economical. Eluents of different pH media and concentrations should be tested, to ascertain the most efficient, hence, making the adsorbents more cost-effective. Further research is recommended on the adsorption of real industrial effluents, as they are composed of multiple components of unknown entities that require complex characterizations for identification. 
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APPENDICES

Appendix 1: FTIR Spectra of BSP1 before and after adsorption of CQP. 

Appendix 2: FTIR Spectra of DRP1 before and after adsorption of CQP. 







Appendix 3: FTIR Spectra of EGB1 before and after adsorption of CQP. 



Appendix 4: FTIR Spectra of RHP1 before and after adsorption of CQP. 



Appendix 5: FTIR Spectra of BSP1 before and after adsorption of CPX. 


Appendix 6: FTIR Spectra of EGB1 before and after adsorption of CPX. 






APPENDIX 7: DESORPTION INDEX DATA 
	Adsorption system
	Eluents
	% ads
	%des
	% remained
	Desorption index

	BSP1-CQP
	NaOH
	91.13
	6.72
	93.28
	0.9770

	
	HCl
	90.99
	69.11
	30.89
	2.9455

	
	Deionized water
	92.14
	4.61
	95.39
	0.9660

	
	NaCl
	97.34
	5.85
	94.15
	1.0339

	DRP1-CQP
	NaOH
	98.39
	5.05
	94.95
	1.0363

	
	HCl
	97.91
	9.42
	90.58
	1.0810

	
	Deionized water
	97.98
	1.92
	98.08
	0.9990

	
	NaCl
	97.50
	4.39
	95.61
	1.0198

	EGB1-CQP
	NaOH
	97.36
	2.42
	97.58
	0.9978

	
	HCl
	97.98
	6.82
	93.18
	1.0515

	
	Deionized water
	97.29
	1.08
	98.92
	0.9836

	
	NaCl
	97.36
	2.99
	97.01
	1.0036

	HSP1-CQP
	NaOH
	80.49
	3.35
	96.65
	0.8328

	
	HCl
	78.36
	4.06
	95.94
	0.8167

	
	Deionized water
	75.89
	2.11
	97.89
	0.7752

	
	NaCl
	78.70
	2.12
	97.88
	0.8041

	RHP1-CQP
	NaOH
	83.57
	2.57
	97.43
	0.8578

	
	HCl
	84.81
	3.02
	96.98
	0.8745

	
	Deionized water
	88.79
	2.47
	97.53
	0.9104

	
	NaCl
	88.79
	1.11
	98.89
	0.8978

	BSP1-CPX
	NaOH
	82.43
	28.57
	71.43
	1.1539

	
	HCl
	79.52
	6.29
	93.71
	0.8486

	
	Deionized water
	68.34
	0.73
	99.27
	0.6884

	
	NaCl
	80.51
	3.16
	96.84
	0.8313

	DRP1-CPX
	NaOH
	90.70
	24.25
	75.75
	1.1973

	
	HCl
	92.89
	3.33
	96.67
	0.9609

	
	Deionized water
	90.25
	1.51
	98.49
	0.9163

	
	NaCl
	92.69
	2.41
	97.59
	0.9498

	EGB1-CPX
	NaOH
	87.76
	11.01
	88.99
	0.9861

	
	HCl
	87.51
	1.62
	98.38
	0.8895

	
	Deionized water
	87.02
	0.54
	99.46
	0.8749

	 
	NaCl
	87.84
	1.36
	98.64
	0.8905








APPENDIX 7: CONTD…
	HSP1-CPX
	NaOH
	87.51
	21.01
	78.99
	1.1079

	
	HCl
	83.08
	3.85
	96.15
	0.8641

	
	Deionized water
	86.66
	1.32
	98.68
	0.8782

	
	NaCl
	81.84
	1.78
	98.22
	0.8332

	RHP1-CPX
	NaOH
	81.98
	39.45
	60.55
	1.3540

	
	HCl
	79.01
	5.77
	94.23
	0.8385

	
	Deionized water
	80.01
	3.81
	96.19
	0.8318

	
	NaCl
	80.52
	3.26
	96.74
	0.8323

	BSP1-IBU
	NaOH
	98.14
	72.17
	27.83
	3.5263

	
	HCl
	98.68
	3.71
	96.29
	1.0248

	
	Deionized water
	98.68
	31.05
	68.95
	1.4312

	
	NaCl
	98.50
	34.78
	65.22
	1.5103

	DRP1-IBU
	NaOH
	95.82
	80.52
	19.48
	4.9190

	
	HCl
	94.98
	5.79
	94.21
	1.0082

	
	Deionized water
	94.04
	36.48
	63.52
	1.4805

	
	NaCl
	95.82
	24.19
	75.81
	1.2640

	EGB1-IBU
	NaOH
	98.11
	67.74
	32.26
	3.0412

	
	HCl
	97.82
	3.31
	96.69
	1.0117

	
	Deionized water
	96.68
	19.24
	80.76
	1.1971

	 
	NaCl
	96.97
	20.66
	79.34
	1.2221

	HSP1-IBU
	NaOH
	96.96
	65.83
	34.17
	2.8376

	
	HCl
	98.21
	5.24
	94.76
	1.0364

	
	Deionized water
	97.98
	31.14
	68.86
	1.4229

	
	NaCl
	97.41
	28.89
	71.11
	1.3699

	RHP1-IBU
	NaOH
	96.68
	66.86
	33.14
	2.9173

	
	HCl
	96.68
	4.28
	95.72
	1.0100

	
	Deionized water
	96.58
	13.97
	86.03
	1.1227

	
	NaCl
	96.97
	15.84
	84.16
	1.1522

	BSP1-ALR
	NaOH
	85.94
	15.65
	84.35
	1.0188

	
	HCl
	84.12
	5.88
	94.12
	0.8937

	
	Deionized water
	92.01
	5.38
	94.62
	0.9725

	
	NaCl
	86.24
	7.51
	92.49
	0.9325

	DRP1-ALR
	NaOH
	73.25
	23.97
	76.03
	0.9634

	
	HCl
	70.79
	13.12
	86.88
	0.8148

	
	Deionized water
	73.25
	8.49
	91.51
	0.8004

	
	NaCl
	78.76
	9.84
	90.16
	0.8736

	EGB1-ALR
	NaOH
	87.77
	9.29
	90.71
	0.9676

	
	HCl
	87.77
	7.19
	92.81
	0.9457

	
	Deionized water
	82.79
	8.76
	91.24
	0.9074

	
	NaCl
	85.90
	8.44
	91.56
	0.9382

	HSP1-ALR
	NaOH
	86.85
	9.19
	90.81
	0.9564

	
	HCl
	85.33
	6.87
	93.13
	0.9163

	
	Deionized water
	78.35
	6.32
	93.68
	0.8363

	
	NaCl
	81.69
	4.94
	95.06
	0.8593

	RHP1-ALR
	NaOH
	83.36
	15.07
	84.93
	0.9815

	
	HCl
	88.88
	1.56
	98.44
	0.9028

	
	Deionized water
	86.42
	12.52
	87.48
	0.9879

	
	NaCl
	83.97
	11.08
	88.92
	0.9444

	BSP1-SSY
	NaOH
	90.72
	34.41
	65.59
	1.3831

	
	HCl
	90.03
	6.87
	93.13
	0.9667

	
	Deionized water
	90.72
	6.82
	93.18
	0.9736

	
	NaCl
	87.60
	7.06
	92.94
	0.9426

	DRP1-SSY
	NaOH
	87.26
	24.92
	75.08
	1.1622

	
	HCl
	91.76
	12.27
	87.73
	1.0459

	
	Deionized water
	87.95
	5.49
	94.51
	0.9306

	
	NaCl
	87.26
	4.13
	95.87
	0.9102

	EGB1-SSY
	NaOH
	83.11
	15.75
	84.25
	0.9865

	
	HCl
	83.44
	30.86
	69.14
	1.2069

	
	Deionized water
	91.76
	8.95
	91.05
	1.0077

	
	NaCl
	86.77
	6.47
	93.53
	0.9277

	HSP1-SSY
	NaOH
	87.10
	18.38
	81.62
	1.0672

	
	HCl
	81.12
	4.12
	95.88
	0.8460

	
	Deionized water
	90.76
	11.91
	88.09
	1.0303

	
	NaCl
	88.76
	3.04
	96.96
	0.9155

	RHP1-SSY
	NaOH
	92.11
	28.21
	71.79
	1.2831

	
	HCl
	90.46
	20.75
	79.25
	1.1414

	
	Deionized water
	87.81
	3.69
	96.31
	0.9117

	 
	NaCl
	83.17
	9.07
	90.93
	0.9146
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(b)

Experimental	1	5	10	15	20	25	30	60	120	180	24.245095878333707	60.833149658364562	77.914921754463322	83.094555873925501	87.833370068327085	88.825214899713473	91.249724487546828	92.792594225258981	93.674234075380213	93.674234075380213	ANN	1	5	10	15	20	25	30	60	120	180	31.0044	58.295699999999997	76.881100000000004	84.396799999999999	87.5565	89.050600000000003	90.093900000000005	96.435599999999994	91.783900000000003	95.503399999999999	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	32.400264491955042	67.335243553008596	80.339431342296677	86.841525236940697	89.486444787304379	89.70685474983469	89.70685474983469	91.910954375137763	95.327308794357506	95.327308794357506	ANN	1	5	10	15	20	25	30	60	120	180	33.7453	65.365499999999997	80.429400000000001	85.616799999999998	87.911299999999997	89.090400000000002	89.811800000000005	92.426199999999994	97.352699999999999	96.405000000000001	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	32.987171655467328	65.668906536346981	76.053756872327426	79.108124618204045	80.635308491142325	81.246182040317649	82.162492364080634	82.773365913255958	82.773365913255958	ANN	1	5	10	15	20	25	30	60	120	34.740900000000003	64.630200000000002	77.181700000000006	81.004099999999994	82.446299999999994	82.984999999999999	83.137699999999995	82.663499999999999	83.175299999999993	Time (min)


Removal efficiency (%)




% REMOVAL 	1	2	3	4	5	6	7	8	9	10	11	64.159292035398238	89.94197292069633	93.869731800766274	82.669322709163339	88.050314465408789	88.974854932301739	87.64940239043824	87.662337662337649	59.95475113122172	39.787798408488058	20.186335403726723	pH


Removal efficiency (%)



10mg/L	1	5	10	15	20	25	30	60	90	120	180	240	0.73619631901840599	2.4846625766871169	4.2944785276073629	5.4294478527607373	6.1349693251533761	6.4723926380368102	6.9018404907975475	8.1288343558282232	8.3742331288343568	9.1717791411042953	9.4478527607361986	9.6932515337423322	20mg/L	1	5	10	15	20	25	30	60	90	120	180	240	2.0858895705521476	6.1042944785276063	9.3865030674846608	11.411042944785274	12.852760736196318	14.110429447852759	15	17.085889570552148	18.496932515337424	19.417177914110429	20.490797546012271	20.490797546012271	30mg/L	1	5	10	15	20	25	30	60	90	120	180	240	3.3128834355828296	9.5092024539877364	13.650306748466264	16.717791411042953	18.834355828220865	20.490797546012274	21.687116564417181	24.631901840490801	26.595092024539881	27.852760736196323	29.969325153374239	29.969325153374239	40mg/L	1	5	10	15	20	25	30	60	90	120	180	240	3.2515337423312829	10.644171779141104	16.042944785276077	20.030674846625768	22.392638036809817	24.570552147239269	25.552147239263807	30.030674846625772	32.607361963190186	35.306748466257673	37.852760736196323	37.852760736196323	50mg/L	1	5	10	15	20	25	30	60	90	120	180	240	5.0613496932515361	11.687116564417181	16.319018404907979	20.828220858895712	23.680981595092035	25.828220858895712	27.852760736196331	33.220858895705533	37.453987730061357	40.368098159509216	44.539877300613512	44.50920245398774	Time (min)


qt




% REMOVAL	0.04	0.08	0.12	0.16	0.2	82.366589327146173	91.647331786542921	81.206496519721568	70.185614849187928	65.545243619489568	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	82.29	84.11	88.97	89.98	Temperature (oC)


Removal efficiency (%)



ln Kc	
3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	1.1123381691164012	1.4149779740449313	1.7566085321139917	2.1843114661654721	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	4.0599999999999996	3.35	2.12	2.11	Desorption agent


Removal efficiency (%)



(a)

EXPERIMENTAL	1	5	10	15	20	25	30	60	90	120	180	240	10.233086981239362	29.372749668372197	42.164108394921371	51.639188933105949	58.17699450445329	63.293537995072953	66.988819404964943	76.08489672162213	82.148948266060259	86.033731286715934	92.571536858063297	92.571536858063297	ANN	1	5	10	15	20	25	30	60	90	120	180	240	13.9816	25.635999999999999	41.339700000000001	52.274000000000001	58.886899999999997	62.9863	65.763999999999996	75.438800000000001	82.976699999999994	88.148200000000003	91.042900000000003	92.593900000000005	Time (min)


Removal efficiency (%)




(b)

EXPERIMENTAL	1	5	10	15	20	25	30	60	90	120	180	240	7.8475336322869813	24.103139013452893	36.434977578475333	50.448430493273541	59.97757847533633	65.02242152466367	66.704035874439469	76.233183856502251	76.793721973094165	76.793721973094165	76.793721973094165	76.793721973094165	ANN	1	5	10	15	20	25	30	60	90	120	180	240	14.513500000000001	24.619199999999999	38.537599999999998	49.6404	57.568100000000001	63.259900000000002	67.487899999999996	78.126900000000006	76.348399999999998	76.923100000000005	79.260800000000003	77.985799999999998	Time (min)


Removal efficiency (%)




(c)

EXPERIMENTAL	1	5	10	15	20	25	30	60	90	120	180	240	19.024970273483941	38.347205707491085	52.021403091557666	62.128418549346009	68.965517241379317	74.316290130796673	74.019024970273477	82.639714625445905	90.071343638525576	91.260404280618317	91.260404280618317	91.260404280618317	ANN	1	5	10	15	20	25	30	60	90	120	180	240	24.356300000000001	38.096600000000002	51.832000000000001	60.779499999999999	66.640699999999995	70.791399999999996	73.981800000000007	84.922600000000003	89.325100000000006	91.372900000000001	92.697100000000006	91.277600000000007	Time (min)


Removal efficiency (%)




(d)

EXPERIMENTAL	1	5	10	15	20	25	30	60	90	120	180	240	19.504555808656047	35.165148063781309	43.137813211845099	50.256264236902041	55.808656036446465	55.808656036446465	61.788154897494302	67.625284738040989	84.70956719817768	95.102505694760836	94.960136674259672	95.102505694760836	ANN	1	5	10	15	20	25	30	60	90	120	180	240	22.227	32.3795	42.835799999999999	50.159500000000001	55.299900000000001	59.158799999999999	62.290399999999998	75.67	84.956699999999998	90.624899999999997	93.845699999999994	93.316900000000004	Time (min)


Removal efficiency (%)




2	3	4	5	6	7	8	9	10	11	12	96.15384615384616	99.602724177071508	96.109175377468063	94.246031746031761	95.367027677496992	97.146739130434781	96.834966088922386	92.578423871461368	34.847298355520756	37.326388888888893	34.469096671949288	pH


Removal efficiency (%)



10 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	0.73619631901840599	1.8404907975460123	3.8343558282208603	4.5092024539877311	5.2760736196319034	5.5214723926380387	6.1656441717791424	7.7914110429447874	8.5582822085889596	9.2331288343558295	9.2638036809815976	9.7852760736196345	9.7852760736196345	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	1.7791411042944762	4.8466257668711616	8.3128834355828189	10.061349693251531	11.564417177914109	12.269938650306745	12.914110429447849	15.552147239263801	15.95092024539877	16.74846625766871	16.809815950920242	17.05521472392638	17.05521472392638	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	0.42944785276073816	4.7852760736196345	10.245398773006137	13.312883435582824	15.030674846625768	16.226993865030675	17.699386503067487	21.564417177914113	23.895705521472394	25.613496932515339	26.012269938650309	26.993865030674847	26.993865030674847	40 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	1.5030674846625729	6.6871165644171811	12.116564417177919	15.398773006134974	18.159509202453993	19.3558282208589	20.828220858895708	26.226993865030678	30.70552147239264	32.914110429447859	34.539877300613497	35.582822085889575	35.582822085889575	50 mg/L 	1	5	10	15	20	25	30	60	120	180	240	300	360	3.0061349693251529	10	17.423312883435589	21.80981595092025	25.092024539877304	26.717791411042953	28.466257668711663	34.877300613496935	41.073619631901849	42.914110429447859	43.895705521472394	45.828220858895712	45.828220858895712	Time (min)


Removal efficiency (%)




0.05	0.1	0.15	0.2	0.25	86.332684824902714	99.100194552529189	93.749999999999986	89.858949416342412	88.278210116731515	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	95.45	92.31	91.86	91.93	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.835290466314627	2.4850450676718117	2.4236767951429288	2.4322522251746106	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	3.02	2.57	1.1100000000000001	2.4700000000000002	Desorption agent


Removal efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	6.2603807333588843	20.825348153826496	36.284655679059675	45.419701034879274	52.255014692730292	55.640730803628479	59.281972658745381	72.633192794174008	85.537242877219882	89.370129040500828	91.414334994250652	95.43886546569567	95.43886546569567	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	5.7824	19.831600000000002	35.502600000000001	46.295400000000001	54.4803	60.457599999999999	64.700900000000004	72.578000000000003	85.326499999999996	89.439099999999996	91.701499999999996	94.236900000000006	96.189499999999995	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	240	300	360	19.242516799022596	43.677458766035429	59.865607819181427	68.723274282223585	70.555894929749542	82.467929138668296	82.773365913255958	83.07880268784362	85.827733659132548	86.133170433720224	86.744043982895533	86.744043982895533	ANN	1	5	10	15	20	25	30	60	120	240	300	360	19.212199999999999	44.851999999999997	58.424700000000001	66.199600000000004	73.073499999999996	78.551400000000001	82.149100000000004	87.107500000000002	88.593199999999996	80.671700000000001	87.060299999999998	96.037999999999997	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	9.1933079344044959	10.766937220473727	24.846778201093258	34.205731323505056	43.813152227927787	50.604604936226615	51.432830876263047	67.169123736955441	81.166142123571305	91.187675998012253	91.436143780023187	91.436143780023187	ANN	1	5	10	15	20	25	30	60	120	180	240	300	10.0688	16.331499999999998	24.832000000000001	33.567100000000003	41.617400000000004	48.474200000000003	54.0441	70.540700000000001	81.909400000000005	85.096000000000004	89.063000000000002	92.856700000000004	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	240	300	360	420	6.5020938946440401	21.930791271765489	28.322680185144371	34.053339210932336	38.020718536477858	38.681948424068764	61.384174564690319	77.033281904342061	90.147674674895299	91.580339431342296	91.910954375137763	92.351774300198358	92.351774300198358	ANN	1	5	10	15	20	25	30	60	120	240	300	360	420	11.7598	16.914999999999999	24.023	31.327999999999999	38.2913	44.704700000000003	50.713500000000003	78.150999999999996	88.599699999999999	93.084299999999999	93.541700000000006	92.807000000000002	91.292500000000004	Time (min)


Removal efficiency (%)




(a)

Absorbance	250	260	270	280	290	300	310	320	326	330	340	350	360	370	380	390	400	410	420	430	440	450	4.4999999999999998E-2	3.6999999999999998E-2	4.7E-2	7.0000000000000007E-2	0.625	1.0529999999999999	1.3620000000000001	1.587	1.665	1.641	1.4530000000000001	0.33800000000000002	0.115	3.4000000000000002E-2	2.1000000000000001E-2	0.01	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	Wavelength (nm)


Absorbance



(b)

0	
1	2	4	6	8	10	7.2999999999999995E-2	0.14399999999999999	0.30099999999999999	0.44400000000000001	0.59099999999999997	0.73499999999999999	Concentration (mg/L)


Absorbance



1	2	3	4	5	6	7	8	9	10	11	12	91.054613935969883	93.108451215088863	93.695014662756606	94.804295116037423	93.955796120884088	95.020371208691714	98.31599801882119	97.330791229742616	89.876543209876544	80.687830687830697	80.655737704918025	72.073578595317713	pH


Removal efficiency (%)



6 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	0.81411126187245575	2.6322930800542745	3.3785617367706924	3.6906377204884668	4.0569877883310719	4.1248303934871098	4.3690637720488468	4.7489823609226596	4.843962008141113	5.033921302578019	5.0610583446404345	5.2781546811397559	5.2781546811397559	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	3.5956580732700143	6.0651289009497971	7.4084124830393501	8.3582089552238816	9.0094979647218452	9.4436906377204899	9.7964721845318863	10.583446404341927	11.058344640434193	11.601085481682498	11.438263229308006	11.723202170963365	11.831750339213027	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	0.62415196743554979	3.5413839891451815	5.0881953867028464	5.9158751696065117	6.8792401628222501	8.0461329715061041	8.8466757123473521	10.379918588873812	11.940298507462686	12.944369063772047	13.175033921302576	13.55495251017639	13.636363636363635	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	0.37991858887380658	5.8887381275440944	7.9647218453188557	10.257801899592941	11.899592944369061	14.029850746268654	15.888738127544094	19.308005427408411	22.523744911804609	24.89823609226594	25.739484396200812	26.797829036635004	27.516960651289004	45 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	6.0379918588873878	12.700135685210313	16.987788331071918	20.963364993215745	22.90366350067843	25.495251017639085	27.530529172320222	32.075983717774768	35.563093622795122	37.869742198100411	39.06377204884668	40.257801899592948	41.0583446404342	Time (min)


qt (mg/g)




0.05	0.1	0.15	0.2	0.25	82.118055555555557	95.269097222222229	98.046875	98.307291666666671	98.524305555555557	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	96.68	96.84	97.59	98.47	Temperature (oC)


Removal efficiency  (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	3.3710765528263802	3.4212078902588616	3.7015275877018348	4.1654841904199573	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	28.57	3.16	0.73	6.29	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	14.370131103933099	24.795743872316159	35.626068782063449	41.421242637279114	48.166444993349792	56.336690100703009	61.941858255747661	72.677180315409458	83.602508075242255	90.63271898156944	92.247767433022986	94.907847235417066	95.477864335930079	96.997909937298118	96.997909937298118	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	14.2172	23.154599999999999	33.518999999999998	42.301699999999997	49.718800000000002	55.985300000000002	61.209200000000003	76.877300000000005	84.388499999999993	90.240300000000005	93.465100000000007	94.033900000000003	94.485500000000002	96.263199999999998	96.985600000000005	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	22.829006266786042	28.424350940017899	49.910474485228292	54.498657117278434	57.967770814682197	68.59892569382275	76.768128916741276	82.923008057296329	90.868397493285585	93.218442256042977	95.120859444941814	96.463742166517449	96.463742166517449	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	18.872499999999999	32.622900000000001	46.412500000000001	56.077500000000001	63.222000000000001	68.869699999999995	73.450699999999998	85.981300000000005	90.791799999999995	94.805899999999994	95.565799999999996	95.817300000000003	96.119399999999999	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	39.591633466135463	69.223107569721122	74.20318725099601	78.685258964143429	81.424302788844614	83.665338645418316	85.408366533864537	94.372509960159363	94.372509960159363	ANN	1	5	10	15	20	25	30	60	120	44.622700000000002	66.134299999999996	77.744100000000003	82.284400000000005	84.433899999999994	85.778099999999995	86.8994	92.795299999999997	93.137799999999999	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	20.615618468554047	47.311419342580265	63.841915257457728	65.551966558996767	67.547026410792313	79.232376971309151	81.227436823104696	87.212616378491362	91.487744632338973	94.527835835075052	96.902907087212625	96.902907087212625	ANN	1	5	10	15	20	25	30	60	120	180	240	300	29.953399999999998	47.545999999999999	60.697499999999998	67.891000000000005	72.608900000000006	76.3078	79.456599999999995	89.592500000000001	93.768500000000003	95.934799999999996	96.845600000000005	97.265500000000003	Time (min)


Removal efficiency (%)




1	2	3	4	5	6	7	8	9	10	11	12	98.222705839680813	99.376832844574778	99.549705576723241	99.72936400541272	99.139882299683109	99.257057949479943	99.523355576739746	99.382716049382708	94.708994708994709	89.180327868852444	85.451505016722408	pH


Removal efficiency (%)



6 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	0.96336499321573932	3.8398914518317504	4.2062415196743554	4.355495251017639	4.4369063772048847	4.4640434192673002	4.599728629579376	4.6268656716417915	4.7761194029850742	4.789687924016282	4.8710990502035276	4.966078697421981	5.1560379918588879	5.2510176390773404	5.2510176390773404	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	4.3283582089552244	7.842605156037993	9.2808683853459986	9.9592944369063776	10.366350067842607	10.556309362279512	10.691994572591588	10.976933514246948	11.207598371777477	11.411126187245591	11.451831750339213	11.560379918588875	11.655359565807327	11.777476255088196	11.777476255088196	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	3.5413839891451815	8.1275440976933506	9.9592944369063758	11.153324287652644	11.886024423337854	12.320217096336499	12.496607869742197	12.618724559023065	13.120759837177747	13.188602442333785	13.446404341926728	13.677069199457257	13.758480325644504	13.907734056987787	13.921302578018995	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	3.0936227951153299	9.538670284938938	13.432835820895518	15.902306648575301	17.910447761194028	20.664857530529169	22.645861601085478	25.142469470827677	25.970149253731339	26.892808683853456	27.625508819538666	27.801899592944366	28.00542740841248	28.086838534599725	28.208955223880594	45 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	6.8113975576662185	13.636363636363644	19.633649932157397	22.917232021709637	25.83446404341927	29.430122116689287	32.225237449118048	36.716417910447767	39.335142469470831	40.149253731343286	40.597014925373138	40.759837177747627	40.963364993215741	41.180461329715065	41.506105834464051	Time (min)


qt (mg/g)




0.05	0.1	0.15	0.2	0.25	97.612847222222214	98.090277777777786	98.697916666666671	97.569444444444457	96.267361111111114	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	96.21	95.96	95.55	94.79	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	3.2333640598578186	3.1665178729131509	3.065948501896099	2.9014481372352816	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	24.25	2.41	1.51	3.33	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	35.698299015219341	64.682184422560425	76.544315129812006	82.13965980304387	85.496866606982991	87.063563115487909	88.182632050134288	90.53267681289168	92.435094001790503	94.113697403760071	94.449418084153976	95.344673231871099	96.128021486123544	97.135183527305273	97.135183527305273	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	30.709900000000001	69.376999999999995	80.307900000000004	84.911900000000003	87.341300000000004	88.751900000000006	89.655799999999999	91.959400000000002	93.464699999999993	94.417299999999997	95.227800000000002	95.920900000000003	96.510400000000004	97.009299999999996	97.43	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	43.98631958958768	48.736462093862805	65.361960858825768	71.157134714041419	72.962188865665965	83.697510925327748	89.302679080372414	91.677750332509973	92.057761732851986	93.672810184305519	93.862815884476532	94.907847235417066	94.907847235417066	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	42.265300000000003	56.133499999999998	67.326499999999996	75.598299999999995	80.743899999999996	83.882999999999996	85.901799999999994	90.384299999999996	92.172399999999996	93.239699999999999	94.191100000000006	95.021699999999996	95.742099999999994	Time (min)


Removal efficiency (%)




(c)  

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	51.776553296598891	66.692000760022793	76.002280068402044	81.227436823104696	83.697510925327748	86.927607828234841	89.207676230286907	94.717841535246052	92.247767433022986	92.91278738362152	94.052821584647532	94.052821584647532	ANN	1	5	10	15	20	25	30	60	120	180	240	300	51.767499999999998	68.558700000000002	75.456400000000002	80.630499999999998	84.887500000000003	87.530900000000003	89.094399999999993	91.759799999999998	92.383899999999997	93.306600000000003	94.242900000000006	95.071399999999997	Time (min)


Removal efficiency (%)




(d) 

Experimental	1	5	10	15	20	25	30	60	120	180	240	32.680980429412877	49.401482044461325	77.332319969599084	80.942428272848176	82.842485274558229	85.407562226866816	87.592627778833361	90.442713281398426	91.677750332509973	93.292798783963519	93.292798783963519	ANN	1	5	10	15	20	25	30	60	120	180	240	31.122	55.567	75.516499999999994	79.619799999999998	82.039100000000005	84.973200000000006	87.105199999999996	91.3001	92.456900000000005	93.365899999999996	94.299499999999995	Time (min)


Removal efficiency (%)




1	2	3	4	5	6	7	8	9	10	11	12	98.39918256130791	98.453038674033152	98.533094812164578	98.656515897895204	98.462234283129803	98.960302457466909	98.250591016548469	98.152320865254623	96.601489757914322	92.634700939199206	90.666018473505105	pH


Removal efficiency (%)



6 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	0.96336499321573932	3.8398914518317504	4.2062415196743554	4.355495251017639	4.4369063772048847	4.4640434192673002	4.599728629579376	4.6268656716417915	4.7761194029850742	4.789687924016282	4.9389416553595655	5.0881953867028491	5.2374491180461327	5.3459972862957938	5.3459972862957938	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	4.3283582089552244	7.842605156037993	9.2808683853459986	9.9592944369063776	10.366350067842607	10.556309362279512	10.691994572591588	10.976933514246948	11.207598371777477	11.411126187245591	11.519674355495251	11.64179104477612	11.75033921302578	11.98100407055631	11.98100407055631	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	3.5413839891451815	8.1275440976933506	9.9592944369063758	11.153324287652644	11.886024423337854	12.320217096336499	12.496607869742197	12.618724559023065	13.120759837177747	13.188602442333785	13.446404341926728	13.677069199457257	13.758480325644504	13.907734056987787	14.016282225237449	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	3.0936227951153299	9.538670284938938	13.432835820895518	15.902306648575301	17.910447761194028	20.664857530529169	22.645861601085478	25.142469470827677	26.838534599728625	27.625508819538666	28.00542740841248	28.208955223880594	28.263229308005425	28.290366350067838	28.507462686567159	45 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	6.8113975576662185	13.636363636363644	19.633649932157397	22.917232021709637	25.83446404341927	29.430122116689287	32.225237449118048	36.716417910447767	39.335142469470831	40.732700135685214	41.289009497964727	41.438263229308014	41.804613297150617	41.913161465400279	42.008141112618731	Time (min)


qt (mg/g)




0.05	0.1	0.15	0.2	0.25	97.852611029770614	98.487066861883847	98.096632503660331	97.218155197657396	95.119570522205947	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	97.37	97.87	96.16	94.79	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	3.6118227146189619	3.8294129022493637	3.2247794169569413	2.9014481372352816	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	11.01	1.36	0.54	1.62	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	57.679282868525902	70.468127490039834	77.191235059760956	79.93027888446214	81.424302788844614	81.922310756972109	84.41235059760956	84.910358565737056	87.64940239043824	87.898406374501988	90.637450199203187	93.376494023904371	96.11553784860557	98.107569721115553	98.107569721115553	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	56.874400000000001	70.763499999999993	78.778599999999997	81.268799999999999	81.517799999999994	81.174999999999997	81.070300000000003	88.247699999999995	86.765699999999995	94.665800000000004	95.465699999999998	95.849400000000003	96.029700000000005	96.133700000000005	96.207599999999999	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	240	300	360	39.591633466135463	63.994023904382473	72.709163346613536	77.9382470119522	82.171314741035872	82.420318725099591	83.914342629482078	84.661354581673308	86.902390438247011	87.898406374501988	93.127490039840637	93.127490039840637	ANN	1	5	10	15	20	25	30	60	120	240	300	360	45.691499999999998	59.475099999999998	72.247699999999995	79.082099999999997	82.256500000000003	83.716099999999997	84.52	87.697900000000004	85.681100000000001	89.261200000000002	92.798000000000002	94.793599999999998	Time (min)


Removal efficiency (%) 




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	45.653591726451126	59.303083946706401	71.555017236560133	79.101835460728594	81.617441535451405	85.996459517376309	89.117674461939814	96.431566197707994	93.543277741544756	95.313519053386742	96.478151495388047	96.478151495388047	ANN	1	5	10	15	20	25	30	60	120	180	240	300	57.157400000000003	62.3491	69.611199999999997	76.622500000000002	82.510300000000001	87.058599999999998	90.449100000000001	97.665800000000004	94.013599999999997	94.785300000000007	95.249399999999994	95.927300000000002	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	25.71508431938879	58.185036802385163	72.719649678561439	80.359638498090007	80.778906177210473	85.111338861455323	90.002795117860799	94.801080778906183	95.266933755706688	95.686201434827169	95.965713220907475	95.965713220907475	ANN	1	5	10	15	20	25	30	60	120	180	240	300	25.483799999999999	49.084699999999998	70.490899999999996	80.552800000000005	85.594300000000004	88.647800000000004	90.813000000000002	95.356899999999996	94.562700000000007	94.4542	94.451800000000006	94.455299999999994	Time (min)


Removal efficiency (%)




1	2	3	4	5	6	7	8	9	10	11	12	98.657961552412033	99.450146627565971	99.44579147904399	99.72936400541272	99.230421004979632	99.554234769687966	98.617731172545277	98.518518518518519	89.021164021164026	83.278688524590166	74.916387959866213	pH


Removal efficiency (%)



6 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	2.9715061058344645	3.6227951153324289	4.477611940298508	4.5318860244233381	4.5725915875169605	4.7354138398914518	4.8982360922659431	4.9118046132971509	4.9525101763907733	5.033921302578019	5.1017639077340569	5.2510176390773404	5.4274084124830395	5.4274084124830395	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	7.2455902306648587	8.7245590230664867	10.312075983717776	10.610583446404343	10.854816824966079	10.90909090909091	10.976933514246948	11.234735413839893	11.316146540027137	11.383989145183175	11.709633649932158	11.886024423337856	12.062415196743556	12.062415196743556	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	3.2428765264586144	5.8344640434192652	8.6702849389416556	10.013568521031207	10.976933514246946	11.560379918588872	11.845318860244232	12.917232021709632	13.080054274084123	13.432835820895521	13.66350067842605	13.853459972862957	14.124830393487109	14.124830393487109	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	6.5671641791044735	12.700135685210306	17.856173677069194	20.5427408412483	22.876526458616006	24.002713704206236	24.816824966078695	26.960651289009494	27.815468113975573	27.842605156037987	28.154681139755763	28.507462686567159	28.805970149253728	28.805970149253728	45 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	8.2089552238806007	15.834464043419274	22.34735413839892	26.648575305291729	29.674355495251021	31.519674355495255	33.215739484396209	38.100407055630939	40.651289009497972	41.180461329715065	41.546811397557668	42.035278154681144	42.401628222523748	42.401628222523748	Time (min)


qt (mg/g)




0.05	0.1	0.15	0.2	0.25	87.847730600292834	98.438262567105895	99.121522693997065	97.413372376769146	96.242069302098585	Dosage (g)


Removal efficiency (%)




26	35	45	55	98.28	97.15	96.14	95.55	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	4.0471556794196424	3.5291484798696482	3.5291484798696482	3.065948501896099	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	21.01	1.78	1.32	3.85	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	54.531872509960166	66.484063745019924	82.171314741035872	83.167330677290849	83.914342629482078	86.902390438247011	89.890438247011957	90.139442231075705	90.88645418326692	92.380478087649408	93.625498007968119	96.364541832669318	99.601593625497998	99.601593625497998	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	52.838000000000001	68.393799999999999	78.604900000000001	82.518299999999996	84.647800000000004	86.094200000000001	87.1785	90.104100000000003	90.739900000000006	93.124399999999994	96.176199999999994	97.890600000000006	98.652299999999997	98.994900000000001	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	10.708282865927499	25.48215783098853	43.97652100996924	55.716016025342398	64.147954905431845	69.179167054877468	73.791111525202652	86.462312494176828	91.353768750582319	94.102301313705397	94.987421969626382	95.593030839467048	96.617907388428208	96.617907388428208	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	11.310600000000001	25.9422	42.058599999999998	53.361400000000003	61.932499999999997	68.733599999999996	74.092600000000004	86.912400000000005	78.999200000000002	93.821399999999997	97.049700000000001	96.971599999999995	96.851900000000001	96.543199999999999	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	14.1013964020631	29.657818593533779	42.363819348345707	52.490879355893838	54.220656686375648	58.466473770285582	60.196251100767391	80.985029563467108	90.38872814190465	94.257139262800351	95.137753176500183	96.144169077871425	96.144169077871425	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	13.4979	30.249500000000001	43.4846	49.9148	54.032299999999999	57.499699999999997	60.794400000000003	78.073800000000006	90.964600000000004	93.750900000000001	95.764499999999998	95.655900000000003	96.430199999999999	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	6.2424298891269858	22.919966458585662	51.290412745737441	61.213081151588554	71.601602534240186	75.561352837044623	80.87207677257058	92.471815894903571	96.058883816267581	97.922295723469688	97.922295723469688	ANN	1	5	10	15	20	25	30	60	120	180	240	7.8696000000000002	23.4009	45.395499999999998	60.214100000000002	70.045199999999994	76.822500000000005	81.547200000000004	92.281300000000002	98.960599999999999	99.380200000000002	97.2102	Time (min)


Removal efficiency (%)




2	3	4	5	6	7	8	9	10	11	12	98.691514670896112	98.637200736648253	98.819320214669062	98.645418326693232	98.615318044136728	97.400756143667294	97.210401891252957	97.205948625506977	92.877094972067056	83.737024221453282	78.123480797277594	pH


Removal efficiency (%)



6 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	3.3378561736770695	4.0027137042062417	4.0434192672998641	4.2198100407055632	4.3012211668928089	4.4369063772048847	4.5183175033921303	4.5590230664857527	4.7082767978290363	4.7082767978290363	4.9389416553595655	5.1017639077340569	5.2917232021709637	5.3867028493894162	5.3867028493894162	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	6.8928086838534606	8.9280868385346004	9.8100407055630949	10.298507462686569	10.298507462686569	10.339213025780191	10.393487109905021	10.569877883310721	10.976933514246948	11.004070556309363	11.166892808683855	11.2483039348711	11.696065128900951	11.886024423337856	11.886024423337856	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	4.1926729986431468	8.0732700135685196	9.8778833107191311	11.058344640434193	11.641791044776118	11.723202170963365	11.899592944369063	12.64586160108548	13.120759837177747	13.27001356852103	13.297150610583445	13.459972862957937	13.867028493894164	14.029850746268655	14.029850746268655	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	8.7788331071913142	15.576662143826319	19.701492537313428	22.537313432835816	23.894165535956578	24.219810040705561	25.047489823609222	26.879240162822249	27.801899592944366	27.856173677069197	27.978290366350063	28.059701492537311	28.154681139755763	28.303934871099045	28.303934871099045	45 mg/L 	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	6.9606512890095047	13.609226594301226	18.195386702849394	22.225237449118051	24.966078697421985	27.096336499321577	28.941655359565814	34.477611940298516	38.710990502035287	40.434192672998648	40.637720488466762	41.221166892808689	41.356852103120765	41.451831750339217	41.560379918588879	Time (min)


qt (mg/g)




0.05	0.1	0.15	0.2	0.25	97.395833333333343	98.697916666666671	98.784722222222229	98.697916666666671	98.4375	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	96.33	95.89	95.45	94.69	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	3.2684008329163832	3.1504297301459241	3.0439953937689346	2.882498482913979	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	39.450000000000003	3.26	3.81	5.77	Desorption agents


Desorption efficiency (%0



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	29.355880676420288	56.526695800874023	69.162074862245873	77.427322819684605	81.512445373361203	82.08246247387423	83.317499524985749	88.542656279688387	91.867756032680987	92.91278738362152	93.10279308379252	94.242827284818546	97.092912787383611	98.232946988409651	98.232946988409651	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	43.938200000000002	60.549599999999998	73.688500000000005	80.508799999999994	84.043000000000006	85.938500000000005	86.987700000000004	88.355800000000002	88.499099999999999	88.681200000000004	89.288300000000007	92.343199999999996	99.527500000000003	100.887	97.787400000000005	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	61.772605192479858	77.4395702775291	84.489704565801247	87.735004476275748	88.294538943598923	89.861235452103855	90.53267681289168	90.19695613249776	92.994628469113692	91.987466427931963	93.218442256042977	93.218442256042977	ANN	1	5	10	15	20	25	30	60	120	180	240	300	50.023200000000003	65.000299999999996	76.140799999999999	81.861900000000006	84.849400000000003	86.467799999999997	87.372399999999999	88.602000000000004	88.876900000000006	89.244299999999996	89.8536	91.054199999999994	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	40.957923008057293	61.8845120859445	73.52282900626679	86.05640107430618	86.50402864816472	87.735004476275748	86.839749328558639	89.189794091316017	90.980304386750234	93.554162936436882	93.554162936436882	ANN	1	5	10	15	20	25	30	60	120	180	240	52.561	66.9803	77.463399999999993	82.814700000000002	85.615499999999997	87.142700000000005	88.006299999999996	89.297200000000004	89.965299999999999	90.927899999999994	92.375399999999999	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	19.845263555164184	40.602591520946035	53.30859227575796	62.334884891181289	70.323311108315522	74.663479682978988	79.852811674424444	90.514530129576045	93.376525349100518	94.697446219650274	94.697446219650274	ANN	1	5	10	15	20	25	30	60	120	180	240	23.168500000000002	37.081299999999999	54.938499999999998	66.933000000000007	73.833200000000005	77.7881	80.177599999999998	86.203999999999994	93.688199999999995	94.194299999999998	96.473699999999994	Time min)


Removal efficiency (%)




(a)

Absorbance	200	210	220	224	230	240	250	260	270	280	290	300	8.0000000000000002E-3	0.01	3.9E-2	4.4999999999999998E-2	3.9E-2	2.1999999999999999E-2	1.7999999999999999E-2	1.4999999999999999E-2	0.01	1.2E-2	8.0000000000000002E-3	6.0000000000000001E-3	Wavelength (nm)


Absorbance



(b)


1	2	3	4	5	5.0999999999999997E-2	9.0999999999999998E-2	0.13700000000000001	0.185	0.23499999999999999	Concentration (mg/L)


Absorbance



% REMOVAL	2	3	4	5	6	7	8	9	10	91.309453904873763	93.743871347323008	90.810615634591088	77.631381943404705	66.678980421130404	64.627994955863812	54.914881933003834	47.077353867693368	41.925465838509311	pH


Removal efficiency (%)



10 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	1.1904761904761907	3.7012987012987022	4.0476190476190483	4.9567099567099575	5.238095238095239	5.7792207792207799	6.341991341991343	6.9480519480519494	7.4242424242424248	8.0303030303030312	8.1818181818181834	8.1818181818181834	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	6.08225108225108	9.5887445887445875	10.216450216450216	11.709956709956709	12.965367965367964	13.636363636363637	14.155844155844155	15.432900432900432	15.432900432900432	15.93073593073593	16.861471861471863	16.861471861471863	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	8.7662337662337677	13.722943722943723	14.740259740259743	16.926406926406926	18.722943722943725	20.10822510822511	20.90909090909091	22.705627705627705	22.965367965367967	24.047619047619051	25.411255411255414	25.411255411255414	40 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	12.402597402597412	20.952380952380956	23.528138528138534	25.995670995670999	27.510822510822514	29.220779220779225	30.043290043290046	31.948051948051951	32.467532467532472	33.614718614718619	34.393939393939398	34.696969696969703	50 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	17.489177489177493	25.909090909090914	28.376623376623382	32.012987012987011	34.372294372294377	36.753246753246756	37.857142857142861	40.238095238095241	41.212121212121218	42.662337662337663	43.290043290043293	44.004329004329009	Time (min)


qe (mg/g)




0.02	0.04	0.08	0.12	0.16	0.2	23.827252419955322	30.528667163067766	64.780342516753535	41.697691734921811	33.507073715562186	14.892032762472065	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	93.95	92.89	92.57	91.83	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.7435983746052481	2.5702369439815782	2.5222399789209522	2.4193620923482739	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	72.17	34.78	31.05	3.71	Deosrption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	13.586956521739131	42.24308300395257	46.195652173913047	56.571146245059289	59.782608695652172	65.958498023715407	72.381422924901187	79.298418972332016	84.733201581027672	91.6501976284585	93.379446640316218	93.379446640316218	ANN	1	5	10	15	20	25	30	60	120	180	240	300	21.9937	41.405700000000003	51.3596	57.213900000000002	61.930799999999998	65.886700000000005	69.184899999999999	79.8172	83.958500000000001	93.6417	97.657499999999999	97.657499999999999	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	35.080502996826887	58.820072864026329	70.043483370548827	77.094840756845684	78.916441414972383	81.619461746386179	82.383358796568331	87.495592901633557	92.666588318251257	93.606769303090843	93.606769303090843	ANN	1	5	10	15	20	25	30	60	120	180	240	32.375	55.360199999999999	64.802000000000007	69.982299999999995	73.946700000000007	77.132099999999994	79.701599999999999	87.643799999999999	91.287700000000001	91.936400000000006	92.076800000000006	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	23.221343873517782	53.853754940711468	54.347826086956523	60.02964426877471	61.264822134387359	67.934782608695656	79.298418972332016	81.027667984189719	84.980237154150203	84.980237154150203	ANN	1	5	10	15	20	25	30	60	120	180	18.854299999999999	43.992100000000001	55.860599999999998	61.570700000000002	65.883499999999998	69.413899999999998	72.313599999999994	81.401799999999994	84.437799999999996	83.493600000000001	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	29.207875034661264	62.621314354376551	71.263517885201964	76.532026989555419	78.519271651723813	80.783806266752933	78.149551714576219	87.115260190405778	89.379794805434884	89.379794805434884	90.442739624734273	91.829189389037822	91.829189389037822	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	31.9162	61.498399999999997	71.079599999999999	75.218400000000003	77.967200000000005	79.966999999999999	81.627700000000004	88.0916	91.357900000000001	91.951099999999997	92.080100000000002	92.109300000000005	92.116	Time (min)


Removal efficiency (%)




1	2	3	4	5	6	7	8	9	10	11	12	96.634763815992599	95.758151313706875	97.876269621421983	96.080566140446379	86.480569239189933	82.482325216025146	81.077755905511822	78.241232731137089	60.93919652551574	58.72319688109161	pH


Removal efficiency (%)



10 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	2.6190476190476195	4.4155844155844157	5.8658008658008667	6.5151515151515156	6.8831168831168839	7.0779220779220786	7.1861471861471866	7.4891774891774903	7.5974025974025983	8.0519480519480524	8.3549783549783552	8.3549783549783552	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	3.3549783549783534	6.298701298701296	7.9220779220779196	9.1774891774891767	10.259740259740258	11.08225108225108	11.861471861471859	13.896103896103895	14.588744588744589	15.043290043290042	16.70995670995671	16.70995670995671	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	6.3636363636363669	9.653679653679653	11.688311688311691	14.870129870129871	16.2987012987013	17.402597402597404	18.311688311688314	20.800865800865804	22.186147186147188	22.835497835497836	25.086580086580089	25.086580086580089	40 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	9.4155844155844193	15.670995670995673	20.497835497835499	23.11688311688312	24.567099567099572	25.757575757575761	26.53679653679654	29.82683982683983	31.12554112554113	31.580086580086586	34.090909090909093	34.090909090909093	50 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	13.939393939393945	19.242424242424246	24.437229437229441	27.575757575757578	30.173160173160177	32.662337662337663	34.004329004329009	37.597402597402599	39.350649350649356	40.21645021645022	43.658008658008661	43.658008658008661	Time (min)


Removal efficiency (%)




0.05	7.4999999999999997E-2	0.1	0.125	0.15	91.479700854700852	96.020299145299148	96.955128205128204	96.287393162393158	88.808760683760696	Dosage (g)


Desorption efficiency (%)



%	
26	35	45	55	93.22	91.82	91.69	91.59	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.6202954217737968	2.4193620923482739	2.4010251658072983	2.3889545331465549	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	80.52	24.19	36.479999999999997	5.79	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	29.891304347826086	50.395256916996047	66.946640316205546	74.357707509881408	78.557312252964422	80.780632411067188	82.015810276679844	85.474308300395265	86.709486166007906	91.897233201581017	95.355731225296424	95.355731225296424	ANN	1	5	10	15	20	25	30	60	120	180	240	300	31.219000000000001	50.819800000000001	65.688599999999994	73.486599999999996	78.1511	81.259100000000004	83.495500000000007	89.263300000000001	88.101900000000001	92.068399999999997	94.8703	95.889700000000005	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	26.00738481297158	30.181409536041102	56.269064055225556	67.266013806389466	73.928399422058106	75.13244501525125	77.058917964360234	84.122652111093274	90.062610370846045	91.587734788890671	92.791780382083815	92.791780382083815	ANN	1	5	10	15	20	25	30	60	120	180	240	300	22.078900000000001	30.891500000000001	55.132899999999999	67.705500000000001	73.040899999999993	76.111400000000003	78.039699999999996	83.898600000000002	88.744200000000006	91.390699999999995	91.8245	93.546400000000006	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	21.993899502327821	31.018085798959358	41.256166732491117	48.081554021512282	57.750852680958943	64.4624835151631	71.629140168635331	78.340771002839489	85.393671201494683	88.465095481554215	89.03387775563931	89.03387775563931	ANN	1	5	10	15	20	25	30	60	120	180	240	300	22.784300000000002	31.685199999999998	41.946599999999997	50.539400000000001	56.988900000000001	61.070700000000002	68.851299999999995	77.251499999999993	87.063999999999993	91.05	90.531700000000001	87.746899999999997	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	35.21582401330992	49.58868656992329	58.785470006470099	66.133653757278864	69.78463813661152	72.280247712357877	74.82207228024771	79.951936408170809	84.850725575376657	88.409279970422418	91.598114428320557	91.598114428320557	ANN	1	5	10	15	20	25	30	60	120	180	240	300	34.0899	51.9054	60.128999999999998	64.848799999999997	68.986099999999993	71.609099999999998	72.139099999999999	75.523099999999999	84.592200000000005	88.228200000000001	90.787000000000006	92.614400000000003	Time (min)


Removal efficiency (%)




1	2	3	4	5	6	7	8	9	10	11	12	70.422535211267615	80.520861015147489	84.686485136147894	90.073216414098411	85.581214826314763	78.47235417062511	68.505539226769145	64.951286535098689	52.19985085756899	40.044143149929049	25.94565068960808	pH


Removal efficiency (%)



10 mg/L	1	5	10	15	20	25	30	60	120	180	2.2077922077922079	3.3549783549783561	4.5887445887445892	5.3030303030303036	6.4935064935064943	7.1645021645021654	8.1168831168831179	8.5497835497835499	8.6580086580086597	8.6580086580086597	20 mg/L	1	5	10	15	20	25	30	60	120	180	1.9913419913419901	6.6450216450216431	8.2683982683982666	10.779220779220779	11.969696969696969	14.61038961038961	16.147186147186147	16.861471861471863	16.948051948051948	17.012987012987011	30 mg/L	1	5	10	15	20	25	30	60	120	180	6.8398268398268378	9.1991341991341997	11.515151515151517	17.359307359307358	19.826839826839826	21.255411255411257	22.445887445887447	25.151515151515152	25.865800865800868	26.341991341991346	40 mg/L	1	5	10	15	20	25	30	60	120	180	2.1645021645021671	18.982683982683987	19.740259740259742	27.575757575757578	29.13419913419914	32.164502164502167	33.030303030303038	34.913419913419915	35.324675324675326	36.125541125541133	50 mg/L	1	5	10	15	20	25	30	60	120	180	8.0519480519480595	12.922077922077925	21.688311688311693	33.138528138528144	36.839826839826841	39.805194805194809	41.558441558441565	44.393939393939398	45.238095238095241	45.779220779220786	Time (min)


qt (mg/g)




0.01	2.5000000000000001E-2	0.05	7.4999999999999997E-2	0.1	0.125	0.15	0.17499999999999999	0.2	48.344017094017097	79.32692307692308	91.479700854700852	96.020299145299148	96.955128205128204	96.287393162393158	88.808760683760696	66.639957264957275	31.917735042735039	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	97.74	98.38	98.67	99.04	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	3.7690797786212769	4.08498995705488	4.3058465385208251	4.6350090087663052	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	57.74	20.66	19.239999999999998	3.31	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	25.197628458498023	38.290513833992101	52.371541501976289	60.523715415019765	74.110671936758891	81.768774703557312	92.638339920948624	97.579051383399204	98.814229249011859	98.814229249011859	ANN	1	5	10	15	20	25	30	60	120	180	27.513999999999999	37.7836	58.247700000000002	67.099400000000003	75.245900000000006	82.855800000000002	88.806100000000001	98.162700000000001	99.117999999999995	97.511300000000006	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	9.4605711599483087	43.835938418145496	56.29333646726996	66.811611235162772	71.571277470913145	78.68139616876249	84.851333881772234	93.430485368433409	96.956164061581845	98.190151604183811	98.190151604183811	ANN	1	5	10	15	20	25	30	60	120	180	240	7.2603	43.633899999999997	56.558900000000001	65.081100000000006	72.966200000000001	79.438500000000005	83.953800000000001	91.5304	96.150199999999998	99.668899999999994	99.783100000000005	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	22.716326858243701	29.08422606707002	51.949273485290945	72.311678897537448	82.54975983106921	83.118542105154305	91.309006851979703	97.224342502464737	97.565611866915802	98.134394141000868	98.134394141000868	ANN	1	5	10	15	20	25	30	60	120	180	240	13.5528	36.781799999999997	54.125599999999999	67.281000000000006	78.314099999999996	86.421599999999998	91.611599999999996	98.115600000000001	99.159300000000002	99.694199999999995	99.734200000000001	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	44.089102504852576	62.575099362233111	64.377484055827708	69.969498105185323	76.069877068120903	78.010906738145863	82.586190960347537	92.984564192624077	95.84989370551807	97.282558461965053	99.038728163416209	99.038728163416209	ANN	1	5	10	15	20	25	30	60	120	180	240	300	45.362000000000002	62.1858	67.271299999999997	70.828699999999998	75.106399999999994	79.866100000000003	84.228999999999999	92.704800000000006	95.504800000000003	97.921499999999995	99.202799999999996	99.634900000000002	Time (min)


Removal efficiency (%)




1	2	3	4	5	6	7	8	9	10	11	12	80.095795635976572	89.143161255987238	84.292146073036534	73.960463531015662	72.649572649572647	60.098896918980607	56.133997283838845	50.525262631315663	48.03384768541563	26.664562953613114	21.317299808690908	pH


Removal efficiency (%)



10 mg/L	1	5	10	15	20	25	30	60	120	180	2.1645021645021645	4.0692640692640705	5.238095238095239	5.8658008658008667	5.9090909090909101	6.4069264069264076	7.012987012987014	8.0303030303030312	8.6363636363636367	8.6363636363636367	20.mg/L	1	5	10	15	20	25	30	60	120	180	7.1428571428571423	10.021645021645021	11.558441558441558	12.683982683982684	12.943722943722943	13.333333333333332	14.307359307359306	15.714285714285714	16.233766233766232	16.233766233766232	30 mg/L	1	5	10	15	20	25	30	60	120	180	10.930735930735931	16.320346320346321	18.831168831168831	20.324675324675326	21.103896103896105	21.320346320346321	22.554112554112557	24.523809523809526	24.82683982683983	24.82683982683983	40 mg/L	1	5	10	15	20	25	30	60	120	180	15.62770562770563	23.831168831168835	27.402597402597408	29.177489177489182	30.974025974025977	31.12554112554113	32.727272727272734	34.047619047619051	34.415584415584419	34.415584415584419	50 mg/L	1	5	10	15	20	25	30	60	120	180	19.02597402597403	28.160173160173162	32.554112554112557	36.060606060606062	37.987012987012989	38.528138528138534	40.822510822510829	43.008658008658017	43.658008658008661	43.658008658008661	Time (min)


qt (mg/g)




2.5000000000000001E-2	0.05	0.1	0.15	0.2	66.065705128205124	94.461137820512818	96.564503205128204	98.667868589743591	99.368990384615387	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	93.22	94.41	96.77	97.05	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.6202954217737968	3.2888622043763718	3.4011973816621555	3.4939394333607705	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	67.83	18.89	21.14	5.24	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	40.53620163750201	60.523358484507945	69.834644405201473	75.373254133889873	78.262963557553377	79.06566061968212	83.641033873816028	90.945577139187677	92.069353026167931	92.069353026167931	ANN	1	5	10	15	20	25	30	60	120	180	34.1952	59.696399999999997	71.709699999999998	76.877099999999999	80.467500000000001	83.5398	86.134399999999999	92.1678	93.925799999999995	92.288399999999996	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	28.851803972264676	52.767657774121524	67.046656481372665	79.269009284287236	80.209190269126793	85.6152309319544	87.495592901633557	90.198613233047368	96.662357503819479	96.662357503819479	ANN	1	5	10	15	20	25	30	60	120	180	33.863599999999998	55.195300000000003	67.246899999999997	73.602599999999995	78.1357	81.639300000000006	84.2761	90.3934	94.417199999999994	93.423299999999998	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	38.312375132212964	59.819015160418381	68.280644023974617	75.625807968033854	81.325655188623813	85.086379127982141	87.143025032318718	90.49241979080972	95.252086026560121	95.252086026560121	ANN	1	5	10	15	20	25	30	60	120	180	38.827399999999997	59.179900000000004	70.364099999999993	76.245400000000004	80.308000000000007	83.314899999999994	85.502700000000004	90.584999999999994	95.216200000000001	95.825900000000004	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	23.915853801856866	50.123398754260201	64.519920084616288	72.922787636620043	76.565988952873425	80.209190269126793	82.618404042778238	92.255259137383945	94.899518157245282	95.193324715007648	95.193324715007648	ANN	1	5	10	15	20	25	30	60	120	180	240	24.676300000000001	47.172800000000002	63.048699999999997	71.153999999999996	76.103499999999997	79.442800000000005	81.75	86.988200000000006	93.341399999999993	95.851100000000002	96.369900000000001	Time (%)


Removal efficiency (%)




1	2	3	4	5	6	7	8	9	10	11	12	94.932649134060298	99.468713105076745	99.779492833517082	99.798893916540976	94.421699078812694	93.807763401109057	93.561834182491893	91.285296981499499	79.838302172814551	43.324143363528947	20.498524106264355	pH


Removal efficiency (%)



10 mg/L	1	5	10	15	20	25	30	60	120	180	240	2.2727272727272734	3.116883116883117	3.679653679653681	3.679653679653681	4.3290043290043299	5.021645021645023	5.3246753246753258	6.0173160173160181	7.9220779220779232	8.3333333333333339	8.3333333333333339	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	2.0562770562770556	4.5887445887445875	5.9307359307359278	7.6406926406926381	8.7445887445887429	9.2857142857142847	10.259740259740258	12.077922077922077	15	15.367965367965368	15.367965367965368	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	3.2034632034632082	3.7445887445887465	6.2121212121212146	12.792207792207792	14.610389610389612	15.735930735930737	16.493506493506494	19.047619047619051	22.965367965367967	24.155844155844157	24.155844155844157	40 mg/L	1	5	10	15	20	25	30	60	120	180	240	8.5714285714285765	8.8961038961038987	11.839826839826848	18.658008658008661	20.62770562770563	22.20779220779221	23.00865800865801	26.01731601731602	30.238095238095241	32.402597402597408	32.402597402597408	50 mg/L	1	5	10	15	20	25	30	60	120	180	240	12.164502164502167	17.619047619047624	19.54545454545455	20.108225108225113	25.541125541125545	27.251082251082252	28.441558441558445	30.043290043290046	34.112554112554115	41.038961038961041	42.294372294372302	Time (min)


qt (mg/g)




0.01	2.5000000000000001E-2	0.05	7.4999999999999997E-2	0.1	0.125	0.15	0.17499999999999999	0.2	26.175213675213673	48.744658119658126	67.174145299145295	74.786324786324784	74.385683760683762	73.584401709401718	61.832264957264961	61.29807692307692	51.282051282051285	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	90.31	91.83	80.040000000000006	77.959999999999994	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.2314791366405315	2.4193620923482739	1.3890695710416734	1.2636099667948282	1/T (K-1)


ln Kc




NaOH	 NaCl	De-ionized water	HCl	66.86	15.84	13.97	4.28	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	25.938735177865617	35.573122529644273	41.996047430830053	41.996047430830053	49.40711462450593	57.312252964426889	60.770750988142296	68.675889328063249	90.415019762845844	95.108695652173907	95.108695652173907	ANN	1	5	10	15	20	25	30	60	120	180	240	17.939	32.896500000000003	46.467599999999997	53.982900000000001	58.2849	61.155299999999997	63.430100000000003	75.374200000000002	91.365300000000005	94.605999999999995	94.930599999999998	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	15.652592711510689	18.943650666238579	39.733504575373253	46.877508428319153	53.78070316262643	55.546636699309673	57.473109648418678	69.674104992775725	81.31321239364263	85.08588858564778	85.08588858564778	ANN	1	5	10	15	20	25	30	60	120	180	240	13.684900000000001	26.670500000000001	40.470700000000001	49.316400000000002	55.034999999999997	59.168500000000002	62.491599999999998	75.621799999999993	85.369500000000002	87.95	88.126800000000003	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	9.2310162144806682	25.606036281907205	34.515973671536372	48.40263284636378	53.379354631562059	56.108524642799807	58.998234066463318	71.921656766736234	80.349975919088138	83.239685342751642	85.246427998073528	85.246427998073528	ANN	1	5	10	15	20	25	30	60	120	180	240	300	11.094900000000001	24.2135	39.571800000000003	49.395899999999997	55.3902	59.408900000000003	62.426200000000001	73.306700000000006	82.01	84.919399999999996	85.213999999999999	83.552400000000006	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	9.2310162144806682	25.606036281907205	34.515973671536372	48.40263284636378	53.379354631562059	56.108524642799807	58.998234066463318	71.921656766736234	80.349975919088138	83.239685342751642	85.246427998073528	85.246427998073528	ANN	1	5	10	15	20	25	30	60	120	180	240	300	9.5382999999999996	23.3459	40.863599999999998	51.787599999999998	57.970100000000002	61.770600000000002	64.4178	73.290499999999994	81.300600000000003	84.616600000000005	85.306799999999996	83.9572	Time (min)


Removal efficiency (%)




(a)

ABSORBANCE	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	505	510	520	530	540	550	560	570	580	590	600	610	620	630	640	650	6.9000000000000006E-2	6.8000000000000005E-2	0.09	0.113	0.13200000000000001	0.14499999999999999	0.154	0.16400000000000001	0.16900000000000001	0.183	0.22900000000000001	0.29399999999999998	0.35	0.439	0.52500000000000002	0.55200000000000005	0.56000000000000005	0.55500000000000005	0.52500000000000002	0.47099999999999997	0.38800000000000001	0.26600000000000001	0.16800000000000001	7.0999999999999994E-2	3.5000000000000003E-2	3.5000000000000003E-2	8.0000000000000002E-3	6.0000000000000001E-3	5.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	Wavelength (nm)


Absorbance



(b)


0.1	0.2	0.3	0.4	0.5	5.0000000000000001E-3	8.9999999999999993E-3	1.4E-2	1.7999999999999999E-2	2.1999999999999999E-2	Concentration (mg/L)


Absorbance



2	3	4	5	6	7	8	9	10	79.441760601180889	80.80288214101904	87.111563932755985	86.533538146441373	84.745762711864401	84.920226453937218	84.920226453937218	84.842214174857745	76.882007474639607	pH


Removal efficiency (%)



4 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	0	0.62790697674418583	1.3023255813953487	1.558139534883721	1.7906976744186045	1.8837209302325579	1.8837209302325579	1.9767441860465114	2.1162790697674416	2.13953488372093	2.2790697674418605	2.2790697674418605	2.4186046511627906	2.6279069767441858	2.7906976744186043	3.1162790697674416	3.2325581395348837	3.2325581395348837	3.2325581395348837	8 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	0	1.9302325581395348	3.0930232558139545	4	4.1627906976744189	4.7209302325581408	5.0697674418604652	5.3720930232558146	6.0930232558139537	6.2558139534883725	6.1395348837209305	6.1395348837209305	6.5813953488372094	5.7906976744186052	6.6744186046511631	6.9302325581395356	7.0697674418604652	7.0000000000000009	7.0000000000000009	12 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	0	3.6976744186046515	5.8372093023255829	7.1627906976744207	7.7209302325581408	8.1860465116279091	8.6046511627906987	8.6976744186046524	9.7906976744186061	9.9534883720930249	10.093023255813955	10.255813953488374	10.511627906976745	9.9302325581395365	10.88372093023256	11.139534883720932	11.232558139534886	11.232558139534886	11.232558139534886	15 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	0	1.6377371950349549	4.7052218576116402	6.453688115280352	7.8647310600656297	8.7236267655871025	9.7665715508631763	10.073320017120844	12.097859894421457	12.46595805393066	12.619332287059494	12.987430446568698	13.018105293194465	13.570252532458268	13.754301612212869	13.877000998715937	13.938350691967472	13.938350691967472	14.091724925096305	20 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	0	5.9534883720930214	8.0930232558139519	9.6279069767441854	10.581395348837209	11.325581395348836	12.11627906976744	12.744186046511627	14.697674418604651	15.813953488372093	16.279069767441861	16.837209302325579	17	17.023255813953487	17.488372093023255	17.674418604651162	17.720930232558139	17.720930232558139	17.953488372093023	Time (min)


qt (mg/g)
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Transmittance 




% REMOVAL	0.05	0.1	0.15	0.2	0.25	93.013287612516066	96.442348906986709	86.58379768538363	86.58379768538363	86.15516502357481	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	96.49	90.46	89.02	85.33	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	3.0664035257978868	2.04	1.1777388258698667	0.95948806074604065	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	5.88	15.65	7.51	5.38	Desorption agents


Removal efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	19.244476122594435	39.914468995010687	47.754811119030656	54.882394868139698	57.733428367783311	57.733428367783311	60.584461867426931	64.861012116892368	65.573770491803273	69.850320741268703	69.850320741268703	74.126870990734133	80.541696364932292	85.531004989308627	95.509622238061297	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	25.527000000000001	35.450899999999997	45.488	52.136299999999999	56.432000000000002	59.345300000000002	61.459400000000002	67.520399999999995	67.569999999999993	70.022099999999995	73.704599999999999	78.090699999999998	82.129000000000005	85.716200000000001	93.507999999999996	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	35.429039524882249	51.402826131476559	59.184927298791727	67.786197010034812	71.882039729674389	74.544337497440097	77.206635265205819	84.374360024575068	89.494163424124508	92.770837599836184	90.518124104034413	ANN	1	5	10	15	20	25	30	60	120	180	240	34.542400000000001	48.360700000000001	60.363599999999998	67.428200000000004	71.740399999999994	74.636099999999999	76.781199999999998	84.054000000000002	88.840400000000002	90.661100000000005	93.136700000000005	Time (min)


Removal efficiency (%)
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Transmittance




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	18.531717747683526	49.180327868852466	53.456878118317888	59.871703492516033	68.424803991446908	73.414112615823228	63.435495367070565	76.265146115466862	82.679971489665007	75.552387740555957	ANN	1	5	10	15	20	25	30	60	120	180	31.7392	42.802500000000002	52.653199999999998	58.585000000000001	62.156399999999998	64.433700000000002	65.999499999999998	70.451700000000002	73.517799999999994	75.6036	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	37.900874635568513	72.621256294725683	74.741584945666574	75.801749271137027	79.77736549165121	76.861913596607479	80.837529817121663	89.053803339517614	88.788762258150015	88.523721176782402	ANN	1	5	10	15	20	25	30	60	120	180	44.9133	59.112699999999997	69.735200000000006	75.426400000000001	78.697599999999994	80.780100000000004	82.241699999999994	86.572900000000004	88.890199999999993	89.262	Time (min)


Removal efficiency (%)




2	3	4	5	6	7	8	9	10	75.829383886255926	79.943899018232813	89.430894308943095	90.225563909774436	97.902097902097907	98.556700000000006	32.520325203252035	27.397260273972606	22.55639097744362	pH


Removal efficiency (%)



4 mg/L 	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	0	0.93023255813953476	1.3023255813953487	1.8139534883720929	1.9302325581395345	1.9302325581395345	2.0930232558139537	2.0930232558139537	2.13953488372093	2.4186046511627906	2.441860465116279	2.4651162790697674	2.8139534883720927	3.0232558139534884	3.0930232558139532	3.2093023255813953	3.2093023255813953	8 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	0	2.3023255813953498	3.3255813953488382	3.7441860465116292	3.9302325581395361	4.116279069767443	4.0232558139534902	4.4651162790697683	4.2558139534883734	4.395348837209303	4.6279069767441872	5.232558139534885	5.4418604651162799	5.6976744186046524	5.7906976744186061	5.8837209302325597	5.8837209302325597	12 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	0	3.5813953488372103	5.395348837209303	6.8837209302325597	7.1162790697674438	7.4186046511627923	7.7906976744186061	7.8604651162790713	7.8139534883720945	8.1395348837209323	8.4186046511627914	8.5581395348837219	8.7441860465116292	8.8604651162790713	8.8604651162790713	8.8604651162790713	8.8604651162790713	15 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	0	1.8848480525039228	5.0443572549579114	7.0995719788842919	7.9584676844057647	8.7253388500499369	9.0320873163076048	9.2161363960622058	9.7069339420744765	10.228406334712513	10.964602653730918	11.117976886859752	11.240676273362819	11.240676273362819	11.240676273362819	11.240676273362819	11.240676273362819	20 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	0	4.8139534883720927	8.0930232558139519	9.5116279069767451	10.441860465116278	11.511627906976745	11.906976744186046	12.069767441860465	12.720930232558139	12.953488372093023	13.465116279069766	13.488372093023255	13.627906976744185	13.627906976744185	13.627906976744185	13.627906976744185	13.627906976744185	Time (min)


 qt (mg/g)




% REMOVAL	0.05	0.1	0.3	0.5	0.7	1	41.031652989449	78.546307151230948	63.305978898007034	30.480656506447826	24.618991793669394	17.584994138335286	Dosage (g)


Removal efficiency (%)




26	35	45	55	95.55	83.91	76.47	74.41	Temperature (oC)


Removal efficiency (%)



ln Kc	
3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	3.0664330873860983	2.04	1.178708302666454	1.0675101061179966	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	13.12	23.97	9.84	8.49	Desorption agents


Desorption efficiency (%)



EGB	399.67469999999997	400.15690000000001	400.63900000000001	401.12110000000001	401.60320000000002	402.08530000000002	402.56740000000002	403.0496	403.5317	404.0138	404.49590000000001	404.97800000000001	405.46010000000001	405.94229999999999	406.42439999999999	406.90649999999999	407.3886	407.8707	408.3528	408.83499999999998	409.31709999999998	409.79919999999998	410.28129999999999	410.76339999999999	411.24549999999999	411.72770000000003	412.20979999999997	412.69189999999998	413.17399999999998	413.65609999999998	414.13819999999998	414.62040000000002	415.10250000000002	415.58460000000002	416.06670000000003	416.54880000000003	417.03089999999997	417.51310000000001	417.99520000000001	418.47730000000001	418.95940000000002	419.44150000000002	419.92360000000002	420.4058	420.8879	421.37	421.85210000000001	422.33420000000001	422.81630000000001	423.29849999999999	423.78059999999999	424.2627	424.7448	425.2269	425.709	426.19119999999998	426.67329999999998	427.15539999999999	427.63749999999999	428.11959999999999	428.60169999999999	429.08390000000003	429.56599999999997	430.04809999999998	430.53019999999998	431.01229999999998	431.49439999999998	431.97660000000002	432.45870000000002	432.94080000000002	433.42290000000003	433.90499999999997	434.38709999999998	434.86930000000001	435.35140000000001	435.83350000000002	436.31560000000002	436.79770000000002	437.27980000000002	437.762	438.2441	438.72620000000001	439.20830000000001	439.69040000000001	440.17250000000001	440.65469999999999	441.13679999999999	441.6189	442.101	442.5831	443.0652	443.54739999999998	444.02949999999998	444.51159999999999	444.99369999999999	445.47579999999999	445.9579	446.44009999999997	446.92219999999998	447.40429999999998	447.88639999999998	448.36849999999998	448.85059999999999	449.33280000000002	449.81490000000002	450.29700000000003	450.77910000000003	451.26119999999997	451.74329999999998	452.22550000000001	452.70760000000001	453.18970000000002	453.67180000000002	454.15390000000002	454.63600000000002	455.1182	455.6003	456.08240000000001	456.56450000000001	457.04660000000001	457.52870000000001	458.01089999999999	458.49299999999999	458.9751	459.4572	459.9393	460.42140000000001	460.90359999999998	461.38569999999999	461.86779999999999	462.34989999999999	462.83199999999999	463.3141	463.79629999999997	464.27839999999998	464.76049999999998	465.24259999999998	465.72469999999998	466.20679999999999	466.68900000000002	467.17110000000002	467.65320000000003	468.13529999999997	468.61739999999998	469.09949999999998	469.58170000000001	470.06380000000001	470.54590000000002	471.02800000000002	471.51010000000002	471.99220000000003	472.4744	472.95650000000001	473.43860000000001	473.92070000000001	474.40280000000001	474.88490000000002	475.36709999999999	475.8492	476.3313	476.8134	477.2955	477.77760000000001	478.25979999999998	478.74189999999999	479.22399999999999	479.70609999999999	480.18819999999999	480.6703	481.15249999999997	481.63459999999998	482.11669999999998	482.59879999999998	483.08089999999999	483.56299999999999	484.04520000000002	484.52730000000003	485.00940000000003	485.49149999999997	485.97359999999998	486.45569999999998	486.93790000000001	487.42	487.90210000000002	488.38420000000002	488.86630000000002	489.34840000000003	489.8306	490.31270000000001	490.79480000000001	491.27690000000001	491.75900000000001	492.24110000000002	492.72329999999999	493.2054	493.6875	494.1696	494.65170000000001	495.13389999999998	495.61599999999999	496.09809999999999	496.58019999999999	497.06229999999999	497.5444	498.02659999999997	498.50869999999998	498.99079999999998	499.47289999999998	499.95499999999998	500.43709999999999	500.91930000000002	501.40140000000002	501.88350000000003	502.36559999999997	502.84769999999997	503.32979999999998	503.81200000000001	504.29410000000001	504.77620000000002	505.25830000000002	505.74040000000002	506.22250000000003	506.7047	507.18680000000001	507.66890000000001	508.15100000000001	508.63310000000001	509.11520000000002	509.59739999999999	510.0795	510.5616	511.0437	511.5258	512.00789999999995	512.49009999999998	512.97220000000004	513.45429999999999	513.93640000000005	514.41849999999999	514.90060000000005	515.38279999999997	515.86490000000003	516.34699999999998	516.82910000000004	517.31119999999999	517.79330000000004	518.27549999999997	518.75760000000002	519.23969999999997	519.72180000000003	520.20389999999998	520.68600000000004	521.16819999999996	521.65030000000002	522.13239999999996	522.61450000000002	523.09659999999997	523.57870000000003	524.06089999999995	524.54300000000001	525.02509999999995	525.50720000000001	525.98929999999996	526.47140000000002	526.95360000000005	527.4357	527.91780000000006	528.3999	528.88199999999995	529.36410000000001	529.84630000000004	530.32839999999999	530.81050000000005	531.29259999999999	531.77470000000005	532.2568	532.73900000000003	533.22109999999998	533.70320000000004	534.18529999999998	534.66740000000004	535.14949999999999	535.63170000000002	536.11379999999997	536.59590000000003	537.07799999999997	537.56010000000003	538.04219999999998	538.52440000000001	539.00649999999996	539.48860000000002	539.97069999999997	540.45280000000002	540.93489999999997	541.4171	541.89919999999995	542.38130000000001	542.86339999999996	543.34550000000002	543.82759999999996	544.3098	544.79190000000006	545.274	545.75609999999995	546.23820000000001	546.72029999999995	547.20249999999999	547.68460000000005	548.16669999999999	548.64880000000005	549.1309	549.61300000000006	550.09519999999998	550.57730000000004	551.05939999999998	551.54150000000004	552.02359999999999	552.50570000000005	552.98789999999997	553.47	553.95209999999997	554.43420000000003	554.91629999999998	555.39840000000004	555.88059999999996	556.36270000000002	556.84479999999996	557.32690000000002	557.80899999999997	558.29110000000003	558.77329999999995	559.25540000000001	559.73749999999995	560.21960000000001	560.70169999999996	561.18380000000002	561.66600000000005	562.1481	562.63019999999995	563.1123	563.59439999999995	564.07650000000001	564.55870000000004	565.04079999999999	565.52290000000005	566.005	566.48710000000005	566.9692	567.45140000000004	567.93349999999998	568.41560000000004	568.89769999999999	569.37980000000005	569.86189999999999	570.34410000000003	570.82619999999997	571.30830000000003	571.79039999999998	572.27250000000004	572.75459999999998	573.23680000000002	573.71889999999996	574.20100000000002	574.68309999999997	575.16520000000003	575.64729999999997	576.12950000000001	576.61159999999995	577.09370000000001	577.57579999999996	578.05790000000002	578.54	579.0222	579.50429999999994	579.9864	580.46849999999995	580.95060000000001	581.43269999999995	581.91489999999999	582.39700000000005	582.87909999999999	583.36120000000005	583.8433	584.32539999999995	584.80759999999998	585.28970000000004	585.77179999999998	586.25390000000004	586.73599999999999	587.21810000000005	587.70029999999997	588.18240000000003	588.66449999999998	589.14660000000003	589.62869999999998	590.11080000000004	590.59299999999996	591.07510000000002	591.55719999999997	592.03930000000003	592.52139999999997	593.00350000000003	593.48569999999995	593.96780000000001	594.44989999999996	594.93200000000002	595.41409999999996	595.89620000000002	596.37840000000006	596.8605	597.34259999999995	597.82470000000001	598.30679999999995	598.78890000000001	599.27110000000005	599.75319999999999	600.23530000000005	600.7174	601.19949999999994	601.6816	602.16380000000004	602.64589999999998	603.12800000000004	603.61009999999999	604.09220000000005	604.57429999999999	605.05650000000003	605.53859999999997	606.02070000000003	606.50279999999998	606.98490000000004	607.46699999999998	607.94920000000002	608.43129999999996	608.91340000000002	609.39549999999997	609.87760000000003	610.35969999999998	610.84190000000001	611.32399999999996	611.80610000000001	612.28819999999996	612.77030000000002	613.25239999999997	613.7346	614.21669999999995	614.69880000000001	615.18089999999995	615.66300000000001	616.14509999999996	616.62729999999999	617.10940000000005	617.5915	618.07360000000006	618.5557	619.03779999999995	619.52	620.00210000000004	620.48419999999999	620.96630000000005	621.44839999999999	621.93050000000005	622.41269999999997	622.89480000000003	623.37689999999998	623.85900000000004	624.34109999999998	624.82320000000004	625.30539999999996	625.78750000000002	626.26959999999997	626.75170000000003	627.23379999999997	627.71590000000003	628.19809999999995	628.68020000000001	629.16229999999996	629.64440000000002	630.12649999999996	630.60860000000002	631.09079999999994	631.5729	632.05499999999995	632.53710000000001	633.01919999999996	633.50130000000001	633.98350000000005	634.46559999999999	634.94770000000005	635.4298	635.91189999999995	636.39400000000001	636.87620000000004	637.35829999999999	637.84040000000005	638.32249999999999	638.80460000000005	639.2867	639.76890000000003	640.25099999999998	640.73310000000004	641.21519999999998	641.69730000000004	642.17939999999999	642.66160000000002	643.14369999999997	643.62580000000003	644.10789999999997	644.59	645.07209999999998	645.55430000000001	646.03639999999996	646.51850000000002	647.00059999999996	647.48270000000002	647.96479999999997	648.447	648.92909999999995	649.41120000000001	649.89329999999995	650.37540000000001	650.85749999999996	651.33969999999999	651.82180000000005	652.3039	652.78599999999994	653.2681	653.75019999999995	654.23239999999998	654.71450000000004	655.19659999999999	655.67870000000005	656.16079999999999	656.64290000000005	657.12509999999997	657.60720000000003	658.08929999999998	658.57140000000004	659.05349999999999	659.53560000000004	660.01779999999997	660.49990000000003	660.98199999999997	661.46410000000003	661.94619999999998	662.42830000000004	662.91049999999996	663.39260000000002	663.87469999999996	664.35680000000002	664.83889999999997	665.32100000000003	665.80319999999995	666.28530000000001	666.76739999999995	667.24950000000001	667.73159999999996	668.21370000000002	668.69590000000005	669.178	669.66010000000006	670.1422	670.62429999999995	671.10640000000001	671.58860000000004	672.07069999999999	672.55280000000005	673.03489999999999	673.51700000000005	673.9991	674.48130000000003	674.96339999999998	675.44550000000004	675.92759999999998	676.40970000000004	676.89179999999999	677.37400000000002	677.85609999999997	678.33820000000003	678.82029999999997	679.30240000000003	679.78449999999998	680.26670000000001	680.74879999999996	681.23090000000002	681.71299999999997	682.19510000000002	682.67719999999997	683.15940000000001	683.64149999999995	684.12360000000001	684.60569999999996	685.08780000000002	685.56989999999996	686.0521	686.53420000000006	687.0163	687.49839999999995	687.98050000000001	688.46259999999995	688.94479999999999	689.42690000000005	689.90899999999999	690.39110000000005	690.8732	691.35530000000006	691.83749999999998	692.31960000000004	692.80169999999998	693.28380000000004	693.76589999999999	694.24800000000005	694.73019999999997	695.21230000000003	695.69439999999997	696.17650000000003	696.65859999999998	697.14070000000004	697.62289999999996	698.10500000000002	698.58709999999996	699.06920000000002	699.55129999999997	700.03340000000003	700.51559999999995	700.99770000000001	701.47979999999995	701.96190000000001	702.44399999999996	702.92610000000002	703.40830000000005	703.8904	704.37249999999995	704.8546	705.33669999999995	705.81880000000001	706.30100000000004	706.78309999999999	707.26520000000005	707.7473	708.22940000000006	708.7115	709.19370000000004	709.67579999999998	710.15790000000004	710.64	711.12210000000005	711.60419999999999	712.08640000000003	712.56849999999997	713.05060000000003	713.53269999999998	714.01480000000004	714.49689999999998	714.97910000000002	715.46119999999996	715.94330000000002	716.42539999999997	716.90750000000003	717.38959999999997	717.87180000000001	718.35389999999995	718.83600000000001	719.31809999999996	719.80020000000002	720.28229999999996	720.7645	721.24659999999994	721.7287	722.21079999999995	722.69290000000001	723.17499999999995	723.65719999999999	724.13930000000005	724.62139999999999	725.10350000000005	725.5856	726.06769999999995	726.54989999999998	727.03200000000004	727.51409999999998	727.99620000000004	728.47829999999999	728.96040000000005	729.44259999999997	729.92470000000003	730.40679999999998	730.88890000000004	731.37099999999998	731.85310000000004	732.33529999999996	732.81740000000002	733.29949999999997	733.78160000000003	734.26369999999997	734.74580000000003	735.22799999999995	735.71010000000001	736.19219999999996	736.67430000000002	737.15639999999996	737.63850000000002	738.12070000000006	738.6028	739.08489999999995	739.56700000000001	740.04909999999995	740.53129999999999	741.01340000000005	741.49549999999999	741.97760000000005	742.4597	742.94179999999994	743.42399999999998	743.90610000000004	744.38819999999998	744.87030000000004	745.35239999999999	745.83450000000005	746.31669999999997	746.79880000000003	747.28089999999997	747.76300000000003	748.24509999999998	748.72720000000004	749.20939999999996	749.69150000000002	750.17359999999996	750.65570000000002	751.13779999999997	751.61990000000003	752.10209999999995	752.58420000000001	753.06629999999996	753.54840000000002	754.03049999999996	754.51260000000002	754.99480000000005	755.4769	755.95899999999995	756.44110000000001	756.92319999999995	757.40530000000001	757.88750000000005	758.36959999999999	758.85170000000005	759.3338	759.81590000000006	760.298	760.78020000000004	761.26229999999998	761.74440000000004	762.22649999999999	762.70860000000005	763.19069999999999	763.67290000000003	764.15499999999997	764.63710000000003	765.11919999999998	765.60130000000004	766.08339999999998	766.56560000000002	767.04769999999996	767.52980000000002	768.01189999999997	768.49400000000003	768.97609999999997	769.45830000000001	769.94039999999995	770.42250000000001	770.90459999999996	771.38670000000002	771.86879999999996	772.351	772.83309999999994	773.3152	773.79729999999995	774.27940000000001	774.76149999999996	775.24369999999999	775.72580000000005	776.2079	776.69	777.1721	777.65419999999995	778.13639999999998	778.61850000000004	779.10059999999999	779.58270000000005	780.06479999999999	780.54690000000005	781.02909999999997	781.51120000000003	781.99329999999998	782.47540000000004	782.95749999999998	783.43960000000004	783.92179999999996	784.40390000000002	784.88599999999997	785.36810000000003	785.85019999999997	786.33230000000003	786.81449999999995	787.29660000000001	787.77869999999996	788.26080000000002	788.74289999999996	789.22500000000002	789.70719999999994	790.1893	790.67139999999995	791.15350000000001	791.63559999999995	792.11770000000001	792.59990000000005	793.08199999999999	793.56410000000005	794.0462	794.52829999999994	795.0104	795.49260000000004	795.97469999999998	796.45680000000004	796.93889999999999	797.42100000000005	797.90309999999999	798.38530000000003	798.86739999999998	799.34950000000003	799.83159999999998	800.31370000000004	800.79579999999999	801.27800000000002	801.76009999999997	802.24220000000003	802.72429999999997	803.20640000000003	803.68849999999998	804.17070000000001	804.65279999999996	805.13490000000002	805.61699999999996	806.09910000000002	806.58119999999997	807.0634	807.54549999999995	808.02760000000001	808.50969999999995	808.99180000000001	809.47389999999996	809.95609999999999	810.43820000000005	810.9203	811.40239999999994	811.8845	812.36659999999995	812.84879999999998	813.33090000000004	813.81299999999999	814.29510000000005	814.77719999999999	815.25930000000005	815.74149999999997	816.22360000000003	816.70569999999998	817.18780000000004	817.66989999999998	818.15200000000004	818.63419999999996	819.11630000000002	819.59839999999997	820.08050000000003	820.56259999999997	821.04470000000003	821.52689999999996	822.00900000000001	822.49109999999996	822.97320000000002	823.45529999999997	823.93740000000003	824.41959999999995	824.90170000000001	825.38379999999995	825.86590000000001	826.34799999999996	826.83010000000002	827.31230000000005	827.7944	828.27650000000006	828.7586	829.24069999999995	829.72280000000001	830.20500000000004	830.68709999999999	831.16920000000005	831.65129999999999	832.13340000000005	832.6155	833.09770000000003	833.57979999999998	834.06190000000004	834.54399999999998	835.02610000000004	835.50819999999999	835.99040000000002	836.47249999999997	836.95460000000003	837.43669999999997	837.91880000000003	838.40089999999998	838.88310000000001	839.36519999999996	839.84730000000002	840.32939999999996	840.81150000000002	841.29359999999997	841.7758	842.25789999999995	842.74	843.22209999999995	843.70420000000001	844.18629999999996	844.66849999999999	845.15060000000005	845.6327	846.11479999999995	846.59690000000001	847.07899999999995	847.56119999999999	848.04330000000004	848.52539999999999	849.00750000000005	849.4896	849.97170000000006	850.45389999999998	850.93600000000004	851.41809999999998	851.90020000000004	852.38229999999999	852.86440000000005	853.34659999999997	853.82870000000003	854.31079999999997	854.79290000000003	855.27499999999998	855.75710000000004	856.23929999999996	856.72140000000002	857.20349999999996	857.68560000000002	858.16769999999997	858.64980000000003	859.13199999999995	859.61410000000001	860.09619999999995	860.57830000000001	861.06039999999996	861.54250000000002	862.02470000000005	862.5068	862.98889999999994	863.471	863.95309999999995	864.43520000000001	864.91740000000004	865.39949999999999	865.88160000000005	866.36369999999999	866.84580000000005	867.3279	867.81010000000003	868.29219999999998	868.77430000000004	869.25639999999999	869.73850000000004	870.22059999999999	870.70280000000002	871.18489999999997	871.66700000000003	872.14909999999998	872.63120000000004	873.11329999999998	873.59550000000002	874.07759999999996	874.55970000000002	875.04179999999997	875.52390000000003	876.00599999999997	876.48820000000001	876.97029999999995	877.45240000000001	877.93449999999996	878.41660000000002	878.89869999999996	879.3809	879.86300000000006	880.3451	880.82719999999995	881.30930000000001	881.79139999999995	882.27359999999999	882.75570000000005	883.23779999999999	883.71990000000005	884.202	884.68409999999994	885.16629999999998	885.64840000000004	886.13049999999998	886.61260000000004	887.09469999999999	887.57680000000005	888.05899999999997	888.54110000000003	889.02319999999997	889.50530000000003	889.98739999999998	890.46950000000004	890.95169999999996	891.43380000000002	891.91589999999997	892.39800000000002	892.88009999999997	893.36220000000003	893.84429999999998	894.32640000000004	894.80849999999998	895.29060000000004	895.77279999999996	896.25490000000002	896.73699999999997	897.21910000000003	897.70119999999997	898.18330000000003	898.66549999999995	899.14760000000001	899.62969999999996	900.11180000000002	900.59389999999996	901.07600000000002	901.55820000000006	902.0403	902.52239999999995	903.00450000000001	903.48659999999995	903.96879999999999	904.45090000000005	904.93299999999999	905.41510000000005	905.8972	906.37929999999994	906.86149999999998	907.34360000000004	907.82569999999998	908.30780000000004	908.78989999999999	909.27200000000005	909.75419999999997	910.23630000000003	910.71839999999997	911.20050000000003	911.68259999999998	912.16470000000004	912.64689999999996	913.12900000000002	913.61109999999996	914.09320000000002	914.57529999999997	915.05740000000003	915.53959999999995	916.02170000000001	916.50379999999996	916.98590000000002	917.46799999999996	917.95010000000002	918.43230000000005	918.9144	919.39649999999995	919.87860000000001	920.36069999999995	920.84280000000001	921.32500000000005	921.80709999999999	922.28920000000005	922.7713	923.25340000000006	923.7355	924.21770000000004	924.69979999999998	925.18190000000004	925.66399999999999	926.14610000000005	926.62819999999999	927.11040000000003	927.59249999999997	928.07460000000003	928.55669999999998	929.03880000000004	929.52089999999998	930.00310000000002	930.48519999999996	930.96730000000002	931.44939999999997	931.93150000000003	932.41359999999997	932.89580000000001	933.37789999999995	933.86	934.34209999999996	934.82420000000002	935.30629999999996	935.7885	936.27059999999994	936.7527	937.23479999999995	937.71690000000001	938.19899999999996	938.68119999999999	939.16330000000005	939.6454	940.12750000000005	940.6096	941.09169999999995	941.57389999999998	942.05600000000004	942.53809999999999	943.02020000000005	943.50229999999999	943.98440000000005	944.46659999999997	944.94870000000003	945.43079999999998	945.91290000000004	946.39499999999998	946.87710000000004	947.35929999999996	947.84140000000002	948.32349999999997	948.80560000000003	949.28769999999997	949.76980000000003	950.25199999999995	950.73410000000001	951.21619999999996	951.69830000000002	952.18039999999996	952.66250000000002	953.14469999999994	953.6268	954.10889999999995	954.59100000000001	955.07309999999995	955.55520000000001	956.03740000000005	956.51949999999999	957.00160000000005	957.4837	957.96579999999994	958.4479	958.93010000000004	959.41219999999998	959.89430000000004	960.37639999999999	960.85850000000005	961.34059999999999	961.82280000000003	962.30489999999998	962.78700000000003	963.26909999999998	963.75120000000004	964.23329999999999	964.71550000000002	965.19759999999997	965.67970000000003	966.16179999999997	966.64390000000003	967.12599999999998	967.60820000000001	968.09029999999996	968.57240000000002	969.05449999999996	969.53660000000002	970.01869999999997	970.5009	970.98299999999995	971.46510000000001	971.94719999999995	972.42930000000001	972.91139999999996	973.39359999999999	973.87570000000005	974.3578	974.83989999999994	975.322	975.80409999999995	976.28629999999998	976.76840000000004	977.25049999999999	977.73260000000005	978.21469999999999	978.69680000000005	979.17899999999997	979.66110000000003	980.14319999999998	980.62530000000004	981.10739999999998	981.58950000000004	982.07169999999996	982.55380000000002	983.03589999999997	983.51800000000003	984.00009999999997	984.48220000000003	984.96439999999996	985.44650000000001	985.92859999999996	986.41070000000002	986.89279999999997	987.37490000000003	987.85709999999995	988.33920000000001	988.82129999999995	989.30340000000001	989.78549999999996	990.26760000000002	990.74980000000005	991.2319	991.71400000000006	992.1961	992.67819999999995	993.16030000000001	993.64250000000004	994.12459999999999	994.60670000000005	995.08879999999999	995.57090000000005	996.053	996.53520000000003	997.01729999999998	997.49940000000004	997.98149999999998	998.46360000000004	998.94569999999999	999.42790000000002	999.91	1000.3920000000001	1000.874	1001.356	1001.838	1002.321	1002.803	1003.285	1003.7670000000001	1004.249	1004.731	1005.213	1005.6950000000001	1006.177	1006.66	1007.1420000000001	1007.624	1008.106	1008.588	1009.07	1009.552	1010.034	1010.5170000000001	1010.999	1011.481	1011.963	1012.4450000000001	1012.927	1013.409	1013.891	1014.373	1014.856	1015.338	1015.82	1016.302	1016.784	1017.266	1017.748	1018.23	1018.713	1019.1950000000001	1019.677	1020.159	1020.641	1021.123	1021.605	1022.087	1022.569	1023.052	1023.534	1024.0160000000001	1024.498	1024.98	1025.462	1025.944	1026.4259999999999	1026.9090000000001	1027.3910000000001	1027.873	1028.355	1028.837	1029.319	1029.8009999999999	1030.2829999999999	1030.7660000000001	1031.248	1031.73	1032.212	1032.694	1033.1759999999999	1033.6579999999999	1034.1400000000001	1034.6220000000001	1035.104	1035.587	1036.069	1036.5509999999999	1037.0329999999999	1037.5150000000001	1037.9970000000001	1038.479	1038.961	1039.444	1039.9259999999999	1040.4079999999999	1040.8900000000001	1041.3720000000001	1041.854	1042.336	1042.818	1043.3009999999999	1043.7829999999999	1044.2650000000001	1044.7470000000001	1045.229	1045.711	1046.193	1046.675	1047.1569999999999	1047.6400000000001	1048.1220000000001	1048.604	1049.086	1049.568	1050.05	1050.5319999999999	1051.0139999999999	1051.4960000000001	1051.979	1052.461	1052.943	1053.425	1053.9069999999999	1054.3889999999999	1054.8710000000001	1055.3530000000001	1055.836	1056.318	1056.8	1057.2819999999999	1057.7639999999999	1058.2460000000001	1058.7280000000001	1059.21	1059.693	1060.175	1060.6569999999999	1061.1389999999999	1061.6210000000001	1062.1030000000001	1062.585	1063.067	1063.549	1064.0309999999999	1064.5139999999999	1064.9960000000001	1065.4780000000001	1065.96	1066.442	1066.924	1067.4059999999999	1067.8879999999999	1068.3710000000001	1068.8530000000001	1069.335	1069.817	1070.299	1070.7809999999999	1071.2629999999999	1071.7449999999999	1072.2280000000001	1072.71	1073.192	1073.674	1074.1559999999999	1074.6379999999999	1075.1199999999999	1075.6020000000001	1076.0840000000001	1076.567	1077.049	1077.5309999999999	1078.0129999999999	1078.4949999999999	1078.9770000000001	1079.4590000000001	1079.941	1080.423	1080.9059999999999	1081.3879999999999	1081.8699999999999	1082.3520000000001	1082.8340000000001	1083.316	1083.798	1084.28	1084.7629999999999	1085.2449999999999	1085.7270000000001	1086.2090000000001	1086.691	1087.173	1087.655	1088.1369999999999	1088.6199999999999	1089.1020000000001	1089.5840000000001	1090.066	1090.548	1091.03	1091.5119999999999	1091.9939999999999	1092.4760000000001	1092.9580000000001	1093.441	1093.923	1094.405	1094.8869999999999	1095.3689999999999	1095.8510000000001	1096.3330000000001	1096.8150000000001	1097.298	1097.78	1098.2619999999999	1098.7439999999999	1099.2260000000001	1099.7080000000001	1100.19	1100.672	1101.155	1101.6369999999999	1102.1189999999999	1102.6010000000001	1103.0830000000001	1103.5650000000001	1104.047	1104.529	1105.011	1105.4939999999999	1105.9760000000001	1106.4580000000001	1106.94	1107.422	1107.904	1108.386	1108.8679999999999	1109.3499999999999	1109.8330000000001	1110.3150000000001	1110.797	1111.279	1111.761	1112.2429999999999	1112.7249999999999	1113.2070000000001	1113.69	1114.172	1114.654	1115.136	1115.6179999999999	1116.0999999999999	1116.5820000000001	1117.0640000000001	1117.547	1118.029	1118.511	1118.9929999999999	1119.4749999999999	1119.9570000000001	1120.4390000000001	1120.921	1121.403	1121.885	1122.3679999999999	1122.8499999999999	1123.3320000000001	1123.8140000000001	1124.296	1124.778	1125.26	1125.742	1126.2249999999999	1126.7070000000001	1127.1890000000001	1127.671	1128.153	1128.635	1129.117	1129.5989999999999	1130.0820000000001	1130.5640000000001	1131.046	1131.528	1132.01	1132.492	1132.9739999999999	1133.4559999999999	1133.9380000000001	1134.421	1134.903	1135.385	1135.867	1136.3489999999999	1136.8309999999999	1137.3130000000001	1137.7950000000001	1138.277	1138.76	1139.242	1139.7239999999999	1140.2059999999999	1140.6880000000001	1141.17	1141.652	1142.134	1142.617	1143.0989999999999	1143.5809999999999	1144.0630000000001	1144.5450000000001	1145.027	1145.509	1145.991	1146.4739999999999	1146.9559999999999	1147.4380000000001	1147.92	1148.402	1148.884	1149.366	1149.848	1150.33	1150.8130000000001	1151.2950000000001	1151.777	1152.259	1152.741	1153.223	1153.7049999999999	1154.1869999999999	1154.6690000000001	1155.152	1155.634	1156.116	1156.598	1157.08	1157.5619999999999	1158.0440000000001	1158.5260000000001	1159.009	1159.491	1159.973	1160.4549999999999	1160.9369999999999	1161.4190000000001	1161.9010000000001	1162.383	1162.865	1163.348	1163.83	1164.3119999999999	1164.7940000000001	1165.2760000000001	1165.758	1166.24	1166.722	1167.204	1167.6869999999999	1168.1690000000001	1168.6510000000001	1169.133	1169.615	1170.097	1170.579	1171.0609999999999	1171.5440000000001	1172.0260000000001	1172.508	1172.99	1173.472	1173.954	1174.4359999999999	1174.9179999999999	1175.4010000000001	1175.883	1176.365	1176.847	1177.329	1177.8109999999999	1178.2929999999999	1178.7750000000001	1179.2570000000001	1179.74	1180.222	1180.704	1181.1859999999999	1181.6679999999999	1182.1500000000001	1182.6320000000001	1183.114	1183.596	1184.079	1184.5609999999999	1185.0429999999999	1185.5250000000001	1186.0070000000001	1186.489	1186.971	1187.453	1187.9359999999999	1188.4179999999999	1188.9000000000001	1189.3820000000001	1189.864	1190.346	1190.828	1191.31	1191.7919999999999	1192.2750000000001	1192.7570000000001	1193.239	1193.721	1194.203	1194.6849999999999	1195.1669999999999	1195.6489999999999	1196.1310000000001	1196.614	1197.096	1197.578	1198.06	1198.5419999999999	1199.0239999999999	1199.5060000000001	1199.9880000000001	1200.471	1200.953	1201.4349999999999	1201.9169999999999	1202.3989999999999	1202.8810000000001	1203.3630000000001	1203.845	1204.328	1204.81	1205.2919999999999	1205.7739999999999	1206.2560000000001	1206.7380000000001	1207.22	1207.702	1208.184	1208.6669999999999	1209.1489999999999	1209.6310000000001	1210.1130000000001	1210.595	1211.077	1211.559	1212.0409999999999	1212.5229999999999	1213.0060000000001	1213.4880000000001	1213.97	1214.452	1214.934	1215.4159999999999	1215.8979999999999	1216.3800000000001	1216.8630000000001	1217.345	1217.827	1218.309	1218.7909999999999	1219.2729999999999	1219.7550000000001	1220.2370000000001	1220.7190000000001	1221.202	1221.684	1222.1659999999999	1222.6479999999999	1223.1300000000001	1223.6120000000001	1224.0940000000001	1224.576	1225.058	1225.5409999999999	1226.0229999999999	1226.5050000000001	1226.9870000000001	1227.4690000000001	1227.951	1228.433	1228.915	1229.3979999999999	1229.8800000000001	1230.3620000000001	1230.8440000000001	1231.326	1231.808	1232.29	1232.7719999999999	1233.2550000000001	1233.7370000000001	1234.2190000000001	1234.701	1235.183	1235.665	1236.1469999999999	1236.6289999999999	1237.1110000000001	1237.5940000000001	1238.076	1238.558	1239.04	1239.5219999999999	1240.0039999999999	1240.4860000000001	1240.9680000000001	1241.45	1241.933	1242.415	1242.8969999999999	1243.3789999999999	1243.8610000000001	1244.3430000000001	1244.825	1245.307	1245.79	1246.2719999999999	1246.7539999999999	1247.2360000000001	1247.7180000000001	1248.2	1248.682	1249.164	1249.646	1250.1289999999999	1250.6110000000001	1251.0930000000001	1251.575	1252.057	1252.539	1253.021	1253.5029999999999	1253.9849999999999	1254.4680000000001	1254.95	1255.432	1255.914	1256.396	1256.8779999999999	1257.3599999999999	1257.8420000000001	1258.325	1258.807	1259.289	1259.771	1260.2529999999999	1260.7349999999999	1261.2170000000001	1261.6990000000001	1262.182	1262.664	1263.146	1263.6279999999999	1264.1099999999999	1264.5920000000001	1265.0740000000001	1265.556	1266.038	1266.521	1267.0029999999999	1267.4849999999999	1267.9670000000001	1268.4490000000001	1268.931	1269.413	1269.895	1270.377	1270.8599999999999	1271.3420000000001	1271.8240000000001	1272.306	1272.788	1273.27	1273.752	1274.2339999999999	1274.7170000000001	1275.1990000000001	1275.681	1276.163	1276.645	1277.127	1277.6089999999999	1278.0909999999999	1278.5730000000001	1279.056	1279.538	1280.02	1280.502	1280.9839999999999	1281.4659999999999	1281.9480000000001	1282.43	1282.912	1283.395	1283.877	1284.3589999999999	1284.8409999999999	1285.3230000000001	1285.8050000000001	1286.287	1286.769	1287.252	1287.7339999999999	1288.2159999999999	1288.6980000000001	1289.18	1289.662	1290.144	1290.626	1291.1089999999999	1291.5909999999999	1292.0730000000001	1292.5550000000001	1293.037	1293.519	1294.001	1294.4829999999999	1294.9649999999999	1295.4480000000001	1295.93	1296.412	1296.894	1297.376	1297.8579999999999	1298.3399999999999	1298.8219999999999	1299.3040000000001	1299.787	1300.269	1300.751	1301.2329999999999	1301.7149999999999	1302.1969999999999	1302.6790000000001	1303.1610000000001	1303.644	1304.126	1304.6079999999999	1305.0899999999999	1305.5719999999999	1306.0540000000001	1306.5360000000001	1307.018	1307.5	1307.9829999999999	1308.4649999999999	1308.9469999999999	1309.4290000000001	1309.9110000000001	1310.393	1310.875	1311.357	1311.8389999999999	1312.3219999999999	1312.8040000000001	1313.2860000000001	1313.768	1314.25	1314.732	1315.2139999999999	1315.6959999999999	1316.1790000000001	1316.6610000000001	1317.143	1317.625	1318.107	1318.5889999999999	1319.0709999999999	1319.5530000000001	1320.0360000000001	1320.518	1321	1321.482	1321.9639999999999	1322.4459999999999	1322.9280000000001	1323.41	1323.8920000000001	1324.375	1324.857	1325.3389999999999	1325.8209999999999	1326.3030000000001	1326.7850000000001	1327.2670000000001	1327.749	1328.231	1328.7139999999999	1329.1959999999999	1329.6780000000001	1330.16	1330.6420000000001	1331.124	1331.606	1332.088	1332.5709999999999	1333.0530000000001	1333.5350000000001	1334.0170000000001	1334.499	1334.981	1335.463	1335.9449999999999	1336.4269999999999	1336.91	1337.3920000000001	1337.874	1338.356	1338.838	1339.32	1339.8019999999999	1340.2840000000001	1340.7660000000001	1341.249	1341.731	1342.213	1342.6949999999999	1343.1769999999999	1343.6590000000001	1344.1410000000001	1344.623	1345.106	1345.588	1346.07	1346.5519999999999	1347.0340000000001	1347.5160000000001	1347.998	1348.48	1348.963	1349.4449999999999	1349.9269999999999	1350.4090000000001	1350.8910000000001	1351.373	1351.855	1352.337	1352.819	1353.3019999999999	1353.7840000000001	1354.2660000000001	1354.748	1355.23	1355.712	1356.194	1356.6759999999999	1357.1579999999999	1357.6410000000001	1358.123	1358.605	1359.087	1359.569	1360.0509999999999	1360.5329999999999	1361.0150000000001	1361.498	1361.98	1362.462	1362.944	1363.4259999999999	1363.9079999999999	1364.39	1364.8720000000001	1365.354	1365.837	1366.319	1366.8009999999999	1367.2829999999999	1367.7650000000001	1368.2470000000001	1368.729	1369.211	1369.693	1370.1759999999999	1370.6579999999999	1371.14	1371.6220000000001	1372.104	1372.586	1373.068	1373.55	1374.0329999999999	1374.5150000000001	1374.9970000000001	1375.479	1375.961	1376.443	1376.925	1377.4069999999999	1377.89	1378.3720000000001	1378.854	1379.336	1379.818	1380.3	1380.7819999999999	1381.2639999999999	1381.7460000000001	1382.229	1382.711	1383.193	1383.675	1384.1569999999999	1384.6389999999999	1385.1210000000001	1385.6030000000001	1386.085	1386.568	1387.05	1387.5319999999999	1388.0139999999999	1388.4960000000001	1388.9780000000001	1389.46	1389.942	1390.424	1390.9069999999999	1391.3889999999999	1391.8710000000001	1392.3530000000001	1392.835	1393.317	1393.799	1394.2809999999999	1394.7639999999999	1395.2460000000001	1395.7280000000001	1396.21	1396.692	1397.174	1397.6559999999999	1398.1379999999999	1398.62	1399.1030000000001	1399.585	1400.067	1400.549	1401.0309999999999	1401.5129999999999	1401.9949999999999	1402.4770000000001	1402.9590000000001	1403.442	1403.924	1404.4059999999999	1404.8879999999999	1405.37	1405.8520000000001	1406.3340000000001	1406.816	1407.299	1407.7809999999999	1408.2629999999999	1408.7449999999999	1409.2270000000001	1409.7090000000001	1410.191	1410.673	1411.1559999999999	1411.6379999999999	1412.12	1412.6020000000001	1413.0840000000001	1413.566	1414.048	1414.53	1415.0119999999999	1415.4949999999999	1415.9770000000001	1416.4590000000001	1416.941	1417.423	1417.905	1418.3869999999999	1418.8689999999999	1419.3510000000001	1419.8340000000001	1420.316	1420.798	1421.28	1421.7619999999999	1422.2439999999999	1422.7260000000001	1423.2080000000001	1423.691	1424.173	1424.655	1425.1369999999999	1425.6189999999999	1426.1010000000001	1426.5830000000001	1427.0650000000001	1427.547	1428.03	1428.5119999999999	1428.9939999999999	1429.4760000000001	1429.9580000000001	1430.44	1430.922	1431.404	1431.886	1432.3689999999999	1432.8510000000001	1433.3330000000001	1433.8150000000001	1434.297	1434.779	1435.261	1435.7429999999999	1436.2260000000001	1436.7080000000001	1437.19	1437.672	1438.154	1438.636	1439.1179999999999	1439.6	1440.0830000000001	1440.5650000000001	1441.047	1441.529	1442.011	1442.4929999999999	1442.9749999999999	1443.4570000000001	1443.9390000000001	1444.422	1444.904	1445.386	1445.8679999999999	1446.35	1446.8320000000001	1447.3140000000001	1447.796	1448.278	1448.761	1449.2429999999999	1449.7249999999999	1450.2070000000001	1450.6890000000001	1451.171	1451.653	1452.135	1452.6179999999999	1453.1	1453.5820000000001	1454.0640000000001	1454.546	1455.028	1455.51	1455.992	1456.4739999999999	1456.9570000000001	1457.4390000000001	1457.921	1458.403	1458.885	1459.367	1459.8489999999999	1460.3309999999999	1460.8130000000001	1461.296	1461.778	1462.26	1462.742	1463.2239999999999	1463.7059999999999	1464.1880000000001	1464.67	1465.153	1465.635	1466.117	1466.5989999999999	1467.0809999999999	1467.5630000000001	1468.0450000000001	1468.527	1469.01	1469.492	1469.9739999999999	1470.4559999999999	1470.9380000000001	1471.42	1471.902	1472.384	1472.866	1473.3489999999999	1473.8309999999999	1474.3130000000001	1474.7950000000001	1475.277	1475.759	1476.241	1476.723	1477.2049999999999	1477.6880000000001	1478.17	1478.652	1479.134	1479.616	1480.098	1480.58	1481.0619999999999	1481.5450000000001	1482.027	1482.509	1482.991	1483.473	1483.9549999999999	1484.4369999999999	1484.9190000000001	1485.4010000000001	1485.884	1486.366	1486.848	1487.33	1487.8119999999999	1488.2940000000001	1488.7760000000001	1489.258	1489.74	1490.223	1490.7049999999999	1491.1869999999999	1491.6690000000001	1492.1510000000001	1492.633	1493.115	1493.597	1494.08	1494.5619999999999	1495.0440000000001	1495.5260000000001	1496.008	1496.49	1496.972	1497.454	1497.9369999999999	1498.4190000000001	1498.9010000000001	1499.383	1499.865	1500.347	1500.829	1501.3109999999999	1501.7929999999999	1502.2760000000001	1502.758	1503.24	1503.722	1504.204	1504.6859999999999	1505.1679999999999	1505.65	1506.1320000000001	1506.615	1507.097	1507.579	1508.0609999999999	1508.5429999999999	1509.0250000000001	1509.5070000000001	1509.989	1510.472	1510.954	1511.4359999999999	1511.9179999999999	1512.4	1512.8820000000001	1513.364	1513.846	1514.328	1514.8109999999999	1515.2929999999999	1515.7750000000001	1516.2570000000001	1516.739	1517.221	1517.703	1518.1849999999999	1518.6669999999999	1519.15	1519.6320000000001	1520.114	1520.596	1521.078	1521.56	1522.0419999999999	1522.5239999999999	1523.0070000000001	1523.489	1523.971	1524.453	1524.9349999999999	1525.4169999999999	1525.8989999999999	1526.3810000000001	1526.864	1527.346	1527.828	1528.31	1528.7919999999999	1529.2739999999999	1529.7560000000001	1530.2380000000001	1530.72	1531.203	1531.6849999999999	1532.1669999999999	1532.6489999999999	1533.1310000000001	1533.6130000000001	1534.095	1534.577	1535.059	1535.5419999999999	1536.0239999999999	1536.5060000000001	1536.9880000000001	1537.47	1537.952	1538.434	1538.9159999999999	1539.3989999999999	1539.8810000000001	1540.3630000000001	1540.845	1541.327	1541.809	1542.2909999999999	1542.7729999999999	1543.2550000000001	1543.7380000000001	1544.22	1544.702	1545.184	1545.6659999999999	1546.1479999999999	1546.63	1547.1120000000001	1547.5940000000001	1548.077	1548.559	1549.0409999999999	1549.5229999999999	1550.0050000000001	1550.4870000000001	1550.9690000000001	1551.451	1551.934	1552.4159999999999	1552.8979999999999	1553.38	1553.8620000000001	1554.3440000000001	1554.826	1555.308	1555.7909999999999	1556.2729999999999	1556.7550000000001	1557.2370000000001	1557.7190000000001	1558.201	1558.683	1559.165	1559.6469999999999	1560.13	1560.6120000000001	1561.0940000000001	1561.576	1562.058	1562.54	1563.0219999999999	1563.5039999999999	1563.9860000000001	1564.4690000000001	1564.951	1565.433	1565.915	1566.3969999999999	1566.8789999999999	1567.3610000000001	1567.8430000000001	1568.326	1568.808	1569.29	1569.7719999999999	1570.2539999999999	1570.7360000000001	1571.2180000000001	1571.7	1572.182	1572.665	1573.1469999999999	1573.6289999999999	1574.1110000000001	1574.5930000000001	1575.075	1575.557	1576.039	1576.521	1577.0039999999999	1577.4860000000001	1577.9680000000001	1578.45	1578.932	1579.414	1579.896	1580.3779999999999	1580.8610000000001	1581.3430000000001	1581.825	1582.307	1582.789	1583.271	1583.7529999999999	1584.2349999999999	1584.7180000000001	1585.2	1585.682	1586.164	1586.646	1587.1279999999999	1587.61	1588.0920000000001	1588.5740000000001	1589.057	1589.539	1590.021	1590.5029999999999	1590.9849999999999	1591.4670000000001	1591.9490000000001	1592.431	1592.913	1593.396	1593.8779999999999	1594.36	1594.8420000000001	1595.3240000000001	1595.806	1596.288	1596.77	1597.2529999999999	1597.7349999999999	1598.2170000000001	1598.6990000000001	1599.181	1599.663	1600.145	1600.627	1601.1089999999999	1601.5920000000001	1602.0740000000001	1602.556	1603.038	1603.52	1604.002	1604.4839999999999	1604.9659999999999	1605.4480000000001	1605.931	1606.413	1606.895	1607.377	1607.8589999999999	1608.3409999999999	1608.8230000000001	1609.3050000000001	1609.788	1610.27	1610.752	1611.2339999999999	1611.7159999999999	1612.1980000000001	1612.68	1613.162	1613.645	1614.127	1614.6089999999999	1615.0909999999999	1615.5730000000001	1616.0550000000001	1616.537	1617.019	1617.501	1617.9839999999999	1618.4659999999999	1618.9480000000001	1619.43	1619.912	1620.394	1620.876	1621.3579999999999	1621.84	1622.3230000000001	1622.8050000000001	1623.287	1623.769	1624.251	1624.7329999999999	1625.2149999999999	1625.6969999999999	1626.18	1626.662	1627.144	1627.626	1628.1079999999999	1628.59	1629.0719999999999	1629.5540000000001	1630.0360000000001	1630.519	1631.001	1631.4829999999999	1631.9649999999999	1632.4469999999999	1632.9290000000001	1633.4110000000001	1633.893	1634.375	1634.8579999999999	1635.34	1635.8219999999999	1636.3040000000001	1636.7860000000001	1637.268	1637.75	1638.232	1638.7149999999999	1639.1969999999999	1639.6790000000001	1640.1610000000001	1640.643	1641.125	1641.607	1642.0889999999999	1642.5719999999999	1643.0540000000001	1643.5360000000001	1644.018	1644.5	1644.982	1645.4639999999999	1645.9459999999999	1646.4280000000001	1646.9110000000001	1647.393	1647.875	1648.357	1648.8389999999999	1649.3209999999999	1649.8030000000001	1650.2850000000001	1650.7670000000001	1651.25	1651.732	1652.2139999999999	1652.6959999999999	1653.1780000000001	1653.66	1654.1420000000001	1654.624	1655.107	1655.5889999999999	1656.0709999999999	1656.5530000000001	1657.0350000000001	1657.5170000000001	1657.999	1658.481	1658.9639999999999	1659.4459999999999	1659.9280000000001	1660.41	1660.8920000000001	1661.374	1661.856	1662.338	1662.82	1663.3019999999999	1663.7850000000001	1664.2670000000001	1664.749	1665.231	1665.713	1666.1949999999999	1666.6769999999999	1667.1590000000001	1667.6420000000001	1668.124	1668.606	1669.088	1669.57	1670.0519999999999	1670.5340000000001	1671.0160000000001	1671.499	1671.981	1672.463	1672.9449999999999	1673.4269999999999	1673.9090000000001	1674.3910000000001	1674.873	1675.355	1675.838	1676.32	1676.8019999999999	1677.2840000000001	1677.7660000000001	1678.248	1678.73	1679.212	1679.694	1680.1769999999999	1680.6590000000001	1681.1410000000001	1681.623	1682.105	1682.587	1683.069	1683.5509999999999	1684.0340000000001	1684.5160000000001	1684.998	1685.48	1685.962	1686.444	1686.9259999999999	1687.4079999999999	1687.8910000000001	1688.373	1688.855	1689.337	1689.819	1690.3009999999999	1690.7829999999999	1691.2650000000001	1691.7470000000001	1692.229	1692.712	1693.194	1693.6759999999999	1694.1579999999999	1694.64	1695.1220000000001	1695.604	1696.086	1696.569	1697.0509999999999	1697.5329999999999	1698.0150000000001	1698.4970000000001	1698.979	1699.461	1699.943	1700.4259999999999	1700.9079999999999	1701.39	1701.8720000000001	1702.354	1702.836	1703.318	1703.8	1704.2819999999999	1704.7650000000001	1705.2470000000001	1705.729	1706.211	1706.693	1707.175	1707.6569999999999	1708.1389999999999	1708.6210000000001	1709.104	1709.586	1710.068	1710.55	1711.0319999999999	1711.5139999999999	1711.9960000000001	1712.4780000000001	1712.961	1713.443	1713.925	1714.4069999999999	1714.8889999999999	1715.3710000000001	1715.8530000000001	1716.335	1716.818	1717.3	1717.7819999999999	1718.2639999999999	1718.7460000000001	1719.2280000000001	1719.71	1720.192	1720.674	1721.1559999999999	1721.6389999999999	1722.1210000000001	1722.6030000000001	1723.085	1723.567	1724.049	1724.5309999999999	1725.0129999999999	1725.4960000000001	1725.9780000000001	1726.46	1726.942	1727.424	1727.9059999999999	1728.3879999999999	1728.87	1729.3530000000001	1729.835	1730.317	1730.799	1731.2809999999999	1731.7629999999999	1732.2449999999999	1732.7270000000001	1733.2090000000001	1733.692	1734.174	1734.6559999999999	1735.1379999999999	1735.62	1736.1020000000001	1736.5840000000001	1737.066	1737.548	1738.0309999999999	1738.5129999999999	1738.9949999999999	1739.4770000000001	1739.9590000000001	1740.441	1740.923	1741.405	1741.8879999999999	1742.37	1742.8520000000001	1743.3340000000001	1743.816	1744.298	1744.78	1745.2619999999999	1745.7449999999999	1746.2270000000001	1746.7090000000001	1747.191	1747.673	1748.155	1748.6369999999999	1749.1189999999999	1749.6010000000001	1750.0830000000001	1750.566	1751.048	1751.53	1752.0119999999999	1752.4939999999999	1752.9760000000001	1753.4580000000001	1753.94	1754.423	1754.905	1755.3869999999999	1755.8689999999999	1756.3510000000001	1756.8330000000001	1757.3150000000001	1757.797	1758.28	1758.7619999999999	1759.2439999999999	1759.7260000000001	1760.2080000000001	1760.69	1761.172	1761.654	1762.136	1762.6189999999999	1763.1010000000001	1763.5830000000001	1764.0650000000001	1764.547	1765.029	1765.511	1765.9929999999999	1766.4749999999999	1766.9580000000001	1767.44	1767.922	1768.404	1768.886	1769.3679999999999	1769.85	1770.3320000000001	1770.8150000000001	1771.297	1771.779	1772.261	1772.7429999999999	1773.2249999999999	1773.7070000000001	1774.1890000000001	1774.672	1775.154	1775.636	1776.1179999999999	1776.6	1777.0820000000001	1777.5640000000001	1778.046	1778.528	1779.01	1779.4929999999999	1779.9749999999999	1780.4570000000001	1780.9390000000001	1781.421	1781.903	1782.385	1782.867	1783.35	1783.8320000000001	1784.3140000000001	1784.796	1785.278	1785.76	1786.242	1786.7239999999999	1787.2070000000001	1787.6890000000001	1788.171	1788.653	1789.135	1789.617	1790.0989999999999	1790.5809999999999	1791.0630000000001	1791.546	1792.028	1792.51	1792.992	1793.4739999999999	1793.9559999999999	1794.4380000000001	1794.92	1795.402	1795.885	1796.367	1796.8489999999999	1797.3309999999999	1797.8130000000001	1798.2950000000001	1798.777	1799.259	1799.742	1800.2239999999999	1800.7059999999999	1801.1880000000001	1801.67	1802.152	1802.634	1803.116	1803.5989999999999	1804.0809999999999	1804.5630000000001	1805.0450000000001	1805.527	1806.009	1806.491	1806.973	1807.4549999999999	1807.9380000000001	1808.42	1808.902	1809.384	1809.866	1810.348	1810.83	1811.3119999999999	1811.7940000000001	1812.277	1812.759	1813.241	1813.723	1814.2049999999999	1814.6869999999999	1815.1690000000001	1815.6510000000001	1816.134	1816.616	1817.098	1817.58	1818.0619999999999	1818.5440000000001	1819.0260000000001	1819.508	1819.99	1820.473	1820.9549999999999	1821.4369999999999	1821.9190000000001	1822.4010000000001	1822.883	1823.365	1823.847	1824.329	1824.8119999999999	1825.2940000000001	1825.7760000000001	1826.258	1826.74	1827.222	1827.704	1828.1859999999999	1828.6690000000001	1829.1510000000001	1829.633	1830.115	1830.597	1831.079	1831.5609999999999	1832.0429999999999	1832.5260000000001	1833.008	1833.49	1833.972	1834.454	1834.9359999999999	1835.4179999999999	1835.9	1836.3820000000001	1836.865	1837.347	1837.829	1838.3109999999999	1838.7929999999999	1839.2750000000001	1839.7570000000001	1840.239	1840.721	1841.204	1841.6859999999999	1842.1679999999999	1842.65	1843.1320000000001	1843.614	1844.096	1844.578	1845.0609999999999	1845.5429999999999	1846.0250000000001	1846.5070000000001	1846.989	1847.471	1847.953	1848.4349999999999	1848.9169999999999	1849.4	1849.8820000000001	1850.364	1850.846	1851.328	1851.81	1852.2919999999999	1852.7739999999999	1853.2560000000001	1853.739	1854.221	1854.703	1855.1849999999999	1855.6669999999999	1856.1489999999999	1856.6310000000001	1857.1130000000001	1857.596	1858.078	1858.56	1859.0419999999999	1859.5239999999999	1860.0060000000001	1860.4880000000001	1860.97	1861.453	1861.9349999999999	1862.4169999999999	1862.8989999999999	1863.3810000000001	1863.8630000000001	1864.345	1864.827	1865.309	1865.7919999999999	1866.2739999999999	1866.7560000000001	1867.2380000000001	1867.72	1868.202	1868.684	1869.1659999999999	1869.6479999999999	1870.1310000000001	1870.6130000000001	1871.095	1871.577	1872.059	1872.5409999999999	1873.0229999999999	1873.5050000000001	1873.9880000000001	1874.47	1874.952	1875.434	1875.9159999999999	1876.3979999999999	1876.88	1877.3620000000001	1877.8440000000001	1878.327	1878.809	1879.2909999999999	1879.7729999999999	1880.2550000000001	1880.7370000000001	1881.2190000000001	1881.701	1882.183	1882.6659999999999	1883.1479999999999	1883.63	1884.1120000000001	1884.5940000000001	1885.076	1885.558	1886.04	1886.5229999999999	1887.0050000000001	1887.4870000000001	1887.9690000000001	1888.451	1888.933	1889.415	1889.8969999999999	1890.38	1890.8620000000001	1891.3440000000001	1891.826	1892.308	1892.79	1893.2719999999999	1893.7539999999999	1894.2360000000001	1894.7190000000001	1895.201	1895.683	1896.165	1896.6469999999999	1897.1289999999999	1897.6110000000001	1898.0930000000001	1898.575	1899.058	1899.54	1900.0219999999999	1900.5039999999999	1900.9860000000001	1901.4680000000001	1901.95	1902.432	1902.915	1903.3969999999999	1903.8789999999999	1904.3610000000001	1904.8430000000001	1905.325	1905.807	1906.289	1906.771	1907.2539999999999	1907.7360000000001	1908.2180000000001	1908.7	1909.182	1909.664	1910.146	1910.6279999999999	1911.11	1911.5930000000001	1912.075	1912.557	1913.039	1913.521	1914.0029999999999	1914.4849999999999	1914.9670000000001	1915.45	1915.932	1916.414	1916.896	1917.3779999999999	1917.86	1918.3420000000001	1918.8240000000001	1919.307	1919.789	1920.271	1920.7529999999999	1921.2349999999999	1921.7170000000001	1922.1990000000001	1922.681	1923.163	1923.646	1924.1279999999999	1924.61	1925.0920000000001	1925.5740000000001	1926.056	1926.538	1927.02	1927.502	1927.9849999999999	1928.4670000000001	1928.9490000000001	1929.431	1929.913	1930.395	1930.877	1931.3589999999999	1931.8420000000001	1932.3240000000001	1932.806	1933.288	1933.77	1934.252	1934.7339999999999	1935.2159999999999	1935.6980000000001	1936.181	1936.663	1937.145	1937.627	1938.1089999999999	1938.5909999999999	1939.0730000000001	1939.5550000000001	1940.037	1940.52	1941.002	1941.4839999999999	1941.9659999999999	1942.4480000000001	1942.93	1943.412	1943.894	1944.377	1944.8589999999999	1945.3409999999999	1945.8230000000001	1946.3050000000001	1946.787	1947.269	1947.751	1948.2339999999999	1948.7159999999999	1949.1980000000001	1949.68	1950.162	1950.644	1951.126	1951.6079999999999	1952.09	1952.5730000000001	1953.0550000000001	1953.537	1954.019	1954.501	1954.9829999999999	1955.4649999999999	1955.9469999999999	1956.4290000000001	1956.912	1957.394	1957.876	1958.3579999999999	1958.84	1959.3219999999999	1959.8040000000001	1960.2860000000001	1960.769	1961.251	1961.7329999999999	1962.2149999999999	1962.6969999999999	1963.1790000000001	1963.6610000000001	1964.143	1964.625	1965.1079999999999	1965.59	1966.0719999999999	1966.5540000000001	1967.0360000000001	1967.518	1968	1968.482	1968.9639999999999	1969.4469999999999	1969.9290000000001	1970.4110000000001	1970.893	1971.375	1971.857	1972.3389999999999	1972.8209999999999	1973.3040000000001	1973.7860000000001	1974.268	1974.75	1975.232	1975.7139999999999	1976.1959999999999	1976.6780000000001	1977.1610000000001	1977.643	1978.125	1978.607	1979.0889999999999	1979.5709999999999	1980.0530000000001	1980.5350000000001	1981.0170000000001	1981.5	1981.982	1982.4639999999999	1982.9459999999999	1983.4280000000001	1983.91	1984.3920000000001	1984.874	1985.356	1985.8389999999999	1986.3209999999999	1986.8030000000001	1987.2850000000001	1987.7670000000001	1988.249	1988.731	1989.213	1989.6959999999999	1990.1780000000001	1990.66	1991.1420000000001	1991.624	1992.106	1992.588	1993.07	1993.5519999999999	1994.0350000000001	1994.5170000000001	1994.999	1995.481	1995.963	1996.4449999999999	1996.9269999999999	1997.4090000000001	1997.8910000000001	1998.374	1998.856	1999.338	1999.82	2000.3019999999999	2000.7840000000001	2001.2660000000001	2001.748	2002.231	2002.713	2003.1949999999999	2003.6769999999999	2004.1590000000001	2004.6410000000001	2005.123	2005.605	2006.088	2006.57	2007.0519999999999	2007.5340000000001	2008.0160000000001	2008.498	2008.98	2009.462	2009.944	2010.4269999999999	2010.9090000000001	2011.3910000000001	2011.873	2012.355	2012.837	2013.319	2013.8009999999999	2014.2829999999999	2014.7660000000001	2015.248	2015.73	2016.212	2016.694	2017.1759999999999	2017.6579999999999	2018.14	2018.623	2019.105	2019.587	2020.069	2020.5509999999999	2021.0329999999999	2021.5150000000001	2021.9970000000001	2022.479	2022.962	2023.444	2023.9259999999999	2024.4079999999999	2024.89	2025.3720000000001	2025.854	2026.336	2026.818	2027.3009999999999	2027.7829999999999	2028.2650000000001	2028.7470000000001	2029.229	2029.711	2030.193	2030.675	2031.1579999999999	2031.64	2032.1220000000001	2032.604	2033.086	2033.568	2034.05	2034.5319999999999	2035.0150000000001	2035.4970000000001	2035.979	2036.461	2036.943	2037.425	2037.9069999999999	2038.3889999999999	2038.8710000000001	2039.354	2039.836	2040.318	2040.8	2041.2819999999999	2041.7639999999999	2042.2460000000001	2042.7280000000001	2043.21	2043.693	2044.175	2044.6569999999999	2045.1389999999999	2045.6210000000001	2046.1030000000001	2046.585	2047.067	2047.55	2048.0320000000002	2048.5140000000001	2048.9960000000001	2049.4780000000001	2049.96	2050.442	2050.924	2051.4059999999999	2051.8890000000001	2052.3710000000001	2052.8530000000001	2053.335	2053.817	2054.299	2054.7809999999999	2055.2629999999999	2055.7460000000001	2056.2280000000001	2056.71	2057.192	2057.674	2058.1559999999999	2058.6379999999999	2059.12	2059.6030000000001	2060.0839999999998	2060.567	2061.049	2061.5309999999999	2062.0129999999999	2062.4949999999999	2062.9769999999999	2063.4589999999998	2063.9409999999998	2064.424	2064.9059999999999	2065.3879999999999	2065.87	2066.3519999999999	2066.8339999999998	2067.3159999999998	2067.7979999999998	2068.2809999999999	2068.7629999999999	2069.2449999999999	2069.7269999999999	2070.2089999999998	2070.6909999999998	2071.1729999999998	2071.6550000000002	2072.1370000000002	2072.62	2073.1019999999999	2073.5839999999998	2074.0659999999998	2074.5479999999998	2075.0300000000002	2075.5120000000002	2075.9940000000001	2076.4769999999999	2076.9589999999998	2077.4409999999998	2077.9229999999998	2078.4050000000002	2078.8870000000002	2079.3690000000001	2079.8510000000001	2080.3330000000001	2080.8159999999998	2081.2979999999998	2081.7800000000002	2082.2620000000002	2082.7440000000001	2083.2260000000001	2083.7080000000001	2084.19	2084.6729999999998	2085.1550000000002	2085.6370000000002	2086.1190000000001	2086.6010000000001	2087.0830000000001	2087.5650000000001	2088.047	2088.5300000000002	2089.011	2089.4940000000001	2089.9760000000001	2090.4580000000001	2090.94	2091.422	2091.904	2092.386	2092.8679999999999	2093.3510000000001	2093.8330000000001	2094.3150000000001	2094.797	2095.279	2095.761	2096.2429999999999	2096.7249999999999	2097.2080000000001	2097.69	2098.172	2098.654	2099.136	2099.6179999999999	2100.1	2100.5819999999999	2101.0639999999999	2101.547	2102.029	2102.511	2102.9929999999999	2103.4749999999999	2103.9569999999999	2104.4389999999999	2104.9209999999998	2105.404	2105.886	2106.3679999999999	2106.85	2107.3319999999999	2107.8139999999999	2108.2959999999998	2108.7779999999998	2109.2600000000002	2109.7429999999999	2110.2249999999999	2110.7069999999999	2111.1889999999999	2111.6709999999998	2112.1529999999998	2112.6350000000002	2113.1170000000002	2113.6	2114.0819999999999	2114.5639999999999	2115.0459999999998	2115.5279999999998	2116.0100000000002	2116.4920000000002	2116.9740000000002	2117.4569999999999	2117.9380000000001	2118.4209999999998	2118.9029999999998	2119.3850000000002	2119.8670000000002	2120.3490000000002	2120.8310000000001	2121.3130000000001	2121.7950000000001	2122.2779999999998	2122.7600000000002	2123.2420000000002	2123.7240000000002	2124.2060000000001	2124.6880000000001	2125.17	2125.652	2126.1350000000002	2126.6170000000002	2127.0990000000002	2127.5810000000001	2128.0630000000001	2128.5450000000001	2129.027	2129.509	2129.991	2130.4740000000002	2130.9560000000001	2131.4380000000001	2131.92	2132.402	2132.884	2133.366	2133.848	2134.3310000000001	2134.8130000000001	2135.2950000000001	2135.777	2136.259	2136.741	2137.223	2137.7049999999999	2138.1880000000001	2138.67	2139.152	2139.634	2140.116	2140.598	2141.08	2141.5619999999999	2142.0439999999999	2142.527	2143.009	2143.491	2143.973	2144.4549999999999	2144.9369999999999	2145.4189999999999	2145.9009999999998	2146.384	2146.8649999999998	2147.348	2147.83	2148.3119999999999	2148.7939999999999	2149.2759999999998	2149.7579999999998	2150.2399999999998	2150.7220000000002	2151.2049999999999	2151.6869999999999	2152.1689999999999	2152.6509999999998	2153.1329999999998	2153.6149999999998	2154.0970000000002	2154.5790000000002	2155.0619999999999	2155.5439999999999	2156.0259999999998	2156.5079999999998	2156.9899999999998	2157.4720000000002	2157.9540000000002	2158.4360000000001	2158.9180000000001	2159.4009999999998	2159.8829999999998	2160.3649999999998	2160.8470000000002	2161.3290000000002	2161.8110000000001	2162.2930000000001	2162.7750000000001	2163.2579999999998	2163.7399999999998	2164.2220000000002	2164.7040000000002	2165.1860000000001	2165.6680000000001	2166.15	2166.6320000000001	2167.1149999999998	2167.5970000000002	2168.0790000000002	2168.5610000000001	2169.0430000000001	2169.5250000000001	2170.0070000000001	2170.489	2170.971	2171.4540000000002	2171.9360000000001	2172.4180000000001	2172.9	2173.3820000000001	2173.864	2174.346	2174.828	2175.3110000000001	2175.7919999999999	2176.2750000000001	2176.7570000000001	2177.239	2177.721	2178.203	2178.6849999999999	2179.1669999999999	2179.6489999999999	2180.1320000000001	2180.614	2181.096	2181.578	2182.06	2182.5419999999999	2183.0239999999999	2183.5059999999999	2183.989	2184.471	2184.953	2185.4349999999999	2185.9169999999999	2186.3989999999999	2186.8809999999999	2187.3629999999998	2187.8449999999998	2188.328	2188.81	2189.2919999999999	2189.7739999999999	2190.2559999999999	2190.7379999999998	2191.2199999999998	2191.7020000000002	2192.1849999999999	2192.6669999999999	2193.1489999999999	2193.6309999999999	2194.1129999999998	2194.5949999999998	2195.0770000000002	2195.5590000000002	2196.0419999999999	2196.5239999999999	2197.0059999999999	2197.4879999999998	2197.9699999999998	2198.4520000000002	2198.9340000000002	2199.4160000000002	2199.8980000000001	2200.3809999999999	2200.8629999999998	2201.3449999999998	2201.8270000000002	2202.3090000000002	2202.7910000000002	2203.2730000000001	2203.7550000000001	2204.2379999999998	2204.7190000000001	2205.2020000000002	2205.6840000000002	2206.1660000000002	2206.6480000000001	2207.13	2207.6120000000001	2208.0940000000001	2208.576	2209.0590000000002	2209.5410000000002	2210.0230000000001	2210.5050000000001	2210.9870000000001	2211.4690000000001	2211.951	2212.433	2212.9160000000002	2213.3980000000001	2213.88	2214.3620000000001	2214.8440000000001	2215.326	2215.808	2216.29	2216.7719999999999	2217.2550000000001	2217.7370000000001	2218.2190000000001	2218.701	2219.183	2219.665	2220.1469999999999	2220.6289999999999	2221.1120000000001	2221.5940000000001	2222.076	2222.558	2223.04	2223.5219999999999	2224.0039999999999	2224.4859999999999	2224.9690000000001	2225.451	2225.933	2226.415	2226.8969999999999	2227.3789999999999	2227.8609999999999	2228.3429999999998	2228.8249999999998	2229.308	2229.79	2230.2719999999999	2230.7539999999999	2231.2359999999999	2231.7179999999998	2232.1999999999998	2232.6819999999998	2233.165	2233.6460000000002	2234.1289999999999	2234.6109999999999	2235.0929999999998	2235.5749999999998	2236.0569999999998	2236.5390000000002	2237.0210000000002	2237.5030000000002	2237.9859999999999	2238.4679999999998	2238.9499999999998	2239.4319999999998	2239.9140000000002	2240.3960000000002	2240.8780000000002	2241.36	2241.8429999999998	2242.3249999999998	2242.8069999999998	2243.2890000000002	2243.7710000000002	2244.2530000000002	2244.7350000000001	2245.2170000000001	2245.6990000000001	2246.1819999999998	2246.6640000000002	2247.1460000000002	2247.6280000000002	2248.11	2248.5920000000001	2249.0740000000001	2249.556	2250.0390000000002	2250.5210000000002	2251.0030000000002	2251.4850000000001	2251.9670000000001	2252.4490000000001	2252.931	2253.413	2253.8960000000002	2254.3780000000002	2254.86	2255.3420000000001	2255.8240000000001	2256.306	2256.788	2257.27	2257.752	2258.2350000000001	2258.7170000000001	2259.1990000000001	2259.681	2260.163	2260.645	2261.127	2261.6089999999999	2262.0920000000001	2262.5729999999999	2263.056	2263.538	2264.02	2264.502	2264.9839999999999	2265.4659999999999	2265.9479999999999	2266.4299999999998	2266.913	2267.395	2267.877	2268.3589999999999	2268.8409999999999	2269.3229999999999	2269.8049999999998	2270.2869999999998	2270.77	2271.252	2271.7339999999999	2272.2159999999999	2272.6979999999999	2273.1799999999998	2273.6619999999998	2274.1439999999998	2274.6260000000002	2275.1089999999999	2275.5909999999999	2276.0729999999999	2276.5549999999998	2277.0369999999998	2277.5189999999998	2278.0010000000002	2278.4830000000002	2278.9659999999999	2279.4479999999999	2279.9299999999998	2280.4119999999998	2280.8939999999998	2281.3760000000002	2281.8580000000002	2282.34	2282.8229999999999	2283.3049999999998	2283.7869999999998	2284.2689999999998	2284.7510000000002	2285.2330000000002	2285.7150000000001	2286.1970000000001	2286.6790000000001	2287.1619999999998	2287.6439999999998	2288.1260000000002	2288.6080000000002	2289.09	2289.5720000000001	2290.0540000000001	2290.5360000000001	2291.0189999999998	2291.5	2291.9830000000002	2292.4650000000001	2292.9470000000001	2293.4290000000001	2293.9110000000001	2294.393	2294.875	2295.357	2295.84	2296.3220000000001	2296.8040000000001	2297.2860000000001	2297.768	2298.25	2298.732	2299.2139999999999	2299.6970000000001	2300.1790000000001	2300.6610000000001	2301.143	2301.625	2302.107	2302.5889999999999	2303.0709999999999	2303.5529999999999	2304.0360000000001	2304.518	2305	2305.482	2305.9639999999999	2306.4459999999999	2306.9279999999999	2307.41	2307.893	2308.375	2308.857	2309.3389999999999	2309.8209999999999	2310.3029999999999	2310.7849999999999	2311.2669999999998	2311.75	2312.232	2312.7139999999999	2313.1959999999999	2313.6779999999999	2314.16	2314.6419999999998	2315.1239999999998	2315.6060000000002	2316.0889999999999	2316.5709999999999	2317.0529999999999	2317.5349999999999	2318.0169999999998	2318.4989999999998	2318.9810000000002	2319.4630000000002	2319.9459999999999	2320.4270000000001	2320.91	2321.3919999999998	2321.8739999999998	2322.3560000000002	2322.8380000000002	2323.3200000000002	2323.8020000000001	2324.2840000000001	2324.7669999999998	2325.2489999999998	2325.7310000000002	2326.2130000000002	2326.6950000000002	2327.1770000000001	2327.6590000000001	2328.1410000000001	2328.6239999999998	2329.1060000000002	2329.5880000000002	2330.0700000000002	2330.5520000000001	2331.0340000000001	2331.5160000000001	2331.998	2332.48	2332.9630000000002	2333.4450000000002	2333.9270000000001	2334.4090000000001	2334.8910000000001	2335.373	2335.855	2336.337	2336.8200000000002	2337.3020000000001	2337.7840000000001	2338.2660000000001	2338.748	2339.23	2339.712	2340.194	2340.6770000000001	2341.1590000000001	2341.6410000000001	2342.123	2342.605	2343.087	2343.569	2344.0509999999999	2344.5329999999999	2345.0160000000001	2345.498	2345.98	2346.462	2346.944	2347.4259999999999	2347.9079999999999	2348.39	2348.873	2349.3539999999998	2349.837	2350.319	2350.8009999999999	2351.2829999999999	2351.7649999999999	2352.2469999999998	2352.7289999999998	2353.2109999999998	2353.694	2354.1759999999999	2354.6579999999999	2355.14	2355.6219999999998	2356.1039999999998	2356.5859999999998	2357.0680000000002	2357.5509999999999	2358.0329999999999	2358.5149999999999	2358.9969999999998	2359.4789999999998	2359.9609999999998	2360.4430000000002	2360.9250000000002	2361.4070000000002	2361.89	2362.3719999999998	2362.8539999999998	2363.3359999999998	2363.8180000000002	2364.3000000000002	2364.7820000000002	2365.2640000000001	2365.7469999999998	2366.2289999999998	2366.7109999999998	2367.1930000000002	2367.6750000000002	2368.1570000000002	2368.6390000000001	2369.1210000000001	2369.6039999999998	2370.0859999999998	2370.5680000000002	2371.0500000000002	2371.5320000000002	2372.0140000000001	2372.4960000000001	2372.9780000000001	2373.46	2373.9430000000002	2374.4250000000002	2374.9070000000002	2375.3890000000001	2375.8710000000001	2376.3530000000001	2376.835	2377.317	2377.799	2378.2809999999999	2378.7640000000001	2379.2460000000001	2379.7280000000001	2380.21	2380.692	2381.174	2381.6559999999999	2382.1379999999999	2382.6210000000001	2383.1030000000001	2383.585	2384.067	2384.549	2385.0309999999999	2385.5129999999999	2385.9949999999999	2386.4780000000001	2386.96	2387.442	2387.924	2388.4059999999999	2388.8879999999999	2389.37	2389.8519999999999	2390.3339999999998	2390.817	2391.299	2391.7809999999999	2392.2629999999999	2392.7449999999999	2393.2269999999999	2393.7089999999998	2394.1909999999998	2394.674	2395.1559999999999	2395.6379999999999	2396.12	2396.6019999999999	2397.0839999999998	2397.5659999999998	2398.0479999999998	2398.5309999999999	2399.0120000000002	2399.4949999999999	2399.9769999999999	2400.4589999999998	2400.9409999999998	2401.4229999999998	2401.9050000000002	2402.3870000000002	2402.8690000000001	2403.3519999999999	2403.8339999999998	2404.3159999999998	2404.7979999999998	2405.2800000000002	2405.7620000000002	2406.2440000000001	2406.7260000000001	2407.2080000000001	2407.6909999999998	2408.1729999999998	2408.6550000000002	2409.1370000000002	2409.6190000000001	2410.1010000000001	2410.5830000000001	2411.0650000000001	2411.5479999999998	2412.0300000000002	2412.5120000000002	2412.9940000000001	2413.4760000000001	2413.9580000000001	2414.44	2414.922	2415.4050000000002	2415.8870000000002	2416.3690000000001	2416.8510000000001	2417.3330000000001	2417.8150000000001	2418.297	2418.779	2419.261	2419.7440000000001	2420.2260000000001	2420.7080000000001	2421.19	2421.672	2422.154	2422.636	2423.1179999999999	2423.6010000000001	2424.0830000000001	2424.5650000000001	2425.047	2425.529	2426.011	2426.4929999999999	2426.9749999999999	2427.4580000000001	2427.9389999999999	2428.422	2428.904	2429.386	2429.8679999999999	2430.35	2430.8319999999999	2431.3139999999999	2431.7959999999998	2432.279	2432.761	2433.2429999999999	2433.7249999999999	2434.2069999999999	2434.6889999999999	2435.1709999999998	2435.6529999999998	2436.1350000000002	2436.6179999999999	2437.1	2437.5819999999999	2438.0639999999999	2438.5459999999998	2439.0279999999998	2439.5100000000002	2439.9920000000002	2440.4749999999999	2440.9569999999999	2441.4389999999999	2441.9209999999998	2442.4029999999998	2442.8850000000002	2443.3670000000002	2443.8490000000002	2444.3319999999999	2444.8139999999999	2445.2959999999998	2445.7779999999998	2446.2600000000002	2446.7420000000002	2447.2240000000002	2447.7060000000001	2448.1880000000001	2448.6709999999998	2449.1529999999998	2449.6350000000002	2450.1170000000002	2450.5990000000002	2451.0810000000001	2451.5630000000001	2452.0450000000001	2452.5279999999998	2453.0100000000002	2453.4920000000002	2453.9740000000002	2454.4560000000001	2454.9380000000001	2455.42	2455.902	2456.3850000000002	2456.866	2457.3490000000002	2457.8310000000001	2458.3130000000001	2458.7950000000001	2459.277	2459.759	2460.241	2460.723	2461.2060000000001	2461.6880000000001	2462.17	2462.652	2463.134	2463.616	2464.098	2464.58	2465.0630000000001	2465.5450000000001	2466.027	2466.509	2466.991	2467.473	2467.9549999999999	2468.4369999999999	2468.9189999999999	2469.402	2469.884	2470.366	2470.848	2471.33	2471.8119999999999	2472.2939999999999	2472.7759999999998	2473.259	2473.741	2474.223	2474.7049999999999	2475.1869999999999	2475.6689999999999	2476.1509999999998	2476.6329999999998	2477.1149999999998	2477.598	2478.08	2478.5619999999999	2479.0439999999999	2479.5259999999998	2480.0079999999998	2480.4899999999998	2480.9720000000002	2481.4549999999999	2481.9369999999999	2482.4189999999999	2482.9009999999998	2483.3829999999998	2483.8649999999998	2484.3470000000002	2484.8290000000002	2485.3119999999999	2485.7930000000001	2486.2759999999998	2486.7579999999998	2487.2399999999998	2487.7220000000002	2488.2040000000002	2488.6860000000001	2489.1680000000001	2489.65	2490.1329999999998	2490.6149999999998	2491.0970000000002	2491.5790000000002	2492.0610000000001	2492.5430000000001	2493.0250000000001	2493.5070000000001	2493.9899999999998	2494.4720000000002	2494.9540000000002	2495.4360000000001	2495.9180000000001	2496.4	2496.8820000000001	2497.364	2497.846	2498.3290000000002	2498.8110000000001	2499.2930000000001	2499.7750000000001	2500.2570000000001	2500.739	2501.221	2501.703	2502.1860000000001	2502.6680000000001	2503.15	2503.6320000000001	2504.114	2504.596	2505.078	2505.56	2506.0419999999999	2506.5250000000001	2507.0070000000001	2507.489	2507.971	2508.453	2508.9349999999999	2509.4169999999999	2509.8989999999999	2510.3820000000001	2510.864	2511.346	2511.828	2512.31	2512.7919999999999	2513.2739999999999	2513.7559999999999	2514.239	2514.7199999999998	2515.203	2515.6849999999999	2516.1669999999999	2516.6489999999999	2517.1309999999999	2517.6129999999998	2518.0949999999998	2518.5770000000002	2519.06	2519.5419999999999	2520.0239999999999	2520.5059999999999	2520.9879999999998	2521.4699999999998	2521.9520000000002	2522.4340000000002	2522.9169999999999	2523.3989999999999	2523.8809999999999	2524.3629999999998	2524.8449999999998	2525.3270000000002	2525.8090000000002	2526.2910000000002	2526.7730000000001	2527.2559999999999	2527.7379999999998	2528.2199999999998	2528.7020000000002	2529.1840000000002	2529.6660000000002	2530.1480000000001	2530.63	2531.1129999999998	2531.5949999999998	2532.0770000000002	2532.5590000000002	2533.0410000000002	2533.5230000000001	2534.0050000000001	2534.4870000000001	2534.9690000000001	2535.4520000000002	2535.9340000000002	2536.4160000000002	2536.8980000000001	2537.38	2537.8620000000001	2538.3440000000001	2538.826	2539.3090000000002	2539.7910000000002	2540.2730000000001	2540.7550000000001	2541.2370000000001	2541.7190000000001	2542.201	2542.683	2543.1660000000002	2543.6469999999999	2544.13	2544.6120000000001	2545.0940000000001	2545.576	2546.058	2546.54	2547.0219999999999	2547.5039999999999	2547.9870000000001	2548.4690000000001	2548.951	2549.433	2549.915	2550.3969999999999	2550.8789999999999	2551.3609999999999	2551.8440000000001	2552.326	2552.808	2553.29	2553.7719999999999	2554.2539999999999	2554.7359999999999	2555.2179999999998	2555.6999999999998	2556.183	2556.665	2557.1469999999999	2557.6289999999999	2558.1109999999999	2558.5929999999998	2559.0749999999998	2559.5569999999998	2560.04	2560.5219999999999	2561.0039999999999	2561.4859999999999	2561.9679999999998	2562.4499999999998	2562.9319999999998	2563.4140000000002	2563.8960000000002	2564.3789999999999	2564.8609999999999	2565.3429999999998	2565.8249999999998	2566.3069999999998	2566.7890000000002	2567.2710000000002	2567.7530000000002	2568.2359999999999	2568.7179999999998	2569.1999999999998	2569.6819999999998	2570.1640000000002	2570.6460000000002	2571.1280000000002	2571.61	2572.0929999999998	2572.5740000000001	2573.0569999999998	2573.5390000000002	2574.0210000000002	2574.5030000000002	2574.9850000000001	2575.4670000000001	2575.9490000000001	2576.431	2576.9140000000002	2577.3960000000002	2577.8780000000002	2578.36	2578.8420000000001	2579.3240000000001	2579.806	2580.288	2580.7710000000002	2581.2530000000002	2581.7350000000001	2582.2170000000001	2582.6990000000001	2583.181	2583.663	2584.145	2584.627	2585.11	2585.5920000000001	2586.0740000000001	2586.556	2587.038	2587.52	2588.002	2588.4839999999999	2588.9670000000001	2589.4490000000001	2589.931	2590.413	2590.895	2591.377	2591.8589999999999	2592.3409999999999	2592.8229999999999	2593.306	2593.788	2594.27	2594.752	2595.2339999999999	2595.7159999999999	2596.1979999999999	2596.6799999999998	2597.163	2597.645	2598.127	2598.6089999999999	2599.0909999999999	2599.5729999999999	2600.0549999999998	2600.5369999999998	2601.02	2601.5010000000002	2601.9839999999999	2602.4659999999999	2602.9479999999999	2603.4299999999998	2603.9119999999998	2604.3939999999998	2604.8760000000002	2605.3580000000002	2605.8409999999999	2606.3229999999999	2606.8049999999998	2607.2869999999998	2607.7689999999998	2608.2510000000002	2608.7330000000002	2609.2150000000001	2609.6979999999999	2610.1799999999998	2610.6619999999998	2611.1439999999998	2611.6260000000002	2612.1080000000002	2612.59	2613.0720000000001	2613.5540000000001	2614.0369999999998	2614.5189999999998	2615.0010000000002	2615.4830000000002	2615.9650000000001	2616.4470000000001	2616.9290000000001	2617.4110000000001	2617.8939999999998	2618.3760000000002	2618.8580000000002	2619.34	2619.8220000000001	2620.3040000000001	2620.7860000000001	2621.268	2621.75	2622.2330000000002	2622.7150000000001	2623.1970000000001	2623.6790000000001	2624.1610000000001	2624.643	2625.125	2625.607	2626.09	2626.5720000000001	2627.0540000000001	2627.5360000000001	2628.018	2628.5	2628.982	2629.4639999999999	2629.9470000000001	2630.4279999999999	2630.9110000000001	2631.393	2631.875	2632.357	2632.8389999999999	2633.3209999999999	2633.8029999999999	2634.2849999999999	2634.768	2635.25	2635.732	2636.2139999999999	2636.6959999999999	2637.1779999999999	2637.66	2638.1419999999998	2638.625	2639.107	2639.5889999999999	2640.0709999999999	2640.5529999999999	2641.0349999999999	2641.5169999999998	2641.9989999999998	2642.4810000000002	2642.9639999999999	2643.4459999999999	2643.9279999999999	2644.41	2644.8919999999998	2645.3739999999998	2645.8560000000002	2646.3380000000002	2646.8209999999999	2647.3029999999999	2647.7849999999999	2648.2669999999998	2648.7489999999998	2649.2310000000002	2649.7130000000002	2650.1950000000002	2650.6770000000001	2651.16	2651.6419999999998	2652.1239999999998	2652.6060000000002	2653.0880000000002	2653.57	2654.0520000000001	2654.5340000000001	2655.0169999999998	2655.4989999999998	2655.9810000000002	2656.4630000000002	2656.9450000000002	2657.4270000000001	2657.9090000000001	2658.3910000000001	2658.8739999999998	2659.355	2659.8380000000002	2660.32	2660.8020000000001	2661.2840000000001	2661.7660000000001	2662.248	2662.73	2663.212	2663.6950000000002	2664.1770000000001	2664.6590000000001	2665.1410000000001	2665.623	2666.105	2666.587	2667.069	2667.5520000000001	2668.0340000000001	2668.5160000000001	2668.998	2669.48	2669.962	2670.444	2670.9259999999999	2671.4079999999999	2671.8910000000001	2672.373	2672.855	2673.337	2673.819	2674.3009999999999	2674.7829999999999	2675.2649999999999	2675.748	2676.23	2676.712	2677.194	2677.6759999999999	2678.1579999999999	2678.64	2679.1219999999998	2679.6039999999998	2680.087	2680.569	2681.0509999999999	2681.5329999999999	2682.0149999999999	2682.4969999999998	2682.9789999999998	2683.4609999999998	2683.944	2684.4259999999999	2684.9079999999999	2685.39	2685.8719999999998	2686.3539999999998	2686.8359999999998	2687.3180000000002	2687.8009999999999	2688.2820000000002	2688.7649999999999	2689.2469999999998	2689.7289999999998	2690.2109999999998	2690.6930000000002	2691.1750000000002	2691.6570000000002	2692.1390000000001	2692.6219999999998	2693.1039999999998	2693.5859999999998	2694.0680000000002	2694.55	2695.0320000000002	2695.5140000000001	2695.9960000000001	2696.4789999999998	2696.9609999999998	2697.4430000000002	2697.9250000000002	2698.4070000000002	2698.8890000000001	2699.3710000000001	2699.8530000000001	2700.335	2700.8180000000002	2701.3	2701.7820000000002	2702.2640000000001	2702.7460000000001	2703.2280000000001	2703.71	2704.192	2704.6750000000002	2705.1570000000002	2705.6390000000001	2706.1210000000001	2706.6030000000001	2707.085	2707.567	2708.049	2708.5309999999999	2709.0140000000001	2709.4960000000001	2709.9780000000001	2710.46	2710.942	2711.424	2711.9059999999999	2712.3879999999999	2712.8710000000001	2713.3530000000001	2713.835	2714.317	2714.799	2715.2809999999999	2715.7629999999999	2716.2449999999999	2716.7280000000001	2717.2089999999998	2717.692	2718.174	2718.6559999999999	2719.1379999999999	2719.62	2720.1019999999999	2720.5839999999998	2721.0659999999998	2721.549	2722.0309999999999	2722.5129999999999	2722.9949999999999	2723.4769999999999	2723.9589999999998	2724.4409999999998	2724.9229999999998	2725.4059999999999	2725.8879999999999	2726.37	2726.8519999999999	2727.3339999999998	2727.8159999999998	2728.2979999999998	2728.78	2729.2620000000002	2729.7449999999999	2730.2269999999999	2730.7089999999998	2731.1909999999998	2731.6729999999998	2732.1550000000002	2732.6370000000002	2733.1190000000001	2733.6019999999999	2734.0839999999998	2734.5659999999998	2735.0479999999998	2735.53	2736.0120000000002	2736.4940000000001	2736.9760000000001	2737.4580000000001	2737.9409999999998	2738.4229999999998	2738.9050000000002	2739.3870000000002	2739.8690000000001	2740.3510000000001	2740.8330000000001	2741.3150000000001	2741.7979999999998	2742.28	2742.7620000000002	2743.2440000000001	2743.7260000000001	2744.2080000000001	2744.69	2745.172	2745.6550000000002	2746.136	2746.6190000000001	2747.1010000000001	2747.5830000000001	2748.0650000000001	2748.547	2749.029	2749.511	2749.9929999999999	2750.4760000000001	2750.9580000000001	2751.44	2751.922	2752.404	2752.886	2753.3679999999999	2753.85	2754.3330000000001	2754.8150000000001	2755.297	2755.779	2756.261	2756.7429999999999	2757.2249999999999	2757.7069999999999	2758.1889999999999	2758.672	2759.154	2759.636	2760.1179999999999	2760.6	2761.0819999999999	2761.5639999999999	2762.0459999999998	2762.529	2763.011	2763.4929999999999	2763.9749999999999	2764.4569999999999	2764.9389999999999	2765.4209999999998	2765.9029999999998	2766.3850000000002	2766.8679999999999	2767.35	2767.8319999999999	2768.3139999999999	2768.7959999999998	2769.2779999999998	2769.76	2770.2420000000002	2770.7249999999999	2771.2069999999999	2771.6889999999999	2772.1709999999998	2772.6529999999998	2773.1350000000002	2773.6170000000002	2774.0990000000002	2774.5819999999999	2775.0630000000001	2775.5459999999998	2776.0279999999998	2776.51	2776.9920000000002	2777.4740000000002	2777.9560000000001	2778.4380000000001	2778.92	2779.4029999999998	2779.8850000000002	2780.3670000000002	2780.8490000000002	2781.3310000000001	2781.8130000000001	2782.2950000000001	2782.777	2783.26	2783.7420000000002	2784.2240000000002	2784.7060000000001	2785.1880000000001	2785.67	2786.152	2786.634	2787.116	2787.5990000000002	2788.0810000000001	2788.5630000000001	2789.0450000000001	2789.527	2790.009	2790.491	2790.973	2791.4560000000001	2791.9380000000001	2792.42	2792.902	2793.384	2793.866	2794.348	2794.83	2795.3130000000001	2795.7950000000001	2796.277	2796.759	2797.241	2797.723	2798.2049999999999	2798.6869999999999	2799.1689999999999	2799.652	2800.134	2800.616	2801.098	2801.58	2802.0619999999999	2802.5439999999999	2803.0259999999998	2803.509	2803.99	2804.473	2804.9549999999999	2805.4369999999999	2805.9189999999999	2806.4009999999998	2806.8829999999998	2807.3649999999998	2807.8470000000002	2808.33	2808.8119999999999	2809.2939999999999	2809.7759999999998	2810.2579999999998	2810.74	2811.2220000000002	2811.7040000000002	2812.1869999999999	2812.6689999999999	2813.1509999999998	2813.6329999999998	2814.1149999999998	2814.5970000000002	2815.0790000000002	2815.5610000000001	2816.0430000000001	2816.5259999999998	2817.0079999999998	2817.49	2817.9720000000002	2818.4540000000002	2818.9360000000001	2819.4180000000001	2819.9	2820.3829999999998	2820.8649999999998	2821.3470000000002	2821.8290000000002	2822.3110000000001	2822.7930000000001	2823.2750000000001	2823.7570000000001	2824.24	2824.7220000000002	2825.2040000000002	2825.6860000000001	2826.1680000000001	2826.65	2827.1320000000001	2827.614	2828.096	2828.5790000000002	2829.0610000000001	2829.5430000000001	2830.0250000000001	2830.5070000000001	2830.989	2831.471	2831.953	2832.4360000000001	2832.9169999999999	2833.4	2833.8820000000001	2834.364	2834.846	2835.328	2835.81	2836.2919999999999	2836.7739999999999	2837.2570000000001	2837.739	2838.221	2838.703	2839.1849999999999	2839.6669999999999	2840.1489999999999	2840.6309999999999	2841.114	2841.596	2842.078	2842.56	2843.0419999999999	2843.5239999999999	2844.0059999999999	2844.4879999999998	2844.97	2845.453	2845.9349999999999	2846.4169999999999	2846.8989999999999	2847.3809999999999	2847.8629999999998	2848.3449999999998	2848.8270000000002	2849.31	2849.7919999999999	2850.2739999999999	2850.7559999999999	2851.2379999999998	2851.72	2852.2020000000002	2852.6840000000002	2853.1669999999999	2853.6489999999999	2854.1309999999999	2854.6129999999998	2855.0949999999998	2855.5770000000002	2856.0590000000002	2856.5410000000002	2857.0230000000001	2857.5059999999999	2857.9879999999998	2858.47	2858.9520000000002	2859.4340000000002	2859.9160000000002	2860.3980000000001	2860.88	2861.3629999999998	2861.8440000000001	2862.3270000000002	2862.8090000000002	2863.2910000000002	2863.7730000000001	2864.2550000000001	2864.7370000000001	2865.2190000000001	2865.701	2866.1840000000002	2866.6660000000002	2867.1480000000001	2867.63	2868.1120000000001	2868.5940000000001	2869.076	2869.558	2870.0410000000002	2870.5230000000001	2871.0050000000001	2871.4870000000001	2871.9690000000001	2872.451	2872.933	2873.415	2873.8969999999999	2874.38	2874.8620000000001	2875.3440000000001	2875.826	2876.308	2876.79	2877.2719999999999	2877.7539999999999	2878.2370000000001	2878.7190000000001	2879.201	2879.683	2880.165	2880.6469999999999	2881.1289999999999	2881.6109999999999	2882.0940000000001	2882.576	2883.058	2883.54	2884.0219999999999	2884.5039999999999	2884.9859999999999	2885.4679999999998	2885.95	2886.433	2886.915	2887.3969999999999	2887.8789999999999	2888.3609999999999	2888.8429999999998	2889.3249999999998	2889.8069999999998	2890.29	2890.7710000000002	2891.2539999999999	2891.7359999999999	2892.2179999999998	2892.7	2893.1819999999998	2893.6640000000002	2894.1460000000002	2894.6280000000002	2895.1109999999999	2895.5929999999998	2896.0749999999998	2896.5569999999998	2897.0390000000002	2897.5210000000002	2898.0030000000002	2898.4850000000001	2898.9679999999998	2899.45	2899.9319999999998	2900.4140000000002	2900.8960000000002	2901.3780000000002	2901.86	2902.3420000000001	2902.8240000000001	2903.3069999999998	2903.7890000000002	2904.2710000000002	2904.7530000000002	2905.2350000000001	2905.7170000000001	2906.1990000000001	2906.681	2907.1640000000002	2907.6460000000002	2908.1280000000002	2908.61	2909.0920000000001	2909.5740000000001	2910.056	2910.538	2911.0210000000002	2911.5030000000002	2911.9850000000001	2912.4670000000001	2912.9490000000001	2913.431	2913.913	2914.395	2914.877	2915.36	2915.8420000000001	2916.3240000000001	2916.806	2917.288	2917.77	2918.252	2918.7339999999999	2919.2170000000001	2919.6979999999999	2920.181	2920.663	2921.145	2921.627	2922.1089999999999	2922.5909999999999	2923.0729999999999	2923.5549999999998	2924.038	2924.52	2925.002	2925.4839999999999	2925.9659999999999	2926.4479999999999	2926.93	2927.4119999999998	2927.895	2928.377	2928.8589999999999	2929.3409999999999	2929.8229999999999	2930.3049999999998	2930.7869999999998	2931.2689999999998	2931.7510000000002	2932.2339999999999	2932.7159999999999	2933.1979999999999	2933.68	2934.1619999999998	2934.6439999999998	2935.1260000000002	2935.6080000000002	2936.0909999999999	2936.5729999999999	2937.0549999999998	2937.5369999999998	2938.0189999999998	2938.5010000000002	2938.9830000000002	2939.4650000000001	2939.9479999999999	2940.43	2940.9119999999998	2941.3939999999998	2941.8760000000002	2942.3580000000002	2942.84	2943.3220000000001	2943.8040000000001	2944.2869999999998	2944.7689999999998	2945.2510000000002	2945.7330000000002	2946.2150000000001	2946.6970000000001	2947.1790000000001	2947.6610000000001	2948.1439999999998	2948.625	2949.1080000000002	2949.59	2950.0720000000001	2950.5540000000001	2951.0360000000001	2951.518	2952	2952.482	2952.9650000000001	2953.4470000000001	2953.9290000000001	2954.4110000000001	2954.893	2955.375	2955.857	2956.3389999999999	2956.8220000000001	2957.3040000000001	2957.7860000000001	2958.268	2958.75	2959.232	2959.7139999999999	2960.1959999999999	2960.6779999999999	2961.1610000000001	2961.643	2962.125	2962.607	2963.0889999999999	2963.5709999999999	2964.0529999999999	2964.5349999999999	2965.018	2965.5	2965.982	2966.4639999999999	2966.9459999999999	2967.4279999999999	2967.91	2968.3919999999998	2968.875	2969.357	2969.8389999999999	2970.3209999999999	2970.8029999999999	2971.2849999999999	2971.7669999999998	2972.2489999999998	2972.7310000000002	2973.2139999999999	2973.6959999999999	2974.1779999999999	2974.66	2975.1419999999998	2975.6239999999998	2976.1060000000002	2976.5880000000002	2977.0709999999999	2977.5520000000001	2978.0349999999999	2978.5169999999998	2978.9989999999998	2979.4810000000002	2979.9630000000002	2980.4450000000002	2980.9270000000001	2981.4090000000001	2981.8919999999998	2982.3739999999998	2982.8560000000002	2983.3380000000002	2983.82	2984.3020000000001	2984.7840000000001	2985.2660000000001	2985.7489999999998	2986.2310000000002	2986.7130000000002	2987.1950000000002	2987.6770000000001	2988.1590000000001	2988.6410000000001	2989.123	2989.605	2990.0880000000002	2990.57	2991.0520000000001	2991.5340000000001	2992.0160000000001	2992.498	2992.98	2993.462	2993.9450000000002	2994.4270000000001	2994.9090000000001	2995.3910000000001	2995.873	2996.355	2996.837	2997.319	2997.8020000000001	2998.2840000000001	2998.7660000000001	2999.248	2999.73	3000.212	3000.694	3001.1759999999999	3001.6579999999999	3002.1410000000001	3002.623	3003.105	3003.587	3004.069	3004.5509999999999	3005.0329999999999	3005.5149999999999	3005.998	3006.4789999999998	3006.962	3007.444	3007.9259999999999	3008.4079999999999	3008.89	3009.3719999999998	3009.8539999999998	3010.3359999999998	3010.819	3011.3009999999999	3011.7829999999999	3012.2649999999999	3012.7469999999998	3013.2289999999998	3013.7109999999998	3014.1930000000002	3014.6759999999999	3015.1579999999999	3015.64	3016.1219999999998	3016.6039999999998	3017.0859999999998	3017.5680000000002	3018.05	3018.5320000000002	3019.0149999999999	3019.4969999999998	3019.9789999999998	3020.4609999999998	3020.9430000000002	3021.4250000000002	3021.9070000000002	3022.3890000000001	3022.8719999999998	3023.3539999999998	3023.8359999999998	3024.3180000000002	3024.8	3025.2820000000002	3025.7640000000001	3026.2460000000001	3026.7289999999998	3027.2109999999998	3027.6930000000002	3028.1750000000002	3028.6570000000002	3029.1390000000001	3029.6210000000001	3030.1030000000001	3030.585	3031.0680000000002	3031.55	3032.0320000000002	3032.5140000000001	3032.9960000000001	3033.4780000000001	3033.96	3034.442	3034.9250000000002	3035.4059999999999	3035.8890000000001	3036.3710000000001	3036.8530000000001	3037.335	3037.817	3038.299	3038.7809999999999	3039.2629999999999	3039.7460000000001	3040.2280000000001	3040.71	3041.192	3041.674	3042.1559999999999	3042.6379999999999	3043.12	3043.6030000000001	3044.085	3044.567	3045.049	3045.5309999999999	3046.0129999999999	3046.4949999999999	3046.9769999999999	3047.4589999999998	3047.942	3048.424	3048.9059999999999	3049.3879999999999	3049.87	3050.3519999999999	3050.8339999999998	3051.3159999999998	3051.799	3052.2809999999999	3052.7629999999999	3053.2449999999999	3053.7269999999999	3054.2089999999998	3054.6909999999998	3055.1729999999998	3055.6559999999999	3056.1379999999999	3056.62	3057.1019999999999	3057.5839999999998	3058.0659999999998	3058.5479999999998	3059.03	3059.5120000000002	3059.9949999999999	3060.4769999999999	3060.9589999999998	3061.4409999999998	3061.9229999999998	3062.4050000000002	3062.8870000000002	3063.3690000000001	3063.8519999999999	3064.3330000000001	3064.8159999999998	3065.2979999999998	3065.78	3066.2620000000002	3066.7440000000001	3067.2260000000001	3067.7080000000001	3068.19	3068.6729999999998	3069.1550000000002	3069.6370000000002	3070.1190000000001	3070.6010000000001	3071.0830000000001	3071.5650000000001	3072.047	3072.53	3073.0120000000002	3073.4940000000001	3073.9760000000001	3074.4580000000001	3074.94	3075.422	3075.904	3076.386	3076.8690000000001	3077.3510000000001	3077.8330000000001	3078.3150000000001	3078.797	3079.279	3079.761	3080.2429999999999	3080.7260000000001	3081.2080000000001	3081.69	3082.172	3082.654	3083.136	3083.6179999999999	3084.1	3084.5830000000001	3085.0650000000001	3085.547	3086.029	3086.511	3086.9929999999999	3087.4749999999999	3087.9569999999999	3088.4389999999999	3088.922	3089.404	3089.886	3090.3679999999999	3090.85	3091.3319999999999	3091.8139999999999	3092.2959999999998	3092.779	3093.26	3093.7429999999999	3094.2249999999999	3094.7069999999999	3095.1889999999999	3095.6709999999998	3096.1529999999998	3096.6350000000002	3097.1170000000002	3097.6	3098.0819999999999	3098.5639999999999	3099.0459999999998	3099.5279999999998	3100.01	3100.4920000000002	3100.9740000000002	3101.4569999999999	3101.9389999999999	3102.4209999999998	3102.9029999999998	3103.3850000000002	3103.8670000000002	3104.3490000000002	3104.8310000000001	3105.3130000000001	3105.7959999999998	3106.2779999999998	3106.76	3107.2420000000002	3107.7240000000002	3108.2060000000001	3108.6880000000001	3109.17	3109.6529999999998	3110.1350000000002	3110.6170000000002	3111.0990000000002	3111.5810000000001	3112.0630000000001	3112.5450000000001	3113.027	3113.51	3113.9920000000002	3114.4740000000002	3114.9560000000001	3115.4380000000001	3115.92	3116.402	3116.884	3117.366	3117.8490000000002	3118.3310000000001	3118.8130000000001	3119.2950000000001	3119.777	3120.259	3120.741	3121.223	3121.7060000000001	3122.1880000000001	3122.67	3123.152	3123.634	3124.116	3124.598	3125.08	3125.5630000000001	3126.0439999999999	3126.527	3127.009	3127.491	3127.973	3128.4549999999999	3128.9369999999999	3129.4189999999999	3129.9009999999998	3130.384	3130.866	3131.348	3131.83	3132.3119999999999	3132.7939999999999	3133.2759999999998	3133.7579999999998	3134.24	3134.723	3135.2049999999999	3135.6869999999999	3136.1689999999999	3136.6509999999998	3137.1329999999998	3137.6149999999998	3138.0970000000002	3138.58	3139.0619999999999	3139.5439999999999	3140.0259999999998	3140.5079999999998	3140.99	3141.4720000000002	3141.9540000000002	3142.4369999999999	3142.9189999999999	3143.4009999999998	3143.8829999999998	3144.3649999999998	3144.8470000000002	3145.3290000000002	3145.8110000000001	3146.2930000000001	3146.7759999999998	3147.2579999999998	3147.74	3148.2220000000002	3148.7040000000002	3149.1860000000001	3149.6680000000001	3150.15	3150.6329999999998	3151.1149999999998	3151.5970000000002	3152.0790000000002	3152.5610000000001	3153.0430000000001	3153.5250000000001	3154.0070000000001	3154.49	3154.971	3155.4540000000002	3155.9360000000001	3156.4180000000001	3156.9	3157.3820000000001	3157.864	3158.346	3158.828	3159.3110000000001	3159.7930000000001	3160.2750000000001	3160.7570000000001	3161.239	3161.721	3162.203	3162.6849999999999	3163.1669999999999	3163.65	3164.1320000000001	3164.614	3165.096	3165.578	3166.06	3166.5419999999999	3167.0239999999999	3167.5070000000001	3167.989	3168.471	3168.953	3169.4349999999999	3169.9169999999999	3170.3989999999999	3170.8809999999999	3171.364	3171.846	3172.328	3172.81	3173.2919999999999	3173.7739999999999	3174.2559999999999	3174.7379999999998	3175.22	3175.703	3176.1849999999999	3176.6669999999999	3177.1489999999999	3177.6309999999999	3178.1129999999998	3178.5949999999998	3179.0770000000002	3179.56	3180.0419999999999	3180.5239999999999	3181.0059999999999	3181.4879999999998	3181.97	3182.4520000000002	3182.9340000000002	3183.4169999999999	3183.8980000000001	3184.3809999999999	3184.8629999999998	3185.3449999999998	3185.8270000000002	3186.3090000000002	3186.7910000000002	3187.2730000000001	3187.7550000000001	3188.2379999999998	3188.72	3189.2020000000002	3189.6840000000002	3190.1660000000002	3190.6480000000001	3191.13	3191.6120000000001	3192.0940000000001	3192.5770000000002	3193.0590000000002	3193.5410000000002	3194.0230000000001	3194.5050000000001	3194.9870000000001	3195.4690000000001	3195.951	3196.4340000000002	3196.9160000000002	3197.3980000000001	3197.88	3198.3620000000001	3198.8440000000001	3199.326	3199.808	3200.2910000000002	3200.7730000000001	3201.2550000000001	3201.7370000000001	3202.2190000000001	3202.701	3203.183	3203.665	3204.1469999999999	3204.63	3205.1120000000001	3205.5940000000001	3206.076	3206.558	3207.04	3207.5219999999999	3208.0039999999999	3208.4870000000001	3208.9690000000001	3209.451	3209.933	3210.415	3210.8969999999999	3211.3789999999999	3211.8609999999999	3212.3440000000001	3212.8249999999998	3213.308	3213.79	3214.2719999999999	3214.7539999999999	3215.2359999999999	3215.7179999999998	3216.2	3216.6819999999998	3217.165	3217.6469999999999	3218.1289999999999	3218.6109999999999	3219.0929999999998	3219.5749999999998	3220.0569999999998	3220.5390000000002	3221.0210000000002	3221.5039999999999	3221.9859999999999	3222.4679999999998	3222.95	3223.4319999999998	3223.9140000000002	3224.3960000000002	3224.8780000000002	3225.3609999999999	3225.8429999999998	3226.3249999999998	3226.8069999999998	3227.2890000000002	3227.7710000000002	3228.2530000000002	3228.7350000000001	3229.2179999999998	3229.7	3230.1819999999998	3230.6640000000002	3231.1460000000002	3231.6280000000002	3232.11	3232.5920000000001	3233.0740000000001	3233.5569999999998	3234.0390000000002	3234.5210000000002	3235.0030000000002	3235.4850000000001	3235.9670000000001	3236.4490000000001	3236.931	3237.4140000000002	3237.8960000000002	3238.3780000000002	3238.86	3239.3420000000001	3239.8240000000001	3240.306	3240.788	3241.2710000000002	3241.752	3242.2350000000001	3242.7170000000001	3243.1990000000001	3243.681	3244.163	3244.645	3245.127	3245.6089999999999	3246.0920000000001	3246.5740000000001	3247.056	3247.538	3248.02	3248.502	3248.9839999999999	3249.4659999999999	3249.9479999999999	3250.431	3250.913	3251.395	3251.877	3252.3589999999999	3252.8409999999999	3253.3229999999999	3253.8049999999998	3254.288	3254.77	3255.252	3255.7339999999999	3256.2159999999999	3256.6979999999999	3257.18	3257.6619999999998	3258.145	3258.627	3259.1089999999999	3259.5909999999999	3260.0729999999999	3260.5549999999998	3261.0369999999998	3261.5189999999998	3262.0010000000002	3262.4839999999999	3262.9659999999999	3263.4479999999999	3263.93	3264.4119999999998	3264.8939999999998	3265.3760000000002	3265.8580000000002	3266.3409999999999	3266.8229999999999	3267.3049999999998	3267.7869999999998	3268.2689999999998	3268.7510000000002	3269.2330000000002	3269.7150000000001	3270.1979999999999	3270.6790000000001	3271.1619999999998	3271.6439999999998	3272.1260000000002	3272.6080000000002	3273.09	3273.5720000000001	3274.0540000000001	3274.5360000000001	3275.0189999999998	3275.5010000000002	3275.9830000000002	3276.4650000000001	3276.9470000000001	3277.4290000000001	3277.9110000000001	3278.393	3278.875	3279.3580000000002	3279.84	3280.3220000000001	3280.8040000000001	3281.2860000000001	3281.768	3282.25	3282.732	3283.2150000000001	3283.6970000000001	3284.1790000000001	3284.6610000000001	3285.143	3285.625	3286.107	3286.5889999999999	3287.0720000000001	3287.5540000000001	3288.0360000000001	3288.518	3289	3289.482	3289.9639999999999	3290.4459999999999	3290.9279999999999	3291.4110000000001	3291.893	3292.375	3292.857	3293.3389999999999	3293.8209999999999	3294.3029999999999	3294.7849999999999	3295.268	3295.75	3296.232	3296.7139999999999	3297.1959999999999	3297.6779999999999	3298.16	3298.6419999999998	3299.125	3299.6060000000002	3300.0889999999999	3300.5709999999999	3301.0529999999999	3301.5349999999999	3302.0169999999998	3302.4989999999998	3302.9810000000002	3303.4630000000002	3303.9459999999999	3304.4279999999999	3304.91	3305.3919999999998	3305.8739999999998	3306.3560000000002	3306.8380000000002	3307.32	3307.8020000000001	3308.2849999999999	3308.7669999999998	3309.2489999999998	3309.7310000000002	3310.2130000000002	3310.6950000000002	3311.1770000000001	3311.6590000000001	3312.1419999999998	3312.6239999999998	3313.1060000000002	3313.5880000000002	3314.07	3314.5520000000001	3315.0340000000001	3315.5160000000001	3315.9989999999998	3316.4810000000002	3316.9630000000002	3317.4450000000002	3317.9270000000001	3318.4090000000001	3318.8910000000001	3319.373	3319.855	3320.3380000000002	3320.82	3321.3020000000001	3321.7840000000001	3322.2660000000001	3322.748	3323.23	3323.712	3324.1950000000002	3324.6770000000001	3325.1590000000001	3325.6410000000001	3326.123	3326.605	3327.087	3327.569	3328.0520000000001	3328.5329999999999	3329.0160000000001	3329.498	3329.98	3330.462	3330.944	3331.4259999999999	3331.9079999999999	3332.39	3332.873	3333.355	3333.837	3334.319	3334.8009999999999	3335.2829999999999	3335.7649999999999	3336.2469999999998	3336.7289999999998	3337.212	3337.694	3338.1759999999999	3338.6579999999999	3339.14	3339.6219999999998	3340.1039999999998	3340.5859999999998	3341.069	3341.5509999999999	3342.0329999999999	3342.5149999999999	3342.9969999999998	3343.4789999999998	3343.9609999999998	3344.4430000000002	3344.9259999999999	3345.4079999999999	3345.89	3346.3719999999998	3346.8539999999998	3347.3359999999998	3347.8180000000002	3348.3	3348.7820000000002	3349.2649999999999	3349.7469999999998	3350.2289999999998	3350.7109999999998	3351.1930000000002	3351.6750000000002	3352.1570000000002	3352.6390000000001	3353.1219999999998	3353.6039999999998	3354.0859999999998	3354.5680000000002	3355.05	3355.5320000000002	3356.0140000000001	3356.4960000000001	3356.9789999999998	3357.46	3357.9430000000002	3358.4250000000002	3358.9070000000002	3359.3890000000001	3359.8710000000001	3360.3530000000001	3360.835	3361.317	3361.8	3362.2820000000002	3362.7640000000001	3363.2460000000001	3363.7280000000001	3364.21	3364.692	3365.174	3365.6559999999999	3366.1390000000001	3366.6210000000001	3367.1030000000001	3367.585	3368.067	3368.549	3369.0309999999999	3369.5129999999999	3369.9960000000001	3370.4780000000001	3370.96	3371.442	3371.924	3372.4059999999999	3372.8879999999999	3373.37	3373.8530000000001	3374.3339999999998	3374.817	3375.299	3375.7809999999999	3376.2629999999999	3376.7449999999999	3377.2269999999999	3377.7089999999998	3378.1909999999998	3378.674	3379.1559999999999	3379.6379999999999	3380.12	3380.6019999999999	3381.0839999999998	3381.5659999999998	3382.0479999999998	3382.5309999999999	3383.0129999999999	3383.4949999999999	3383.9769999999999	3384.4589999999998	3384.9409999999998	3385.4229999999998	3385.9050000000002	3386.3870000000002	3386.87	3387.3519999999999	3387.8339999999998	3388.3159999999998	3388.7979999999998	3389.28	3389.7620000000002	3390.2440000000001	3390.7269999999999	3391.2089999999998	3391.6909999999998	3392.1729999999998	3392.6550000000002	3393.1370000000002	3393.6190000000001	3394.1010000000001	3394.5830000000001	3395.0659999999998	3395.5479999999998	3396.03	3396.5120000000002	3396.9940000000001	3397.4760000000001	3397.9580000000001	3398.44	3398.9229999999998	3399.4050000000002	3399.8870000000002	3400.3690000000001	3400.8510000000001	3401.3330000000001	3401.8150000000001	3402.297	3402.78	3403.261	3403.7440000000001	3404.2260000000001	3404.7080000000001	3405.19	3405.672	3406.154	3406.636	3407.1179999999999	3407.6010000000001	3408.0830000000001	3408.5650000000001	3409.047	3409.529	3410.011	3410.4929999999999	3410.9749999999999	3411.4580000000001	3411.94	3412.422	3412.904	3413.386	3413.8679999999999	3414.35	3414.8319999999999	3415.3139999999999	3415.797	3416.279	3416.761	3417.2429999999999	3417.7249999999999	3418.2069999999999	3418.6889999999999	3419.1709999999998	3419.654	3420.136	3420.6179999999999	3421.1	3421.5819999999999	3422.0639999999999	3422.5459999999998	3423.0279999999998	3423.51	3423.9929999999999	3424.4749999999999	3424.9569999999999	3425.4389999999999	3425.9209999999998	3426.4029999999998	3426.8850000000002	3427.3670000000002	3427.85	3428.3319999999999	3428.8139999999999	3429.2959999999998	3429.7779999999998	3430.26	3430.7420000000002	3431.2240000000002	3431.7069999999999	3432.1880000000001	3432.6709999999998	3433.1529999999998	3433.6350000000002	3434.1170000000002	3434.5990000000002	3435.0810000000001	3435.5630000000001	3436.0450000000001	3436.5279999999998	3437.01	3437.4920000000002	3437.9740000000002	3438.4560000000001	3438.9380000000001	3439.42	3439.902	3440.3850000000002	3440.8670000000002	3441.3490000000002	3441.8310000000001	3442.3130000000001	3442.7950000000001	3443.277	3443.759	3444.241	3444.7240000000002	3445.2060000000001	3445.6880000000001	3446.17	3446.652	3447.134	3447.616	3448.098	3448.5810000000001	3449.0630000000001	3449.5450000000001	3450.027	3450.509	3450.991	3451.473	3451.9549999999999	3452.4380000000001	3452.92	3453.402	3453.884	3454.366	3454.848	3455.33	3455.8119999999999	3456.2939999999999	3456.777	3457.259	3457.741	3458.223	3458.7049999999999	3459.1869999999999	3459.6689999999999	3460.1509999999998	3460.634	3461.1149999999998	3461.598	3462.08	3462.5619999999999	3463.0439999999999	3463.5259999999998	3464.0079999999998	3464.49	3464.9720000000002	3465.4549999999999	3465.9369999999999	3466.4189999999999	3466.9009999999998	3467.3829999999998	3467.8649999999998	3468.3470000000002	3468.8290000000002	3469.3119999999999	3469.7939999999999	3470.2759999999998	3470.7579999999998	3471.24	3471.7220000000002	3472.2040000000002	3472.6860000000001	3473.1680000000001	3473.6509999999998	3474.1329999999998	3474.6149999999998	3475.0970000000002	3475.5790000000002	3476.0610000000001	3476.5430000000001	3477.0250000000001	3477.5079999999998	3477.99	3478.4720000000002	3478.9540000000002	3479.4360000000001	3479.9180000000001	3480.4	3480.8820000000001	3481.3649999999998	3481.8470000000002	3482.3290000000002	3482.8110000000001	3483.2930000000001	3483.7750000000001	3484.2570000000001	3484.739	3485.221	3485.7040000000002	3486.1860000000001	3486.6680000000001	3487.15	3487.6320000000001	3488.114	3488.596	3489.078	3489.5610000000001	3490.0419999999999	3490.5250000000001	3491.0070000000001	3491.489	3491.971	3492.453	3492.9349999999999	3493.4169999999999	3493.8989999999999	3494.3820000000001	3494.864	3495.346	3495.828	3496.31	3496.7919999999999	3497.2739999999999	3497.7559999999999	3498.239	3498.721	3499.203	3499.6849999999999	3500.1669999999999	3500.6489999999999	3501.1309999999999	3501.6129999999998	3502.0949999999998	3502.578	3503.06	3503.5419999999999	3504.0239999999999	3504.5059999999999	3504.9879999999998	3505.47	3505.9520000000002	3506.4349999999999	3506.9169999999999	3507.3989999999999	3507.8809999999999	3508.3629999999998	3508.8449999999998	3509.3270000000002	3509.8090000000002	3510.2919999999999	3510.7739999999999	3511.2559999999999	3511.7379999999998	3512.22	3512.7020000000002	3513.1840000000002	3513.6660000000002	3514.1480000000001	3514.6309999999999	3515.1129999999998	3515.5949999999998	3516.0770000000002	3516.5590000000002	3517.0410000000002	3517.5230000000001	3518.0050000000001	3518.4879999999998	3518.9690000000001	3519.4520000000002	3519.9340000000002	3520.4160000000002	3520.8980000000001	3521.38	3521.8620000000001	3522.3440000000001	3522.826	3523.3090000000002	3523.7910000000002	3524.2730000000001	3524.7550000000001	3525.2370000000001	3525.7190000000001	3526.201	3526.683	3527.1660000000002	3527.6480000000001	3528.13	3528.6120000000001	3529.0940000000001	3529.576	3530.058	3530.54	3531.0219999999999	3531.5050000000001	3531.9870000000001	3532.4690000000001	3532.951	3533.433	3533.915	3534.3969999999999	3534.8789999999999	3535.3620000000001	3535.8440000000001	3536.326	3536.808	3537.29	3537.7719999999999	3538.2539999999999	3538.7359999999999	3539.2190000000001	3539.701	3540.183	3540.665	3541.1469999999999	3541.6289999999999	3542.1109999999999	3542.5929999999998	3543.0749999999998	3543.558	3544.04	3544.5219999999999	3545.0039999999999	3545.4859999999999	3545.9679999999998	3546.45	3546.9319999999998	3547.415	3547.8960000000002	3548.3789999999999	3548.8609999999999	3549.3429999999998	3549.8249999999998	3550.3069999999998	3550.7890000000002	3551.2710000000002	3551.7530000000002	3552.2359999999999	3552.7179999999998	3553.2	3553.6819999999998	3554.1640000000002	3554.6460000000002	3555.1280000000002	3555.61	3556.0929999999998	3556.5749999999998	3557.0569999999998	3557.5390000000002	3558.0210000000002	3558.5030000000002	3558.9850000000001	3559.4670000000001	3559.9490000000001	3560.4319999999998	3560.9140000000002	3561.3960000000002	3561.8780000000002	3562.36	3562.8420000000001	3563.3240000000001	3563.806	3564.2890000000002	3564.7710000000002	3565.2530000000002	3565.7350000000001	3566.2170000000001	3566.6990000000001	3567.181	3567.663	3568.1460000000002	3568.6280000000002	3569.11	3569.5920000000001	3570.0740000000001	3570.556	3571.038	3571.52	3572.002	3572.4850000000001	3572.9670000000001	3573.4490000000001	3573.931	3574.413	3574.895	3575.377	3575.8589999999999	3576.3420000000001	3576.8229999999999	3577.306	3577.788	3578.27	3578.752	3579.2339999999999	3579.7159999999999	3580.1979999999999	3580.68	3581.163	3581.645	3582.127	3582.6089999999999	3583.0909999999999	3583.5729999999999	3584.0549999999998	3584.5369999999998	3585.02	3585.502	3585.9839999999999	3586.4659999999999	3586.9479999999999	3587.43	3587.9119999999998	3588.3939999999998	3588.8760000000002	3589.3589999999999	3589.8409999999999	3590.3229999999999	3590.8049999999998	3591.2869999999998	3591.7689999999998	3592.2510000000002	3592.7330000000002	3593.2159999999999	3593.6979999999999	3594.18	3594.6619999999998	3595.1439999999998	3595.6260000000002	3596.1080000000002	3596.59	3597.0729999999999	3597.5549999999998	3598.0369999999998	3598.5189999999998	3599.0010000000002	3599.4830000000002	3599.9650000000001	3600.4470000000001	3600.9290000000001	3601.4119999999998	3601.8939999999998	3602.3760000000002	3602.8580000000002	3603.34	3603.8220000000001	3604.3040000000001	3604.7860000000001	3605.2689999999998	3605.75	3606.2330000000002	3606.7150000000001	3607.1970000000001	3607.6790000000001	3608.1610000000001	3608.643	3609.125	3609.607	3610.09	3610.5720000000001	3611.0540000000001	3611.5360000000001	3612.018	3612.5	3612.982	3613.4639999999999	3613.9470000000001	3614.4290000000001	3614.9110000000001	3615.393	3615.875	3616.357	3616.8389999999999	3617.3209999999999	3617.8029999999999	3618.2860000000001	3618.768	3619.25	3619.732	3620.2139999999999	3620.6959999999999	3621.1779999999999	3621.66	3622.143	3622.625	3623.107	3623.5889999999999	3624.0709999999999	3624.5529999999999	3625.0349999999999	3625.5169999999998	3626	3626.482	3626.9639999999999	3627.4459999999999	3627.9279999999999	3628.41	3628.8919999999998	3629.3739999999998	3629.8560000000002	3630.3389999999999	3630.8209999999999	3631.3029999999999	3631.7849999999999	3632.2669999999998	3632.7489999999998	3633.2310000000002	3633.7130000000002	3634.1959999999999	3634.6770000000001	3635.16	3635.6419999999998	3636.1239999999998	3636.6060000000002	3637.0880000000002	3637.57	3638.0520000000001	3638.5340000000001	3639.0169999999998	3639.4989999999998	3639.9810000000002	3640.4630000000002	3640.9450000000002	3641.4270000000001	3641.9090000000001	3642.3910000000001	3642.8739999999998	3643.3560000000002	3643.8380000000002	3644.32	3644.8020000000001	3645.2840000000001	3645.7660000000001	3646.248	3646.73	3647.2130000000002	3647.6950000000002	3648.1770000000001	3648.6590000000001	3649.1410000000001	3649.623	3650.105	3650.587	3651.07	3651.5520000000001	3652.0340000000001	3652.5160000000001	3652.998	3653.48	3653.962	3654.444	3654.9270000000001	3655.4090000000001	3655.8910000000001	3656.373	3656.855	3657.337	3657.819	3658.3009999999999	3658.7829999999999	3659.2660000000001	3659.748	3660.23	3660.712	3661.194	3661.6759999999999	3662.1579999999999	3662.64	3663.123	3663.6039999999998	3664.087	3664.569	3665.0509999999999	3665.5329999999999	3666.0149999999999	3666.4969999999998	3666.9789999999998	3667.4609999999998	3667.944	3668.4259999999999	3668.9079999999999	3669.39	3669.8719999999998	3670.3539999999998	3670.8359999999998	3671.3180000000002	3671.8009999999999	3672.2829999999999	3672.7649999999999	3673.2469999999998	3673.7289999999998	3674.2109999999998	3674.6930000000002	3675.1750000000002	3675.6570000000002	3676.14	3676.6219999999998	3677.1039999999998	3677.5859999999998	3678.0680000000002	3678.55	3679.0320000000002	3679.5140000000001	3679.9969999999998	3680.4789999999998	3680.9609999999998	3681.4430000000002	3681.9250000000002	3682.4070000000002	3682.8890000000001	3683.3710000000001	3683.8539999999998	3684.3359999999998	3684.8180000000002	3685.3	3685.7820000000002	3686.2640000000001	3686.7460000000001	3687.2280000000001	3687.71	3688.1930000000002	3688.6750000000002	3689.1570000000002	3689.6390000000001	3690.1210000000001	3690.6030000000001	3691.085	3691.567	3692.05	3692.5309999999999	3693.0140000000001	3693.4960000000001	3693.9780000000001	3694.46	3694.942	3695.424	3695.9059999999999	3696.3879999999999	3696.8710000000001	3697.3530000000001	3697.835	3698.317	3698.799	3699.2809999999999	3699.7629999999999	3700.2449999999999	3700.7280000000001	3701.21	3701.692	3702.174	3702.6559999999999	3703.1379999999999	3703.62	3704.1019999999999	3704.5839999999998	3705.067	3705.549	3706.0309999999999	3706.5129999999999	3706.9949999999999	3707.4769999999999	3707.9589999999998	3708.4409999999998	3708.924	3709.4059999999999	3709.8879999999999	3710.37	3710.8519999999999	3711.3339999999998	3711.8159999999998	3712.2979999999998	3712.7809999999999	3713.2629999999999	3713.7449999999999	3714.2269999999999	3714.7089999999998	3715.1909999999998	3715.6729999999998	3716.1550000000002	3716.6370000000002	3717.12	3717.6019999999999	3718.0839999999998	3718.5659999999998	3719.0479999999998	3719.53	3720.0120000000002	3720.4940000000001	3720.9769999999999	3721.4580000000001	3721.9409999999998	3722.4229999999998	3722.9050000000002	3723.3870000000002	3723.8690000000001	3724.3510000000001	3724.8330000000001	3725.3150000000001	3725.7979999999998	3726.28	3726.7620000000002	3727.2440000000001	3727.7260000000001	3728.2080000000001	3728.69	3729.172	3729.6550000000002	3730.1370000000002	3730.6190000000001	3731.1010000000001	3731.5830000000001	3732.0650000000001	3732.547	3733.029	3733.511	3733.9940000000001	3734.4760000000001	3734.9580000000001	3735.44	3735.922	3736.404	3736.886	3737.3679999999999	3737.8510000000001	3738.3330000000001	3738.8150000000001	3739.297	3739.779	3740.261	3740.7429999999999	3741.2249999999999	3741.7080000000001	3742.19	3742.672	3743.154	3743.636	3744.1179999999999	3744.6	3745.0819999999999	3745.5639999999999	3746.047	3746.529	3747.011	3747.4929999999999	3747.9749999999999	3748.4569999999999	3748.9389999999999	3749.4209999999998	3749.904	3750.3850000000002	3750.8679999999999	3751.35	3751.8319999999999	3752.3139999999999	3752.7959999999998	3753.2779999999998	3753.76	3754.2420000000002	3754.7249999999999	3755.2069999999999	3755.6889999999999	3756.1709999999998	3756.6529999999998	3757.1350000000002	3757.6170000000002	3758.0990000000002	3758.5819999999999	3759.0639999999999	3759.5459999999998	3760.0279999999998	3760.51	3760.9920000000002	3761.4740000000002	3761.9560000000001	3762.4380000000001	3762.9209999999998	3763.4029999999998	3763.8850000000002	3764.3670000000002	3764.8490000000002	3765.3310000000001	3765.8130000000001	3766.2950000000001	3766.7779999999998	3767.26	3767.7420000000002	3768.2240000000002	3768.7060000000001	3769.1880000000001	3769.67	3770.152	3770.6350000000002	3771.1170000000002	3771.5990000000002	3772.0810000000001	3772.5630000000001	3773.0450000000001	3773.527	3774.009	3774.491	3774.9740000000002	3775.4560000000001	3775.9380000000001	3776.42	3776.902	3777.384	3777.866	3778.348	3778.8310000000001	3779.3130000000001	3779.7950000000001	3780.277	3780.759	3781.241	3781.723	3782.2049999999999	3782.6880000000001	3783.1689999999999	3783.652	3784.134	3784.616	3785.098	3785.58	3786.0619999999999	3786.5439999999999	3787.0259999999998	3787.509	3787.991	3788.473	3788.9549999999999	3789.4369999999999	3789.9189999999999	3790.4009999999998	3790.8829999999998	3791.3649999999998	3791.848	3792.33	3792.8119999999999	3793.2939999999999	3793.7759999999998	3794.2579999999998	3794.74	3795.2220000000002	3795.7049999999999	3796.1869999999999	3796.6689999999999	3797.1509999999998	3797.6329999999998	3798.1149999999998	3798.5970000000002	3799.0790000000002	3799.5619999999999	3800.0439999999999	3800.5259999999998	3801.0079999999998	3801.49	3801.9720000000002	3802.4540000000002	3802.9360000000001	3803.4180000000001	3803.9009999999998	3804.3829999999998	3804.8649999999998	3805.3470000000002	3805.8290000000002	3806.3110000000001	3806.7930000000001	3807.2750000000001	3807.7579999999998	3808.24	3808.7220000000002	3809.2040000000002	3809.6860000000001	3810.1680000000001	3810.65	3811.1320000000001	3811.6149999999998	3812.096	3812.5790000000002	3813.0610000000001	3813.5430000000001	3814.0250000000001	3814.5070000000001	3814.989	3815.471	3815.953	3816.4360000000001	3816.9180000000001	3817.4	3817.8820000000001	3818.364	3818.846	3819.328	3819.81	3820.2919999999999	3820.7750000000001	3821.2570000000001	3821.739	3822.221	3822.703	3823.1849999999999	3823.6669999999999	3824.1489999999999	3824.6320000000001	3825.114	3825.596	3826.078	3826.56	3827.0419999999999	3827.5239999999999	3828.0059999999999	3828.489	3828.971	3829.453	3829.9349999999999	3830.4169999999999	3830.8989999999999	3831.3809999999999	3831.8629999999998	3832.3449999999998	3832.828	3833.31	3833.7919999999999	3834.2739999999999	3834.7559999999999	3835.2379999999998	3835.72	3836.2020000000002	3836.6849999999999	3837.1669999999999	3837.6489999999999	3838.1309999999999	3838.6129999999998	3839.0949999999998	3839.5770000000002	3840.0590000000002	3840.5419999999999	3841.0230000000001	3841.5059999999999	3841.9879999999998	3842.47	3842.9520000000002	3843.4340000000002	3843.9160000000002	3844.3980000000001	3844.88	3845.3629999999998	3845.8449999999998	3846.3270000000002	3846.8090000000002	3847.2910000000002	3847.7730000000001	3848.2550000000001	3848.7370000000001	3849.2190000000001	3849.7020000000002	3850.1840000000002	3850.6660000000002	3851.1480000000001	3851.63	3852.1120000000001	3852.5940000000001	3853.076	3853.5590000000002	3854.0410000000002	3854.5230000000001	3855.0050000000001	3855.4870000000001	3855.9690000000001	3856.451	3856.933	3857.4160000000002	3857.8980000000001	3858.38	3858.8620000000001	3859.3440000000001	3859.826	3860.308	3860.79	3861.2719999999999	3861.7550000000001	3862.2370000000001	3862.7190000000001	3863.201	3863.683	3864.165	3864.6469999999999	3865.1289999999999	3865.6120000000001	3866.0940000000001	3866.576	3867.058	3867.54	3868.0219999999999	3868.5039999999999	3868.9859999999999	3869.4690000000001	3869.95	3870.433	3870.915	3871.3969999999999	3871.8789999999999	3872.3609999999999	3872.8429999999998	3873.3249999999998	3873.8069999999998	3874.29	3874.7719999999999	3875.2539999999999	3875.7359999999999	3876.2179999999998	3876.7	3877.1819999999998	3877.6640000000002	3878.1460000000002	3878.6289999999999	3879.1109999999999	3879.5929999999998	3880.0749999999998	3880.5569999999998	3881.0390000000002	3881.5210000000002	3882.0030000000002	3882.4859999999999	3882.9679999999998	3883.45	3883.9319999999998	3884.4140000000002	3884.8960000000002	3885.3780000000002	3885.86	3886.3429999999998	3886.8249999999998	3887.3069999999998	3887.7890000000002	3888.2710000000002	3888.7530000000002	3889.2350000000001	3889.7170000000001	3890.1990000000001	3890.6819999999998	3891.1640000000002	3891.6460000000002	3892.1280000000002	3892.61	3893.0920000000001	3893.5740000000001	3894.056	3894.5390000000002	3895.0210000000002	3895.5030000000002	3895.9850000000001	3896.4670000000001	3896.9490000000001	3897.431	3897.913	3898.3960000000002	3898.877	3899.36	3899.8420000000001	3900.3240000000001	3900.806	3901.288	3901.77	3902.252	3902.7339999999999	3903.2170000000001	3903.6990000000001	3904.181	3904.663	3905.145	3905.627	3906.1089999999999	3906.5909999999999	3907.0729999999999	3907.556	3908.038	3908.52	3909.002	3909.4839999999999	3909.9659999999999	3910.4479999999999	3910.93	3911.413	3911.895	3912.377	3912.8589999999999	3913.3409999999999	3913.8229999999999	3914.3049999999998	3914.7869999999998	3915.27	3915.752	3916.2339999999999	3916.7159999999999	3917.1979999999999	3917.68	3918.1619999999998	3918.6439999999998	3919.1260000000002	3919.6089999999999	3920.0909999999999	3920.5729999999999	3921.0549999999998	3921.5369999999998	3922.0189999999998	3922.5010000000002	3922.9830000000002	3923.4659999999999	3923.9479999999999	3924.43	3924.9119999999998	3925.3939999999998	3925.8760000000002	3926.3580000000002	3926.84	3927.3229999999999	3927.8040000000001	3928.2869999999998	3928.7689999999998	3929.2510000000002	3929.7330000000002	3930.2150000000001	3930.6970000000001	3931.1790000000001	3931.6610000000001	3932.1439999999998	3932.6260000000002	3933.1080000000002	3933.59	3934.0720000000001	3934.5540000000001	3935.0360000000001	3935.518	3936	3936.4830000000002	3936.9650000000001	3937.4470000000001	3937.9290000000001	3938.4110000000001	3938.893	3939.375	3939.857	3940.34	3940.8220000000001	3941.3040000000001	3941.7860000000001	3942.268	3942.75	3943.232	3943.7139999999999	3944.1970000000001	3944.6790000000001	3945.1610000000001	3945.643	3946.125	3946.607	3947.0889999999999	3947.5709999999999	3948.0529999999999	3948.5360000000001	3949.018	3949.5	3949.982	3950.4639999999999	3950.9459999999999	3951.4279999999999	3951.91	3952.393	3952.875	3953.357	3953.8389999999999	3954.3209999999999	3954.8029999999999	3955.2849999999999	3955.7669999999998	3956.25	3956.7310000000002	3957.2139999999999	3957.6959999999999	3958.1779999999999	3958.66	3959.1419999999998	3959.6239999999998	3960.1060000000002	3960.5880000000002	3961.0709999999999	3961.5529999999999	3962.0349999999999	3962.5169999999998	3962.9989999999998	3963.4810000000002	3963.9630000000002	3964.4450000000002	3964.9270000000001	3965.41	3965.8919999999998	3966.3739999999998	3966.8560000000002	3967.3380000000002	3967.82	3968.3020000000001	3968.7840000000001	3969.2669999999998	3969.7489999999998	3970.2310000000002	3970.7130000000002	3971.1950000000002	3971.6770000000001	3972.1590000000001	3972.6410000000001	3973.1239999999998	3973.6060000000002	3974.0880000000002	3974.57	3975.0520000000001	3975.5340000000001	3976.0160000000001	3976.498	3976.98	3977.4630000000002	3977.9450000000002	3978.4270000000001	3978.9090000000001	3979.3910000000001	3979.873	3980.355	3980.837	3981.32	3981.8020000000001	3982.2840000000001	3982.7660000000001	3983.248	3983.73	3984.212	3984.694	3985.1770000000001	3985.6579999999999	3986.1410000000001	3986.623	3987.105	3987.587	3988.069	3988.5509999999999	3989.0329999999999	3989.5149999999999	3989.998	3990.48	3990.962	3991.444	3991.9259999999999	3992.4079999999999	3992.89	3993.3719999999998	3993.8539999999998	3994.337	3994.819	3995.3009999999999	3995.7829999999999	3996.2649999999999	3996.7469999999998	3997.2289999999998	3997.7109999999998	3998.194	3998.6759999999999	3999.1579999999999	3999.64	4000.1219999999998	0	0.63325909999999996	0.63050059999999997	0.62840300000000004	0.62710699999999997	0.62663250000000004	0.62686750000000002	0.62757079999999998	0.62844630000000001	0.62923050000000003	0.62978190000000001	0.63012780000000002	0.63043280000000002	0.63090900000000005	0.63168519999999995	0.63274149999999996	0.63389779999999996	0.63491880000000001	0.63559849999999996	0.63586240000000005	0.63578489999999999	0.63555680000000003	0.63539610000000002	0.63544929999999999	0.6357524	0.63623229999999997	0.63677070000000002	0.63726170000000004	0.63766049999999996	0.63798639999999995	0.63830390000000004	0.638687	0.63920270000000001	0.63992340000000003	0.64094810000000002	0.64242630000000001	0.64454739999999999	0.64745450000000004	0.65102959999999999	0.65465099999999998	0.65734049999999999	0.65834669999999995	0.65772229999999998	0.65611280000000005	0.65427299999999999	0.65274010000000005	0.65176889999999998	0.65141450000000001	0.65154809999999996	0.65193120000000004	0.6522675	0.65232270000000003	0.65199660000000004	0.65134259999999999	0.6505261	0.64973939999999997	0.64913410000000005	0.64877180000000001	0.64863689999999996	0.64866069999999998	0.64876259999999997	0.64886840000000001	0.64892819999999996	0.64892530000000004	0.64887410000000001	0.64881690000000003	0.64881149999999999	0.648922	0.6492	0.64966440000000003	0.65029479999999995	0.65102709999999997	0.65177510000000005	0.65244120000000005	0.65294989999999997	0.65326830000000002	0.6534044	0.65340149999999997	0.65331099999999998	0.65317199999999997	0.65299660000000004	0.65277759999999996	0.65249900000000005	0.65214839999999996	0.6517271	0.65125310000000003	0.65075989999999995	0.65030030000000005	0.64994229999999997	0.64975550000000004	0.64980420000000005	0.65012429999999999	0.65070320000000004	0.65146950000000003	0.65229740000000003	0.65304059999999997	0.65355929999999995	0.65377700000000005	0.65371000000000001	0.65347149999999998	0.65323379999999998	0.65316289999999999	0.65337199999999995	0.65387580000000001	0.65460689999999999	0.65544380000000002	0.65626390000000001	0.65697159999999999	0.65751859999999995	0.65791230000000001	0.65819859999999997	0.65843589999999996	0.65866539999999996	0.65890320000000002	0.65914669999999997	0.65938819999999998	0.65962600000000005	0.65987039999999997	0.66013999999999995	0.66045419999999999	0.66082050000000003	0.66122840000000005	0.66165350000000001	0.66206379999999998	0.6624293	0.66272209999999998	0.66291610000000001	0.66298889999999999	0.66292859999999998	0.66274480000000002	0.66247449999999997	0.66218129999999997	0.66193550000000001	0.66179719999999997	0.66179969999999999	0.66194209999999998	0.66219749999999999	0.662524	0.66288029999999998	0.66322650000000005	0.66352719999999998	0.66375280000000003	0.66387770000000002	0.66388820000000004	0.66378899999999996	0.66361060000000005	0.66340849999999996	0.66325210000000001	0.66321560000000002	0.66334409999999999	0.66362580000000004	0.66397419999999996	0.66425860000000003	0.66435860000000002	0.66421280000000005	0.66384509999999997	0.66334329999999997	0.6628349	0.66244289999999995	0.66227259999999999	0.66238980000000003	0.66280729999999999	0.66348989999999997	0.66436309999999998	0.66533960000000003	0.66632910000000001	0.66725909999999999	0.66808900000000004	0.66880830000000002	0.66943730000000001	0.6700159	0.67058810000000002	0.67117910000000003	0.6717805	0.67234300000000002	0.67279160000000005	0.6730564	0.6731026	0.67295320000000003	0.67268689999999998	0.67241720000000005	0.67224980000000001	0.67226059999999999	0.6724774	0.67287799999999998	0.67340250000000001	0.67396999999999996	0.67450339999999998	0.67493440000000005	0.67521799999999998	0.67533770000000004	0.67530829999999997	0.67517389999999999	0.67499799999999999	0.67485510000000004	0.67481029999999997	0.67490380000000005	0.67514839999999998	0.67552920000000005	0.67601719999999998	0.67657940000000005	0.67719510000000005	0.67785669999999998	0.6785658	0.67932130000000002	0.6801083	0.68089169999999999	0.68162639999999997	0.68226549999999997	0.68277829999999995	0.6831642	0.68345920000000004	0.68372920000000004	0.68404310000000002	0.68445489999999998	0.68498340000000002	0.68561289999999997	0.68630729999999995	0.68702169999999996	0.68771289999999996	0.68833239999999996	0.6888341	0.68918210000000002	0.68936390000000003	0.6894074	0.68938200000000005	0.68939240000000002	0.68954559999999998	0.68992419999999999	0.69056399999999996	0.691438	0.69246240000000003	0.69351819999999997	0.69449839999999996	0.69533319999999998	0.69601369999999996	0.69658279999999995	0.69711639999999997	0.6976909	0.69835740000000002	0.69913219999999998	0.69999739999999999	0.70091570000000003	0.70184310000000005	0.70274429999999999	0.70359550000000004	0.70437609999999995	0.70506080000000004	0.70561589999999996	0.7060014	0.70618769999999997	0.70616809999999997	0.70596979999999998	0.70564850000000001	0.70527830000000002	0.70493280000000003	0.70466150000000005	0.70448319999999998	0.70438140000000005	0.70431639999999995	0.7042368	0.70410320000000004	0.70390719999999996	0.703677	0.70346830000000005	0.70334039999999998	0.70334140000000001	0.70349410000000001	0.7037949	0.70421860000000003	0.70472480000000004	0.70526869999999997	0.70580449999999995	0.70629549999999997	0.7067177	0.70705859999999998	0.70731820000000001	0.70750610000000003	0.70763949999999998	0.70773640000000004	0.70781329999999998	0.70787659999999997	0.70791919999999997	0.70791930000000003	0.70784590000000003	0.70767190000000002	0.70738449999999997	0.70699489999999998	0.7065361	0.70605830000000003	0.70561269999999998	0.70523360000000002	0.70493329999999998	0.70469680000000001	0.70449229999999996	0.70428100000000005	0.70403389999999999	0.70373719999999995	0.70339260000000003	0.70300910000000005	0.70259490000000002	0.70215399999999994	0.70168819999999998	0.70120510000000003	0.70073030000000003	0.70030619999999999	0.69998970000000005	0.69983609999999996	0.69987560000000004	0.70010059999999996	0.70046019999999998	0.70087619999999995	0.70126160000000004	0.70155270000000003	0.70173110000000005	0.70182639999999996	0.70190529999999995	0.7020402	0.70229160000000002	0.70268149999999996	0.70319149999999997	0.70376709999999998	0.70434169999999996	0.70485529999999996	0.70526730000000004	0.70556810000000003	0.70577120000000004	0.70590450000000005	0.70599440000000002	0.70605819999999997	0.70609869999999997	0.70610649999999997	0.7060649	0.70595839999999999	0.70578240000000003	0.70554669999999997	0.70527969999999995	0.70502100000000001	0.70481819999999995	0.70471410000000001	0.70473330000000001	0.70487639999999996	0.70511740000000001	0.70541379999999998	0.70571399999999995	0.70597880000000002	0.70618990000000004	0.70635300000000001	0.70649309999999998	0.70664059999999995	0.70681729999999998	0.70702489999999996	0.70724509999999996	0.70744609999999997	0.70760149999999999	0.70769979999999999	0.70775250000000001	0.7077888	0.70784539999999996	0.70795070000000004	0.70811279999999999	0.70831730000000004	0.70853180000000004	0.70872290000000004	0.70886769999999999	0.70896919999999997	0.70905879999999999	0.70918760000000003	0.70940460000000005	0.70973589999999998	0.7101729	0.71066989999999997	0.71115620000000002	0.71154770000000001	0.71177789999999996	0.71181749999999999	0.71168920000000002	0.71146200000000004	0.71123610000000004	0.71111659999999999	0.71117839999999999	0.71145579999999997	0.7119316	0.71254720000000005	0.71321199999999996	0.71382679999999998	0.71431359999999999	0.71462210000000004	0.71474550000000003	0.71471410000000002	0.71458829999999995	0.71444110000000005	0.71433880000000005	0.71433679999999999	0.71446339999999997	0.71471839999999998	0.71507100000000001	0.71546690000000002	0.71583909999999995	0.71612019999999998	0.71626480000000003	0.71625720000000004	0.7161151	0.71588099999999999	0.71561129999999995	0.71536560000000005	0.71518910000000002	0.71511210000000003	0.71514449999999996	0.71527929999999995	0.71549620000000003	0.71576919999999999	0.71607200000000004	0.71637879999999998	0.71666700000000005	0.71691939999999998	0.71712330000000002	0.7172752	0.71738029999999997	0.71745340000000002	0.71751290000000001	0.71757610000000005	0.71765279999999998	0.71774039999999995	0.71782400000000002	0.71787909999999999	0.71788169999999996	0.7178156	0.71767939999999997	0.71748959999999995	0.71727649999999998	0.71707799999999999	0.71692690000000003	0.71684510000000001	0.71683600000000003	0.71688499999999999	0.71696020000000005	0.71702250000000001	0.71703649999999997	0.71697690000000003	0.71683839999999999	0.71663670000000002	0.71640760000000003	0.71619520000000003	0.71604060000000003	0.71597069999999996	0.71598870000000003	0.71607359999999998	0.71618519999999997	0.71628060000000005	0.71632700000000005	0.71631310000000004	0.71625300000000003	0.71617819999999999	0.71612299999999995	0.71610669999999998	0.71612699999999996	0.71615830000000003	0.7161651	0.71611360000000002	0.71598890000000004	0.71580250000000001	0.7155899	0.7153986	0.71526829999999997	0.71522169999999996	0.71525159999999999	0.71532569999999995	0.7153929	0.71540219999999999	0.71531909999999999	0.71513020000000005	0.7148468	0.71449609999999997	0.7141132	0.71372869999999999	0.71336719999999998	0.71304579999999995	0.71277570000000001	0.71256819999999998	0.71243679999999998	0.71239470000000005	0.71245239999999999	0.71260820000000002	0.71284559999999997	0.7131284	0.71340680000000001	0.71362979999999998	0.71375480000000002	0.71376110000000004	0.71365540000000005	0.71346900000000002	0.71324659999999995	0.71302929999999998	0.7128468	0.71270619999999996	0.71259600000000001	0.71249150000000006	0.71236679999999997	0.71220170000000005	0.71198600000000001	0.71171879999999998	0.71140380000000003	0.71104529999999999	0.71064620000000001	0.7102117	0.70975250000000001	0.70928519999999995	0.70883339999999995	0.70841869999999996	0.70805229999999997	0.70772959999999996	0.70743040000000001	0.70712509999999995	0.70678209999999997	0.70638219999999996	0.70592480000000002	0.70542990000000005	0.70493170000000005	0.70446819999999999	0.70407399999999998	0.70376899999999998	0.70355800000000002	0.70342890000000002	0.70336019999999999	0.70332459999999997	0.70329529999999996	0.70325389999999999	0.70319039999999999	0.70310430000000002	0.70300260000000003	0.70289670000000004	0.70279990000000003	0.70272420000000002	0.70268149999999996	0.7026831	0.70274020000000004	0.70286269999999995	0.70305530000000005	0.70331250000000001	0.70361750000000001	0.7039436	0.70426250000000001	0.70455109999999999	0.70480089999999995	0.70502039999999999	0.70523179999999996	0.7054608	0.70572460000000004	0.70602209999999999	0.70633219999999997	0.70661229999999997	0.70680019999999999	0.70682469999999997	0.70661189999999996	0.70612160000000002	0.70539370000000001	0.70457400000000003	0.70384639999999998	0.70331630000000001	0.70296950000000002	0.70271709999999998	0.70246549999999996	0.70214120000000002	0.70170600000000005	0.70115110000000003	0.70049079999999997	0.69975229999999999	0.69896409999999998	0.69815050000000001	0.69732510000000003	0.69649530000000004	0.6956677	0.69485079999999999	0.69405260000000002	0.69327720000000004	0.6925211	0.69177420000000001	0.69102560000000002	0.69027170000000004	0.68952069999999999	0.68879219999999997	0.68810959999999999	0.68749340000000003	0.68695379999999995	0.68649009999999999	0.68609609999999999	0.68576649999999995	0.68550040000000001	0.6853011	0.68516940000000004	0.68509810000000004	0.68506900000000004	0.68505579999999999	0.68503049999999999	0.68496979999999996	0.68486150000000001	0.68470330000000001	0.68450029999999995	0.6842587	0.68398329999999996	0.68367679999999997	0.68334099999999998	0.68298159999999997	0.68260940000000003	0.68223789999999995	0.68188020000000005	0.68154570000000003	0.68123599999999995	0.68094619999999995	0.68066890000000002	0.68039689999999997	0.68012640000000002	0.67985700000000004	0.6795911	0.67933209999999999	0.67908420000000003	0.67885180000000001	0.67864020000000003	0.6784538	0.67829249999999996	0.67814830000000004	0.67800439999999995	0.67783700000000002	0.67762140000000004	0.67734179999999999	0.67699710000000002	0.6766027	0.67618469999999997	0.67577240000000005	0.6753865	0.67503199999999997	0.67469999999999997	0.67437250000000004	0.67403449999999998	0.67367960000000005	0.67331370000000001	0.67294909999999997	0.67259910000000001	0.67227110000000001	0.67196389999999995	0.67167259999999995	0.67139479999999996	0.67113630000000002	0.67091140000000005	0.67073850000000002	0.67063119999999998	0.67059170000000001	0.67060629999999999	0.6706491	0.67068740000000004	0.67069489999999998	0.67065589999999997	0.67056910000000003	0.67044599999999999	0.67030630000000002	0.67017159999999998	0.6700585	0.66997649999999997	0.66992280000000004	0.66988199999999998	0.66982330000000001	0.66970549999999995	0.66948600000000003	0.66912749999999999	0.6686124	0.6679484	0.66716830000000005	0.66631899999999999	0.66544760000000003	0.66459109999999999	0.66376380000000001	0.66296089999999996	0.66216260000000005	0.66134570000000004	0.66049000000000002	0.6595837	0.65862270000000001	0.65760890000000005	0.65654849999999998	0.65545030000000004	0.65433010000000003	0.65321030000000002	0.65211649999999999	0.65107429999999999	0.65009850000000002	0.6491886	0.6483274	0.64749020000000002	0.64665450000000002	0.64581200000000005	0.64497230000000005	0.64416019999999996	0.64340589999999998	0.64273040000000004	0.64213739999999997	0.64161120000000005	0.64112349999999996	0.64064259999999995	0.64014249999999995	0.6396096	0.63904090000000002	0.63844129999999999	0.637818	0.637181	0.63654270000000002	0.63591940000000002	0.63533269999999997	0.6348047	0.63435160000000002	0.63397899999999996	0.6336792	0.63343499999999997	0.63322440000000002	0.63302970000000003	0.63284079999999998	0.63265389999999999	0.63246809999999998	0.63228070000000003	0.63208470000000005	0.63187210000000005	0.63163820000000004	0.63138729999999998	0.63113300000000006	0.63089410000000001	0.63068760000000001	0.63051999999999997	0.63038470000000002	0.63026450000000001	0.63014079999999995	0.63000149999999999	0.62984739999999995	0.62969109999999995	0.62955260000000002	0.62944999999999995	0.62939210000000001	0.62937710000000002	0.62939420000000001	0.62942949999999998	0.62946789999999997	0.62949639999999996	0.62950609999999996	0.62948839999999995	0.62943769999999999	0.62935490000000005	0.62925030000000004	0.62914420000000004	0.6290637	0.62903439999999999	0.62906819999999997	0.62915710000000002	0.62927120000000003	0.62936939999999997	0.6294073	0.62935249999999998	0.62919270000000005	0.62893370000000004	0.62859540000000003	0.62820019999999999	0.62777130000000003	0.6273282	0.62689019999999995	0.62648040000000005	0.62612319999999999	0.62583730000000004	0.62562830000000003	0.62548020000000004	0.62535779999999996	0.62521289999999996	0.62500449999999996	0.62471120000000002	0.62434109999999998	0.62392780000000003	0.62352039999999997	0.62316669999999996	0.62289669999999997	0.62271989999999999	0.62262770000000001	0.62260439999999995	0.6226351	0.62271330000000003	0.62283900000000003	0.62301280000000003	0.62322849999999996	0.6234691	0.62370340000000002	0.62389289999999997	0.62399700000000002	0.62397650000000004	0.62380179999999996	0.6234518	0.62291620000000003	0.62219380000000002	0.62129190000000001	0.62022469999999996	0.6190078	0.61765579999999998	0.61618110000000004	0.61459269999999999	0.61290330000000004	0.61113589999999995	0.60932560000000002	0.60752340000000005	0.6057863	0.60415909999999995	0.60266759999999997	0.6013077	0.60005149999999996	0.59885759999999999	0.597692	0.59653990000000001	0.59540979999999999	0.5943273	0.59332030000000002	0.59240809999999999	0.59159289999999998	0.59086329999999998	0.59020130000000004	0.589592	0.58902719999999997	0.58850230000000003	0.58801130000000001	0.58754090000000003	0.58707120000000002	0.58658250000000001	0.58606219999999998	0.58551330000000001	0.58495249999999999	0.58440539999999996	0.58389570000000002	0.58343670000000003	0.58303020000000005	0.58267170000000001	0.58235820000000005	0.58209330000000004	0.58188720000000005	0.58174890000000001	0.58167740000000001	0.58165549999999999	0.58165319999999998	0.5816344	0.58157349999999997	0.58146359999999997	0.58132039999999996	0.58117319999999995	0.58105499999999999	0.5809879	0.58097620000000005	0.58100569999999996	0.58104999999999996	0.5810824	0.58107949999999997	0.58102719999999997	0.58092149999999998	0.58076510000000003	0.58056620000000003	0.58033539999999995	0.58008400000000004	0.57982089999999997	0.57954870000000003	0.57926169999999999	0.57894699999999999	0.57859050000000001	0.57818369999999997	0.57773229999999998	0.57725780000000004	0.57679499999999995	0.57637629999999995	0.5760227	0.57573220000000003	0.57548250000000001	0.57523760000000002	0.57496369999999997	0.57464210000000004	0.57427300000000003	0.57387100000000002	0.57345270000000004	0.57302690000000001	0.5725886	0.57212320000000005	0.57161649999999997	0.5710655	0.57048359999999998	0.56989809999999996	0.56933920000000005	0.56882920000000003	0.56837839999999995	0.56798610000000005	0.56764950000000003	0.56737249999999995	0.56716880000000003	0.56705779999999995	0.56705450000000002	0.56715709999999997	0.5673416	0.56756309999999999	0.56777080000000002	0.56791480000000005	0.56795839999999997	0.56788190000000005	0.56767559999999995	0.567334	0.56685110000000005	0.56621860000000002	0.56543180000000004	0.564496	0.56343089999999996	0.56226770000000004	0.56104050000000005	0.55978170000000005	0.5585137	0.55724960000000001	0.55600099999999997	0.55478320000000003	0.55361819999999995	0.55253410000000003	0.55155469999999995	0.55069349999999995	0.54994849999999995	0.54930460000000003	0.54874060000000002	0.54823670000000002	0.54778090000000002	0.54736830000000003	0.54699759999999997	0.54666630000000005	0.54636890000000005	0.54609870000000005	0.54585329999999999	0.54563709999999999	0.54546269999999997	0.54534360000000004	0.54528889999999997	0.54529589999999994	0.54535	0.54542789999999997	0.54550710000000002	0.54557290000000003	0.54561910000000002	0.54564690000000005	0.54565779999999997	0.54564880000000004	0.54561280000000001	0.54554150000000001	0.54543390000000003	0.54530029999999996	0.54516260000000005	0.54504830000000004	0.5449792	0.5449659	0.54500570000000004	0.54508690000000004	0.54519819999999997	0.54533569999999998	0.54550449999999995	0.54571460000000005	0.54597220000000002	0.54627230000000004	0.54659639999999998	0.54691730000000005	0.54720899999999995	0.54745319999999997	0.54764559999999995	0.54779389999999994	0.54791129999999999	0.54801009999999994	0.54809810000000003	0.54817879999999997	0.54825469999999998	0.54833019999999999	0.5484118	0.54850270000000001	0.54859930000000001	0.54868830000000002	0.54875030000000002	0.54876760000000002	0.54873499999999997	0.54866519999999996	0.54859009999999997	0.54855069999999995	0.54858200000000001	0.54870439999999998	0.54891489999999998	0.54919209999999996	0.54950310000000002	0.54981840000000004	0.55011900000000002	0.55039939999999998	0.5506643	0.55092300000000005	0.55118469999999997	0.55145409999999995	0.55173369999999999	0.55202359999999995	0.5523245	0.55263510000000005	0.55295190000000005	0.55326980000000003	0.55358320000000005	0.55389180000000005	0.55420349999999996	0.5545369	0.55491699999999999	0.55536680000000005	0.55590189999999995	0.55652389999999996	0.55722240000000001	0.55797980000000003	0.55878110000000003	0.55961950000000005	0.56049610000000005	0.56141609999999997	0.56238160000000004	0.56338549999999998	0.56441129999999995	0.56543739999999998	0.56644320000000004	0.56741730000000001	0.56835729999999995	0.56926790000000005	0.57015229999999995	0.57100779999999995	0.57182180000000005	0.57257740000000001	0.57325820000000005	0.57385549999999996	0.57437240000000001	0.57481910000000003	0.57520649999999995	0.57553679999999996	0.57580100000000001	0.57597830000000005	0.57604739999999999	0.57599259999999997	0.57581490000000002	0.57553200000000004	0.57517649999999998	0.57478340000000006	0.57438239999999996	0.57399169999999999	0.57361510000000004	0.57324679999999995	0.57287690000000002	0.57249850000000002	0.57211060000000002	0.57172129999999999	0.5713452	0.57100240000000002	0.5707141	0.57049689999999997	0.57036030000000004	0.57030289999999995	0.57031279999999995	0.5703703	0.57045440000000003	0.57055120000000004	0.57065710000000003	0.57078050000000002	0.57093669999999996	0.57114050000000005	0.57139720000000005	0.5716985	0.57202280000000005	0.57234280000000004	0.57263269999999999	0.57287600000000005	0.57307030000000003	0.57322410000000001	0.573353	0.57347170000000003	0.57359079999999996	0.5737141	0.57384060000000003	0.57396579999999997	0.5740847	0.57419200000000004	0.57428199999999996	0.57434989999999997	0.57439289999999998	0.57441189999999998	0.57441379999999997	0.5744089	0.57441030000000004	0.57442689999999996	0.57446059999999999	0.57450440000000003	0.57454649999999996	0.57457570000000002	0.57458690000000001	0.57458580000000004	0.57458770000000003	0.57461280000000003	0.57467820000000003	0.574793	0.57495589999999996	0.57515830000000001	0.57538840000000002	0.57563679999999995	0.57589970000000001	0.57617859999999999	0.57647789999999999	0.57680120000000001	0.57715209999999995	0.5775325	0.57794520000000005	0.5783952	0.57888830000000002	0.57942850000000001	0.58001570000000002	0.58064439999999995	0.58130550000000003	0.58199120000000004	0.5827	0.58344130000000005	0.58423650000000005	0.58511219999999997	0.58609599999999995	0.58720810000000001	0.58845550000000002	0.58983169999999996	0.59131909999999999	0.59289670000000005	0.5945433	0.596244	0.59799389999999997	0.59979510000000003	0.60165690000000005	0.60358970000000001	0.60560329999999996	0.60770360000000001	0.60989070000000001	0.61215900000000001	0.61449900000000002	0.61689930000000004	0.61934730000000005	0.62183310000000003	0.62434940000000005	0.62689110000000003	0.62945600000000002	0.63204249999999995	0.63464739999999997	0.63726400000000005	0.63988020000000001	0.64247670000000001	0.6450304	0.64751429999999999	0.64990320000000001	0.65217890000000001	0.65433209999999997	0.65636380000000005	0.65828359999999997	0.66010539999999995	0.66184339999999997	0.66350730000000002	0.66510170000000002	0.66662440000000001	0.66806750000000004	0.6694196	0.67066820000000005	0.67180340000000005	0.67282030000000004	0.6737223	0.67452100000000004	0.67523639999999996	0.67589069999999996	0.67650600000000005	0.6770988	0.6776778	0.67824519999999999	0.67879909999999999	0.67933679999999996	0.67985700000000004	0.68036140000000001	0.68085340000000005	0.68133849999999996	0.68182399999999999	0.68231929999999996	0.68284009999999995	0.68340559999999995	0.6840368	0.68475419999999998	0.6855696	0.6864846	0.68748869999999995	0.68856390000000001	0.6896911	0.69085419999999997	0.69204679999999996	0.69327000000000005	0.69453149999999997	0.69583890000000004	0.69719889999999995	0.69861530000000005	0.70009109999999997	0.70163089999999995	0.70324149999999996	0.7049299	0.70669990000000005	0.70854870000000003	0.71046600000000004	0.71243670000000003	0.71444790000000002	0.71649620000000003	0.7185897	0.72074689999999997	0.72298810000000002	0.72532589999999997	0.72775699999999999	0.73026120000000005	0.73280409999999996	0.73535050000000002	0.73787270000000005	0.74035569999999995	0.74279810000000002	0.74520540000000002	0.7475811	0.74992320000000001	0.75222299999999997	0.75447019999999998	0.75665959999999999	0.75879249999999998	0.76087590000000005	0.76291640000000005	0.76491500000000001	0.76686410000000005	0.76875170000000004	0.770567	0.77230920000000003	0.77398990000000001	0.77563190000000004	0.77726139999999999	0.77890020000000004	0.78056199999999998	0.78225089999999997	0.78396710000000003	0.78571069999999998	0.7874852	0.78929700000000003	0.79115210000000002	0.79305270000000005	0.79499799999999998	0.79698709999999995	0.7990235	0.80111759999999999	0.80328390000000005	0.80553350000000001	0.80786570000000002	0.81026260000000006	0.81269239999999998	0.81511330000000004	0.81748869999999996	0.81979670000000004	0.82203099999999996	0.82419679999999995	0.82630159999999997	0.82834730000000001	0.83032799999999995	0.83223519999999995	0.83406499999999995	0.83582509999999999	0.837534	0.83921349999999995	0.8408776	0.84252689999999997	0.84414849999999997	0.84572630000000004	0.84725090000000003	0.84872820000000004	0.85017659999999995	0.85161960000000003	0.85307040000000001	0.85452499999999998	0.85596320000000004	0.85736040000000002	0.85870340000000001	0.85999899999999996	0.86127359999999997	0.86255950000000003	0.86388030000000005	0.86523740000000005	0.86661029999999994	0.86796739999999994	0.86928550000000004	0.87056270000000002	0.87182119999999996	0.87309440000000005	0.87441190000000002	0.87578310000000004	0.87719400000000003	0.87861420000000001	0.88001320000000005	0.88137540000000003	0.88270340000000003	0.88401229999999997	0.88531550000000003	0.8866153	0.88790020000000003	0.88915469999999996	0.8903702	0.89155600000000002	0.89273579999999997	0.89393840000000002	0.89518030000000004	0.89645589999999997	0.89773729999999996	0.89898960000000006	0.90018549999999997	0.90131870000000003	0.90240350000000003	0.90346309999999996	0.9045126	0.90554670000000004	0.90653649999999997	0.90744000000000002	0.90822179999999997	0.90886	0.9093521	0.90970600000000001	0.90992949999999995	0.91002260000000001	0.90998060000000003	0.90980340000000004	0.90950640000000005	0.90912150000000003	0.90869120000000003	0.90825100000000003	0.90781679999999998	0.90738249999999998	0.90693100000000004	0.90645330000000002	0.90596620000000005	0.90551440000000005	0.90516070000000004	0.90496489999999996	0.90495720000000002	0.90513209999999999	0.90545229999999999	0.90587189999999995	0.9063544	0.90688570000000002	0.90747100000000003	0.90811869999999995	0.90882079999999998	0.90954729999999995	0.91024910000000003	0.91088060000000004	0.91142049999999997	0.91188060000000004	0.91229830000000001	0.91271440000000004	0.91315100000000005	0.91359659999999998	0.91401299999999996	0.91435290000000002	0.91458850000000003	0.91472500000000001	0.91480039999999996	0.91486400000000001	0.91495510000000002	0.91508610000000001	0.91524119999999998	0.91539009999999998	0.9155065	0.91558329999999999	0.91563039999999996	0.91566380000000003	0.91568729999999998	0.9156839	0.91561979999999998	0.91546139999999998	0.91519139999999999	0.91482010000000002	0.91437880000000005	0.91390579999999999	0.91342420000000002	0.91293199999999997	0.91240670000000001	0.91182129999999995	0.9111629	0.91044429999999998	0.90969880000000003	0.90896710000000003	0.90827910000000001	0.90764199999999995	0.9070433	0.90646130000000003	0.9058813	0.90530169999999999	0.90473199999999998	0.90417990000000004	0.90364180000000005	0.90309759999999994	0.90252100000000002	0.9018891	0.90119800000000005	0.90046170000000003	0.89970439999999996	0.89894240000000003	0.89817230000000003	0.89736830000000001	0.89649619999999997	0.89553179999999999	0.89447390000000004	0.89334610000000003	0.89218169999999997	0.89100489999999999	0.88981259999999995	0.88857410000000003	0.88724579999999997	0.88579909999999995	0.88423810000000003	0.88260910000000004	0.88098100000000001	0.87942759999999998	0.87800009999999995	0.87671480000000002	0.87556089999999998	0.87451769999999995	0.87357410000000002	0.87273719999999999	0.87202869999999999	0.87146749999999995	0.8710561	0.8707722	0.87057759999999995	0.8704305	0.87030669999999999	0.87020509999999995	0.87014539999999996	0.87015070000000005	0.8702337	0.87038959999999999	0.87059969999999998	0.87084410000000001	0.87111419999999995	0.87141769999999996	0.87177260000000001	0.87219259999999998	0.87267530000000004	0.87319869999999999	0.87372899999999998	0.87423910000000005	0.87472000000000005	0.87518640000000003	0.87566600000000006	0.87618609999999997	0.87675610000000004	0.87736389999999997	0.87798149999999997	0.87858150000000002	0.87914840000000005	0.87968219999999997	0.88018819999999998	0.88066409999999995	0.88108770000000003	0.88142109999999996	0.88162240000000003	0.88166509999999998	0.88155280000000003	0.88131749999999998	0.88100540000000005	0.88064969999999998	0.88025920000000002	0.87981209999999999	0.87927370000000005	0.87861350000000005	0.87782559999999998	0.87692939999999997	0.87595860000000003	0.87493829999999995	0.87386980000000003	0.87272819999999995	0.87147680000000005	0.87008859999999999	0.86856120000000003	0.86692170000000002	0.8652107	0.86346610000000001	0.86170150000000001	0.85990480000000002	0.85804749999999996	0.85610600000000003	0.85407599999999995	0.85197940000000005	0.84985259999999996	0.8477346	0.84565199999999996	0.84361260000000005	0.84161379999999997	0.83965310000000004	0.83773620000000004	0.83587690000000003	0.83408870000000002	0.83237220000000001	0.83070840000000001	0.82906199999999997	0.8273952	0.82567970000000002	0.82391000000000003	0.82210170000000005	0.82028160000000006	0.81847329999999996	0.81668669999999999	0.81491789999999997	0.81315720000000002	0.81139870000000003	0.80964720000000001	0.80791539999999995	0.80621419999999999	0.80454309999999996	0.80288709999999996	0.80122110000000002	0.79952590000000001	0.79780139999999999	0.79607550000000005	0.79439800000000005	0.79282140000000001	0.79138889999999995	0.79011679999999995	0.78899370000000002	0.78799070000000004	0.78707530000000003	0.7862266	0.7854373	0.78471139999999995	0.78405650000000005	0.78347619999999996	0.78296920000000003	0.78253430000000002	0.78217729999999996	0.78191330000000003	0.7817636	0.7817461	0.78186460000000002	0.78210290000000005	0.78242840000000002	0.78280629999999995	0.78320869999999998	0.78362710000000002	0.7840705	0.78455680000000005	0.78509799999999996	0.78569009999999995	0.78631070000000003	0.78692660000000003	0.7875065	0.78802939999999999	0.788489	0.78888930000000002	0.78923569999999998	0.78952829999999996	0.78976369999999996	0.78993999999999998	0.79006560000000003	0.79016299999999995	0.79026589999999997	0.79040410000000005	0.79059460000000004	0.79083139999999996	0.79109039999999997	0.79133759999999997	0.79154500000000005	0.79170059999999998	0.79180839999999997	0.79187989999999997	0.79192180000000001	0.79192810000000002	0.79188000000000003	0.79175629999999997	0.7915432	0.79124329999999998	0.79087350000000001	0.79045650000000001	0.79000479999999995	0.78951309999999997	0.78895709999999997	0.7883038	0.78752330000000004	0.78659650000000003	0.78551780000000004	0.7842867	0.78289660000000005	0.78133079999999999	0.77956150000000002	0.77756110000000001	0.77531570000000005	0.77283199999999996	0.77013770000000004	0.76727029999999996	0.76426839999999996	0.76116090000000003	0.757965	0.75469390000000003	0.7513628	0.74799369999999998	0.7446161	0.74125830000000004	0.7379405	0.73467119999999997	0.73144739999999997	0.72826109999999999	0.72510739999999996	0.72199060000000004	0.7189238	0.71592869999999997	0.71302549999999998	0.71023139999999996	0.70755679999999999	0.70500529999999995	0.70257539999999996	0.70026250000000001	0.69806109999999999	0.69596460000000004	0.69396639999999998	0.69206239999999997	0.69025080000000005	0.68853470000000006	0.68691959999999996	0.68541149999999995	0.68401310000000004	0.68272069999999996	0.68152400000000002	0.68040840000000002	0.67935939999999995	0.67836510000000005	0.67741910000000005	0.67652029999999996	0.67567010000000005	0.67487090000000005	0.67412530000000004	0.67343699999999995	0.67281230000000003	0.67226109999999994	0.67179390000000005	0.67141839999999997	0.67113449999999997	0.67093159999999996	0.67079219999999995	0.67069599999999996	0.67062790000000005	0.6705854	0.67057849999999997	0.67062619999999995	0.67074659999999997	0.67094920000000002	0.67122879999999996	0.67156709999999997	0.67193789999999998	0.67231759999999996	0.67269290000000004	0.67306299999999997	0.67343649999999999	0.67382470000000005	0.67423469999999996	0.67466459999999995	0.67510559999999997	0.67554619999999999	0.67597850000000004	0.67640100000000003	0.67681760000000002	0.67723359999999999	0.67765059999999999	0.67806310000000003	0.67846039999999996	0.67882900000000002	0.67915919999999996	0.67944769999999999	0.67969780000000002	0.67991659999999998	0.68011160000000004	0.68028999999999995	0.68045849999999997	0.68062650000000002	0.68080989999999997	0.681029	0.68130760000000001	0.68166700000000002	0.68211999999999995	0.68266899999999997	0.68330749999999996	0.68402419999999997	0.68480949999999996	0.68565869999999995	0.68657420000000002	0.68756289999999998	0.68863359999999996	0.68979290000000004	0.69104529999999997	0.69239289999999998	0.69383649999999997	0.69537559999999998	0.69700709999999999	0.69872270000000003	0.70050690000000004	0.70233920000000005	0.70419900000000002	0.70606990000000003	0.70794699999999999	0.7098352	0.71174689999999996	0.71369269999999996	0.71567460000000005	0.71768330000000002	0.71970060000000002	0.72170610000000002	0.72368449999999995	0.72563100000000003	0.72754819999999998	0.72944120000000001	0.73130949999999995	0.73314420000000002	0.73493019999999998	0.73665360000000002	0.7383092	0.73990480000000003	0.74145620000000001	0.74298169999999997	0.7444906	0.74597720000000001	0.7474227	0.7488011	0.75008960000000002	0.75127319999999997	0.75234719999999999	0.75331429999999999	0.75418010000000002	0.75495000000000001	0.75563100000000005	0.75623499999999999	0.75677910000000004	0.75728510000000004	0.75777139999999998	0.75824469999999999	0.75869609999999998	0.75910200000000005	0.75943519999999998	0.75967410000000002	0.75981270000000001	0.75986140000000002	0.75984189999999996	0.75977620000000001	0.75967709999999999	0.75954759999999999	0.75938530000000004	0.75919099999999995	0.75897429999999999	0.75875300000000001	0.7585461	0.75836349999999997	0.75819979999999998	0.75803399999999999	0.75783730000000005	0.75758700000000001	0.75727330000000004	0.75690210000000002	0.75648800000000005	0.75604499999999997	0.75557920000000001	0.75508799999999998	0.75456659999999998	0.75401830000000003	0.75345879999999998	0.75291520000000001	0.7524168	0.75198109999999996	0.75160879999999997	0.75128320000000004	0.7509806	0.75068120000000005	0.75037989999999999	0.75008589999999997	0.74981609999999999	0.74958069999999999	0.74937549999999997	0.7491797	0.74896629999999997	0.74871310000000002	0.74841469999999999	0.74808339999999995	0.74774350000000001	0.74741690000000005	0.74711130000000003	0.74681660000000005	0.74651120000000004	0.74617520000000004	0.7458013	0.74539880000000003	0.74498770000000003	0.74458630000000003	0.74419880000000005	0.7438129	0.74340419999999996	0.74294910000000003	0.74243630000000005	0.74186969999999997	0.74126539999999996	0.74064169999999996	0.740012	0.73937980000000003	0.73874169999999995	0.73809429999999998	0.73743829999999999	0.73677930000000003	0.73612299999999997	0.7354695	0.7348095	0.73412670000000002	0.73340550000000004	0.73263829999999996	0.73182959999999997	0.73099259999999999	0.73014120000000005	0.72928110000000002	0.72840609999999995	0.72750210000000004	0.72655700000000001	0.72557110000000002	0.72456259999999995	0.72356240000000005	0.72260199999999997	0.72170250000000002	0.72086309999999998	0.72006340000000002	0.71926999999999996	0.71845270000000006	0.7175937	0.71669130000000003	0.71575560000000005	0.7148004	0.71383450000000004	0.71285869999999996	0.71186970000000005	0.71086570000000004	0.70985100000000001	0.70883609999999997	0.70783249999999998	0.70684619999999998	0.70587420000000001	0.70490629999999999	0.703932	0.70294849999999998	0.70196480000000006	0.70100059999999997	0.70008000000000004	0.69922030000000002	0.6984283	0.69770080000000001	0.69703099999999996	0.69641609999999998	0.69586219999999999	0.69538129999999998	0.69498470000000001	0.69467469999999998	0.69444110000000003	0.69426350000000003	0.69411990000000001	0.69399900000000003	0.69390470000000004	0.69385649999999999	0.69387840000000001	0.69399010000000005	0.69419609999999998	0.69448569999999998	0.69483799999999996	0.69523489999999999	0.69566799999999995	0.69614140000000002	0.69666459999999997	0.69724379999999997	0.69787330000000003	0.69853529999999997	0.6992062	0.69986809999999999	0.700519	0.70117620000000003	0.70186999999999999	0.70263039999999999	0.70347709999999997	0.70441260000000006	0.70542590000000005	0.70650009999999996	0.70762530000000001	0.70880330000000002	0.71004730000000005	0.71137419999999996	0.71279440000000005	0.71430769999999999	0.71590319999999996	0.71756569999999997	0.71928080000000005	0.72103930000000005	0.72283459999999999	0.72465619999999997	0.7264853	0.72829379999999999	0.73004899999999995	0.73172369999999998	0.73330030000000002	0.73476989999999998	0.73612529999999998	0.73735110000000004	0.73841769999999995	0.7392898	0.73993249999999999	0.74033000000000004	0.74049339999999997	0.7404636	0.74029840000000002	0.74005049999999994	0.7397591	0.73944129999999997	0.73909879999999994	0.73872910000000003	0.73833499999999996	0.73792679999999999	0.73751990000000001	0.73712630000000001	0.73675020000000002	0.73638729999999997	0.73602900000000004	0.73567009999999999	0.73531279999999999	0.73496629999999996	0.73464240000000003	0.73434820000000001	0.7340816	0.73383160000000003	0.73358279999999998	0.7333229	0.73304530000000001	0.73275029999999997	0.73243879999999995	0.73210850000000005	0.73175029999999996	0.73135269999999997	0.73090599999999994	0.73040970000000005	0.72987440000000003	0.72931950000000001	0.72876430000000003	0.7282206	0.72768759999999999	0.72714990000000002	0.7265817	0.72595160000000003	0.72523000000000004	0.72439419999999999	0.72343310000000005	0.72235349999999998	0.72118530000000003	0.71998229999999996	0.71880999999999995	0.71772979999999997	0.71678189999999997	0.71597639999999996	0.71529880000000001	0.71471720000000005	0.7141961	0.71370489999999998	0.71322790000000003	0.71276729999999999	0.71234299999999995	0.71198090000000003	0.71170279999999997	0.71151819999999999	0.71142090000000002	0.71139490000000005	0.71142179999999999	0.71149209999999996	0.71160780000000001	0.71178070000000004	0.71202390000000004	0.71234319999999995	0.71273180000000003	0.71317339999999996	0.71364700000000003	0.7141362	0.71463449999999995	0.71514469999999997	0.715673	0.71622339999999995	0.71679369999999998	0.71737859999999998	0.71797630000000001	0.71859649999999997	0.71926120000000004	0.71999809999999997	0.72083010000000003	0.72176370000000001	0.72278379999999998	0.72385540000000004	0.72493819999999998	0.72600070000000005	0.72702999999999995	0.72803779999999996	0.72905209999999998	0.73010430000000004	0.73120669999999999	0.7323482	0.73350159999999998	0.73464050000000003	0.73575380000000001	0.73684649999999996	0.73792899999999995	0.73900569999999999	0.74006989999999995	0.74110830000000005	0.74210520000000002	0.74305509999999997	0.7439654	0.74485259999999998	0.74572780000000005	0.74658329999999995	0.74738979999999999	0.74810699999999997	0.74869949999999996	0.7491487	0.74946250000000003	0.74967269999999997	0.74982660000000001	0.74996790000000002	0.7501255	0.75030640000000004	0.75050059999999996	0.7506948	0.75087899999999996	0.75104380000000004	0.75117089999999997	0.75122619999999996	0.75116629999999995	0.750946	0.75054019999999999	0.74995509999999999	0.74922750000000005	0.74840569999999995	0.74752890000000005	0.7466197	0.7456855	0.74473350000000005	0.74378630000000001	0.7428823	0.74206530000000004	0.74136829999999998	0.74079459999999997	0.74031270000000005	0.73986110000000005	0.73937229999999998	0.73879709999999998	0.73813459999999997	0.73743539999999996	0.73677680000000001	0.73622100000000001	0.73578949999999999	0.73547010000000002	0.73523709999999998	0.73507029999999995	0.73496349999999999	0.73492219999999997	0.73495319999999997	0.73505339999999997	0.7352033	0.73537019999999997	0.73551730000000004	0.73562700000000003	0.73571330000000001	0.7358188	0.73598379999999997	0.73621829999999999	0.73649279999999995	0.73675599999999997	0.73695960000000005	0.73708600000000002	0.73716550000000003	0.73727160000000003	0.73748650000000004	0.73784970000000005	0.73834330000000004	0.73890239999999996	0.73945369999999999	0.73993469999999995	0.7403132	0.74058990000000002	0.74078960000000005	0.74094979999999999	0.7411025	0.74126760000000003	0.7414501	0.74165369999999997	0.741892	0.74218759999999995	0.74256239999999996	0.74302570000000001	0.74356650000000002	0.7441565	0.74476160000000002	0.74536089999999999	0.74595549999999999	0.74656940000000005	0.74723150000000005	0.74795579999999995	0.748726	0.74950280000000002	0.75023960000000001	0.75090829999999997	0.75151400000000002	0.75209159999999997	0.75268699999999999	0.75333070000000002	0.75401810000000002	0.75470230000000005	0.7553105	0.7557663	0.75603799999999999	0.75617129999999999	0.75629060000000004	0.75651740000000001	0.75688940000000005	0.75734429999999997	0.75777859999999997	0.75810659999999996	0.7582856	0.75831630000000005	0.75822339999999999	0.75804050000000001	0.75779510000000005	0.75750490000000004	0.75718030000000003	0.75683339999999999	0.75648400000000005	0.75615410000000005	0.75585579999999997	0.75557960000000002	0.75528689999999998	0.75491739999999996	0.75440260000000003	0.75370280000000001	0.75283440000000001	0.75187519999999997	0.75093089999999996	0.75008850000000005	0.74938689999999997	0.74881010000000003	0.74830989999999997	0.74783160000000004	0.7473339	0.7467878	0.74616590000000005	0.74542790000000003	0.74451579999999995	0.74337699999999995	0.74201850000000003	0.74055369999999998	0.73917330000000003	0.73803189999999996	0.73717029999999995	0.73651990000000001	0.73596609999999996	0.73539019999999999	0.73470749999999996	0.73388200000000003	0.73293039999999998	0.7319118	0.73089990000000005	0.72995679999999996	0.72910589999999997	0.72833270000000006	0.72760089999999999	0.7268751	0.72613320000000003	0.72536650000000003	0.72456929999999997	0.72372599999999998	0.72281010000000001	0.72180089999999997	0.7207076	0.71958679999999997	0.71852510000000003	0.71760420000000003	0.71686269999999996	0.71628650000000005	0.71582389999999996	0.71541089999999996	0.71500010000000003	0.71457630000000005	0.71416159999999995	0.71379539999999997	0.71350820000000004	0.7132887	0.71306630000000004	0.71269170000000004	0.71194619999999997	0.71057769999999998	0.70843829999999997	0.70569740000000003	0.70287379999999999	0.70048889999999997	0.69871399999999995	0.69740950000000002	0.69636810000000005	0.69546110000000005	0.6946369	0.69388369999999999	0.69318340000000001	0.69248909999999997	0.69171459999999996	0.69074860000000005	0.68947890000000001	0.68784710000000004	0.68589710000000004	0.68379449999999997	0.6817474	0.67988979999999999	0.67821509999999996	0.67662029999999995	0.67499109999999996	0.67326050000000004	0.67142630000000003	0.66952619999999996	0.66759959999999996	0.66563369999999999	0.66354409999999997	0.66116330000000001	0.65827290000000005	0.65468680000000001	0.65041099999999996	0.64576330000000004	0.64129130000000001	0.6374301	0.63426199999999999	0.63155309999999998	0.62900310000000004	0.62642710000000001	0.62379220000000002	0.6211989	0.6187878	0.61666200000000004	0.61482650000000005	0.61320770000000002	0.6116994	0.61021250000000005	0.60870040000000003	0.60716630000000005	0.60564890000000005	0.60420499999999999	0.60288629999999999	0.60172340000000002	0.60072789999999998	0.59990069999999995	0.59924040000000001	0.59874400000000005	0.59839989999999998	0.59818369999999998	0.59805609999999998	0.59797270000000002	0.5979004	0.59782610000000003	0.59775920000000005	0.59771589999999997	0.59769729999999999	0.5976766	0.59761520000000001	0.59750000000000003	0.59737879999999999	0.59734580000000004	0.59748999999999997	0.59783830000000004	0.59835879999999997	0.59898379999999996	0.59964620000000002	0.60029299999999997	0.6009004	0.60148270000000004	0.60208819999999996	0.60278609999999999	0.6036319	0.60463610000000001	0.60574760000000005	0.60688710000000001	0.60799930000000002	0.60908499999999999	0.61018410000000001	0.61134759999999999	0.61259989999999998	0.61392919999999995	0.61529529999999999	0.61665360000000002	0.61797259999999998	0.61923660000000003	0.62045059999999996	0.62162550000000005	0.62276609999999999	0.62387199999999998	0.6249342	0.62595060000000002	0.62694780000000006	0.62801839999999998	0.62930280000000005	0.63082329999999998	0.63240419999999997	0.63380340000000002	0.63490749999999996	0.6357429	0.63639749999999995	0.63696819999999998	0.63754460000000002	0.63819190000000003	0.63894059999999997	0.6397815	0.6406731	0.64156310000000005	0.64240149999999996	0.64315809999999995	0.64381690000000003	0.64436269999999995	0.64477569999999995	0.64503109999999997	0.6451192	0.64506960000000002	0.64496160000000002	0.64488769999999995	0.64489929999999995	0.64498650000000002	0.64508160000000003	0.64508589999999999	0.6448874	0.64441749999999998	0.64372269999999998	0.64300749999999995	0.64252229999999999	0.64237650000000002	0.64249630000000002	0.64271990000000001	0.64290829999999999	0.6429802	0.6429281	0.64280340000000002	0.64269299999999996	0.64267019999999997	0.64276080000000002	0.64293579999999995	0.64314510000000003	0.64335390000000003	0.64356219999999997	0.64379339999999996	0.64407190000000003	0.64439740000000001	0.6447389	0.6450342	0.6452116	0.64522489999999999	0.64509680000000003	0.64495650000000004	0.64499099999999998	0.64533629999999997	0.64596589999999998	0.64673999999999998	0.64750739999999996	0.64818350000000002	0.64875360000000004	0.64925390000000005	0.64975729999999998	0.65035089999999995	0.65110570000000001	0.65202499999999997	0.65299759999999996	0.65382669999999998	0.65438470000000004	0.65475720000000004	0.6551517	0.6556786	0.65630869999999997	0.65692879999999998	0.65743649999999998	0.65778700000000001	0.65802430000000001	0.65825310000000004	0.65858539999999999	0.65906940000000003	0.65967390000000004	0.66032029999999997	0.66092799999999996	0.6614468	0.66186400000000001	0.66221099999999999	0.66254840000000004	0.66293829999999998	0.66340109999999997	0.66390099999999996	0.66436700000000004	0.66474350000000004	0.665018	0.66523180000000004	0.66546209999999995	0.66580130000000004	0.66631309999999999	0.66699810000000004	0.66778519999999997	0.66856689999999996	0.66925639999999997	0.66980450000000002	0.67020060000000004	0.67044619999999999	0.67053410000000002	0.67045650000000001	0.67028330000000003	0.67025800000000002	0.6706067	0.67130939999999995	0.67221830000000005	0.67320239999999998	0.67418489999999998	0.67512329999999998	0.67600700000000002	0.67685130000000004	0.6777012	0.67862389999999995	0.67968260000000003	0.68089759999999999	0.68222669999999996	0.68357789999999996	0.68485339999999995	0.68599929999999998	0.68701849999999998	0.68798329999999996	0.68902030000000003	0.69028809999999996	0.69189820000000002	0.69383229999999996	0.69594780000000001	0.69806840000000003	0.70008930000000003	0.70199619999999996	0.70382670000000003	0.70562539999999996	0.70741580000000004	0.70921109999999998	0.71102609999999999	0.71290169999999997	0.71492800000000001	0.71723409999999999	0.71990869999999996	0.7228715	0.72589219999999999	0.72872610000000004	0.73125229999999997	0.73349560000000003	0.73557419999999996	0.73763570000000001	0.73982110000000001	0.74222849999999996	0.74489320000000003	0.74777749999999998	0.75079450000000003	0.75385179999999996	0.75688460000000002	0.75988080000000002	0.76286480000000001	0.76586900000000002	0.76890309999999995	0.7719452	0.77495619999999998	0.77790919999999997	0.78081049999999996	0.78370580000000001	0.78665689999999999	0.7897151	0.7928925	0.79615659999999999	0.79944150000000003	0.80268030000000001	0.80583559999999999	0.80890589999999996	0.81191500000000005	0.8148862	0.81782160000000004	0.82069669999999995	0.82347729999999997	0.82614310000000002	0.82871150000000005	0.83123499999999995	0.83378699999999994	0.83641699999999997	0.83912629999999999	0.84186490000000003	0.84455760000000002	0.8471379	0.84957830000000001	0.85190200000000005	0.85416769999999997	0.85644319999999996	0.85877139999999996	0.861155	0.86355680000000001	0.86592570000000002	0.86822129999999997	0.87043550000000003	0.87258930000000001	0.87471620000000005	0.87683489999999997	0.87893560000000004	0.88098509999999997	0.88294879999999998	0.8848144	0.88660360000000005	0.88836749999999998	0.8901637	0.89202890000000001	0.89395619999999998	0.89590009999999998	0.89780420000000005	0.89963820000000005	0.90141640000000001	0.90319059999999995	0.90501279999999995	0.90690329999999997	0.90882739999999995	0.91071259999999998	0.91246660000000002	0.91401639999999995	0.91533960000000003	0.91647049999999997	0.91750480000000001	0.91857040000000001	0.91979429999999995	0.92122139999999997	0.92277960000000003	0.92434210000000006	0.92582140000000002	0.92720919999999996	0.92854369999999997	0.92985490000000004	0.93113570000000001	0.93233120000000003	0.93336520000000001	0.93416350000000004	0.93469679999999999	0.93502019999999997	0.93528120000000003	0.93565580000000004	0.93622819999999995	0.93694480000000002	0.93765419999999999	0.93821750000000004	0.93856289999999998	0.93871360000000004	0.93876020000000004	0.93882580000000004	0.93900550000000005	0.93932040000000006	0.93971380000000004	0.94009410000000004	0.94039950000000005	0.94062500000000004	0.9408128	0.94100969999999995	0.94123140000000005	0.94144369999999999	0.94156930000000005	0.94150670000000003	0.9411718	0.94052950000000002	0.93963189999999996	0.93861910000000004	0.937693	0.9370001	0.93652880000000005	0.93613610000000003	0.93570319999999996	0.9352163	0.93472219999999995	0.93426790000000004	0.93385960000000001	0.93345920000000004	0.93300340000000004	0.93244419999999995	0.93178300000000003	0.93108299999999999	0.93043929999999997	0.92994100000000002	0.92961760000000004	0.92942199999999997	0.92922780000000005	0.92886639999999998	0.92816569999999998	0.92701219999999995	0.92542150000000001	0.92358799999999996	0.92182980000000003	0.9204021	0.91935210000000001	0.9185683	0.91793760000000002	0.91740889999999997	0.91698409999999997	0.9166647	0.91640180000000004	0.91602740000000005	0.91519329999999999	0.91333370000000003	0.90999450000000004	0.90561270000000005	0.90169860000000002	0.89932829999999997	0.89827469999999998	0.89775990000000006	0.89720390000000005	0.89633180000000001	0.89508500000000002	0.89354599999999995	0.8918606	0.89017990000000002	0.88858539999999997	0.88707349999999996	0.88555289999999998	0.88388999999999995	0.88195749999999995	0.8796872	0.8770907	0.87426409999999999	0.8713571	0.86852289999999999	0.86586799999999997	0.86343389999999998	0.8612204	0.85920759999999996	0.85736840000000003	0.85565539999999995	0.85398529999999995	0.85222070000000005	0.85017560000000003	0.84764600000000001	0.84448959999999995	0.84072570000000002	0.83661140000000001	0.83257110000000001	0.82900450000000003	0.82607790000000003	0.82370580000000004	0.82165980000000005	0.81971229999999995	0.81770670000000001	0.81553260000000005	0.81309880000000001	0.81031509999999995	0.80713279999999998	0.80362619999999996	0.8000427	0.79673159999999998	0.79394799999999999	0.79173450000000001	0.78995420000000005	0.78839029999999999	0.7868269	0.78509030000000002	0.78309899999999999	0.78088650000000004	0.77860180000000001	0.77642089999999997	0.77445980000000003	0.77269209999999999	0.77091670000000001	0.76874900000000002	0.76568619999999998	0.76140379999999996	0.75623940000000001	0.75131910000000002	0.74766299999999997	0.74539290000000002	0.74398900000000001	0.74289879999999997	0.74173840000000002	0.74032350000000002	0.73860840000000005	0.73663970000000001	0.73451869999999997	0.73235879999999998	0.73026440000000004	0.72830510000000004	0.7265199	0.72493160000000001	0.72354600000000002	0.72235059999999995	0.72130360000000004	0.72032580000000002	0.7192984	0.71807299999999996	0.7165205	0.71461430000000004	0.71253100000000003	0.71061079999999999	0.70915439999999996	0.70820439999999996	0.70757190000000003	0.7069569	0.70608059999999995	0.70476050000000001	0.70299509999999998	0.70108060000000005	0.69952320000000001	0.69870509999999997	0.69858279999999995	0.69884650000000004	0.69918990000000003	0.69944600000000001	0.6995614	0.69955339999999999	0.69948270000000001	0.69943330000000004	0.69949019999999995	0.69970270000000001	0.70007249999999999	0.70056399999999996	0.70113700000000001	0.70176669999999997	0.70244450000000003	0.70317079999999998	0.7039453	0.70476439999999996	0.70562409999999998	0.7065207	0.70745360000000002	0.70842539999999998	0.70943469999999997	0.71047539999999998	0.71153770000000005	0.71260440000000003	0.71365959999999995	0.71468960000000004	0.71568240000000005	0.71662530000000002	0.71750119999999995	0.71829690000000002	0.71901870000000001	0.71971969999999996	0.72049949999999996	0.72143469999999998	0.72253999999999996	0.72375650000000002	0.72499420000000003	0.72617120000000002	0.72723260000000001	0.72816179999999997	0.72896970000000005	0.72969850000000003	0.73040830000000001	0.73116099999999995	0.73199429999999999	0.7329078	0.73386980000000002	0.73484070000000001	0.73579749999999999	0.73674229999999996	0.73769879999999999	0.73869689999999999	0.739757	0.74088290000000001	0.74206220000000001	0.74327350000000003	0.74449940000000003	0.74573060000000002	0.74696019999999996	0.74817489999999998	0.74934350000000005	0.75041939999999996	0.75136080000000005	0.75216139999999998	0.75290369999999995	0.75375990000000004	0.75492979999999998	0.75644610000000001	0.75812659999999998	0.75973179999999996	0.7611076	0.76221380000000005	0.76308030000000004	0.76378699999999999	0.76443899999999998	0.7651464	0.76597919999999997	0.76692819999999995	0.76789549999999995	0.76875439999999995	0.76941850000000001	0.76987740000000005	0.77017789999999997	0.77037999999999995	0.77051400000000003	0.77056259999999999	0.77046870000000001	0.77017159999999996	0.76964500000000002	0.76890639999999999	0.76800310000000005	0.76697079999999995	0.76580599999999999	0.76444239999999997	0.76276639999999996	0.76064710000000002	0.75799550000000004	0.75479580000000002	0.75110049999999995	0.74701039999999996	0.74265179999999997	0.73816700000000002	0.73371450000000005	0.72943959999999997	0.72543999999999997	0.72173889999999996	0.71828429999999999	0.71495660000000005	0.71158220000000005	0.70795989999999998	0.70390680000000005	0.69933630000000002	0.69434090000000004	0.6892085	0.68429819999999997	0.67988280000000001	0.67601990000000001	0.67257199999999995	0.66928399999999999	0.66588460000000005	0.66216529999999996	0.65803860000000003	0.65359179999999995	0.64907649999999995	0.64482759999999995	0.64110489999999998	0.63800069999999998	0.63544389999999995	0.63328870000000004	0.63138349999999999	0.62960890000000003	0.62788120000000003	0.62614530000000002	0.62437339999999997	0.62256900000000004	0.62077819999999995	0.61908189999999996	0.61756049999999996	0.6162571	0.61514820000000003	0.61415019999999998	0.61313280000000003	0.61196490000000003	0.61057320000000004	0.60900220000000005	0.60743420000000004	0.60609650000000004	0.60512449999999995	0.60449310000000001	0.60407739999999999	0.60373710000000003	0.6033847	0.60299429999999998	0.60258970000000001	0.60221089999999999	0.60188419999999998	0.6015992	0.60131069999999998	0.60095639999999995	0.6004893	0.59990529999999997	0.59925439999999996	0.59862139999999997	0.59807489999999996	0.59763100000000002	0.59723930000000003	0.59681790000000001	0.59628619999999999	0.59560639999999998	0.59479219999999999	0.59390359999999998	0.59301369999999998	0.59217280000000005	0.59138639999999998	0.59061989999999998	0.58982800000000002	0.58898209999999995	0.58808159999999998	0.58714319999999998	0.58617600000000003	0.58515539999999999	0.58400949999999996	0.58262380000000003	0.58088059999999997	0.57871269999999997	0.57617700000000005	0.57346470000000005	0.57083110000000004	0.56845270000000003	0.56635060000000004	0.56441300000000005	0.56249570000000004	0.56050060000000002	0.5583977	0.55621940000000003	0.55402180000000001	0.55185200000000001	0.54971080000000005	0.54755220000000004	0.54530590000000001	0.54291500000000004	0.54036779999999995	0.53771340000000001	0.53504119999999999	0.53244709999999995	0.52999010000000002	0.52768130000000002	0.52549679999999999	0.52341409999999999	0.52143490000000003	0.51957989999999998	0.51786969999999999	0.51629919999999996	0.51483290000000004	0.51341360000000003	0.5119899	0.51054109999999997	0.50908909999999996	0.50768329999999995	0.50637639999999995	0.50518609999999997	0.50407990000000003	0.50298319999999996	0.50182059999999995	0.50055649999999996	0.49922329999999998	0.49790830000000003	0.49671310000000002	0.49570029999999998	0.4948651	0.49414799999999998	0.49347020000000003	0.49277720000000003	0.49205359999999998	0.49132409999999999	0.49062850000000002	0.4899984	0.48943300000000001	0.4889018	0.48836170000000001	0.4877879	0.4871915	0.48661510000000002	0.48610999999999999	0.48570750000000001	0.48540230000000001	0.48515350000000002	0.48490349999999999	0.484601	0.48422310000000002	0.4837784	0.48330119999999999	0.48283399999999999	0.4824155	0.48206880000000002	0.48180089999999998	0.48160639999999999	0.4814735	0.48138449999999999	0.4813074	0.48119190000000001	0.48097640000000003	0.4806011	0.48004799999999997	0.47937150000000001	0.47870119999999999	0.47817890000000002	0.47788120000000001	0.47779430000000001	0.47783550000000002	0.47790650000000001	0.47792649999999998	0.47786000000000001	0.47771350000000001	0.4775237	0.4773289	0.47714820000000002	0.4769699	0.47676279999999999	0.47650229999999999	0.47619669999999997	0.47589300000000001	0.47566429999999998	0.47557369999999999	0.4756399	0.47582970000000002	0.47606789999999999	0.47627069999999999	0.47636240000000002	0.4763	0.4760762	0.47571780000000002	0.47527540000000001	0.4748096	0.47437980000000002	0.47402749999999999	0.47377279999999999	0.47361619999999999	0.47354210000000002	0.47352339999999998	0.47352159999999999	0.47349799999999997	0.47342109999999998	0.47328039999999999	0.4730934	0.47289959999999998	0.47274379999999999	0.47265079999999998	0.47261750000000002	0.47261300000000001	0.4725973	0.47253830000000002	0.47243030000000003	0.4722943	0.47216780000000003	0.47208070000000002	0.47204000000000002	0.47202670000000002	0.47200969999999998	0.47196460000000001	0.47188869999999999	0.47180440000000001	0.471746	0.4717403	0.47178870000000001	0.47186519999999998	0.47192869999999998	0.47194829999999999	0.47191739999999999	0.47186060000000002	0.47181810000000002	0.47182740000000001	0.47190199999999999	0.47202699999999997	0.47216900000000001	0.4722942	0.47238459999999999	0.47244130000000001	0.47247719999999999	0.47250120000000001	0.47250300000000001	0.47244999999999998	0.47230070000000002	0.47202889999999997	0.47165620000000003	0.4712577	0.47093829999999998	0.47077200000000002	0.47076970000000001	0.47088289999999999	0.47104170000000001	0.47118650000000001	0.47128779999999998	0.47134890000000002	0.47139199999999998	0.4714411	0.47150609999999998	0.47157719999999997	0.47163300000000002	0.47165679999999999	0.47164879999999998	0.47163040000000001	0.47163250000000001	0.4716803	0.47177649999999999	0.47189930000000002	0.47201130000000002	0.47208070000000002	0.47209719999999999	0.47207559999999998	0.47204669999999999	0.47203909999999999	0.4720646	0.47211249999999999	0.4721593	0.47218559999999998	0.4721921	0.47220279999999998	0.47225539999999999	0.47237709999999999	0.4725704	0.47280509999999998	0.47303329999999999	0.47320289999999998	0.47328150000000002	0.47326649999999998	0.47318719999999997	0.47309250000000003	0.47302850000000002	0.47302339999999998	0.47307690000000002	0.47316989999999998	0.47328009999999998	0.47339320000000001	0.47350399999999998	0.47360940000000001	0.47370380000000001	0.4737767	0.4738175	0.47382429999999998	0.47381020000000001	0.47380129999999998	0.47382299999999999	0.47388970000000002	0.47399459999999999	0.47411609999999998	0.47422639999999999	0.47430800000000001	0.47436200000000001	0.47440719999999997	0.47447050000000002	0.47456999999999999	0.4747054	0.4748561	0.47499279999999999	0.47509180000000001	0.47515020000000002	0.47518769999999999	0.47523890000000002	0.47533419999999998	0.47548590000000002	0.47568110000000002	0.4758887	0.47607250000000001	0.47620479999999998	0.47627920000000001	0.47630729999999999	0.4763133	0.4763193	0.47634009999999999	0.4763792	0.47643449999999998	0.47650360000000003	0.47658840000000002	0.47669250000000002	0.47681820000000003	0.476962	0.47711540000000002	0.47726649999999998	0.4774061	0.4775296	0.47763559999999999	0.47772239999999999	0.47778510000000002	0.4778154	0.47780899999999998	0.47777310000000001	0.4777344	0.47772989999999999	0.47779270000000001	0.47793229999999998	0.47812870000000002	0.47833870000000001	0.47851060000000001	0.47860580000000003	0.47860900000000001	0.47854020000000003	0.47844629999999999	0.47838540000000002	0.47839549999999997	0.47847899999999999	0.47860750000000002	0.47874240000000001	0.47885660000000002	0.47894360000000002	0.47901840000000001	0.4791048	0.47922130000000002	0.47936909999999999	0.47953240000000003	0.47968620000000001	0.4798116	0.47990430000000001	0.47997689999999998	0.48004829999999998	0.48013410000000001	0.480236	0.48034300000000002	0.48043829999999998	0.48051110000000002	0.48056500000000002	0.48061670000000001	0.48068739999999999	0.48079100000000002	0.480929	0.48109049999999998	0.48126210000000003	0.48143590000000003	0.48161549999999997	0.48181069999999998	0.48202889999999998	0.48226350000000001	0.48249170000000002	0.48267700000000002	0.4827864	0.48280380000000001	0.48274329999999999	0.4826472	0.48257329999999998	0.4825682	0.48264410000000002	0.48277880000000001	0.48293190000000003	0.48306880000000002	0.48317369999999998	0.48325319999999999	0.48332649999999999	0.48341339999999999	0.48352099999999998	0.4836415	0.48375699999999999	0.48385220000000001	0.48392420000000003	0.48398330000000001	0.48404720000000001	0.48413050000000002	0.48423670000000002	0.48435640000000002	0.48447420000000002	0.48457800000000001	0.48466779999999998	0.48475469999999998	0.48485489999999998	0.48497839999999998	0.48512159999999999	0.48526730000000001	0.48539399999999999	0.48548580000000002	0.48554130000000001	0.48557400000000001	0.48560510000000001	0.48565239999999998	0.48572130000000002	0.48580410000000002	0.4858864	0.48595880000000002	0.48602250000000002	0.48609180000000002	0.48618479999999997	0.48631530000000001	0.48648209999999997	0.48666989999999999	0.4868537	0.48701119999999998	0.48712939999999999	0.48720849999999999	0.48725810000000003	0.48729220000000001	0.48732209999999998	0.48735400000000001	0.48739139999999997	0.48743920000000002	0.48750529999999997	0.48759760000000002	0.48771890000000001	0.4878613	0.48800500000000002	0.48812450000000002	0.48819889999999999	0.48821999999999999	0.48819780000000002	0.4881568	0.48812729999999999	0.48813119999999999	0.48817460000000001	0.48824859999999998	0.4883363	0.4884232	0.48850460000000001	0.48858649999999998	0.48868040000000001	0.48879460000000002	0.48892790000000003	0.48907010000000001	0.48920649999999999	0.48932700000000001	0.48942999999999998	0.48952259999999997	0.48961559999999998	0.48971740000000002	0.48982900000000001	0.48994500000000002	0.49005860000000001	0.49016769999999998	0.49027660000000001	0.49039549999999998	0.490533	0.49069109999999999	0.49086229999999997	0.49103409999999997	0.49119420000000003	0.49133779999999999	0.49146849999999997	0.49159540000000002	0.49172490000000002	0.49185440000000002	0.49197049999999998	0.49205520000000003	0.49209639999999999	0.49209730000000002	0.49208069999999998	0.49207909999999999	0.49212440000000002	0.49222959999999999	0.4923844	0.49256070000000002	0.49272700000000003	0.49286279999999999	0.4929634	0.49303910000000001	0.49310670000000001	0.49318030000000002	0.49326350000000002	0.4933495	0.49342720000000001	0.49349100000000001	0.49354510000000001	0.49360349999999997	0.4936818	0.4937896	0.49392469999999999	0.49407489999999998	0.4942242	0.49436160000000001	0.49448599999999998	0.49460559999999998	0.49473149999999999	0.49487009999999998	0.49501899999999999	0.49516840000000001	0.49530819999999998	0.49543340000000002	0.4955483	0.49566339999999998	0.49578929999999999	0.4959286	0.4960735	0.49620940000000002	0.49632409999999999	0.4964153	0.49649480000000001	0.4965832	0.49670049999999999	0.49685639999999998	0.49704409999999999	0.49724269999999998	0.49742649999999999	0.49757810000000002	0.49769340000000001	0.49778480000000003	0.49787229999999999	0.49797590000000003	0.49810559999999998	0.49825789999999998	0.4984208	0.49858079999999999	0.49873079999999997	0.49887150000000002	0.49900870000000003	0.49914720000000001	0.49928729999999999	0.4994248	0.499554	0.49967260000000002	0.49978400000000001	0.49989719999999999	0.50002159999999995	0.50016090000000002	0.50031190000000003	0.50046380000000001	0.50060590000000005	0.50073040000000002	0.50083770000000005	0.50093480000000001	0.50103160000000002	0.50113580000000002	0.50125019999999998	0.50137350000000003	0.50150309999999998	0.50163840000000004	0.50178140000000004	0.50193359999999998	0.50209280000000001	0.50224930000000001	0.50238870000000002	0.50249710000000003	0.50256789999999996	0.50260669999999996	0.50263100000000005	0.50266480000000002	0.50272760000000005	0.50282740000000004	0.50295809999999996	0.50310370000000004	0.50324610000000003	0.50337359999999998	0.50348510000000002	0.50358769999999997	0.50369140000000001	0.50380130000000001	0.50391600000000003	0.50402780000000003	0.50413050000000004	0.50422310000000004	0.5043126	0.50441000000000003	0.504525	0.50465879999999996	0.50480290000000005	0.50494289999999997	0.50506510000000004	0.50516369999999999	0.50524190000000002	0.50530870000000006	0.50537350000000003	0.50543919999999998	0.50550090000000003	0.50554849999999996	0.50557479999999999	0.50558099999999995	0.50557839999999998	0.50558539999999996	0.50561739999999999	0.50568120000000005	0.50577050000000001	0.50587029999999999	0.50596300000000005	0.50603779999999998	0.5060943	0.50614210000000004	0.50619409999999998	0.50625929999999997	0.50633950000000005	0.50642969999999998	0.50652260000000005	0.50661250000000002	0.50669929999999996	0.50678590000000001	0.50687439999999995	0.50696240000000004	0.50704289999999996	0.50710670000000002	0.50714910000000002	0.50717389999999996	0.50719369999999997	0.50722400000000001	0.50727630000000001	0.5073512	0.50743780000000005	0.50751679999999999	0.5075693	0.50758669999999995	0.50757300000000005	0.50754429999999995	0.50751979999999997	0.50751610000000003	0.50753999999999999	0.50758979999999998	0.50765930000000004	0.50774249999999999	0.50783619999999996	0.507938	0.50804289999999996	0.50814079999999995	0.50821700000000003	0.50825849999999995	0.50825980000000004	0.50822789999999995	0.5081812	0.50814429999999999	0.50813870000000005	0.50817330000000005	0.50824270000000005	0.50833059999999997	0.50841890000000001	0.50849509999999998	0.50855729999999999	0.50861230000000002	0.5086697	0.50873520000000005	0.50880639999999999	0.5088743	0.50892879999999996	0.50896529999999995	0.50898650000000001	0.50900219999999996	0.50902320000000001	0.50905639999999996	0.5091019	0.50915410000000005	0.50920639999999995	0.50925560000000003	0.5093046	0.50935929999999996	0.5094244	0.50949929999999999	0.50957669999999999	0.50964640000000005	0.50970009999999999	0.50973639999999998	0.50976239999999995	0.50979039999999998	0.50983109999999998	0.50988860000000003	0.50995829999999998	0.51002979999999998	0.51009329999999997	0.51014490000000001	0.51018980000000003	0.51023790000000002	0.51029990000000003	0.51037969999999999	0.51047339999999997	0.51057010000000003	0.51065830000000001	0.51073089999999999	0.51078840000000003	0.51083650000000003	0.51088359999999999	0.51093489999999997	0.51099090000000003	0.51104870000000002	0.51110549999999999	0.51116280000000003	0.5112255	0.51130059999999999	0.51139109999999999	0.51149330000000004	0.51159690000000002	0.51168860000000005	0.51175820000000005	0.51180380000000003	0.51183250000000002	0.51185789999999998	0.51189249999999997	0.51194280000000003	0.51200679999999998	0.51207630000000004	0.51214230000000005	0.51219999999999999	0.51225109999999996	0.51230240000000005	0.51236099999999996	0.51242980000000005	0.5125054	0.51258049999999999	0.51264770000000004	0.5127041	0.51275210000000004	0.51279819999999998	0.51284830000000003	0.51290449999999999	0.51296359999999996	0.51301920000000001	0.51306589999999996	0.51310290000000003	0.51313470000000005	0.51316819999999996	0.51320900000000003	0.51325799999999999	0.51331079999999996	0.51336090000000001	0.51340339999999995	0.51343870000000003	0.51347240000000005	0.51351270000000004	0.51356380000000001	0.51362439999999998	0.51368559999999996	0.51373630000000003	0.51376860000000002	0.51378170000000001	0.5137832	0.5137872	0.51380769999999998	0.513853	0.51392380000000004	0.51401359999999996	0.51411300000000004	0.5142118	0.5143025	0.5143799	0.51443910000000004	0.51447609999999999	0.51448799999999995	0.51447639999999994	0.51444849999999998	0.51441780000000004	0.51440079999999999	0.51441000000000003	0.51444909999999999	0.51451040000000003	0.51457799999999998	0.51463380000000003	0.51466469999999997	0.51466860000000003	0.5146539	0.51463530000000002	0.51462580000000002	0.51463250000000005	0.51465419999999995	0.51468369999999997	0.5147138	0.51474059999999999	0.51476560000000005	0.51479280000000005	0.51482519999999998	0.51486160000000003	0.51489720000000005	0.51492629999999995	0.51494649999999997	0.51496030000000004	0.51497440000000005	0.51499490000000003	0.51502289999999995	0.51505179999999995	0.51506949999999996	0.51506339999999995	0.51502789999999998	0.51496779999999998	0.51489759999999996	0.51483489999999998	0.51479450000000004	0.51478179999999996	0.51479240000000004	0.51481589999999999	0.51484249999999998	0.51486790000000004	0.51489410000000002	0.51492649999999995	0.51496739999999996	0.51501300000000005	0.51505259999999997	0.51507360000000002	0.51506739999999995	0.5150344	0.51498500000000003	0.51493560000000005	0.51489980000000002	0.51488449999999997	0.51488599999999995	0.51489379999999996	0.51489600000000002	0.51488480000000003	0.51485999999999998	0.51482649999999996	0.51479079999999999	0.51475539999999997	0.51471809999999996	0.51467339999999995	0.5146172	0.51455059999999997	0.51448150000000004	0.51442120000000002	0.51438059999999997	0.51436440000000005	0.51436970000000004	0.51438759999999994	0.51440810000000003	0.5144244	0.51443470000000002	0.51444179999999995	0.51444939999999995	0.51445850000000004	0.51446670000000005	0.51446809999999998	0.51445750000000001	0.51443240000000001	0.51439440000000003	0.51434829999999998	0.51429769999999997	0.51424400000000003	0.51418540000000001	0.51411859999999998	0.514042	0.51395820000000003	0.51387300000000002	0.51379390000000003	0.51372589999999996	0.51366900000000004	0.51361860000000004	0.51356800000000002	0.51351270000000004	0.51345249999999998	0.51339199999999996	0.51333819999999997	0.513297	0.51326890000000003	0.51325030000000005	0.51323399999999997	0.5132139	0.51318719999999995	0.51315509999999998	0.51312120000000006	0.51308819999999999	0.51305529999999999	0.51301909999999995	0.51297389999999998	0.51291600000000004	0.51284510000000005	0.51276489999999997	0.51268150000000001	0.51260039999999996	0.51252509999999996	0.51245640000000003	0.51239369999999995	0.51233669999999998	0.51228620000000002	0.51224360000000002	0.51220940000000004	0.51218180000000002	0.51215650000000001	0.51212899999999995	0.51209740000000004	0.51206269999999998	0.51203019999999999	0.51200500000000004	0.51198980000000005	0.51198100000000002	0.5119707	0.51194850000000003	0.511907	0.51184620000000003	0.51177300000000003	0.51169920000000002	0.51163530000000002	0.5115864	0.51155019999999995	0.51151930000000001	0.51148550000000004	0.5114457	0.51140339999999995	0.51136800000000004	0.51134950000000001	0.51135410000000003	0.51138099999999997	0.51142319999999997	0.51147089999999995	0.51151480000000005	0.51155039999999996	0.51157609999999998	0.51159239999999995	0.51159920000000003	0.51159489999999996	0.51157739999999996	0.51154739999999999	0.51151040000000003	0.51147659999999995	0.51145649999999998	0.51145759999999996	0.51147909999999996	0.51151230000000003	0.51154259999999996	0.51155660000000003	0.51154719999999998	0.51151590000000002	0.51147180000000003	0.51142650000000001	0.51138989999999995	0.51136570000000003	0.51135209999999998	0.5113453	0.51134290000000004	0.51134570000000001	0.51135739999999996	0.51138110000000003	0.51141669999999995	0.51145870000000004	0.51149869999999997	0.51152850000000005	0.51154379999999999	0.51154580000000005	0.51153979999999999	0.51153190000000004	0.51152489999999995	0.51151749999999996	0.5115054	0.51148499999999997	0.51145700000000005	0.51142670000000001	0.51140249999999998	0.51139199999999996	0.5113974	0.51141449999999999	0.51143499999999997	0.51145079999999998	0.51145799999999997	0.51146020000000003	0.51146510000000001	0.51148179999999999	0.51151550000000001	0.51156500000000005	0.51162300000000005	0.51167890000000005	0.51172419999999996	0.51175340000000002	0.51176600000000005	0.5117642	0.51175170000000003	0.51173239999999998	0.51171080000000002	0.51169359999999997	0.51168999999999998	0.51170899999999997	0.51175700000000002	0.51183310000000004	0.51192720000000003	0.51202170000000002	0.51209780000000005	0.51214159999999997	0.51214970000000004	0.51213030000000004	0.51209970000000005	0.51207599999999998	0.5120709	0.51208690000000001	0.51211759999999995	0.5121521	0.51218070000000004	0.51219820000000005	0.51220509999999997	0.51220509999999997	0.51220200000000005	0.51219669999999995	0.51218750000000002	0.51217250000000003	0.51215180000000005	0.51212880000000005	0.5121095	0.5121	0.51210389999999995	0.51212080000000004	0.51214769999999998	0.51218030000000003	0.51221649999999996	0.51225600000000004	0.51229939999999996	0.51234659999999999	0.51239469999999998	0.5124377	0.51247019999999999	0.51248970000000005	0.51249820000000001	0.51250209999999996	0.51250960000000001	0.51252560000000003	0.5125499	0.51257640000000004	0.51259639999999995	0.51260360000000005	0.51259710000000003	0.51258239999999999	0.51256880000000005	0.51256559999999995	0.5125769	0.51260099999999997	0.51263110000000001	0.51266029999999996	0.5126851	0.51270629999999995	0.51272930000000005	0.51275979999999999	0.51280079999999995	0.51285139999999996	0.512907	0.51296169999999996	0.51301209999999997	0.51305630000000002	0.51309510000000003	0.51312860000000005	0.51315520000000003	0.51317170000000001	0.51317489999999999	0.51316419999999996	0.51314380000000004	0.51312089999999999	0.51310520000000004	0.51310339999999999	0.51311770000000001	0.51314519999999997	0.5131812	0.51322159999999994	0.51326539999999998	0.51331530000000003	0.51337489999999997	0.51344540000000005	0.51352350000000002	0.51360110000000003	0.51366909999999999	0.51372050000000002	0.5137545	0.51377669999999998	0.51379660000000005	0.51382360000000005	0.51386419999999999	0.51391920000000002	0.51398520000000003	0.51405659999999997	0.51412820000000004	0.51419630000000005	0.5142584	0.51431269999999996	0.51435759999999997	0.51439199999999996	0.51441789999999998	0.51444129999999999	0.51447069999999995	0.51451610000000003	0.51458409999999999	0.51467450000000003	0.51477980000000001	0.51488679999999998	0.51498189999999999	0.5150555	0.51510460000000002	0.51513200000000003	0.51514450000000001	0.51514789999999999	0.51514570000000004	0.51513850000000005	0.51512800000000003	0.51511810000000002	0.51511709999999999	0.51513419999999999	0.5151753	0.515239	0.51531579999999999	0.51539009999999996	0.51544699999999999	0.51547880000000001	0.51548890000000003	0.5154898	0.51549789999999995	0.51552540000000002	0.51557549999999996	0.51564100000000002	0.51570800000000006	0.51576180000000005	0.51579540000000001	0.51580950000000003	0.51581359999999998	0.51581880000000002	0.51583460000000003	0.51586480000000001	0.51590709999999995	0.51595630000000003	0.51600699999999999	0.51605520000000005	0.5160981	0.51613350000000002	0.51615900000000003	0.51617210000000002	0.51617259999999998	0.51616499999999998	0.51615860000000002	0.51616410000000001	0.51618969999999997	0.5162371	0.51629890000000001	0.51636179999999998	0.51641020000000004	0.51643430000000001	0.51643340000000004	0.51641530000000002	0.51639250000000003	0.51637639999999996	0.51637270000000002	0.51638039999999996	0.5163953	0.5164145	0.51644060000000003	0.5164803	0.51654060000000002	0.51662370000000002	0.51672240000000003	0.51682220000000001	0.51690519999999995	0.51695729999999995	0.51697349999999997	0.51695970000000002	0.51692870000000002	0.5168933	0.51685939999999997	0.51682490000000003	0.51678190000000002	0.51672260000000003	0.51664600000000005	0.51656040000000003	0.51648099999999997	0.51642469999999996	0.51640140000000001	0.51641349999999997	0.51645470000000004	0.51651400000000003	0.51657889999999995	0.5166385	0.51668409999999998	0.51670720000000003	0.51670119999999997	0.51666250000000002	0.51659440000000001	0.51650969999999996	0.51642889999999997	0.516378	0.51637719999999998	0.51643539999999999	0.51654699999999998	0.51669540000000003	0.51685919999999996	0.51702079999999995	0.51717060000000004	0.51730719999999997	0.51743189999999994	0.51754480000000003	0.51764270000000001	0.51772079999999998	0.5177773	0.51781820000000001	0.51785689999999995	0.51790849999999999	0.51798330000000004	0.51807959999999997	0.51818249999999999	0.51826819999999996	0.518316	0.518316	0.51827409999999996	0.51820840000000001	0.51814229999999994	0.51809769999999999	0.51808969999999999	0.51813120000000001	0.51823810000000003	0.51842969999999999	0.51872669999999999	0.51913909999999996	0.51965470000000002	0.52023640000000004	0.52082660000000003	0.521366	0.52179799999999998	0.52208399999999999	0.52220829999999996	0.52217559999999996	0.522011	0.52175119999999997	0.52144279999999998	0.52112979999999998	0.52084750000000002	0.52062019999999998	0.52045980000000003	0.52036680000000002	0.52033240000000003	0.52033949999999995	0.52036349999999998	0.52037630000000001	0.52035560000000003	0.52029190000000003	0.52019320000000002	0.52008339999999997	0.51999430000000002	0.51995270000000005	0.51996920000000002	0.52003509999999997	0.52012670000000005	0.52021720000000005	0.52028540000000001	0.5203236	0.52033689999999999	0.52033839999999998	0.52034190000000002	0.5203584	0.52039559999999996	0.52046009999999998	0.52055790000000002	0.52069569999999998	0.52087600000000001	0.5210958	0.52134449999999999	0.52160969999999995	0.52187930000000005	0.52214839999999996	0.52241919999999997	0.52269849999999995	0.52299150000000005	0.52329650000000005	0.52360340000000005	0.52389649999999999	0.52416209999999996	0.52439250000000004	0.52459089999999997	0.52476840000000002	0.52493990000000001	0.52511719999999995	0.52530589999999999	0.52550490000000005	0.52570859999999997	0.52591169999999998	0.52611079999999999	0.52630569999999999	0.52649690000000005	0.52668539999999997	0.52686940000000004	0.52704759999999995	0.52721929999999995	0.52738669999999999	0.527555	0.52773110000000001	0.52792059999999996	0.52812550000000003	0.52834340000000002	0.52856809999999999	0.52879140000000002	0.52900539999999996	0.52920409999999996	0.52938209999999997	0.52953479999999997	0.52965779999999996	0.52974860000000001	0.52980740000000004	0.52984030000000004	0.5298602	0.52988420000000003	0.52992919999999999	0.53000829999999999	0.53012510000000002	0.53027440000000003	0.53044270000000004	0.53061599999999998	0.53078270000000005	0.53093690000000004	0.53107850000000001	0.53121039999999997	0.53133509999999995	0.53145279999999995	0.53156139999999996	0.53165890000000005	0.53174670000000002	0.53182940000000001	0.531914	0.53200650000000005	0.53210919999999995	0.53221850000000004	0.53232679999999999	0.53242579999999995	0.53251079999999995	0.53258369999999999	0.53265249999999997	0.53272750000000002	0.53281780000000001	0.53292819999999996	0.53305670000000005	0.53319870000000003	0.53334789999999999	0.53350070000000005	0.5336571	0.53381940000000005	0.53398979999999996	0.53416859999999999	0.53435239999999995	0.53453569999999995	0.53471239999999998	0.53487779999999996	0.53502989999999995	0.5351688	0.53529669999999996	0.53541559999999999	0.53552789999999995	0.53563620000000001	0.53574330000000003	0.53585269999999996	0.53596790000000005	0.53609070000000003	0.53622080000000005	0.53635639999999996	0.5364949	0.53663499999999997	0.53677730000000001	0.53692470000000003	0.53708060000000002	0.53724609999999995	0.53741930000000004	0.53759440000000003	0.53776440000000003	0.53792289999999998	0.53806830000000005	0.5382036	0.5383365	0.53847500000000004	0.53862580000000004	0.53879060000000001	0.53896630000000001	0.53914620000000002	0.5393213	0.53948419999999997	0.53962980000000005	0.53975580000000001	0.5398638	0.53995789999999999	0.54004600000000003	0.54013650000000002	0.54023900000000002	0.5403618	0.5405084	0.54067719999999997	0.54086049999999997	0.54104770000000002	0.54122700000000001	0.54138989999999998	0.5415333	0.54165909999999995	0.54177330000000001	0.54188259999999999	0.54199359999999996	0.54211030000000004	0.54223540000000003	0.54237069999999998	0.54251749999999999	0.54267529999999997	0.54284189999999999	0.54301129999999997	0.5431764	0.54332849999999999	0.54346349999999999	0.54358200000000001	0.54369100000000004	0.54380170000000005	0.54392450000000003	0.5440663	0.54422720000000002	0.54440189999999999	0.54458189999999995	0.54475989999999996	0.54493219999999998	0.54509839999999998	0.54525950000000001	0.5454156	0.54556389999999999	0.54569979999999996	0.54581939999999995	0.54592339999999995	0.54601820000000001	0.54611580000000004	0.54622930000000003	0.54636839999999998	0.54653609999999997	0.5467284	0.5469368	0.54715159999999996	0.54736640000000003	0.5475795	0.54779129999999998	0.54800249999999995	0.5482108	0.54841079999999998	0.54859579999999997	0.54876080000000005	0.54890510000000003	0.54903270000000004	0.54915080000000005	0.54926560000000002	0.5493806	0.54949550000000003	0.54960850000000006	0.54971890000000001	0.54982969999999998	0.54994670000000001	0.55007629999999996	0.55022119999999997	0.55037820000000004	0.55053750000000001	0.55068680000000003	0.55081599999999997	0.55092260000000004	0.55101250000000002	0.55109770000000002	0.55119189999999996	0.5513053	0.55144070000000001	0.55159380000000002	0.55175689999999999	0.55192260000000004	0.55208650000000004	0.5522475	0.55240590000000001	0.55256050000000001	0.55270739999999996	0.55284089999999997	0.55295589999999994	0.55305210000000005	0.55313489999999998	0.55321509999999996	0.55330489999999999	0.5534135	0.55354420000000004	0.55369349999999995	0.55385379999999995	0.55401619999999996	0.55417439999999996	0.55432680000000001	0.55447440000000003	0.55462040000000001	0.55476729999999996	0.55491699999999999	0.5550699	0.55522720000000003	0.55539059999999996	0.55556190000000005	0.55574170000000001	0.55592730000000001	0.55611290000000002	0.5562899	0.55645040000000001	0.55659060000000005	0.55671199999999998	0.5568227	0.55693320000000002	0.55705490000000002	0.55719549999999995	0.55735639999999997	0.55753359999999996	0.5577183	0.55790019999999996	0.55806840000000002	0.55821560000000003	0.55833849999999996	0.55843860000000001	0.55852199999999996	0.55859930000000002	0.55868260000000003	0.55878249999999996	0.55890499999999999	0.55904940000000003	0.55920769999999997	0.55936750000000002	0.5595154	0.55964290000000005	0.55974849999999998	0.55983899999999998	0.55992560000000002	0.56002180000000001	0.56013690000000005	0.56027490000000002	0.56043390000000004	0.56060840000000001	0.56079270000000003	0.56098150000000002	0.56117209999999995	0.5613629	0.56155149999999998	0.56173550000000005	0.56191170000000001	0.56207839999999998	0.56223599999999996	0.56238779999999999	0.56253830000000005	0.56269089999999999	0.56284610000000002	0.56300090000000003	0.56315079999999995	0.56329110000000004	0.56342119999999996	0.56354510000000002	0.56367140000000004	0.56380980000000003	0.56396749999999995	0.56414730000000002	0.56434479999999998	0.56455109999999997	0.56475339999999996	0.5649402	0.5651022	0.56523460000000003	0.56533719999999998	0.56541509999999995	0.56547650000000005	0.56553220000000004	0.56559389999999998	0.56567250000000002	0.56577520000000003	0.56590490000000004	0.56605799999999995	0.56622839999999997	0.56640650000000003	0.56658330000000001	0.56675209999999998	0.56690879999999999	0.567052	0.56718089999999999	0.56729499999999999	0.56739439999999997	0.56747990000000004	0.56755520000000004	0.56762590000000002	0.56769930000000002	0.56778200000000001	0.56787810000000005	0.56798749999999998	0.56810669999999996	0.56823109999999999	0.56835749999999996	0.56848569999999998	0.56861839999999997	0.56875960000000003	0.56891179999999997	0.56907390000000002	0.56924140000000001	0.56940769999999996	0.56956700000000005	0.56971620000000001	0.56985540000000001	0.56998649999999995	0.57011080000000003	0.57022629999999996	0.57032870000000002	0.57041249999999999	0.57047639999999999	0.57052429999999998	0.57056830000000003	0.57062520000000005	0.570712	0.57084109999999999	0.57101480000000004	0.57122530000000005	0.57145550000000001	0.57168560000000002	0.57189690000000004	0.57207620000000003	0.57221929999999999	0.57232970000000005	0.5724167	0.57249209999999995	0.57256779999999996	0.57265350000000004	0.57275410000000004	0.5728702	0.5729978	0.57313080000000005	0.57326189999999999	0.57338599999999995	0.57350100000000004	0.57360920000000004	0.57371490000000003	0.57382359999999999	0.57393879999999997	0.57406170000000001	0.5741906	0.574322	0.57445310000000005	0.57458180000000003	0.57470750000000004	0.57482889999999998	0.57494310000000004	0.57504520000000003	0.57512920000000001	0.57519169999999997	0.57523400000000002	0.57526310000000003	0.57529240000000004	0.57533710000000005	0.57540970000000002	0.57551669999999999	0.57565659999999996	0.57582060000000002	0.57599590000000001	0.57616979999999995	0.57633369999999995	0.57648290000000002	0.57661709999999999	0.57673810000000003	0.57684829999999998	0.57694959999999995	0.577044	0.57713420000000004	0.57722329999999999	0.57731489999999996	0.5774108	0.57751090000000005	0.5776114	0.57770670000000002	0.57779150000000001	0.5778624	0.57792069999999995	0.57797030000000005	0.57801809999999998	0.57807090000000005	0.57813300000000001	0.57820550000000004	0.57828690000000005	0.57837360000000004	0.57846109999999995	0.57854640000000002	0.578627	0.57870200000000005	0.57877210000000001	0.57883980000000002	0.57890960000000002	0.57898669999999997	0.5790767	0.57918349999999996	0.57930820000000005	0.5794475	0.57959550000000004	0.57974460000000005	0.57988830000000002	0.58002290000000001	0.58014759999999999	0.58026429999999996	0.58037510000000003	0.58048089999999997	0.5805804	0.58067159999999995	0.5807523	0.58082250000000002	0.58088490000000004	0.58094489999999999	0.58100830000000003	0.58107980000000004	0.58116210000000001	0.58125539999999998	0.58135820000000005	0.58146960000000003	0.58158929999999998	0.58171830000000002	0.58185830000000005	0.58200949999999996	0.58217019999999997	0.58233670000000004	0.58250250000000003	0.5826616	0.58280750000000003	0.5829358	0.58304469999999997	0.5831345	0.58320890000000003	0.58327340000000005	0.58333659999999998	0.58340800000000004	0.58349649999999997	0.58360889999999999	0.58374910000000002	0.58391610000000005	0.58410569999999995	0.58431140000000004	0.5845262	0.58474380000000004	0.58495920000000001	0.58516900000000005	0.58536920000000003	0.58555670000000004	0.58572840000000004	0.58588220000000002	0.58601809999999999	0.58613839999999995	0.58624799999999999	0.58635119999999996	0.58645270000000005	0.58655380000000001	0.58665440000000002	0.58675239999999995	0.58684570000000003	0.58693399999999996	0.58701879999999995	0.58710379999999995	0.58719250000000001	0.5872889	0.58739549999999996	0.58751350000000002	0.58764349999999999	0.58778520000000001	0.58793839999999997	0.58810189999999996	0.58827430000000003	0.58845309999999995	0.58863600000000005	0.58882140000000005	0.58900859999999999	0.589198	0.58939079999999999	0.58958670000000002	0.58978489999999995	0.58998200000000001	0.59017370000000002	0.5903562	0.59052660000000001	0.59068390000000004	0.59082849999999998	0.59096179999999998	0.59108479999999997	0.59119889999999997	0.591306	0.59140970000000004	0.59151549999999997	0.59162959999999998	0.5917578	0.59190180000000003	0.59205969999999997	0.59222490000000005	0.59238970000000002	0.59254810000000002	0.59269899999999998	0.59284669999999995	0.59299939999999995	0.59316489999999999	0.59334629999999999	0.59353999999999996	0.59373629999999999	0.59392259999999997	0.59408859999999997	0.59423020000000004	0.59435150000000003	0.59446330000000003	0.59457839999999995	0.59470789999999996	0.59485750000000004	0.59502710000000003	0.59521279999999999	0.59540870000000001	0.59561070000000005	0.59581569999999995	0.5960223	0.59622850000000005	0.59643060000000003	0.59662320000000002	0.59680180000000005	0.59696380000000004	0.59711099999999995	0.59725019999999995	0.59739140000000002	0.59754549999999995	0.59772110000000001	0.59792210000000001	0.59814719999999999	0.5983889	0.59863560000000005	0.59887420000000002	0.59909190000000001	0.59927810000000004	0.5994275	0.59954090000000004	0.59962649999999995	0.59969779999999995	0.59977080000000005	0.59986189999999995	0.59998209999999996	0.600136	0.60032079999999999	0.60052799999999995	0.60074680000000003	0.60096620000000001	0.60117960000000004	0.60138340000000001	0.6015781	0.60176560000000001	0.60194930000000002	0.60213179999999999	0.60231599999999996	0.60250409999999999	0.60269759999999994	0.60289720000000002	0.60310050000000004	0.60330340000000005	0.60349989999999998	0.60368350000000004	0.60384979999999999	0.60399760000000002	0.60412940000000004	0.60424999999999995	0.60436440000000002	0.60447629999999997	0.60458719999999999	0.60469709999999999	0.60480699999999998	0.60491950000000005	0.60504009999999997	0.60517569999999998	0.60533130000000002	0.60550749999999998	0.60569879999999998	0.60589499999999996	0.60608289999999998	0.60625150000000005	0.60639600000000005	0.60651889999999997	0.60662879999999997	0.60673750000000004	0.6068559	0.60699049999999999	0.60714190000000001	0.60730640000000002	0.60747830000000003	0.60765290000000005	0.60782820000000004	0.60800500000000002	0.6081858	0.60837169999999996	0.60856180000000004	0.60875109999999999	0.60893269999999999	0.60910019999999998	0.60924880000000003	0.60937909999999995	0.60949560000000003	0.60960639999999999	0.60972059999999995	0.60984490000000002	0.60998240000000004	0.61013130000000004	0.61028669999999996	0.61044229999999999	0.61059330000000001	0.61073770000000005	0.61087749999999996	0.61101720000000004	0.61116190000000004	0.61131639999999998	0.61148290000000005	0.61166129999999996	0.61184989999999995	0.61204700000000001	0.61225059999999998	0.61245910000000003	0.61267079999999996	0.6128827	0.61309119999999995	0.61329310000000004	0.61348650000000005	0.61367240000000001	0.61385480000000003	0.61404060000000005	0.61423609999999995	0.61444469999999995	0.61466589999999999	0.61489419999999995	0.61512129999999998	0.6153381	0.61553829999999998	0.61571900000000002	0.61588129999999996	0.61602880000000004	0.6161662	0.61629849999999997	0.61643020000000004	0.61656610000000001	0.61671260000000006	0.61687559999999997	0.61706079999999996	0.61727080000000001	0.61750360000000004	0.61775250000000004	0.61800679999999997	0.61825600000000003	0.61849120000000002	0.61870740000000002	0.6189036	0.6190814	0.61924210000000002	0.61938599999999999	0.6195117	0.61961889999999997	0.61971010000000004	0.6197935	0.6198825	0.61999309999999996	0.62014139999999995	0.62033720000000003	0.6205813	0.62086390000000002	0.62116709999999997	0.62146650000000003	0.62173769999999995	0.62196280000000004	0.62213269999999998	0.62225140000000001	0.62233479999999997	0.62240879999999998	0.62250360000000005	0.62264439999999999	0.62284740000000005	0.62311300000000003	0.62342719999999996	0.62376299999999996	0.62409099999999995	0.62438709999999997	0.62463900000000006	0.6248494	0.62503350000000002	0.62521210000000005	0.62540269999999998	0.62561389999999995	0.62584280000000003	0.62607849999999998	0.62630629999999998	0.62651489999999999	0.62670020000000004	0.62686640000000005	0.62702210000000003	0.62717650000000003	0.62733550000000005	0.62750099999999998	0.62767090000000003	0.62784220000000002	0.6280135	0.62818529999999995	0.62835960000000002	0.62853749999999997	0.62871869999999996	0.62890020000000002	0.62907829999999998	0.62925140000000002	0.62942120000000001	0.62959330000000002	0.62977490000000003	0.62997250000000005	0.63018790000000002	0.63041729999999996	0.63065090000000001	0.63087720000000003	0.63108500000000001	0.63126800000000005	0.6314265	0.63156760000000001	0.63170280000000001	0.63184470000000004	0.63200429999999996	0.63218799999999997	0.63239659999999998	0.63262649999999998	0.6328705	0.63312199999999996	0.63337589999999999	0.63363130000000001	0.6338897	0.63415440000000001	0.6344265	0.63470380000000004	0.63497789999999998	0.63523779999999996	0.63547149999999997	0.63567039999999997	0.63583230000000002	0.63596220000000003	0.6360711	0.63617080000000004	0.63627060000000002	0.63637500000000002	0.63648280000000002	0.63659120000000002	0.6366986	0.63680800000000004	0.63692839999999995	0.6370709	0.6372449	0.63745459999999998	0.63769500000000001	0.63795380000000002	0.63821349999999999	0.63845649999999998	0.63867019999999997	0.63884730000000001	0.63898690000000002	0.63909190000000005	0.63916779999999995	0.63922040000000002	0.63925580000000004	0.63928240000000003	0.63931039999999995	0.63935169999999997	0.63941890000000001	0.63952109999999995	0.63966259999999997	0.63984030000000003	0.64004539999999999	0.6402639	0.64048110000000003	0.6406849	0.6408682	0.64103109999999996	0.6411791	0.64132330000000004	0.64147560000000003	0.64164600000000005	0.64184010000000002	0.64205659999999998	0.64228810000000003	0.64252169999999997	0.64274469999999995	0.6429473	0.64312579999999997	0.64328399999999997	0.64343220000000001	0.64358340000000003	0.64374869999999995	0.64393540000000005	0.64414479999999996	0.64437319999999998	0.64461389999999996	0.64485970000000004	0.64510540000000005	0.64534729999999996	0.64558260000000001	0.64580910000000002	0.64602420000000005	0.64622619999999997	0.64641490000000001	0.64659310000000003	0.64676670000000003	0.64694339999999995	0.64713129999999996	0.64733560000000001	0.64755810000000003	0.64779589999999998	0.64804269999999997	0.64829020000000004	0.64852929999999998	0.64875260000000001	0.64895539999999996	0.64913639999999995	0.64929870000000001	0.64944979999999997	0.64960059999999997	0.64976350000000005	0.64994890000000005	0.65016209999999997	0.65040140000000002	0.6506575	0.65091710000000003	0.65116790000000002	0.65140160000000003	0.65161849999999999	0.65182649999999998	0.65203869999999997	0.65226729999999999	0.65251950000000003	0.65279489999999996	0.65308509999999997	0.65337780000000001	0.65365949999999995	0.65392119999999998	0.65415939999999995	0.65437710000000004	0.65458150000000004	0.65478270000000005	0.65499130000000005	0.65521560000000001	0.65546110000000002	0.65572790000000003	0.65601050000000005	0.65629689999999996	0.65657069999999995	0.65681610000000001	0.65702119999999997	0.65718449999999995	0.6573156	0.65743680000000004	0.65757529999999997	0.65775709999999998	0.65800049999999999	0.65831019999999996	0.65867609999999999	0.65907689999999997	0.65948660000000003	0.65988089999999999	0.66024150000000004	0.66056060000000005	0.66084010000000004	0.66109030000000002	0.66132550000000001	0.66156289999999995	0.66181900000000005	0.66210599999999997	0.66243099999999999	0.66279429999999995	0.66318920000000003	0.66360339999999995	0.6640218	0.66443070000000004	0.66481860000000004	0.66518040000000001	0.66551559999999998	0.66582799999999998	0.66612389999999999	0.66640980000000005	0.66669389999999995	0.66698420000000003	0.66728909999999997	0.66761680000000001	0.66797300000000004	0.66835900000000004	0.66877070000000005	0.66919960000000001	0.66963430000000002	0.67006339999999998	0.67047950000000001	0.67087940000000001	0.67126379999999997	0.67163620000000002	0.67200110000000002	0.67236359999999995	0.67272909999999997	0.67310669999999995	0.67350759999999998	0.67394350000000003	0.67442409999999997	0.67495050000000001	0.67551340000000004	0.67609149999999996	0.67665770000000003	0.67718579999999995	0.67765880000000001	0.67807470000000003	0.67844709999999997	0.67880079999999998	0.67916120000000002	0.67954829999999999	0.67996920000000005	0.68041879999999999	0.68088349999999997	0.68134819999999996	0.68180479999999999	0.68225389999999997	0.68270640000000005	0.68317649999999996	0.68367840000000002	0.68421949999999998	0.68479760000000001	0.68540250000000003	0.68601970000000001	0.68663629999999998	0.68724529999999995	0.68784769999999995	0.68845199999999995	0.68907149999999995	0.68971689999999997	0.6903937	0.69109770000000004	0.6918166	0.69253290000000001	0.69322980000000001	0.69389800000000001	0.69453869999999995	0.69516469999999997	0.69579429999999998	0.69644759999999994	0.69713800000000004	0.69786910000000002	0.69863529999999996	0.6994264	0.70023380000000002	0.70105669999999998	0.70190330000000001	0.70278790000000002	0.70372670000000004	0.70472939999999995	0.70579590000000003	0.70691579999999998	0.70807290000000001	0.70925199999999999	0.71044370000000001	0.71164879999999997	0.71287659999999997	0.71414200000000005	0.71545899999999996	0.71683839999999999	0.71828749999999997	0.71981010000000001	0.72141069999999996	0.72309579999999996	0.72487330000000005	0.7267498	0.72872800000000004	0.73080339999999999	0.732962	0.73518340000000004	0.73744339999999997	0.73971439999999999	0.74196969999999995	0.74418459999999997	0.74633349999999998	0.74839310000000003	0.75034239999999996	0.75216360000000004	0.75384499999999999	0.75538039999999995	0.75676770000000004	0.75800619999999996	0.75909360000000003	0.76002429999999999	0.76078990000000002	0.76137940000000004	0.76178219999999996	0.76199159999999999	0.76200630000000003	0.76183279999999998	0.76148649999999996	0.76099430000000001	0.76039279999999998	0.75972309999999998	0.75903030000000005	0.75835330000000001	0.75771860000000002	0.75713940000000002	0.75661369999999994	0.75612959999999996	0.7556697	0.75521990000000006	0.75477369999999999	0.75433499999999998	0.75391759999999997	0.75354359999999998	0.75324049999999998	0.75303540000000002	0.75295299999999998	0.75301050000000003	0.75321360000000004	0.75355300000000003	0.75400400000000001	0.75453139999999996	0.75509099999999996	0.75563849999999999	0.75614119999999996	0.75657850000000004	0.75694669999999997	0.75725750000000003	0.75753219999999999	0.75779479999999999	0.75806519999999999	0.75835540000000001	0.75866619999999996	0.75898779999999999	0.75930089999999995	0.7595826	0.75981069999999995	0.75997049999999999	0.76005920000000005	0.7600905	0.76009249999999995	0.76010089999999997	0.76015390000000005	0.76028240000000002	0.76050220000000002	0.76081359999999998	0.76120299999999996	0.76164940000000003	0.7621291	0.76262099999999999	0.76311150000000005	0.76359250000000001	0.76406229999999997	0.76452489999999995	0.76499030000000001	0.76547319999999996	0.76598960000000005	0.76655499999999999	0.76717679999999999	0.76785179999999997	0.76856570000000002	0.76929800000000004	0.77002879999999996	0.77074620000000005	0.77144959999999996	0.77214729999999998	0.77284929999999996	0.77355700000000005	0.77425829999999995	0.77492819999999996	0.77554100000000004	0.77607890000000002	0.77654619999999996	0.7769701	0.77739729999999996	0.77787700000000004	0.77844420000000003	0.77911079999999999	0.77986250000000001	0.78066749999999996	0.78148720000000005	0.78229150000000003	0.78306480000000001	0.783806	0.78452219999999995	0.78522210000000003	0.78591230000000001	0.78659679999999998	0.78728010000000004	0.78797220000000001	0.78868649999999996	0.78943839999999998	0.79023960000000004	0.79109229999999997	0.79198950000000001	0.79291699999999998	0.7938598	0.79480530000000005	0.79574560000000005	0.79667500000000002	0.79758779999999996	0.79847849999999998	0.79934349999999998	0.80018900000000004	0.80103469999999999	0.80191489999999999	0.80287339999999996	0.80394829999999995	0.8051606	0.80650449999999996	0.80794999999999995	0.80945279999999997	0.81096849999999998	0.81247210000000003	0.8139634	0.81546470000000004	0.81700790000000001	0.81862230000000002	0.82032170000000004	0.82210130000000003	0.82394100000000003	0.82581360000000004	0.82769519999999996	0.8295652	0.83140709999999995	0.83320559999999999	0.83494239999999997	0.83659859999999997	0.83815919999999999	0.83961719999999995	0.84097670000000002	0.84224960000000004	0.84345179999999997	0.84459379999999995	0.84567789999999998	0.84669700000000003	0.84763809999999995	0.84848509999999999	0.84921950000000002	0.84982199999999997	0.85026990000000002	0.85053789999999996	0.85060690000000005	0.85047010000000001	0.85014259999999997	0.84966189999999997	0.84908539999999999	0.84847550000000005	0.84787979999999996	0.84732629999999998	0.84681360000000006	0.84632059999999998	0.84581499999999998	0.84526880000000004	0.84466490000000005	0.84399599999999997	0.84326109999999999	0.84245780000000003	0.84157959999999998	0.84061739999999996	0.8395648	0.83842530000000004	0.8372136	0.83595439999999999	0.83467690000000005	0.8334047	0.83215300000000003	0.83092580000000005	0.82971700000000004	0.82851419999999998	0.82730170000000003	0.82606440000000003	0.82478850000000004	0.82346470000000005	0.82209069999999995	0.82067290000000004	0.81922779999999995	0.81777699999999998	0.81634660000000003	0.81495919999999999	0.81363180000000002	0.81237800000000004	0.81121019999999999	0.81014379999999997	0.80919960000000002	0.80839689999999997	0.80774749999999995	0.80724479999999998	0.80686119999999995	0.80654820000000005	0.80624870000000004	0.80591650000000004	0.80552670000000004	0.80508480000000004	0.80462129999999998	0.80418069999999997	0.80380200000000002	0.8035042	0.80328189999999999	0.8031066	0.80294140000000003	0.80274699999999999	0.80249570000000003	0.80217459999999996	0.80178099999999997	0.80132159999999997	0.80080620000000002	0.80024660000000003	0.799655	0.79904220000000004	0.79841519999999999	0.79777339999999997	0.79710610000000004	0.7963943	0.79561760000000004	0.79476150000000001	0.79382549999999996	0.79282580000000002	0.79179259999999996	0.79076100000000005	0.78975910000000005	0.78880450000000002	0.78789960000000003	0.78703679999999998	0.78620429999999997	0.78539110000000001	0.7845896	0.78379259999999995	0.78299110000000005	0.78217250000000005	0.78132069999999998	0.78042299999999998	0.77947489999999997	0.77848349999999999	0.77746570000000004	0.77644500000000005	0.77544420000000003	0.77447840000000001	0.77355470000000004	0.77267249999999998	0.77182700000000004	0.77101330000000001	0.77022769999999996	0.76946680000000001	0.76872759999999996	0.76800659999999998	0.76730080000000001	0.76661080000000004	0.76594260000000003	0.76530730000000002	0.76471909999999998	0.76419009999999998	0.76372580000000001	0.76332370000000005	0.76297409999999999	0.76266409999999996	0.76238139999999999	0.7621173	0.76186600000000004	0.7616212	0.76137350000000004	0.76110920000000004	0.76081279999999996	0.76047319999999996	0.76008799999999999	0.75966820000000002	0.75923499999999999	0.75881549999999998	0.75843499999999997	0.75810719999999998	0.75783460000000002	0.75760799999999995	0.75741460000000005	0.757243	0.75709130000000002	0.75696649999999999	0.75688330000000004	0.75685720000000001	0.75689629999999997	0.75699760000000005	0.75714420000000004	0.75730810000000004	0.75745560000000001	0.75755870000000003	0.75760170000000004	0.75758760000000003	0.75753740000000003	0.75748709999999997	0.75747779999999998	0.75754270000000001	0.75770179999999998	0.75795520000000005	0.75828779999999996	0.75867300000000004	0.75908310000000001	0.75949809999999995	0.75990709999999995	0.76030900000000001	0.76070800000000005	0.76110809999999995	0.76151020000000003	0.76191169999999997	0.76230759999999997	0.7626925	0.76306160000000001	0.7634088	0.76372530000000005	0.76399919999999999	0.76421709999999998	0.76437069999999996	0.76446159999999996	0.7645054	0.76452750000000003	0.76455890000000004	0.76462540000000001	0.76473820000000003	0.76489280000000004	0.76507040000000004	0.76524979999999998	0.76541360000000003	0.76555609999999996	0.765683	0.76580570000000003	0.765934	0.76607040000000004	0.76621090000000003	0.76634800000000003	0.76647810000000005	0.7666039	0.76673420000000003	0.76687910000000004	0.76704430000000001	0.76722760000000001	0.76742120000000003	0.76761590000000002	0.76780720000000002	0.76799819999999996	0.76819780000000004	0.76841289999999995	0.76864410000000005	0.76888140000000005	0.76910999999999996	0.76931680000000002	0.76950090000000004	0.76967640000000004	0.76987030000000001	0.77010990000000001	0.77041009999999999	0.77076540000000004	0.77114959999999999	0.7715265	0.7718621	0.77214099999999997	0.77236970000000005	0.77257430000000005	0.77278720000000001	0.77303560000000004	0.77333399999999997	0.7736809	0.77406609999999998	0.77447659999999996	0.77490389999999998	0.77534320000000001	0.77579149999999997	0.77624199999999999	0.7766826	0.77709830000000002	0.77747739999999999	0.7778159	0.77812060000000005	0.7784046	0.77868289999999996	0.77896529999999997	0.77925429999999996	0.77954889999999999	0.77985130000000003	0.78017110000000001	0.78052809999999995	0.78094520000000001	0.78143960000000001	0.78201469999999995	0.78265589999999996	0.78333410000000003	0.78401399999999999	0.78466780000000003	0.78527950000000002	0.78584659999999995	0.78637520000000005	0.7868716	0.78733609999999998	0.78776259999999998	0.78814329999999999	0.78847489999999998	0.78876579999999996	0.78903749999999995	0.78931899999999999	0.78963899999999998	0.79001960000000004	0.79046879999999997	0.79098159999999995	0.79154159999999996	0.79212760000000004	0.79271780000000003	0.79329269999999996	0.79383930000000003	0.79435210000000001	0.79483250000000005	0.79528860000000001	0.79573099999999997	0.79616810000000005	0.79660120000000001	0.79702200000000001	0.79741620000000002	0.79777180000000003	0.79808710000000005	0.79837729999999996	0.79867189999999999	0.79900769999999999	0.79941309999999999	0.7998961	0.80043960000000003	0.80100709999999997	0.80155909999999997	0.80206480000000002	0.80251749999999999	0.80293239999999999	0.80333889999999997	0.80376150000000002	0.80420970000000003	0.8046719	0.80512479999999997	0.80554619999999999	0.80593099999999995	0.80629430000000002	0.80666899999999997	0.80708869999999999	0.80757159999999995	0.80811189999999999	0.80868099999999998	0.80924149999999995	0.80975960000000002	0.81021889999999996	0.81062350000000005	0.81099160000000003	0.81134410000000001	0.81169279999999999	0.81203860000000005	0.81237349999999997	0.81268850000000004	0.81298170000000003	0.81326120000000002	0.81354190000000004	0.81384089999999998	0.81416999999999995	0.81453339999999996	0.81492949999999997	0.81535460000000004	0.81580529999999996	0.81627930000000004	0.81677290000000002	0.81727729999999998	0.81777809999999995	0.81826019999999999	0.81871110000000002	0.81913069999999999	0.81953089999999995	0.81993570000000005	0.82037119999999997	0.82085589999999997	0.82139530000000005	0.82197960000000003	0.82258730000000002	0.82318899999999995	0.82375600000000004	0.82426379999999999	0.82469329999999996	0.82503479999999996	0.82528990000000002	0.82547709999999996	0.82562990000000003	0.82579689999999994	0.82603280000000001	0.82638080000000003	0.82686199999999999	0.82746399999999998	0.82814620000000005	0.82884709999999995	0.82950480000000004	0.83007909999999996	0.83055789999999996	0.83095949999999996	0.83131849999999996	0.83167310000000005	0.8320476	0.83244589999999996	0.83285450000000005	0.8332524	0.83362250000000004	0.83396040000000005	0.83427660000000003	0.83459410000000001	0.83494380000000001	0.83535630000000005	0.83585810000000005	0.83646609999999999	0.83718300000000001	0.83799420000000002	0.83886530000000004	0.83974919999999997	0.84058960000000005	0.84133360000000001	0.84194619999999998	0.84241520000000003	0.84275389999999994	0.84299409999999997	0.84318020000000005	0.84335590000000005	0.84355709999999995	0.84381150000000005	0.84413709999999997	0.84454340000000006	0.84503159999999999	0.84559150000000005	0.84620150000000005	0.84682729999999995	0.84743190000000002	0.84798419999999997	0.8484699	0.84889579999999998	0.84928930000000002	0.8496861	0.85011409999999998	0.85058520000000004	0.85108950000000005	0.85160449999999999	0.85210540000000001	0.85257950000000005	0.85303309999999999	0.85348939999999995	0.85397789999999996	0.8545201	0.85512390000000005	0.85577899999999996	0.85646440000000001	0.85715520000000001	0.85783180000000003	0.85848239999999998	0.85910010000000003	0.85968020000000001	0.86021689999999995	0.86070400000000002	0.86113899999999999	0.86152740000000005	0.86188480000000001	0.86223300000000003	0.86259609999999998	0.86299459999999995	0.86344030000000005	0.86393699999999995	0.86448190000000003	0.86506830000000001	0.86568659999999997	0.86632480000000001	0.86696899999999999	0.86760459999999995	0.86822109999999997	0.86881730000000001	0.86940490000000004	0.87000659999999996	0.87064839999999999	0.87134889999999998	0.87210779999999999	0.87290279999999998	0.87369229999999998	0.87443329999999997	0.87509360000000003	0.87566319999999997	0.87615569999999998	0.87660099999999996	0.87703419999999999	0.87748190000000004	0.87796039999999997	0.87847779999999998	0.87903980000000004	0.87965510000000002	0.88033609999999995	0.88109150000000003	0.88191960000000003	0.88280190000000003	0.8837081	0.88459940000000004	0.88544529999999999	0.88623079999999999	0.88695820000000003	0.88764089999999995	0.88829270000000005	0.88892070000000001	0.88952209999999998	0.89009139999999998	0.8906271	0.89113719999999996	0.89163760000000003	0.89214099999999996	0.89264710000000003	0.89313540000000002	0.89357109999999995	0.89392320000000003	0.89418129999999996	0.89437239999999996	0.89455560000000001	0.89481250000000001	0.89521600000000001	0.89580369999999998	0.89656650000000004	0.89744979999999996	0.89837719999999999	0.89927049999999997	0.90007890000000002	0.90079050000000005	0.90142820000000001	0.90203480000000003	0.90265390000000001	0.90331859999999997	0.90404150000000005	0.90481849999999997	0.90563309999999997	0.9064662	0.90729919999999997	0.90811710000000001	0.90891040000000001	0.90967509999999996	0.91041159999999999	0.91112249999999995	0.9118077	0.91245969999999998	0.91306120000000002	0.91358740000000005	0.91401509999999997	0.91433609999999998	0.91456780000000004	0.91475680000000004	0.91496690000000003	0.91526779999999996	0.91570850000000004	0.91630279999999997	0.91702539999999999	0.9178231	0.91863329999999999	0.91940359999999999	0.92011120000000002	0.92076389999999997	0.92139389999999999	0.92203939999999995	0.92273179999999999	0.92348439999999998	0.92428909999999997	0.92512110000000003	0.92594639999999995	0.92673340000000004	0.92745690000000003	0.9281064	0.92868589999999995	0.92921580000000004	0.92972589999999999	0.9302475	0.93080510000000005	0.9314076	0.93204640000000005	0.93270220000000004	0.9333572	0.93400589999999994	0.93466190000000005	0.93535270000000004	0.93610539999999998	0.93693020000000005	0.93780810000000003	0.93868980000000002	0.93950750000000005	0.94020550000000003	0.94075609999999998	0.94117790000000001	0.94152409999999997	0.94186879999999995	0.9422758	0.94277529999999998	0.94335990000000003	0.9439902	0.94461620000000002	0.94519399999999998	0.94570290000000001	0.94614849999999995	0.9465576	0.94696670000000005	0.94741260000000005	0.94792759999999998	0.94853259999999995	0.9492372	0.95003479999999996	0.95090209999999997	0.95179990000000003	0.9526789	0.95349660000000003	0.95422890000000005	0.95488079999999997	0.95548429999999995	0.95608959999999998	0.95674289999999995	0.95746759999999997	0.9582579	0.9590824	0.95990209999999998	0.9606827	0.96140789999999998	0.96207849999999995	0.96270149999999999	0.96328040000000004	0.96380809999999995	0.96427130000000005	0.96466090000000004	0.96498349999999999	0.96526429999999996	0.96554030000000002	0.96584599999999998	0.96620059999999997	0.96660210000000002	0.96703430000000001	0.96748080000000003	0.96793949999999995	0.96842810000000001	0.96897520000000004	0.96960230000000003	0.9703098	0.97106979999999998	0.97184090000000001	0.97258389999999995	0.97328680000000001	0.97396990000000006	0.97467919999999997	0.97545809999999999	0.97632269999999999	0.97724599999999995	0.97816360000000002	0.97899990000000003	0.9796956	0.98023329999999997	0.98063869999999997	0.98096720000000004	0.98127149999999996	0.98158449999999997	0.98191139999999999	0.98223870000000002	0.98255420000000004	0.98286399999999996	0.9831936	0.98357749999999999	0.98403830000000003	0.98456880000000002	0.98513090000000003	0.98567009999999999	0.98614270000000004	0.98653290000000005	0.98686399999999996	0.98718399999999995	0.98754750000000002	0.9879888	0.98850910000000003	0.98908010000000002	0.98966160000000003	0.99022160000000004	0.99074910000000005	0.9912552	0.99176339999999996	0.99229509999999999	0.99286030000000003	0.99345430000000001	0.99406499999999998	0.99468140000000005	0.99529500000000004	0.99589899999999998	0.99648320000000001	0.99703090000000005	0.99752320000000005	0.99795009999999995	0.9983204	0.9986661	0.99903280000000005	0.99946639999999998	0.99999079999999996	1.0005980000000001	1.001252	1.0019039999999999	1.0025170000000001	1.0030809999999999	1.003614	1.0041439999999999	1.004697	1.0052700000000001	1.0058389999999999	1.0063610000000001	1.0068029999999999	1.0071589999999999	1.0074529999999999	1.0077240000000001	1.0080119999999999	1.008332	1.00867	1.0089920000000001	1.009271	1.0095069999999999	1.009735	1.0100180000000001	1.0104169999999999	1.010974	1.0116860000000001	1.0125109999999999	1.013385	1.014249	1.0150710000000001	1.0158579999999999	1.01664	1.0174540000000001	1.018324	1.019245	1.0201819999999999	1.021085	1.0219039999999999	1.022608	1.0231889999999999	1.023663	1.024062	1.0244279999999999	1.024796	1.025193	1.0256339999999999	1.0261180000000001	1.026632	1.0271589999999999	1.0276799999999999	1.028181	1.028653	1.029091	1.0294829999999999	1.029814	1.0300640000000001	1.0302199999999999	1.0302849999999999	1.0302899999999999	1.030295	1.03037	1.030578	1.0309550000000001	1.031493	1.0321499999999999	1.0328619999999999	1.033574	1.0342530000000001	1.0348949999999999	1.035515	1.036133	1.036753	1.0373619999999999	1.0379350000000001	1.038457	1.038931	1.0393829999999999	1.039849	1.0403500000000001	1.040878	1.0413969999999999	1.041855	1.0422089999999999	1.0424519999999999	1.0426169999999999	1.0427660000000001	1.042959	1.0432300000000001	1.043579	1.043971	1.044362	1.0447230000000001	1.04505	1.0453619999999999	1.0456810000000001	1.0460100000000001	1.0463229999999999	1.046575	1.046727	1.046773	1.0467500000000001	1.046726	1.0467839999999999	1.0469729999999999	1.0472969999999999	1.047706	1.0481259999999999	1.0484869999999999	1.0487550000000001	1.0489409999999999	1.049096	1.049282	1.0495460000000001	1.049906	1.0503480000000001	1.0508420000000001	1.051353	1.0518540000000001	1.052324	1.052745	1.0530969999999999	1.0533619999999999	1.0535369999999999	1.0536399999999999	1.0537129999999999	1.053814	1.0539879999999999	1.054249	1.0545679999999999	1.054883	1.0551269999999999	1.0552589999999999	1.055288	1.0552710000000001	1.055302	1.0554650000000001	1.0558110000000001	1.056333	1.0569759999999999	1.0576570000000001	1.058292	1.0588299999999999	1.059256	1.059593	1.0598810000000001	1.060171	1.060505	1.060908	1.061391	1.0619449999999999	1.0625439999999999	1.063148	1.0637110000000001	1.0641940000000001	1.064575	1.0648550000000001	1.065059	1.065223	1.0653790000000001	1.065536	1.065688	1.065814	1.065898	1.0659430000000001	1.0659719999999999	1.06602	1.0661149999999999	1.0662670000000001	1.06646	1.066667	1.0668679999999999	1.06707	1.0673079999999999	1.0676330000000001	1.068084	1.0686690000000001	1.0693429999999999	1.0700229999999999	1.070616	1.0710550000000001	1.071321	1.071455	1.071534	1.07165	1.071866	1.072211	1.072667	1.0731889999999999	1.0737140000000001	1.0741830000000001	1.0745469999999999	1.07477	1.0748329999999999	1.0747439999999999	1.074543	1.074303	1.074111	1.0740609999999999	1.0742080000000001	1.0745560000000001	1.0750459999999999	1.075577	1.0760460000000001	1.0763720000000001	1.076543	1.0766070000000001	1.0766560000000001	1.076783	1.077045	1.077448	1.077944	1.0784549999999999	1.0789010000000001	1.079229	1.079421	1.0794969999999999	1.079501	1.0794969999999999	1.079548	1.0797110000000001	1.0800270000000001	1.0805089999999999	1.081137	1.0818460000000001	1.082541	1.083115	1.083467	1.0835399999999999	1.0833330000000001	1.082905	1.082354	1.0817969999999999	1.08135	1.0810919999999999	1.0810690000000001	1.0812870000000001	1.0817129999999999	1.0822830000000001	1.082911	1.0835049999999999	1.083979	1.0842780000000001	1.0843929999999999	1.0843590000000001	1.084252	1.084147	1.084104	1.084136	1.0842080000000001	1.0842510000000001	1.0841940000000001	1.0839939999999999	1.08365	1.0832010000000001	1.0827089999999999	1.0822309999999999	1.0817969999999999	1.081407	1.0810340000000001	1.080649	1.0802339999999999	1.079798	1.079377	1.0790230000000001	1.078792	1.0787249999999999	1.0788420000000001	1.0791269999999999	1.079537	1.079996	1.0804199999999999	1.0807329999999999	1.080889	1.080892	1.0807960000000001	1.0807009999999999	1.0807089999999999	1.0808949999999999	1.0812740000000001	1.0817969999999999	1.0823560000000001	1.082829	1.0831189999999999	1.0831869999999999	1.0830550000000001	1.0827929999999999	1.082481	1.0821799999999999	1.081915	1.08168	1.0814569999999999	1.0812330000000001	1.0810150000000001	1.0808180000000001	1.0806579999999999	1.0805340000000001	1.080427	1.080314	1.0801799999999999	1.0800350000000001	1.079917	1.0798719999999999	1.079939	1.080125	1.080408	1.080743	1.081089	1.0814189999999999	1.081728	1.0820179999999999	1.082273	1.082452	1.082484	1.0823050000000001	1.0818840000000001	1.0812569999999999	1.080525	1.0798179999999999	1.0792710000000001	1.078959	1.078884	1.0789740000000001	1.079118	1.0792189999999999	1.079216	1.0791090000000001	1.078927	1.0787119999999999	1.078481	1.0782309999999999	1.0779479999999999	1.0776289999999999	1.0773029999999999	1.0770249999999999	1.076851	1.076816	1.076905	1.077067	1.0772269999999999	1.0773250000000001	1.077348	1.077337	1.077366	1.0775079999999999	1.0778019999999999	1.0782259999999999	1.0787089999999999	1.079148	1.079456	1.07959	1.0795589999999999	1.079415	1.0792269999999999	1.0790569999999999	1.078937	1.07887	1.078835	1.078802	1.0787469999999999	1.0786560000000001	1.0785340000000001	1.0784	1.078282	1.0782080000000001	1.078198	1.078257	1.07836	1.07846	1.0784929999999999	1.078398	1.0781350000000001	1.0777049999999999	1.0771440000000001	1.076516	1.0758890000000001	1.0753079999999999	1.0747910000000001	1.0743290000000001	1.0738920000000001	1.0734600000000001	1.0730299999999999	1.0726169999999999	1.072249	1.0719460000000001	1.0717049999999999	1.071504	1.071313	1.071102	1.0708580000000001	1.070586	1.0703039999999999	1.0700270000000001	1.069761	1.0695030000000001	1.06924	1.068967	1.068684	1.0684009999999999	1.0681259999999999	1.067855	1.0675650000000001	1.067218	1.0667759999999999	1.0662210000000001	1.0655669999999999	1.0648660000000001	1.0641890000000001	1.063617	1.0632170000000001	1.063026	1.0630489999999999	1.063264	1.0636270000000001	1.0640769999999999	1.0645389999999999	1.0649409999999999	1.0652090000000001	1.065293	1.065177	1.064891	1.0645089999999999	1.064122	1.0638209999999999	1.063652	1.063599	1.0635749999999999	1.063456	1.0631120000000001	1.062452	1.0614520000000001	1.0601560000000001	1.05867	1.0571170000000001	1.0556300000000001	1.0543149999999999	1.0532269999999999	1.0523739999999999	1.05172	1.0512140000000001	1.050802	1.050441	1.0501119999999999	1.0498050000000001	1.0495270000000001	1.0492889999999999	1.0491109999999999	1.0490079999999999	1.048996	1.049077	1.0492410000000001	1.049461	1.049695	1.049898	1.0500210000000001	1.05003	1.049901	1.049628	1.04921	1.048651	1.0479540000000001	1.0471299999999999	1.0461940000000001	1.045183	1.04416	1.0431969999999999	1.0423739999999999	1.0417430000000001	1.041307	1.0410029999999999	1.0407200000000001	1.0403230000000001	1.0396879999999999	1.038751	1.0375270000000001	1.0361180000000001	1.0346789999999999	1.0333840000000001	1.0323850000000001	1.031768	1.031542	1.031652	1.032003	1.0324720000000001	1.0329349999999999	1.0332779999999999	1.033398	1.03322	1.032713	1.031903	1.030883	1.0297970000000001	1.028823	1.0281149999999999	1.0277609999999999	1.027755	1.027997	1.028332	1.0285930000000001	1.0286569999999999	1.0284740000000001	1.0280629999999999	1.027488	1.026832	1.0261610000000001	1.0255080000000001	1.0248820000000001	1.0242819999999999	1.0237069999999999	1.0231699999999999	1.0226839999999999	1.022251	1.021855	1.0214639999999999	1.0210429999999999	1.02057	1.020044	1.019482	1.0189029999999999	1.0183089999999999	1.0176689999999999	1.0169319999999999	1.016054	1.015026	1.0139020000000001	1.0127839999999999	1.0118039999999999	1.0110710000000001	1.0106269999999999	1.010426	1.0103409999999999	1.0102070000000001	1.0098670000000001	1.0092289999999999	1.0082990000000001	1.0071760000000001	1.0060180000000001	1.0049790000000001	1.004175	1.0036369999999999	1.0033179999999999	1.003117	1.0029189999999999	1.0026379999999999	1.0022340000000001	1.0017210000000001	1.0011559999999999	1.000621	1.0001960000000001	0.99993100000000001	0.99983330000000004	0.99985500000000005	0.9999034	0.99986520000000001	0.99965199999999999	0.99922230000000001	0.9985984	0.99784830000000002	0.99706830000000002	0.99635079999999998	0.99575389999999997	0.99529369999999995	0.99493039999999999	0.9945775	0.99411280000000002	0.99342079999999999	0.99243079999999995	0.99114170000000001	0.98963179999999995	0.98803430000000003	0.98651920000000004	0.98524389999999995	0.98432580000000003	0.98382259999999999	0.98371390000000003	0.98390230000000001	0.98422929999999997	0.9845235	0.98462419999999995	0.98442099999999999	0.98387869999999999	0.98302990000000001	0.981962	0.98078100000000001	0.97959090000000004	0.97846670000000002	0.97744450000000005	0.97652819999999996	0.97569910000000004	0.97492809999999996	0.97418280000000002	0.97343449999999998	0.97266490000000005	0.97186969999999995	0.97106420000000004	0.97028389999999998	0.96957329999999997	0.96896950000000004	0.96848679999999998	0.96810320000000005	0.9677637	0.96738950000000001	0.96690010000000004	0.96624659999999996	0.9654298	0.96450230000000003	0.96354519999999999	0.96264059999999996	0.96184009999999998	0.96115170000000005	0.96054980000000001	0.9599953	0.95945809999999998	0.95893340000000005	0.95844450000000003	0.95802860000000001	0.95772279999999999	0.95753909999999998	0.95745309999999995	0.95739810000000003	0.95728150000000001	0.95700940000000001	0.95651010000000003	0.9557601	0.95478390000000002	0.95364420000000005	0.9524203	0.95119390000000004	0.95003349999999998	0.94897679999999995	0.94802710000000001	0.94714989999999999	0.94628730000000005	0.94537139999999997	0.9443532	0.94322680000000003	0.94204619999999994	0.9409208	0.93998289999999995	0.93935069999999998	0.93906920000000005	0.93908539999999996	0.93924600000000003	0.93935639999999998	0.93924640000000004	0.93881329999999996	0.93805130000000003	0.93702819999999998	0.93585499999999999	0.93464329999999995	0.93349349999999998	0.93248220000000004	0.93165019999999998	0.93100430000000001	0.93051490000000003	0.93012669999999997	0.92976669999999995	0.9293631	0.92886279999999999	0.92822879999999997	0.92744610000000005	0.92651649999999997	0.92545560000000004	0.92428639999999995	0.92303550000000001	0.92173240000000001	0.92040900000000003	0.91909799999999997	0.91783709999999996	0.91666259999999999	0.91560149999999996	0.91466639999999999	0.91384880000000002	0.91312040000000005	0.91243949999999996	0.91176550000000001	0.91106160000000003	0.91029919999999998	0.90945690000000001	0.90851499999999996	0.90745980000000004	0.90629349999999997	0.90505979999999997	0.90386829999999996	0.90288080000000004	0.90226249999999997	0.90208549999999998	0.90228470000000005	0.90267980000000003	0.90305500000000005	0.90322720000000001	0.90305469999999999	0.90246610000000005	0.90145299999999995	0.90006379999999997	0.89839080000000004	0.89655459999999998	0.89469010000000004	0.89290990000000003	0.89130370000000003	0.88992570000000004	0.88879050000000004	0.8878762	0.8871272	0.88646820000000004	0.88580879999999995	0.88506419999999997	0.88417400000000002	0.88310869999999997	0.88187680000000002	0.88051349999999995	0.87907159999999995	0.87759969999999998	0.87613300000000005	0.87469819999999998	0.87331619999999999	0.87201169999999995	0.87081620000000004	0.86975599999999997	0.8688418	0.86805509999999997	0.86734650000000002	0.86664220000000003	0.8658612	0.86495160000000004	0.86391739999999995	0.86283849999999995	0.86183949999999998	0.86102299999999998	0.86040459999999996	0.85991569999999995	0.85944830000000005	0.85891320000000004	0.85826840000000004	0.85750689999999996	0.85664300000000004	0.85568650000000002	0.85463230000000001	0.85345230000000005	0.85210969999999997	0.85058160000000005	0.84888799999999998	0.84710030000000003	0.84532399999999996	0.84365210000000002	0.84213020000000005	0.84074070000000001	0.83941849999999996	0.83808260000000001	0.83667250000000004	0.83517520000000001	0.83363370000000003	0.83213590000000004	0.83077780000000001	0.82963880000000001	0.82874780000000003	0.82807889999999995	0.82756529999999995	0.82712739999999996	0.82669780000000004	0.82622300000000004	0.8256656	0.82499639999999996	0.82419030000000004	0.82323049999999998	0.82211239999999997	0.82086029999999999	0.81952409999999998	0.81817499999999999	0.81688649999999996	0.81570319999999996	0.81461969999999995	0.81358490000000006	0.81253750000000002	0.8114268	0.81023089999999998	0.80895289999999997	0.80761340000000004	0.80623909999999999	0.80485459999999998	0.80348030000000004	0.80212899999999998	0.80080850000000003	0.79951439999999996	0.7982342	0.79694580000000004	0.79561590000000004	0.79420210000000002	0.79266119999999995	0.79095890000000002	0.78909090000000004	0.78710000000000002	0.7850859	0.78317369999999997	0.7814702	0.7800146	0.77877890000000005	0.77769189999999999	0.77667140000000001	0.77565410000000001	0.77459840000000002	0.77348570000000005	0.77231430000000001	0.77109649999999996	0.76985309999999996	0.76860079999999997	0.76735589999999998	0.76612480000000005	0.76490250000000004	0.76367739999999995	0.76242949999999998	0.7611367	0.75977380000000005	0.75832500000000003	0.75679030000000003	0.75515929999999998	0.75342629999999999	0.75158409999999998	0.74962859999999998	0.74757309999999999	0.74545490000000003	0.74334250000000002	0.74131219999999998	0.73943599999999998	0.73774649999999997	0.73622220000000005	0.73479729999999999	0.73339370000000004	0.73195509999999997	0.73045490000000002	0.72889720000000002	0.72730150000000005	0.72569099999999997	0.72408019999999995	0.7224777	0.72089449999999999	0.71935369999999998	0.71789150000000002	0.71654949999999995	0.71535070000000001	0.71428029999999998	0.71327700000000005	0.71225260000000001	0.71112180000000003	0.70983350000000001	0.70838610000000002	0.70682670000000003	0.70524050000000005	0.70371269999999997	0.70230950000000003	0.70103590000000005	0.69981800000000005	0.69850109999999999	0.69692189999999998	0.69502070000000005	0.69288879999999997	0.69074449999999998	0.68880180000000002	0.68714569999999997	0.68570620000000004	0.68434039999999996	0.68290379999999995	0.681307	0.67951189999999995	0.67751720000000004	0.67534609999999995	0.67304589999999997	0.67070859999999999	0.66845109999999996	0.66639510000000002	0.66461110000000001	0.66308089999999997	0.66170229999999997	0.66034789999999999	0.65892899999999999	0.65740600000000005	0.65579229999999999	0.65413310000000002	0.65249250000000003	0.65093029999999996	0.64948079999999997	0.64815	0.64691600000000005	0.6457446	0.64459979999999995	0.64345859999999999	0.64231059999999995	0.64115219999999995	0.63997660000000001	0.6387678	0.63749690000000003	0.63612630000000003	0.63462019999999997	0.63295959999999996	0.63115690000000002	0.62928050000000002	0.62747140000000001	0.62590939999999995	0.62473080000000003	0.62391439999999998	0.62329100000000004	0.62262479999999998	0.62173460000000003	0.62053429999999998	0.61900239999999995	0.6171681	0.61509749999999996	0.61295010000000005	0.61097889999999999	0.60945950000000004	0.60849509999999996	0.60789190000000004	0.6073269	0.60656730000000003	0.60557439999999996	0.60442530000000005	0.60324080000000002	0.60212279999999996	0.60112480000000001	0.60023680000000001	0.59939909999999996	0.59853970000000001	0.59761529999999996	0.5966323	0.59564159999999999	0.59471169999999995	0.59388909999999995	0.59317889999999995	0.59253230000000001	0.59187149999999999	0.59111570000000002	0.59021840000000003	0.58918040000000005	0.58805640000000003	0.58693280000000003	0.58589400000000003	0.58498649999999996	0.58418890000000001	0.58343650000000002	0.58267429999999998	0.58191669999999995	0.58123190000000002	0.58068699999999995	0.58029249999999999	0.57998950000000005	0.57967380000000002	0.57924869999999995	0.57865560000000005	0.57789550000000001	0.57702240000000005	0.57612719999999995	0.57530490000000001	0.57461359999999995	0.57405850000000003	0.57358500000000001	0.57310839999999996	0.57254300000000002	0.57183799999999996	0.57098660000000001	0.57002600000000003	0.56902489999999994	0.56806849999999998	0.56725029999999999	0.56664320000000001	0.56627689999999997	0.56612430000000002	0.56611469999999997	0.56615610000000005	0.56616200000000005	0.56607370000000001	0.56585819999999998	0.56550719999999999	0.56503320000000001	0.56446249999999998	0.56382989999999999	0.56316650000000001	0.56249780000000005	0.56183959999999999	0.56119980000000003	0.56058649999999999	0.56001469999999998	0.55950809999999995	0.55909229999999999	0.55877880000000002	0.55855509999999997	0.55837919999999996	0.55820400000000003	0.55800059999999996	0.55776239999999999	0.55750189999999999	0.55723480000000003	0.55697509999999995	0.55673039999999996	0.55650690000000003	0.55631169999999996	0.5561509	0.55602640000000003	0.55592569999999997	0.55581800000000003	0.55565489999999995	0.55538480000000001	0.55497750000000001	0.55444210000000005	0.55383539999999998	0.55324629999999997	0.55277569999999998	0.55248739999999996	0.55237599999999998	0.55236130000000006	0.55232780000000004	0.55218259999999997	0.55189849999999996	0.55153390000000002	0.55120740000000001	0.55105219999999999	0.55113789999999996	0.55143149999999996	0.55180070000000003	0.55208930000000001	0.55217620000000001	0.55201849999999997	0.55164950000000001	0.55115510000000001	0.55064670000000004	0.55021790000000004	0.54992379999999996	0.54974369999999995	0.54958609999999997	0.54931629999999998	0.54883190000000004	0.54812320000000003	0.54730160000000005	0.54657440000000002	0.54616719999999996	0.54622870000000001	0.54672339999999997	0.54745500000000002	0.54818160000000005	0.54874999999999996	0.54911980000000005	0.54932239999999999	0.54940940000000005	0.54941640000000003	0.54934490000000002	0.54916659999999995	0.54883789999999999	0.54832329999999996	0.54761490000000002	0.54675339999999995	0.54585070000000002	0.54508480000000004	0.54469840000000003	0.54486840000000003	0.54553960000000001	0.54637800000000003	0.54700579999999999	0.54723390000000005	0.54706449999999995	0.54660869999999995	0.54599520000000001	0.54534629999999995	0.54474480000000003	0.54422409999999999	0.54376170000000001	0.54330029999999996	0.54280269999999997	0.54231189999999996	0.54194520000000002	0.54182010000000003	0.54196679999999997	0.54230469999999997	0.54268930000000004	0.54298109999999999	0.54310130000000001	0.54302729999999999	0.54278930000000003	0.54244210000000004	0.54204649999999999	0.54164389999999996	0.5412458	0.54084149999999998	0.54042349999999995	0.54001710000000003	0.53969540000000005	0.53955160000000002	0.53964299999999998	0.53994730000000002	0.54035699999999998	0.54072679999999995	0.54092600000000002	0.54089120000000002	0.54063130000000004	0.54022749999999997	0.53980320000000004	0.53950050000000005	0.53941740000000005	0.53955410000000004	0.5398001	0.53998869999999999	0.53998959999999996	0.53974900000000003	0.53931099999999998	0.53878720000000002	0.53833690000000001	0.5381049	0.53816010000000003	0.53846090000000002	0.53886909999999999	0.53922619999999999	0.53941119999999998	0.53938350000000002	0.53916759999999997	0.53883119999999995	0.53845699999999996	0.53812329999999997	0.5378887	0.537771	0.53774449999999996	0.53774230000000001	0.53768400000000005	0.53749610000000003	0.53714819999999996	0.53667399999999998	0.53618359999999998	0.53583590000000003	0.53576279999999998	0.53600599999999998	0.53647659999999997	0.53701169999999998	0.53744190000000003	0.53766689999999995	0.53767160000000003	0.53750940000000003	0.53727389999999997	0.5370606	0.53693610000000003	0.53690510000000002	0.53691759999999999	0.53689960000000003	0.53680300000000003	0.53662430000000005	0.53640160000000003	0.53618469999999996	0.53600999999999999	0.53588340000000001	0.53578199999999998	0.53567390000000004	0.53553949999999995	0.53538490000000005	0.5352382	0.53512859999999995	0.53506129999999996	0.53500780000000003	0.53491529999999998	0.53473550000000003	0.53445580000000004	0.5341264	0.53386029999999995	0.53381999999999996	0.53414269999999997	0.53486049999999996	0.53584140000000002	0.53683599999999998	0.53757520000000003	0.53786869999999998	0.53765669999999999	0.53698800000000002	0.5360125	0.53495190000000004	0.53411359999999997	0.53380749999999999	0.53417309999999996	0.53505009999999997	0.53605049999999999	0.5368193	0.53715440000000003	0.53702300000000003	0.53648980000000002	0.53567589999999998	0.53475059999999996	0.53392030000000001	0.53341669999999997	0.53338560000000002	0.53379430000000005	0.53442809999999996	0.53502939999999999	0.53542829999999997	0.5355856	0.53556820000000005	0.53549230000000003	0.53546990000000005	0.53555889999999995	0.53574440000000001	0.53593519999999994	0.53600859999999995	0.5358465	0.53539119999999996	0.53467480000000001	0.53385609999999994	0.53320780000000001	0.53301849999999995	0.53344789999999997	0.53437840000000003	0.53548410000000002	0.53639910000000002	0.53689129999999996	0.53688250000000004	0.53640650000000001	0.53558459999999997	0.53462180000000004	0.53382130000000005	0.53347619999999996	0.53371310000000005	0.53436930000000005	0.5351186	0.53567480000000001	0.5359064	0.53582540000000001	0.5355202	0.53512150000000003	0.53476349999999995	0.53457270000000001	0.53461879999999995	0.53488259999999999	0.53525440000000002	0.53558430000000001	0.5357577	0.53572920000000002	0.53553410000000001	0.53525889999999998	0.53501770000000004	0.53490550000000003	0.53496900000000003	0.53518569999999999	0.53547350000000005	0.5357286	0.5358697	0.53587090000000004	0.53575620000000002	0.53557659999999996	0.53537579999999996	0.53517709999999996	0.53497649999999997	0.53475760000000006	0.5345145	0.53427599999999997	0.53410429999999998	0.53407610000000005	0.53423240000000005	0.53454480000000004	0.53491979999999995	0.53524210000000005	0.53542460000000003	0.53543030000000003	0.53528089999999995	0.53503920000000005	0.5347925	0.53462109999999996	0.53457440000000001	0.5346573	0.5348292	0.53502320000000003	0.53517380000000003	0.53524680000000002	0.53524240000000001	0.53519660000000002	0.53516249999999999	0.53519550000000005	0.53532930000000001	0.53556099999999995	0.53584019999999999	0.53607859999999996	0.5361804	0.53606580000000004	0.53571539999999995	0.5351998	0.53472699999999995	0.53460249999999998	0.5350587	0.53600780000000003	0.53703959999999995	0.53776139999999995	0.53802870000000003	0.5379294	0.53763340000000004	0.53730140000000004	0.53703350000000005	0.53686860000000003	0.53679189999999999	0.53676040000000003	0.53673090000000001	0.5366803	0.53661110000000001	0.53653969999999995	0.53647359999999999	0.53639239999999999	0.53624419999999995	0.53597119999999998	0.53555430000000004	0.53505570000000002	0.53462560000000003	0.53444329999999995	0.53463210000000005	0.53515729999999995	0.53583460000000005	0.53640779999999999	0.53667869999999995	0.53655989999999998	0.53608250000000002	0.53538319999999995	0.53469	0.5342867	0.53437400000000002	0.53492450000000002	0.5356438	0.53617789999999999	0.53630639999999996	0.5360239	0.53547460000000002	0.53488449999999998	0.53448899999999999	0.53444970000000003	0.53480110000000003	0.53541939999999999	0.53609890000000004	0.53664029999999996	0.53693029999999997	0.53694390000000003	0.53671100000000005	0.53629479999999996	0.53577819999999998	0.53527709999999995	0.5349275	0.53486750000000005	0.53518019999999999	0.53582459999999998	0.53662339999999997	0.53732760000000002	0.53774060000000001	0.5377651	0.53742250000000003	0.53682569999999996	0.5361747	0.53572710000000001	0.53571369999999996	0.53624729999999998	0.53720630000000003	0.53828719999999997	0.53914930000000005	0.53958510000000004	0.53955260000000005	0.53911629999999999	0.53840109999999997	0.53755339999999996	0.53674880000000003	0.53616030000000003	0.53593000000000002	0.53612079999999995	0.53667679999999995	0.53743929999999995	0.53821439999999998	0.53885689999999997	0.53929329999999998	0.53951530000000003	0.53955679999999995	0.53946830000000001	0.53930239999999996	0.53909879999999999	0.53888800000000003	0.53868819999999995	0.53850920000000002	0.53835999999999995	0.53824910000000004	0.53818440000000001	0.53816370000000002	0.53816830000000004	0.53816549999999996	0.53811679999999995	0.53800250000000005	0.53783820000000004	0.53768439999999995	0.53762810000000005	0.53775770000000001	0.53811830000000005	0.5386784	0.5393327	0.53994529999999996	0.54041499999999998	0.54069909999999999	0.54081199999999996	0.54079960000000005	0.54071400000000003	0.54059389999999996	0.54045810000000005	0.54031320000000005	0.54016439999999999	0.54002539999999999	0.5399235	0.53989169999999997	0.53994969999999998	0.54009209999999996	0.54028069999999995	0.54045889999999996	0.54056919999999997	0.54058050000000002	0.54050100000000001	0.54038039999999998	0.54029170000000004	0.54030659999999997	0.54046499999999997	0.54075209999999996	0.54110380000000002	0.54143699999999995	0.54169279999999997	0.54185220000000001	0.54193499999999994	0.5419756	0.54199929999999996	0.5420083	0.54198409999999997	0.54190210000000005	0.54174940000000005	0.54153640000000003	0.54129870000000002	0.54108599999999996	0.54093990000000003	0.54087759999999996	0.54087989999999997	0.54090400000000005	0.54090769999999999	0.54087399999999997	0.54081809999999997	0.54077830000000005	0.54079449999999996	0.54089279999999995	0.54107039999999995	0.54129400000000005	0.54150860000000001	0.54165870000000005	0.54171599999999998	0.54169069999999997	0.54163320000000004	0.5416048	0.54165529999999995	0.54179460000000002	0.54199050000000004	0.54218409999999995	0.54231750000000001	0.54235770000000005	0.54230299999999998	0.54218390000000005	0.54205009999999998	0.54195559999999998	0.54193720000000001	0.54199920000000001	0.54211259999999994	0.54222760000000003	0.54229210000000005	0.54227099999999995	0.54216189999999997	0.54199649999999999	0.54183409999999999	0.54173669999999996	0.54174889999999998	0.54187390000000002	0.54207119999999998	0.54227139999999996	0.54240679999999997	0.54243909999999995	0.54236229999999996	0.54220250000000003	0.54200380000000004	0.5418193	0.54169679999999998	0.54166879999999995	0.54174979999999995	0.54193159999999996	0.54219059999999997	0.5424911	0.54279889999999997	0.54308149999999999	0.54331249999999998	0.54347350000000005	0.5435546	0.54355379999999998	0.54347719999999999	0.54333969999999998	0.54316350000000002	0.54297470000000003	0.54280459999999997	0.54268620000000001	0.54264630000000003	0.54270390000000002	0.54286029999999996	0.54309640000000003	0.54337360000000001	0.54364330000000005	0.54386089999999998	0.54399560000000002	0.54404220000000003	0.54401980000000005	0.54396619999999996	0.54392240000000003	0.54391789999999995	0.54396440000000001	0.54405190000000003	0.54415970000000002	0.54426609999999997	0.54435840000000002	0.54443379999999997	0.54449550000000002	0.54454639999999999	0.54458399999999996	0.54460299999999995	0.54459880000000005	0.54457580000000005	0.54454809999999998	0.54453620000000003	0.54455759999999998	0.54461689999999996	0.54470169999999996	0.54478479999999996	0.54483910000000002	0.54484960000000004	0.5448231	0.54478439999999995	0.5447649	0.54478819999999994	0.54485410000000001	0.5449408	0.54501440000000001	0.54504969999999997	0.54504569999999997	0.54503140000000005	0.54505049999999999	0.54514430000000003	0.54532590000000003	0.54557100000000003	0.54581919999999995	0.54599549999999997	0.54604070000000005	0.54592719999999995	0.5456742	0.54533549999999997	0.54498530000000001	0.5446898	0.54448739999999995	0.54438750000000002	0.54437420000000003	0.54442069999999998	0.54450140000000002	0.54459780000000002	0.54469909999999999	0.54479469999999997	0.54487350000000001	0.54492249999999998	0.54493100000000005	0.5448982	0.54483380000000003	0.54475700000000005	0.54468939999999999	0.54464659999999998	0.54463430000000002	0.54464900000000005	0.54468300000000003	0.5447322	0.54480110000000004	0.5449003	0.54503970000000002	0.54522009999999999	0.54542740000000001	0.54563320000000004	0.54580499999999998	0.5459138	0.54594790000000004	0.54591400000000001	0.54583559999999998	0.54574100000000003	0.54565419999999998	0.54558859999999998	0.54554340000000001	0.54550779999999999	0.54546550000000005	0.54540010000000005	EGB1	399.67469999999997	400.15690000000001	400.63900000000001	401.12110000000001	401.60320000000002	402.08530000000002	402.56740000000002	403.0496	403.5317	404.0138	404.49590000000001	404.97800000000001	405.46010000000001	405.94229999999999	406.42439999999999	406.90649999999999	407.3886	407.8707	408.3528	408.83499999999998	409.31709999999998	409.79919999999998	410.28129999999999	410.76339999999999	411.24549999999999	411.72770000000003	412.20979999999997	412.69189999999998	413.17399999999998	413.65609999999998	414.13819999999998	414.62040000000002	415.10250000000002	415.58460000000002	416.06670000000003	416.54880000000003	417.03089999999997	417.51310000000001	417.99520000000001	418.47730000000001	418.95940000000002	419.44150000000002	419.92360000000002	420.4058	420.8879	421.37	421.85210000000001	422.33420000000001	422.81630000000001	423.29849999999999	423.78059999999999	424.2627	424.7448	425.2269	425.709	426.19119999999998	426.67329999999998	427.15539999999999	427.63749999999999	428.11959999999999	428.60169999999999	429.08390000000003	429.56599999999997	430.04809999999998	430.53019999999998	431.01229999999998	431.49439999999998	431.97660000000002	432.45870000000002	432.94080000000002	433.42290000000003	433.90499999999997	434.38709999999998	434.86930000000001	435.35140000000001	435.83350000000002	436.31560000000002	436.79770000000002	437.27980000000002	437.762	438.2441	438.72620000000001	439.20830000000001	439.69040000000001	440.17250000000001	440.65469999999999	441.13679999999999	441.6189	442.101	442.5831	443.0652	443.54739999999998	444.02949999999998	444.51159999999999	444.99369999999999	445.47579999999999	445.9579	446.44009999999997	446.92219999999998	447.40429999999998	447.88639999999998	448.36849999999998	448.85059999999999	449.33280000000002	449.81490000000002	450.29700000000003	450.77910000000003	451.26119999999997	451.74329999999998	452.22550000000001	452.70760000000001	453.18970000000002	453.67180000000002	454.15390000000002	454.63600000000002	455.1182	455.6003	456.08240000000001	456.56450000000001	457.04660000000001	457.52870000000001	458.01089999999999	458.49299999999999	458.9751	459.4572	459.9393	460.42140000000001	460.90359999999998	461.38569999999999	461.86779999999999	462.34989999999999	462.83199999999999	463.3141	463.79629999999997	464.27839999999998	464.76049999999998	465.24259999999998	465.72469999999998	466.20679999999999	466.68900000000002	467.17110000000002	467.65320000000003	468.13529999999997	468.61739999999998	469.09949999999998	469.58170000000001	470.06380000000001	470.54590000000002	471.02800000000002	471.51010000000002	471.99220000000003	472.4744	472.95650000000001	473.43860000000001	473.92070000000001	474.40280000000001	474.88490000000002	475.36709999999999	475.8492	476.3313	476.8134	477.2955	477.77760000000001	478.25979999999998	478.74189999999999	479.22399999999999	479.70609999999999	480.18819999999999	480.6703	481.15249999999997	481.63459999999998	482.11669999999998	482.59879999999998	483.08089999999999	483.56299999999999	484.04520000000002	484.52730000000003	485.00940000000003	485.49149999999997	485.97359999999998	486.45569999999998	486.93790000000001	487.42	487.90210000000002	488.38420000000002	488.86630000000002	489.34840000000003	489.8306	490.31270000000001	490.79480000000001	491.27690000000001	491.75900000000001	492.24110000000002	492.72329999999999	493.2054	493.6875	494.1696	494.65170000000001	495.13389999999998	495.61599999999999	496.09809999999999	496.58019999999999	497.06229999999999	497.5444	498.02659999999997	498.50869999999998	498.99079999999998	499.47289999999998	499.95499999999998	500.43709999999999	500.91930000000002	501.40140000000002	501.88350000000003	502.36559999999997	502.84769999999997	503.32979999999998	503.81200000000001	504.29410000000001	504.77620000000002	505.25830000000002	505.74040000000002	506.22250000000003	506.7047	507.18680000000001	507.66890000000001	508.15100000000001	508.63310000000001	509.11520000000002	509.59739999999999	510.0795	510.5616	511.0437	511.5258	512.00789999999995	512.49009999999998	512.97220000000004	513.45429999999999	513.93640000000005	514.41849999999999	514.90060000000005	515.38279999999997	515.86490000000003	516.34699999999998	516.82910000000004	517.31119999999999	517.79330000000004	518.27549999999997	518.75760000000002	519.23969999999997	519.72180000000003	520.20389999999998	520.68600000000004	521.16819999999996	521.65030000000002	522.13239999999996	522.61450000000002	523.09659999999997	523.57870000000003	524.06089999999995	524.54300000000001	525.02509999999995	525.50720000000001	525.98929999999996	526.47140000000002	526.95360000000005	527.4357	527.91780000000006	528.3999	528.88199999999995	529.36410000000001	529.84630000000004	530.32839999999999	530.81050000000005	531.29259999999999	531.77470000000005	532.2568	532.73900000000003	533.22109999999998	533.70320000000004	534.18529999999998	534.66740000000004	535.14949999999999	535.63170000000002	536.11379999999997	536.59590000000003	537.07799999999997	537.56010000000003	538.04219999999998	538.52440000000001	539.00649999999996	539.48860000000002	539.97069999999997	540.45280000000002	540.93489999999997	541.4171	541.89919999999995	542.38130000000001	542.86339999999996	543.34550000000002	543.82759999999996	544.3098	544.79190000000006	545.274	545.75609999999995	546.23820000000001	546.72029999999995	547.20249999999999	547.68460000000005	548.16669999999999	548.64880000000005	549.1309	549.61300000000006	550.09519999999998	550.57730000000004	551.05939999999998	551.54150000000004	552.02359999999999	552.50570000000005	552.98789999999997	553.47	553.95209999999997	554.43420000000003	554.91629999999998	555.39840000000004	555.88059999999996	556.36270000000002	556.84479999999996	557.32690000000002	557.80899999999997	558.29110000000003	558.77329999999995	559.25540000000001	559.73749999999995	560.21960000000001	560.70169999999996	561.18380000000002	561.66600000000005	562.1481	562.63019999999995	563.1123	563.59439999999995	564.07650000000001	564.55870000000004	565.04079999999999	565.52290000000005	566.005	566.48710000000005	566.9692	567.45140000000004	567.93349999999998	568.41560000000004	568.89769999999999	569.37980000000005	569.86189999999999	570.34410000000003	570.82619999999997	571.30830000000003	571.79039999999998	572.27250000000004	572.75459999999998	573.23680000000002	573.71889999999996	574.20100000000002	574.68309999999997	575.16520000000003	575.64729999999997	576.12950000000001	576.61159999999995	577.09370000000001	577.57579999999996	578.05790000000002	578.54	579.0222	579.50429999999994	579.9864	580.46849999999995	580.95060000000001	581.43269999999995	581.91489999999999	582.39700000000005	582.87909999999999	583.36120000000005	583.8433	584.32539999999995	584.80759999999998	585.28970000000004	585.77179999999998	586.25390000000004	586.73599999999999	587.21810000000005	587.70029999999997	588.18240000000003	588.66449999999998	589.14660000000003	589.62869999999998	590.11080000000004	590.59299999999996	591.07510000000002	591.55719999999997	592.03930000000003	592.52139999999997	593.00350000000003	593.48569999999995	593.96780000000001	594.44989999999996	594.93200000000002	595.41409999999996	595.89620000000002	596.37840000000006	596.8605	597.34259999999995	597.82470000000001	598.30679999999995	598.78890000000001	599.27110000000005	599.75319999999999	600.23530000000005	600.7174	601.19949999999994	601.6816	602.16380000000004	602.64589999999998	603.12800000000004	603.61009999999999	604.09220000000005	604.57429999999999	605.05650000000003	605.53859999999997	606.02070000000003	606.50279999999998	606.98490000000004	607.46699999999998	607.94920000000002	608.43129999999996	608.91340000000002	609.39549999999997	609.87760000000003	610.35969999999998	610.84190000000001	611.32399999999996	611.80610000000001	612.28819999999996	612.77030000000002	613.25239999999997	613.7346	614.21669999999995	614.69880000000001	615.18089999999995	615.66300000000001	616.14509999999996	616.62729999999999	617.10940000000005	617.5915	618.07360000000006	618.5557	619.03779999999995	619.52	620.00210000000004	620.48419999999999	620.96630000000005	621.44839999999999	621.93050000000005	622.41269999999997	622.89480000000003	623.37689999999998	623.85900000000004	624.34109999999998	624.82320000000004	625.30539999999996	625.78750000000002	626.26959999999997	626.75170000000003	627.23379999999997	627.71590000000003	628.19809999999995	628.68020000000001	629.16229999999996	629.64440000000002	630.12649999999996	630.60860000000002	631.09079999999994	631.5729	632.05499999999995	632.53710000000001	633.01919999999996	633.50130000000001	633.98350000000005	634.46559999999999	634.94770000000005	635.4298	635.91189999999995	636.39400000000001	636.87620000000004	637.35829999999999	637.84040000000005	638.32249999999999	638.80460000000005	639.2867	639.76890000000003	640.25099999999998	640.73310000000004	641.21519999999998	641.69730000000004	642.17939999999999	642.66160000000002	643.14369999999997	643.62580000000003	644.10789999999997	644.59	645.07209999999998	645.55430000000001	646.03639999999996	646.51850000000002	647.00059999999996	647.48270000000002	647.96479999999997	648.447	648.92909999999995	649.41120000000001	649.89329999999995	650.37540000000001	650.85749999999996	651.33969999999999	651.82180000000005	652.3039	652.78599999999994	653.2681	653.75019999999995	654.23239999999998	654.71450000000004	655.19659999999999	655.67870000000005	656.16079999999999	656.64290000000005	657.12509999999997	657.60720000000003	658.08929999999998	658.57140000000004	659.05349999999999	659.53560000000004	660.01779999999997	660.49990000000003	660.98199999999997	661.46410000000003	661.94619999999998	662.42830000000004	662.91049999999996	663.39260000000002	663.87469999999996	664.35680000000002	664.83889999999997	665.32100000000003	665.80319999999995	666.28530000000001	666.76739999999995	667.24950000000001	667.73159999999996	668.21370000000002	668.69590000000005	669.178	669.66010000000006	670.1422	670.62429999999995	671.10640000000001	671.58860000000004	672.07069999999999	672.55280000000005	673.03489999999999	673.51700000000005	673.9991	674.48130000000003	674.96339999999998	675.44550000000004	675.92759999999998	676.40970000000004	676.89179999999999	677.37400000000002	677.85609999999997	678.33820000000003	678.82029999999997	679.30240000000003	679.78449999999998	680.26670000000001	680.74879999999996	681.23090000000002	681.71299999999997	682.19510000000002	682.67719999999997	683.15940000000001	683.64149999999995	684.12360000000001	684.60569999999996	685.08780000000002	685.56989999999996	686.0521	686.53420000000006	687.0163	687.49839999999995	687.98050000000001	688.46259999999995	688.94479999999999	689.42690000000005	689.90899999999999	690.39110000000005	690.8732	691.35530000000006	691.83749999999998	692.31960000000004	692.80169999999998	693.28380000000004	693.76589999999999	694.24800000000005	694.73019999999997	695.21230000000003	695.69439999999997	696.17650000000003	696.65859999999998	697.14070000000004	697.62289999999996	698.10500000000002	698.58709999999996	699.06920000000002	699.55129999999997	700.03340000000003	700.51559999999995	700.99770000000001	701.47979999999995	701.96190000000001	702.44399999999996	702.92610000000002	703.40830000000005	703.8904	704.37249999999995	704.8546	705.33669999999995	705.81880000000001	706.30100000000004	706.78309999999999	707.26520000000005	707.7473	708.22940000000006	708.7115	709.19370000000004	709.67579999999998	710.15790000000004	710.64	711.12210000000005	711.60419999999999	712.08640000000003	712.56849999999997	713.05060000000003	713.53269999999998	714.01480000000004	714.49689999999998	714.97910000000002	715.46119999999996	715.94330000000002	716.42539999999997	716.90750000000003	717.38959999999997	717.87180000000001	718.35389999999995	718.83600000000001	719.31809999999996	719.80020000000002	720.28229999999996	720.7645	721.24659999999994	721.7287	722.21079999999995	722.69290000000001	723.17499999999995	723.65719999999999	724.13930000000005	724.62139999999999	725.10350000000005	725.5856	726.06769999999995	726.54989999999998	727.03200000000004	727.51409999999998	727.99620000000004	728.47829999999999	728.96040000000005	729.44259999999997	729.92470000000003	730.40679999999998	730.88890000000004	731.37099999999998	731.85310000000004	732.33529999999996	732.81740000000002	733.29949999999997	733.78160000000003	734.26369999999997	734.74580000000003	735.22799999999995	735.71010000000001	736.19219999999996	736.67430000000002	737.15639999999996	737.63850000000002	738.12070000000006	738.6028	739.08489999999995	739.56700000000001	740.04909999999995	740.53129999999999	741.01340000000005	741.49549999999999	741.97760000000005	742.4597	742.94179999999994	743.42399999999998	743.90610000000004	744.38819999999998	744.87030000000004	745.35239999999999	745.83450000000005	746.31669999999997	746.79880000000003	747.28089999999997	747.76300000000003	748.24509999999998	748.72720000000004	749.20939999999996	749.69150000000002	750.17359999999996	750.65570000000002	751.13779999999997	751.61990000000003	752.10209999999995	752.58420000000001	753.06629999999996	753.54840000000002	754.03049999999996	754.51260000000002	754.99480000000005	755.4769	755.95899999999995	756.44110000000001	756.92319999999995	757.40530000000001	757.88750000000005	758.36959999999999	758.85170000000005	759.3338	759.81590000000006	760.298	760.78020000000004	761.26229999999998	761.74440000000004	762.22649999999999	762.70860000000005	763.19069999999999	763.67290000000003	764.15499999999997	764.63710000000003	765.11919999999998	765.60130000000004	766.08339999999998	766.56560000000002	767.04769999999996	767.52980000000002	768.01189999999997	768.49400000000003	768.97609999999997	769.45830000000001	769.94039999999995	770.42250000000001	770.90459999999996	771.38670000000002	771.86879999999996	772.351	772.83309999999994	773.3152	773.79729999999995	774.27940000000001	774.76149999999996	775.24369999999999	775.72580000000005	776.2079	776.69	777.1721	777.65419999999995	778.13639999999998	778.61850000000004	779.10059999999999	779.58270000000005	780.06479999999999	780.54690000000005	781.02909999999997	781.51120000000003	781.99329999999998	782.47540000000004	782.95749999999998	783.43960000000004	783.92179999999996	784.40390000000002	784.88599999999997	785.36810000000003	785.85019999999997	786.33230000000003	786.81449999999995	787.29660000000001	787.77869999999996	788.26080000000002	788.74289999999996	789.22500000000002	789.70719999999994	790.1893	790.67139999999995	791.15350000000001	791.63559999999995	792.11770000000001	792.59990000000005	793.08199999999999	793.56410000000005	794.0462	794.52829999999994	795.0104	795.49260000000004	795.97469999999998	796.45680000000004	796.93889999999999	797.42100000000005	797.90309999999999	798.38530000000003	798.86739999999998	799.34950000000003	799.83159999999998	800.31370000000004	800.79579999999999	801.27800000000002	801.76009999999997	802.24220000000003	802.72429999999997	803.20640000000003	803.68849999999998	804.17070000000001	804.65279999999996	805.13490000000002	805.61699999999996	806.09910000000002	806.58119999999997	807.0634	807.54549999999995	808.02760000000001	808.50969999999995	808.99180000000001	809.47389999999996	809.95609999999999	810.43820000000005	810.9203	811.40239999999994	811.8845	812.36659999999995	812.84879999999998	813.33090000000004	813.81299999999999	814.29510000000005	814.77719999999999	815.25930000000005	815.74149999999997	816.22360000000003	816.70569999999998	817.18780000000004	817.66989999999998	818.15200000000004	818.63419999999996	819.11630000000002	819.59839999999997	820.08050000000003	820.56259999999997	821.04470000000003	821.52689999999996	822.00900000000001	822.49109999999996	822.97320000000002	823.45529999999997	823.93740000000003	824.41959999999995	824.90170000000001	825.38379999999995	825.86590000000001	826.34799999999996	826.83010000000002	827.31230000000005	827.7944	828.27650000000006	828.7586	829.24069999999995	829.72280000000001	830.20500000000004	830.68709999999999	831.16920000000005	831.65129999999999	832.13340000000005	832.6155	833.09770000000003	833.57979999999998	834.06190000000004	834.54399999999998	835.02610000000004	835.50819999999999	835.99040000000002	836.47249999999997	836.95460000000003	837.43669999999997	837.91880000000003	838.40089999999998	838.88310000000001	839.36519999999996	839.84730000000002	840.32939999999996	840.81150000000002	841.29359999999997	841.7758	842.25789999999995	842.74	843.22209999999995	843.70420000000001	844.18629999999996	844.66849999999999	845.15060000000005	845.6327	846.11479999999995	846.59690000000001	847.07899999999995	847.56119999999999	848.04330000000004	848.52539999999999	849.00750000000005	849.4896	849.97170000000006	850.45389999999998	850.93600000000004	851.41809999999998	851.90020000000004	852.38229999999999	852.86440000000005	853.34659999999997	853.82870000000003	854.31079999999997	854.79290000000003	855.27499999999998	855.75710000000004	856.23929999999996	856.72140000000002	857.20349999999996	857.68560000000002	858.16769999999997	858.64980000000003	859.13199999999995	859.61410000000001	860.09619999999995	860.57830000000001	861.06039999999996	861.54250000000002	862.02470000000005	862.5068	862.98889999999994	863.471	863.95309999999995	864.43520000000001	864.91740000000004	865.39949999999999	865.88160000000005	866.36369999999999	866.84580000000005	867.3279	867.81010000000003	868.29219999999998	868.77430000000004	869.25639999999999	869.73850000000004	870.22059999999999	870.70280000000002	871.18489999999997	871.66700000000003	872.14909999999998	872.63120000000004	873.11329999999998	873.59550000000002	874.07759999999996	874.55970000000002	875.04179999999997	875.52390000000003	876.00599999999997	876.48820000000001	876.97029999999995	877.45240000000001	877.93449999999996	878.41660000000002	878.89869999999996	879.3809	879.86300000000006	880.3451	880.82719999999995	881.30930000000001	881.79139999999995	882.27359999999999	882.75570000000005	883.23779999999999	883.71990000000005	884.202	884.68409999999994	885.16629999999998	885.64840000000004	886.13049999999998	886.61260000000004	887.09469999999999	887.57680000000005	888.05899999999997	888.54110000000003	889.02319999999997	889.50530000000003	889.98739999999998	890.46950000000004	890.95169999999996	891.43380000000002	891.91589999999997	892.39800000000002	892.88009999999997	893.36220000000003	893.84429999999998	894.32640000000004	894.80849999999998	895.29060000000004	895.77279999999996	896.25490000000002	896.73699999999997	897.21910000000003	897.70119999999997	898.18330000000003	898.66549999999995	899.14760000000001	899.62969999999996	900.11180000000002	900.59389999999996	901.07600000000002	901.55820000000006	902.0403	902.52239999999995	903.00450000000001	903.48659999999995	903.96879999999999	904.45090000000005	904.93299999999999	905.41510000000005	905.8972	906.37929999999994	906.86149999999998	907.34360000000004	907.82569999999998	908.30780000000004	908.78989999999999	909.27200000000005	909.75419999999997	910.23630000000003	910.71839999999997	911.20050000000003	911.68259999999998	912.16470000000004	912.64689999999996	913.12900000000002	913.61109999999996	914.09320000000002	914.57529999999997	915.05740000000003	915.53959999999995	916.02170000000001	916.50379999999996	916.98590000000002	917.46799999999996	917.95010000000002	918.43230000000005	918.9144	919.39649999999995	919.87860000000001	920.36069999999995	920.84280000000001	921.32500000000005	921.80709999999999	922.28920000000005	922.7713	923.25340000000006	923.7355	924.21770000000004	924.69979999999998	925.18190000000004	925.66399999999999	926.14610000000005	926.62819999999999	927.11040000000003	927.59249999999997	928.07460000000003	928.55669999999998	929.03880000000004	929.52089999999998	930.00310000000002	930.48519999999996	930.96730000000002	931.44939999999997	931.93150000000003	932.41359999999997	932.89580000000001	933.37789999999995	933.86	934.34209999999996	934.82420000000002	935.30629999999996	935.7885	936.27059999999994	936.7527	937.23479999999995	937.71690000000001	938.19899999999996	938.68119999999999	939.16330000000005	939.6454	940.12750000000005	940.6096	941.09169999999995	941.57389999999998	942.05600000000004	942.53809999999999	943.02020000000005	943.50229999999999	943.98440000000005	944.46659999999997	944.94870000000003	945.43079999999998	945.91290000000004	946.39499999999998	946.87710000000004	947.35929999999996	947.84140000000002	948.32349999999997	948.80560000000003	949.28769999999997	949.76980000000003	950.25199999999995	950.73410000000001	951.21619999999996	951.69830000000002	952.18039999999996	952.66250000000002	953.14469999999994	953.6268	954.10889999999995	954.59100000000001	955.07309999999995	955.55520000000001	956.03740000000005	956.51949999999999	957.00160000000005	957.4837	957.96579999999994	958.4479	958.93010000000004	959.41219999999998	959.89430000000004	960.37639999999999	960.85850000000005	961.34059999999999	961.82280000000003	962.30489999999998	962.78700000000003	963.26909999999998	963.75120000000004	964.23329999999999	964.71550000000002	965.19759999999997	965.67970000000003	966.16179999999997	966.64390000000003	967.12599999999998	967.60820000000001	968.09029999999996	968.57240000000002	969.05449999999996	969.53660000000002	970.01869999999997	970.5009	970.98299999999995	971.46510000000001	971.94719999999995	972.42930000000001	972.91139999999996	973.39359999999999	973.87570000000005	974.3578	974.83989999999994	975.322	975.80409999999995	976.28629999999998	976.76840000000004	977.25049999999999	977.73260000000005	978.21469999999999	978.69680000000005	979.17899999999997	979.66110000000003	980.14319999999998	980.62530000000004	981.10739999999998	981.58950000000004	982.07169999999996	982.55380000000002	983.03589999999997	983.51800000000003	984.00009999999997	984.48220000000003	984.96439999999996	985.44650000000001	985.92859999999996	986.41070000000002	986.89279999999997	987.37490000000003	987.85709999999995	988.33920000000001	988.82129999999995	989.30340000000001	989.78549999999996	990.26760000000002	990.74980000000005	991.2319	991.71400000000006	992.1961	992.67819999999995	993.16030000000001	993.64250000000004	994.12459999999999	994.60670000000005	995.08879999999999	995.57090000000005	996.053	996.53520000000003	997.01729999999998	997.49940000000004	997.98149999999998	998.46360000000004	998.94569999999999	999.42790000000002	999.91	1000.3920000000001	1000.874	1001.356	1001.838	1002.321	1002.803	1003.285	1003.7670000000001	1004.249	1004.731	1005.213	1005.6950000000001	1006.177	1006.66	1007.1420000000001	1007.624	1008.106	1008.588	1009.07	1009.552	1010.034	1010.5170000000001	1010.999	1011.481	1011.963	1012.4450000000001	1012.927	1013.409	1013.891	1014.373	1014.856	1015.338	1015.82	1016.302	1016.784	1017.266	1017.748	1018.23	1018.713	1019.1950000000001	1019.677	1020.159	1020.641	1021.123	1021.605	1022.087	1022.569	1023.052	1023.534	1024.0160000000001	1024.498	1024.98	1025.462	1025.944	1026.4259999999999	1026.9090000000001	1027.3910000000001	1027.873	1028.355	1028.837	1029.319	1029.8009999999999	1030.2829999999999	1030.7660000000001	1031.248	1031.73	1032.212	1032.694	1033.1759999999999	1033.6579999999999	1034.1400000000001	1034.6220000000001	1035.104	1035.587	1036.069	1036.5509999999999	1037.0329999999999	1037.5150000000001	1037.9970000000001	1038.479	1038.961	1039.444	1039.9259999999999	1040.4079999999999	1040.8900000000001	1041.3720000000001	1041.854	1042.336	1042.818	1043.3009999999999	1043.7829999999999	1044.2650000000001	1044.7470000000001	1045.229	1045.711	1046.193	1046.675	1047.1569999999999	1047.6400000000001	1048.1220000000001	1048.604	1049.086	1049.568	1050.05	1050.5319999999999	1051.0139999999999	1051.4960000000001	1051.979	1052.461	1052.943	1053.425	1053.9069999999999	1054.3889999999999	1054.8710000000001	1055.3530000000001	1055.836	1056.318	1056.8	1057.2819999999999	1057.7639999999999	1058.2460000000001	1058.7280000000001	1059.21	1059.693	1060.175	1060.6569999999999	1061.1389999999999	1061.6210000000001	1062.1030000000001	1062.585	1063.067	1063.549	1064.0309999999999	1064.5139999999999	1064.9960000000001	1065.4780000000001	1065.96	1066.442	1066.924	1067.4059999999999	1067.8879999999999	1068.3710000000001	1068.8530000000001	1069.335	1069.817	1070.299	1070.7809999999999	1071.2629999999999	1071.7449999999999	1072.2280000000001	1072.71	1073.192	1073.674	1074.1559999999999	1074.6379999999999	1075.1199999999999	1075.6020000000001	1076.0840000000001	1076.567	1077.049	1077.5309999999999	1078.0129999999999	1078.4949999999999	1078.9770000000001	1079.4590000000001	1079.941	1080.423	1080.9059999999999	1081.3879999999999	1081.8699999999999	1082.3520000000001	1082.8340000000001	1083.316	1083.798	1084.28	1084.7629999999999	1085.2449999999999	1085.7270000000001	1086.2090000000001	1086.691	1087.173	1087.655	1088.1369999999999	1088.6199999999999	1089.1020000000001	1089.5840000000001	1090.066	1090.548	1091.03	1091.5119999999999	1091.9939999999999	1092.4760000000001	1092.9580000000001	1093.441	1093.923	1094.405	1094.8869999999999	1095.3689999999999	1095.8510000000001	1096.3330000000001	1096.8150000000001	1097.298	1097.78	1098.2619999999999	1098.7439999999999	1099.2260000000001	1099.7080000000001	1100.19	1100.672	1101.155	1101.6369999999999	1102.1189999999999	1102.6010000000001	1103.0830000000001	1103.5650000000001	1104.047	1104.529	1105.011	1105.4939999999999	1105.9760000000001	1106.4580000000001	1106.94	1107.422	1107.904	1108.386	1108.8679999999999	1109.3499999999999	1109.8330000000001	1110.3150000000001	1110.797	1111.279	1111.761	1112.2429999999999	1112.7249999999999	1113.2070000000001	1113.69	1114.172	1114.654	1115.136	1115.6179999999999	1116.0999999999999	1116.5820000000001	1117.0640000000001	1117.547	1118.029	1118.511	1118.9929999999999	1119.4749999999999	1119.9570000000001	1120.4390000000001	1120.921	1121.403	1121.885	1122.3679999999999	1122.8499999999999	1123.3320000000001	1123.8140000000001	1124.296	1124.778	1125.26	1125.742	1126.2249999999999	1126.7070000000001	1127.1890000000001	1127.671	1128.153	1128.635	1129.117	1129.5989999999999	1130.0820000000001	1130.5640000000001	1131.046	1131.528	1132.01	1132.492	1132.9739999999999	1133.4559999999999	1133.9380000000001	1134.421	1134.903	1135.385	1135.867	1136.3489999999999	1136.8309999999999	1137.3130000000001	1137.7950000000001	1138.277	1138.76	1139.242	1139.7239999999999	1140.2059999999999	1140.6880000000001	1141.17	1141.652	1142.134	1142.617	1143.0989999999999	1143.5809999999999	1144.0630000000001	1144.5450000000001	1145.027	1145.509	1145.991	1146.4739999999999	1146.9559999999999	1147.4380000000001	1147.92	1148.402	1148.884	1149.366	1149.848	1150.33	1150.8130000000001	1151.2950000000001	1151.777	1152.259	1152.741	1153.223	1153.7049999999999	1154.1869999999999	1154.6690000000001	1155.152	1155.634	1156.116	1156.598	1157.08	1157.5619999999999	1158.0440000000001	1158.5260000000001	1159.009	1159.491	1159.973	1160.4549999999999	1160.9369999999999	1161.4190000000001	1161.9010000000001	1162.383	1162.865	1163.348	1163.83	1164.3119999999999	1164.7940000000001	1165.2760000000001	1165.758	1166.24	1166.722	1167.204	1167.6869999999999	1168.1690000000001	1168.6510000000001	1169.133	1169.615	1170.097	1170.579	1171.0609999999999	1171.5440000000001	1172.0260000000001	1172.508	1172.99	1173.472	1173.954	1174.4359999999999	1174.9179999999999	1175.4010000000001	1175.883	1176.365	1176.847	1177.329	1177.8109999999999	1178.2929999999999	1178.7750000000001	1179.2570000000001	1179.74	1180.222	1180.704	1181.1859999999999	1181.6679999999999	1182.1500000000001	1182.6320000000001	1183.114	1183.596	1184.079	1184.5609999999999	1185.0429999999999	1185.5250000000001	1186.0070000000001	1186.489	1186.971	1187.453	1187.9359999999999	1188.4179999999999	1188.9000000000001	1189.3820000000001	1189.864	1190.346	1190.828	1191.31	1191.7919999999999	1192.2750000000001	1192.7570000000001	1193.239	1193.721	1194.203	1194.6849999999999	1195.1669999999999	1195.6489999999999	1196.1310000000001	1196.614	1197.096	1197.578	1198.06	1198.5419999999999	1199.0239999999999	1199.5060000000001	1199.9880000000001	1200.471	1200.953	1201.4349999999999	1201.9169999999999	1202.3989999999999	1202.8810000000001	1203.3630000000001	1203.845	1204.328	1204.81	1205.2919999999999	1205.7739999999999	1206.2560000000001	1206.7380000000001	1207.22	1207.702	1208.184	1208.6669999999999	1209.1489999999999	1209.6310000000001	1210.1130000000001	1210.595	1211.077	1211.559	1212.0409999999999	1212.5229999999999	1213.0060000000001	1213.4880000000001	1213.97	1214.452	1214.934	1215.4159999999999	1215.8979999999999	1216.3800000000001	1216.8630000000001	1217.345	1217.827	1218.309	1218.7909999999999	1219.2729999999999	1219.7550000000001	1220.2370000000001	1220.7190000000001	1221.202	1221.684	1222.1659999999999	1222.6479999999999	1223.1300000000001	1223.6120000000001	1224.0940000000001	1224.576	1225.058	1225.5409999999999	1226.0229999999999	1226.5050000000001	1226.9870000000001	1227.4690000000001	1227.951	1228.433	1228.915	1229.3979999999999	1229.8800000000001	1230.3620000000001	1230.8440000000001	1231.326	1231.808	1232.29	1232.7719999999999	1233.2550000000001	1233.7370000000001	1234.2190000000001	1234.701	1235.183	1235.665	1236.1469999999999	1236.6289999999999	1237.1110000000001	1237.5940000000001	1238.076	1238.558	1239.04	1239.5219999999999	1240.0039999999999	1240.4860000000001	1240.9680000000001	1241.45	1241.933	1242.415	1242.8969999999999	1243.3789999999999	1243.8610000000001	1244.3430000000001	1244.825	1245.307	1245.79	1246.2719999999999	1246.7539999999999	1247.2360000000001	1247.7180000000001	1248.2	1248.682	1249.164	1249.646	1250.1289999999999	1250.6110000000001	1251.0930000000001	1251.575	1252.057	1252.539	1253.021	1253.5029999999999	1253.9849999999999	1254.4680000000001	1254.95	1255.432	1255.914	1256.396	1256.8779999999999	1257.3599999999999	1257.8420000000001	1258.325	1258.807	1259.289	1259.771	1260.2529999999999	1260.7349999999999	1261.2170000000001	1261.6990000000001	1262.182	1262.664	1263.146	1263.6279999999999	1264.1099999999999	1264.5920000000001	1265.0740000000001	1265.556	1266.038	1266.521	1267.0029999999999	1267.4849999999999	1267.9670000000001	1268.4490000000001	1268.931	1269.413	1269.895	1270.377	1270.8599999999999	1271.3420000000001	1271.8240000000001	1272.306	1272.788	1273.27	1273.752	1274.2339999999999	1274.7170000000001	1275.1990000000001	1275.681	1276.163	1276.645	1277.127	1277.6089999999999	1278.0909999999999	1278.5730000000001	1279.056	1279.538	1280.02	1280.502	1280.9839999999999	1281.4659999999999	1281.9480000000001	1282.43	1282.912	1283.395	1283.877	1284.3589999999999	1284.8409999999999	1285.3230000000001	1285.8050000000001	1286.287	1286.769	1287.252	1287.7339999999999	1288.2159999999999	1288.6980000000001	1289.18	1289.662	1290.144	1290.626	1291.1089999999999	1291.5909999999999	1292.0730000000001	1292.5550000000001	1293.037	1293.519	1294.001	1294.4829999999999	1294.9649999999999	1295.4480000000001	1295.93	1296.412	1296.894	1297.376	1297.8579999999999	1298.3399999999999	1298.8219999999999	1299.3040000000001	1299.787	1300.269	1300.751	1301.2329999999999	1301.7149999999999	1302.1969999999999	1302.6790000000001	1303.1610000000001	1303.644	1304.126	1304.6079999999999	1305.0899999999999	1305.5719999999999	1306.0540000000001	1306.5360000000001	1307.018	1307.5	1307.9829999999999	1308.4649999999999	1308.9469999999999	1309.4290000000001	1309.9110000000001	1310.393	1310.875	1311.357	1311.8389999999999	1312.3219999999999	1312.8040000000001	1313.2860000000001	1313.768	1314.25	1314.732	1315.2139999999999	1315.6959999999999	1316.1790000000001	1316.6610000000001	1317.143	1317.625	1318.107	1318.5889999999999	1319.0709999999999	1319.5530000000001	1320.0360000000001	1320.518	1321	1321.482	1321.9639999999999	1322.4459999999999	1322.9280000000001	1323.41	1323.8920000000001	1324.375	1324.857	1325.3389999999999	1325.8209999999999	1326.3030000000001	1326.7850000000001	1327.2670000000001	1327.749	1328.231	1328.7139999999999	1329.1959999999999	1329.6780000000001	1330.16	1330.6420000000001	1331.124	1331.606	1332.088	1332.5709999999999	1333.0530000000001	1333.5350000000001	1334.0170000000001	1334.499	1334.981	1335.463	1335.9449999999999	1336.4269999999999	1336.91	1337.3920000000001	1337.874	1338.356	1338.838	1339.32	1339.8019999999999	1340.2840000000001	1340.7660000000001	1341.249	1341.731	1342.213	1342.6949999999999	1343.1769999999999	1343.6590000000001	1344.1410000000001	1344.623	1345.106	1345.588	1346.07	1346.5519999999999	1347.0340000000001	1347.5160000000001	1347.998	1348.48	1348.963	1349.4449999999999	1349.9269999999999	1350.4090000000001	1350.8910000000001	1351.373	1351.855	1352.337	1352.819	1353.3019999999999	1353.7840000000001	1354.2660000000001	1354.748	1355.23	1355.712	1356.194	1356.6759999999999	1357.1579999999999	1357.6410000000001	1358.123	1358.605	1359.087	1359.569	1360.0509999999999	1360.5329999999999	1361.0150000000001	1361.498	1361.98	1362.462	1362.944	1363.4259999999999	1363.9079999999999	1364.39	1364.8720000000001	1365.354	1365.837	1366.319	1366.8009999999999	1367.2829999999999	1367.7650000000001	1368.2470000000001	1368.729	1369.211	1369.693	1370.1759999999999	1370.6579999999999	1371.14	1371.6220000000001	1372.104	1372.586	1373.068	1373.55	1374.0329999999999	1374.5150000000001	1374.9970000000001	1375.479	1375.961	1376.443	1376.925	1377.4069999999999	1377.89	1378.3720000000001	1378.854	1379.336	1379.818	1380.3	1380.7819999999999	1381.2639999999999	1381.7460000000001	1382.229	1382.711	1383.193	1383.675	1384.1569999999999	1384.6389999999999	1385.1210000000001	1385.6030000000001	1386.085	1386.568	1387.05	1387.5319999999999	1388.0139999999999	1388.4960000000001	1388.9780000000001	1389.46	1389.942	1390.424	1390.9069999999999	1391.3889999999999	1391.8710000000001	1392.3530000000001	1392.835	1393.317	1393.799	1394.2809999999999	1394.7639999999999	1395.2460000000001	1395.7280000000001	1396.21	1396.692	1397.174	1397.6559999999999	1398.1379999999999	1398.62	1399.1030000000001	1399.585	1400.067	1400.549	1401.0309999999999	1401.5129999999999	1401.9949999999999	1402.4770000000001	1402.9590000000001	1403.442	1403.924	1404.4059999999999	1404.8879999999999	1405.37	1405.8520000000001	1406.3340000000001	1406.816	1407.299	1407.7809999999999	1408.2629999999999	1408.7449999999999	1409.2270000000001	1409.7090000000001	1410.191	1410.673	1411.1559999999999	1411.6379999999999	1412.12	1412.6020000000001	1413.0840000000001	1413.566	1414.048	1414.53	1415.0119999999999	1415.4949999999999	1415.9770000000001	1416.4590000000001	1416.941	1417.423	1417.905	1418.3869999999999	1418.8689999999999	1419.3510000000001	1419.8340000000001	1420.316	1420.798	1421.28	1421.7619999999999	1422.2439999999999	1422.7260000000001	1423.2080000000001	1423.691	1424.173	1424.655	1425.1369999999999	1425.6189999999999	1426.1010000000001	1426.5830000000001	1427.0650000000001	1427.547	1428.03	1428.5119999999999	1428.9939999999999	1429.4760000000001	1429.9580000000001	1430.44	1430.922	1431.404	1431.886	1432.3689999999999	1432.8510000000001	1433.3330000000001	1433.8150000000001	1434.297	1434.779	1435.261	1435.7429999999999	1436.2260000000001	1436.7080000000001	1437.19	1437.672	1438.154	1438.636	1439.1179999999999	1439.6	1440.0830000000001	1440.5650000000001	1441.047	1441.529	1442.011	1442.4929999999999	1442.9749999999999	1443.4570000000001	1443.9390000000001	1444.422	1444.904	1445.386	1445.8679999999999	1446.35	1446.8320000000001	1447.3140000000001	1447.796	1448.278	1448.761	1449.2429999999999	1449.7249999999999	1450.2070000000001	1450.6890000000001	1451.171	1451.653	1452.135	1452.6179999999999	1453.1	1453.5820000000001	1454.0640000000001	1454.546	1455.028	1455.51	1455.992	1456.4739999999999	1456.9570000000001	1457.4390000000001	1457.921	1458.403	1458.885	1459.367	1459.8489999999999	1460.3309999999999	1460.8130000000001	1461.296	1461.778	1462.26	1462.742	1463.2239999999999	1463.7059999999999	1464.1880000000001	1464.67	1465.153	1465.635	1466.117	1466.5989999999999	1467.0809999999999	1467.5630000000001	1468.0450000000001	1468.527	1469.01	1469.492	1469.9739999999999	1470.4559999999999	1470.9380000000001	1471.42	1471.902	1472.384	1472.866	1473.3489999999999	1473.8309999999999	1474.3130000000001	1474.7950000000001	1475.277	1475.759	1476.241	1476.723	1477.2049999999999	1477.6880000000001	1478.17	1478.652	1479.134	1479.616	1480.098	1480.58	1481.0619999999999	1481.5450000000001	1482.027	1482.509	1482.991	1483.473	1483.9549999999999	1484.4369999999999	1484.9190000000001	1485.4010000000001	1485.884	1486.366	1486.848	1487.33	1487.8119999999999	1488.2940000000001	1488.7760000000001	1489.258	1489.74	1490.223	1490.7049999999999	1491.1869999999999	1491.6690000000001	1492.1510000000001	1492.633	1493.115	1493.597	1494.08	1494.5619999999999	1495.0440000000001	1495.5260000000001	1496.008	1496.49	1496.972	1497.454	1497.9369999999999	1498.4190000000001	1498.9010000000001	1499.383	1499.865	1500.347	1500.829	1501.3109999999999	1501.7929999999999	1502.2760000000001	1502.758	1503.24	1503.722	1504.204	1504.6859999999999	1505.1679999999999	1505.65	1506.1320000000001	1506.615	1507.097	1507.579	1508.0609999999999	1508.5429999999999	1509.0250000000001	1509.5070000000001	1509.989	1510.472	1510.954	1511.4359999999999	1511.9179999999999	1512.4	1512.8820000000001	1513.364	1513.846	1514.328	1514.8109999999999	1515.2929999999999	1515.7750000000001	1516.2570000000001	1516.739	1517.221	1517.703	1518.1849999999999	1518.6669999999999	1519.15	1519.6320000000001	1520.114	1520.596	1521.078	1521.56	1522.0419999999999	1522.5239999999999	1523.0070000000001	1523.489	1523.971	1524.453	1524.9349999999999	1525.4169999999999	1525.8989999999999	1526.3810000000001	1526.864	1527.346	1527.828	1528.31	1528.7919999999999	1529.2739999999999	1529.7560000000001	1530.2380000000001	1530.72	1531.203	1531.6849999999999	1532.1669999999999	1532.6489999999999	1533.1310000000001	1533.6130000000001	1534.095	1534.577	1535.059	1535.5419999999999	1536.0239999999999	1536.5060000000001	1536.9880000000001	1537.47	1537.952	1538.434	1538.9159999999999	1539.3989999999999	1539.8810000000001	1540.3630000000001	1540.845	1541.327	1541.809	1542.2909999999999	1542.7729999999999	1543.2550000000001	1543.7380000000001	1544.22	1544.702	1545.184	1545.6659999999999	1546.1479999999999	1546.63	1547.1120000000001	1547.5940000000001	1548.077	1548.559	1549.0409999999999	1549.5229999999999	1550.0050000000001	1550.4870000000001	1550.9690000000001	1551.451	1551.934	1552.4159999999999	1552.8979999999999	1553.38	1553.8620000000001	1554.3440000000001	1554.826	1555.308	1555.7909999999999	1556.2729999999999	1556.7550000000001	1557.2370000000001	1557.7190000000001	1558.201	1558.683	1559.165	1559.6469999999999	1560.13	1560.6120000000001	1561.0940000000001	1561.576	1562.058	1562.54	1563.0219999999999	1563.5039999999999	1563.9860000000001	1564.4690000000001	1564.951	1565.433	1565.915	1566.3969999999999	1566.8789999999999	1567.3610000000001	1567.8430000000001	1568.326	1568.808	1569.29	1569.7719999999999	1570.2539999999999	1570.7360000000001	1571.2180000000001	1571.7	1572.182	1572.665	1573.1469999999999	1573.6289999999999	1574.1110000000001	1574.5930000000001	1575.075	1575.557	1576.039	1576.521	1577.0039999999999	1577.4860000000001	1577.9680000000001	1578.45	1578.932	1579.414	1579.896	1580.3779999999999	1580.8610000000001	1581.3430000000001	1581.825	1582.307	1582.789	1583.271	1583.7529999999999	1584.2349999999999	1584.7180000000001	1585.2	1585.682	1586.164	1586.646	1587.1279999999999	1587.61	1588.0920000000001	1588.5740000000001	1589.057	1589.539	1590.021	1590.5029999999999	1590.9849999999999	1591.4670000000001	1591.9490000000001	1592.431	1592.913	1593.396	1593.8779999999999	1594.36	1594.8420000000001	1595.3240000000001	1595.806	1596.288	1596.77	1597.2529999999999	1597.7349999999999	1598.2170000000001	1598.6990000000001	1599.181	1599.663	1600.145	1600.627	1601.1089999999999	1601.5920000000001	1602.0740000000001	1602.556	1603.038	1603.52	1604.002	1604.4839999999999	1604.9659999999999	1605.4480000000001	1605.931	1606.413	1606.895	1607.377	1607.8589999999999	1608.3409999999999	1608.8230000000001	1609.3050000000001	1609.788	1610.27	1610.752	1611.2339999999999	1611.7159999999999	1612.1980000000001	1612.68	1613.162	1613.645	1614.127	1614.6089999999999	1615.0909999999999	1615.5730000000001	1616.0550000000001	1616.537	1617.019	1617.501	1617.9839999999999	1618.4659999999999	1618.9480000000001	1619.43	1619.912	1620.394	1620.876	1621.3579999999999	1621.84	1622.3230000000001	1622.8050000000001	1623.287	1623.769	1624.251	1624.7329999999999	1625.2149999999999	1625.6969999999999	1626.18	1626.662	1627.144	1627.626	1628.1079999999999	1628.59	1629.0719999999999	1629.5540000000001	1630.0360000000001	1630.519	1631.001	1631.4829999999999	1631.9649999999999	1632.4469999999999	1632.9290000000001	1633.4110000000001	1633.893	1634.375	1634.8579999999999	1635.34	1635.8219999999999	1636.3040000000001	1636.7860000000001	1637.268	1637.75	1638.232	1638.7149999999999	1639.1969999999999	1639.6790000000001	1640.1610000000001	1640.643	1641.125	1641.607	1642.0889999999999	1642.5719999999999	1643.0540000000001	1643.5360000000001	1644.018	1644.5	1644.982	1645.4639999999999	1645.9459999999999	1646.4280000000001	1646.9110000000001	1647.393	1647.875	1648.357	1648.8389999999999	1649.3209999999999	1649.8030000000001	1650.2850000000001	1650.7670000000001	1651.25	1651.732	1652.2139999999999	1652.6959999999999	1653.1780000000001	1653.66	1654.1420000000001	1654.624	1655.107	1655.5889999999999	1656.0709999999999	1656.5530000000001	1657.0350000000001	1657.5170000000001	1657.999	1658.481	1658.9639999999999	1659.4459999999999	1659.9280000000001	1660.41	1660.8920000000001	1661.374	1661.856	1662.338	1662.82	1663.3019999999999	1663.7850000000001	1664.2670000000001	1664.749	1665.231	1665.713	1666.1949999999999	1666.6769999999999	1667.1590000000001	1667.6420000000001	1668.124	1668.606	1669.088	1669.57	1670.0519999999999	1670.5340000000001	1671.0160000000001	1671.499	1671.981	1672.463	1672.9449999999999	1673.4269999999999	1673.9090000000001	1674.3910000000001	1674.873	1675.355	1675.838	1676.32	1676.8019999999999	1677.2840000000001	1677.7660000000001	1678.248	1678.73	1679.212	1679.694	1680.1769999999999	1680.6590000000001	1681.1410000000001	1681.623	1682.105	1682.587	1683.069	1683.5509999999999	1684.0340000000001	1684.5160000000001	1684.998	1685.48	1685.962	1686.444	1686.9259999999999	1687.4079999999999	1687.8910000000001	1688.373	1688.855	1689.337	1689.819	1690.3009999999999	1690.7829999999999	1691.2650000000001	1691.7470000000001	1692.229	1692.712	1693.194	1693.6759999999999	1694.1579999999999	1694.64	1695.1220000000001	1695.604	1696.086	1696.569	1697.0509999999999	1697.5329999999999	1698.0150000000001	1698.4970000000001	1698.979	1699.461	1699.943	1700.4259999999999	1700.9079999999999	1701.39	1701.8720000000001	1702.354	1702.836	1703.318	1703.8	1704.2819999999999	1704.7650000000001	1705.2470000000001	1705.729	1706.211	1706.693	1707.175	1707.6569999999999	1708.1389999999999	1708.6210000000001	1709.104	1709.586	1710.068	1710.55	1711.0319999999999	1711.5139999999999	1711.9960000000001	1712.4780000000001	1712.961	1713.443	1713.925	1714.4069999999999	1714.8889999999999	1715.3710000000001	1715.8530000000001	1716.335	1716.818	1717.3	1717.7819999999999	1718.2639999999999	1718.7460000000001	1719.2280000000001	1719.71	1720.192	1720.674	1721.1559999999999	1721.6389999999999	1722.1210000000001	1722.6030000000001	1723.085	1723.567	1724.049	1724.5309999999999	1725.0129999999999	1725.4960000000001	1725.9780000000001	1726.46	1726.942	1727.424	1727.9059999999999	1728.3879999999999	1728.87	1729.3530000000001	1729.835	1730.317	1730.799	1731.2809999999999	1731.7629999999999	1732.2449999999999	1732.7270000000001	1733.2090000000001	1733.692	1734.174	1734.6559999999999	1735.1379999999999	1735.62	1736.1020000000001	1736.5840000000001	1737.066	1737.548	1738.0309999999999	1738.5129999999999	1738.9949999999999	1739.4770000000001	1739.9590000000001	1740.441	1740.923	1741.405	1741.8879999999999	1742.37	1742.8520000000001	1743.3340000000001	1743.816	1744.298	1744.78	1745.2619999999999	1745.7449999999999	1746.2270000000001	1746.7090000000001	1747.191	1747.673	1748.155	1748.6369999999999	1749.1189999999999	1749.6010000000001	1750.0830000000001	1750.566	1751.048	1751.53	1752.0119999999999	1752.4939999999999	1752.9760000000001	1753.4580000000001	1753.94	1754.423	1754.905	1755.3869999999999	1755.8689999999999	1756.3510000000001	1756.8330000000001	1757.3150000000001	1757.797	1758.28	1758.7619999999999	1759.2439999999999	1759.7260000000001	1760.2080000000001	1760.69	1761.172	1761.654	1762.136	1762.6189999999999	1763.1010000000001	1763.5830000000001	1764.0650000000001	1764.547	1765.029	1765.511	1765.9929999999999	1766.4749999999999	1766.9580000000001	1767.44	1767.922	1768.404	1768.886	1769.3679999999999	1769.85	1770.3320000000001	1770.8150000000001	1771.297	1771.779	1772.261	1772.7429999999999	1773.2249999999999	1773.7070000000001	1774.1890000000001	1774.672	1775.154	1775.636	1776.1179999999999	1776.6	1777.0820000000001	1777.5640000000001	1778.046	1778.528	1779.01	1779.4929999999999	1779.9749999999999	1780.4570000000001	1780.9390000000001	1781.421	1781.903	1782.385	1782.867	1783.35	1783.8320000000001	1784.3140000000001	1784.796	1785.278	1785.76	1786.242	1786.7239999999999	1787.2070000000001	1787.6890000000001	1788.171	1788.653	1789.135	1789.617	1790.0989999999999	1790.5809999999999	1791.0630000000001	1791.546	1792.028	1792.51	1792.992	1793.4739999999999	1793.9559999999999	1794.4380000000001	1794.92	1795.402	1795.885	1796.367	1796.8489999999999	1797.3309999999999	1797.8130000000001	1798.2950000000001	1798.777	1799.259	1799.742	1800.2239999999999	1800.7059999999999	1801.1880000000001	1801.67	1802.152	1802.634	1803.116	1803.5989999999999	1804.0809999999999	1804.5630000000001	1805.0450000000001	1805.527	1806.009	1806.491	1806.973	1807.4549999999999	1807.9380000000001	1808.42	1808.902	1809.384	1809.866	1810.348	1810.83	1811.3119999999999	1811.7940000000001	1812.277	1812.759	1813.241	1813.723	1814.2049999999999	1814.6869999999999	1815.1690000000001	1815.6510000000001	1816.134	1816.616	1817.098	1817.58	1818.0619999999999	1818.5440000000001	1819.0260000000001	1819.508	1819.99	1820.473	1820.9549999999999	1821.4369999999999	1821.9190000000001	1822.4010000000001	1822.883	1823.365	1823.847	1824.329	1824.8119999999999	1825.2940000000001	1825.7760000000001	1826.258	1826.74	1827.222	1827.704	1828.1859999999999	1828.6690000000001	1829.1510000000001	1829.633	1830.115	1830.597	1831.079	1831.5609999999999	1832.0429999999999	1832.5260000000001	1833.008	1833.49	1833.972	1834.454	1834.9359999999999	1835.4179999999999	1835.9	1836.3820000000001	1836.865	1837.347	1837.829	1838.3109999999999	1838.7929999999999	1839.2750000000001	1839.7570000000001	1840.239	1840.721	1841.204	1841.6859999999999	1842.1679999999999	1842.65	1843.1320000000001	1843.614	1844.096	1844.578	1845.0609999999999	1845.5429999999999	1846.0250000000001	1846.5070000000001	1846.989	1847.471	1847.953	1848.4349999999999	1848.9169999999999	1849.4	1849.8820000000001	1850.364	1850.846	1851.328	1851.81	1852.2919999999999	1852.7739999999999	1853.2560000000001	1853.739	1854.221	1854.703	1855.1849999999999	1855.6669999999999	1856.1489999999999	1856.6310000000001	1857.1130000000001	1857.596	1858.078	1858.56	1859.0419999999999	1859.5239999999999	1860.0060000000001	1860.4880000000001	1860.97	1861.453	1861.9349999999999	1862.4169999999999	1862.8989999999999	1863.3810000000001	1863.8630000000001	1864.345	1864.827	1865.309	1865.7919999999999	1866.2739999999999	1866.7560000000001	1867.2380000000001	1867.72	1868.202	1868.684	1869.1659999999999	1869.6479999999999	1870.1310000000001	1870.6130000000001	1871.095	1871.577	1872.059	1872.5409999999999	1873.0229999999999	1873.5050000000001	1873.9880000000001	1874.47	1874.952	1875.434	1875.9159999999999	1876.3979999999999	1876.88	1877.3620000000001	1877.8440000000001	1878.327	1878.809	1879.2909999999999	1879.7729999999999	1880.2550000000001	1880.7370000000001	1881.2190000000001	1881.701	1882.183	1882.6659999999999	1883.1479999999999	1883.63	1884.1120000000001	1884.5940000000001	1885.076	1885.558	1886.04	1886.5229999999999	1887.0050000000001	1887.4870000000001	1887.9690000000001	1888.451	1888.933	1889.415	1889.8969999999999	1890.38	1890.8620000000001	1891.3440000000001	1891.826	1892.308	1892.79	1893.2719999999999	1893.7539999999999	1894.2360000000001	1894.7190000000001	1895.201	1895.683	1896.165	1896.6469999999999	1897.1289999999999	1897.6110000000001	1898.0930000000001	1898.575	1899.058	1899.54	1900.0219999999999	1900.5039999999999	1900.9860000000001	1901.4680000000001	1901.95	1902.432	1902.915	1903.3969999999999	1903.8789999999999	1904.3610000000001	1904.8430000000001	1905.325	1905.807	1906.289	1906.771	1907.2539999999999	1907.7360000000001	1908.2180000000001	1908.7	1909.182	1909.664	1910.146	1910.6279999999999	1911.11	1911.5930000000001	1912.075	1912.557	1913.039	1913.521	1914.0029999999999	1914.4849999999999	1914.9670000000001	1915.45	1915.932	1916.414	1916.896	1917.3779999999999	1917.86	1918.3420000000001	1918.8240000000001	1919.307	1919.789	1920.271	1920.7529999999999	1921.2349999999999	1921.7170000000001	1922.1990000000001	1922.681	1923.163	1923.646	1924.1279999999999	1924.61	1925.0920000000001	1925.5740000000001	1926.056	1926.538	1927.02	1927.502	1927.9849999999999	1928.4670000000001	1928.9490000000001	1929.431	1929.913	1930.395	1930.877	1931.3589999999999	1931.8420000000001	1932.3240000000001	1932.806	1933.288	1933.77	1934.252	1934.7339999999999	1935.2159999999999	1935.6980000000001	1936.181	1936.663	1937.145	1937.627	1938.1089999999999	1938.5909999999999	1939.0730000000001	1939.5550000000001	1940.037	1940.52	1941.002	1941.4839999999999	1941.9659999999999	1942.4480000000001	1942.93	1943.412	1943.894	1944.377	1944.8589999999999	1945.3409999999999	1945.8230000000001	1946.3050000000001	1946.787	1947.269	1947.751	1948.2339999999999	1948.7159999999999	1949.1980000000001	1949.68	1950.162	1950.644	1951.126	1951.6079999999999	1952.09	1952.5730000000001	1953.0550000000001	1953.537	1954.019	1954.501	1954.9829999999999	1955.4649999999999	1955.9469999999999	1956.4290000000001	1956.912	1957.394	1957.876	1958.3579999999999	1958.84	1959.3219999999999	1959.8040000000001	1960.2860000000001	1960.769	1961.251	1961.7329999999999	1962.2149999999999	1962.6969999999999	1963.1790000000001	1963.6610000000001	1964.143	1964.625	1965.1079999999999	1965.59	1966.0719999999999	1966.5540000000001	1967.0360000000001	1967.518	1968	1968.482	1968.9639999999999	1969.4469999999999	1969.9290000000001	1970.4110000000001	1970.893	1971.375	1971.857	1972.3389999999999	1972.8209999999999	1973.3040000000001	1973.7860000000001	1974.268	1974.75	1975.232	1975.7139999999999	1976.1959999999999	1976.6780000000001	1977.1610000000001	1977.643	1978.125	1978.607	1979.0889999999999	1979.5709999999999	1980.0530000000001	1980.5350000000001	1981.0170000000001	1981.5	1981.982	1982.4639999999999	1982.9459999999999	1983.4280000000001	1983.91	1984.3920000000001	1984.874	1985.356	1985.8389999999999	1986.3209999999999	1986.8030000000001	1987.2850000000001	1987.7670000000001	1988.249	1988.731	1989.213	1989.6959999999999	1990.1780000000001	1990.66	1991.1420000000001	1991.624	1992.106	1992.588	1993.07	1993.5519999999999	1994.0350000000001	1994.5170000000001	1994.999	1995.481	1995.963	1996.4449999999999	1996.9269999999999	1997.4090000000001	1997.8910000000001	1998.374	1998.856	1999.338	1999.82	2000.3019999999999	2000.7840000000001	2001.2660000000001	2001.748	2002.231	2002.713	2003.1949999999999	2003.6769999999999	2004.1590000000001	2004.6410000000001	2005.123	2005.605	2006.088	2006.57	2007.0519999999999	2007.5340000000001	2008.0160000000001	2008.498	2008.98	2009.462	2009.944	2010.4269999999999	2010.9090000000001	2011.3910000000001	2011.873	2012.355	2012.837	2013.319	2013.8009999999999	2014.2829999999999	2014.7660000000001	2015.248	2015.73	2016.212	2016.694	2017.1759999999999	2017.6579999999999	2018.14	2018.623	2019.105	2019.587	2020.069	2020.5509999999999	2021.0329999999999	2021.5150000000001	2021.9970000000001	2022.479	2022.962	2023.444	2023.9259999999999	2024.4079999999999	2024.89	2025.3720000000001	2025.854	2026.336	2026.818	2027.3009999999999	2027.7829999999999	2028.2650000000001	2028.7470000000001	2029.229	2029.711	2030.193	2030.675	2031.1579999999999	2031.64	2032.1220000000001	2032.604	2033.086	2033.568	2034.05	2034.5319999999999	2035.0150000000001	2035.4970000000001	2035.979	2036.461	2036.943	2037.425	2037.9069999999999	2038.3889999999999	2038.8710000000001	2039.354	2039.836	2040.318	2040.8	2041.2819999999999	2041.7639999999999	2042.2460000000001	2042.7280000000001	2043.21	2043.693	2044.175	2044.6569999999999	2045.1389999999999	2045.6210000000001	2046.1030000000001	2046.585	2047.067	2047.55	2048.0320000000002	2048.5140000000001	2048.9960000000001	2049.4780000000001	2049.96	2050.442	2050.924	2051.4059999999999	2051.8890000000001	2052.3710000000001	2052.8530000000001	2053.335	2053.817	2054.299	2054.7809999999999	2055.2629999999999	2055.7460000000001	2056.2280000000001	2056.71	2057.192	2057.674	2058.1559999999999	2058.6379999999999	2059.12	2059.6030000000001	2060.0839999999998	2060.567	2061.049	2061.5309999999999	2062.0129999999999	2062.4949999999999	2062.9769999999999	2063.4589999999998	2063.9409999999998	2064.424	2064.9059999999999	2065.3879999999999	2065.87	2066.3519999999999	2066.8339999999998	2067.3159999999998	2067.7979999999998	2068.2809999999999	2068.7629999999999	2069.2449999999999	2069.7269999999999	2070.2089999999998	2070.6909999999998	2071.1729999999998	2071.6550000000002	2072.1370000000002	2072.62	2073.1019999999999	2073.5839999999998	2074.0659999999998	2074.5479999999998	2075.0300000000002	2075.5120000000002	2075.9940000000001	2076.4769999999999	2076.9589999999998	2077.4409999999998	2077.9229999999998	2078.4050000000002	2078.8870000000002	2079.3690000000001	2079.8510000000001	2080.3330000000001	2080.8159999999998	2081.2979999999998	2081.7800000000002	2082.2620000000002	2082.7440000000001	2083.2260000000001	2083.7080000000001	2084.19	2084.6729999999998	2085.1550000000002	2085.6370000000002	2086.1190000000001	2086.6010000000001	2087.0830000000001	2087.5650000000001	2088.047	2088.5300000000002	2089.011	2089.4940000000001	2089.9760000000001	2090.4580000000001	2090.94	2091.422	2091.904	2092.386	2092.8679999999999	2093.3510000000001	2093.8330000000001	2094.3150000000001	2094.797	2095.279	2095.761	2096.2429999999999	2096.7249999999999	2097.2080000000001	2097.69	2098.172	2098.654	2099.136	2099.6179999999999	2100.1	2100.5819999999999	2101.0639999999999	2101.547	2102.029	2102.511	2102.9929999999999	2103.4749999999999	2103.9569999999999	2104.4389999999999	2104.9209999999998	2105.404	2105.886	2106.3679999999999	2106.85	2107.3319999999999	2107.8139999999999	2108.2959999999998	2108.7779999999998	2109.2600000000002	2109.7429999999999	2110.2249999999999	2110.7069999999999	2111.1889999999999	2111.6709999999998	2112.1529999999998	2112.6350000000002	2113.1170000000002	2113.6	2114.0819999999999	2114.5639999999999	2115.0459999999998	2115.5279999999998	2116.0100000000002	2116.4920000000002	2116.9740000000002	2117.4569999999999	2117.9380000000001	2118.4209999999998	2118.9029999999998	2119.3850000000002	2119.8670000000002	2120.3490000000002	2120.8310000000001	2121.3130000000001	2121.7950000000001	2122.2779999999998	2122.7600000000002	2123.2420000000002	2123.7240000000002	2124.2060000000001	2124.6880000000001	2125.17	2125.652	2126.1350000000002	2126.6170000000002	2127.0990000000002	2127.5810000000001	2128.0630000000001	2128.5450000000001	2129.027	2129.509	2129.991	2130.4740000000002	2130.9560000000001	2131.4380000000001	2131.92	2132.402	2132.884	2133.366	2133.848	2134.3310000000001	2134.8130000000001	2135.2950000000001	2135.777	2136.259	2136.741	2137.223	2137.7049999999999	2138.1880000000001	2138.67	2139.152	2139.634	2140.116	2140.598	2141.08	2141.5619999999999	2142.0439999999999	2142.527	2143.009	2143.491	2143.973	2144.4549999999999	2144.9369999999999	2145.4189999999999	2145.9009999999998	2146.384	2146.8649999999998	2147.348	2147.83	2148.3119999999999	2148.7939999999999	2149.2759999999998	2149.7579999999998	2150.2399999999998	2150.7220000000002	2151.2049999999999	2151.6869999999999	2152.1689999999999	2152.6509999999998	2153.1329999999998	2153.6149999999998	2154.0970000000002	2154.5790000000002	2155.0619999999999	2155.5439999999999	2156.0259999999998	2156.5079999999998	2156.9899999999998	2157.4720000000002	2157.9540000000002	2158.4360000000001	2158.9180000000001	2159.4009999999998	2159.8829999999998	2160.3649999999998	2160.8470000000002	2161.3290000000002	2161.8110000000001	2162.2930000000001	2162.7750000000001	2163.2579999999998	2163.7399999999998	2164.2220000000002	2164.7040000000002	2165.1860000000001	2165.6680000000001	2166.15	2166.6320000000001	2167.1149999999998	2167.5970000000002	2168.0790000000002	2168.5610000000001	2169.0430000000001	2169.5250000000001	2170.0070000000001	2170.489	2170.971	2171.4540000000002	2171.9360000000001	2172.4180000000001	2172.9	2173.3820000000001	2173.864	2174.346	2174.828	2175.3110000000001	2175.7919999999999	2176.2750000000001	2176.7570000000001	2177.239	2177.721	2178.203	2178.6849999999999	2179.1669999999999	2179.6489999999999	2180.1320000000001	2180.614	2181.096	2181.578	2182.06	2182.5419999999999	2183.0239999999999	2183.5059999999999	2183.989	2184.471	2184.953	2185.4349999999999	2185.9169999999999	2186.3989999999999	2186.8809999999999	2187.3629999999998	2187.8449999999998	2188.328	2188.81	2189.2919999999999	2189.7739999999999	2190.2559999999999	2190.7379999999998	2191.2199999999998	2191.7020000000002	2192.1849999999999	2192.6669999999999	2193.1489999999999	2193.6309999999999	2194.1129999999998	2194.5949999999998	2195.0770000000002	2195.5590000000002	2196.0419999999999	2196.5239999999999	2197.0059999999999	2197.4879999999998	2197.9699999999998	2198.4520000000002	2198.9340000000002	2199.4160000000002	2199.8980000000001	2200.3809999999999	2200.8629999999998	2201.3449999999998	2201.8270000000002	2202.3090000000002	2202.7910000000002	2203.2730000000001	2203.7550000000001	2204.2379999999998	2204.7190000000001	2205.2020000000002	2205.6840000000002	2206.1660000000002	2206.6480000000001	2207.13	2207.6120000000001	2208.0940000000001	2208.576	2209.0590000000002	2209.5410000000002	2210.0230000000001	2210.5050000000001	2210.9870000000001	2211.4690000000001	2211.951	2212.433	2212.9160000000002	2213.3980000000001	2213.88	2214.3620000000001	2214.8440000000001	2215.326	2215.808	2216.29	2216.7719999999999	2217.2550000000001	2217.7370000000001	2218.2190000000001	2218.701	2219.183	2219.665	2220.1469999999999	2220.6289999999999	2221.1120000000001	2221.5940000000001	2222.076	2222.558	2223.04	2223.5219999999999	2224.0039999999999	2224.4859999999999	2224.9690000000001	2225.451	2225.933	2226.415	2226.8969999999999	2227.3789999999999	2227.8609999999999	2228.3429999999998	2228.8249999999998	2229.308	2229.79	2230.2719999999999	2230.7539999999999	2231.2359999999999	2231.7179999999998	2232.1999999999998	2232.6819999999998	2233.165	2233.6460000000002	2234.1289999999999	2234.6109999999999	2235.0929999999998	2235.5749999999998	2236.0569999999998	2236.5390000000002	2237.0210000000002	2237.5030000000002	2237.9859999999999	2238.4679999999998	2238.9499999999998	2239.4319999999998	2239.9140000000002	2240.3960000000002	2240.8780000000002	2241.36	2241.8429999999998	2242.3249999999998	2242.8069999999998	2243.2890000000002	2243.7710000000002	2244.2530000000002	2244.7350000000001	2245.2170000000001	2245.6990000000001	2246.1819999999998	2246.6640000000002	2247.1460000000002	2247.6280000000002	2248.11	2248.5920000000001	2249.0740000000001	2249.556	2250.0390000000002	2250.5210000000002	2251.0030000000002	2251.4850000000001	2251.9670000000001	2252.4490000000001	2252.931	2253.413	2253.8960000000002	2254.3780000000002	2254.86	2255.3420000000001	2255.8240000000001	2256.306	2256.788	2257.27	2257.752	2258.2350000000001	2258.7170000000001	2259.1990000000001	2259.681	2260.163	2260.645	2261.127	2261.6089999999999	2262.0920000000001	2262.5729999999999	2263.056	2263.538	2264.02	2264.502	2264.9839999999999	2265.4659999999999	2265.9479999999999	2266.4299999999998	2266.913	2267.395	2267.877	2268.3589999999999	2268.8409999999999	2269.3229999999999	2269.8049999999998	2270.2869999999998	2270.77	2271.252	2271.7339999999999	2272.2159999999999	2272.6979999999999	2273.1799999999998	2273.6619999999998	2274.1439999999998	2274.6260000000002	2275.1089999999999	2275.5909999999999	2276.0729999999999	2276.5549999999998	2277.0369999999998	2277.5189999999998	2278.0010000000002	2278.4830000000002	2278.9659999999999	2279.4479999999999	2279.9299999999998	2280.4119999999998	2280.8939999999998	2281.3760000000002	2281.8580000000002	2282.34	2282.8229999999999	2283.3049999999998	2283.7869999999998	2284.2689999999998	2284.7510000000002	2285.2330000000002	2285.7150000000001	2286.1970000000001	2286.6790000000001	2287.1619999999998	2287.6439999999998	2288.1260000000002	2288.6080000000002	2289.09	2289.5720000000001	2290.0540000000001	2290.5360000000001	2291.0189999999998	2291.5	2291.9830000000002	2292.4650000000001	2292.9470000000001	2293.4290000000001	2293.9110000000001	2294.393	2294.875	2295.357	2295.84	2296.3220000000001	2296.8040000000001	2297.2860000000001	2297.768	2298.25	2298.732	2299.2139999999999	2299.6970000000001	2300.1790000000001	2300.6610000000001	2301.143	2301.625	2302.107	2302.5889999999999	2303.0709999999999	2303.5529999999999	2304.0360000000001	2304.518	2305	2305.482	2305.9639999999999	2306.4459999999999	2306.9279999999999	2307.41	2307.893	2308.375	2308.857	2309.3389999999999	2309.8209999999999	2310.3029999999999	2310.7849999999999	2311.2669999999998	2311.75	2312.232	2312.7139999999999	2313.1959999999999	2313.6779999999999	2314.16	2314.6419999999998	2315.1239999999998	2315.6060000000002	2316.0889999999999	2316.5709999999999	2317.0529999999999	2317.5349999999999	2318.0169999999998	2318.4989999999998	2318.9810000000002	2319.4630000000002	2319.9459999999999	2320.4270000000001	2320.91	2321.3919999999998	2321.8739999999998	2322.3560000000002	2322.8380000000002	2323.3200000000002	2323.8020000000001	2324.2840000000001	2324.7669999999998	2325.2489999999998	2325.7310000000002	2326.2130000000002	2326.6950000000002	2327.1770000000001	2327.6590000000001	2328.1410000000001	2328.6239999999998	2329.1060000000002	2329.5880000000002	2330.0700000000002	2330.5520000000001	2331.0340000000001	2331.5160000000001	2331.998	2332.48	2332.9630000000002	2333.4450000000002	2333.9270000000001	2334.4090000000001	2334.8910000000001	2335.373	2335.855	2336.337	2336.8200000000002	2337.3020000000001	2337.7840000000001	2338.2660000000001	2338.748	2339.23	2339.712	2340.194	2340.6770000000001	2341.1590000000001	2341.6410000000001	2342.123	2342.605	2343.087	2343.569	2344.0509999999999	2344.5329999999999	2345.0160000000001	2345.498	2345.98	2346.462	2346.944	2347.4259999999999	2347.9079999999999	2348.39	2348.873	2349.3539999999998	2349.837	2350.319	2350.8009999999999	2351.2829999999999	2351.7649999999999	2352.2469999999998	2352.7289999999998	2353.2109999999998	2353.694	2354.1759999999999	2354.6579999999999	2355.14	2355.6219999999998	2356.1039999999998	2356.5859999999998	2357.0680000000002	2357.5509999999999	2358.0329999999999	2358.5149999999999	2358.9969999999998	2359.4789999999998	2359.9609999999998	2360.4430000000002	2360.9250000000002	2361.4070000000002	2361.89	2362.3719999999998	2362.8539999999998	2363.3359999999998	2363.8180000000002	2364.3000000000002	2364.7820000000002	2365.2640000000001	2365.7469999999998	2366.2289999999998	2366.7109999999998	2367.1930000000002	2367.6750000000002	2368.1570000000002	2368.6390000000001	2369.1210000000001	2369.6039999999998	2370.0859999999998	2370.5680000000002	2371.0500000000002	2371.5320000000002	2372.0140000000001	2372.4960000000001	2372.9780000000001	2373.46	2373.9430000000002	2374.4250000000002	2374.9070000000002	2375.3890000000001	2375.8710000000001	2376.3530000000001	2376.835	2377.317	2377.799	2378.2809999999999	2378.7640000000001	2379.2460000000001	2379.7280000000001	2380.21	2380.692	2381.174	2381.6559999999999	2382.1379999999999	2382.6210000000001	2383.1030000000001	2383.585	2384.067	2384.549	2385.0309999999999	2385.5129999999999	2385.9949999999999	2386.4780000000001	2386.96	2387.442	2387.924	2388.4059999999999	2388.8879999999999	2389.37	2389.8519999999999	2390.3339999999998	2390.817	2391.299	2391.7809999999999	2392.2629999999999	2392.7449999999999	2393.2269999999999	2393.7089999999998	2394.1909999999998	2394.674	2395.1559999999999	2395.6379999999999	2396.12	2396.6019999999999	2397.0839999999998	2397.5659999999998	2398.0479999999998	2398.5309999999999	2399.0120000000002	2399.4949999999999	2399.9769999999999	2400.4589999999998	2400.9409999999998	2401.4229999999998	2401.9050000000002	2402.3870000000002	2402.8690000000001	2403.3519999999999	2403.8339999999998	2404.3159999999998	2404.7979999999998	2405.2800000000002	2405.7620000000002	2406.2440000000001	2406.7260000000001	2407.2080000000001	2407.6909999999998	2408.1729999999998	2408.6550000000002	2409.1370000000002	2409.6190000000001	2410.1010000000001	2410.5830000000001	2411.0650000000001	2411.5479999999998	2412.0300000000002	2412.5120000000002	2412.9940000000001	2413.4760000000001	2413.9580000000001	2414.44	2414.922	2415.4050000000002	2415.8870000000002	2416.3690000000001	2416.8510000000001	2417.3330000000001	2417.8150000000001	2418.297	2418.779	2419.261	2419.7440000000001	2420.2260000000001	2420.7080000000001	2421.19	2421.672	2422.154	2422.636	2423.1179999999999	2423.6010000000001	2424.0830000000001	2424.5650000000001	2425.047	2425.529	2426.011	2426.4929999999999	2426.9749999999999	2427.4580000000001	2427.9389999999999	2428.422	2428.904	2429.386	2429.8679999999999	2430.35	2430.8319999999999	2431.3139999999999	2431.7959999999998	2432.279	2432.761	2433.2429999999999	2433.7249999999999	2434.2069999999999	2434.6889999999999	2435.1709999999998	2435.6529999999998	2436.1350000000002	2436.6179999999999	2437.1	2437.5819999999999	2438.0639999999999	2438.5459999999998	2439.0279999999998	2439.5100000000002	2439.9920000000002	2440.4749999999999	2440.9569999999999	2441.4389999999999	2441.9209999999998	2442.4029999999998	2442.8850000000002	2443.3670000000002	2443.8490000000002	2444.3319999999999	2444.8139999999999	2445.2959999999998	2445.7779999999998	2446.2600000000002	2446.7420000000002	2447.2240000000002	2447.7060000000001	2448.1880000000001	2448.6709999999998	2449.1529999999998	2449.6350000000002	2450.1170000000002	2450.5990000000002	2451.0810000000001	2451.5630000000001	2452.0450000000001	2452.5279999999998	2453.0100000000002	2453.4920000000002	2453.9740000000002	2454.4560000000001	2454.9380000000001	2455.42	2455.902	2456.3850000000002	2456.866	2457.3490000000002	2457.8310000000001	2458.3130000000001	2458.7950000000001	2459.277	2459.759	2460.241	2460.723	2461.2060000000001	2461.6880000000001	2462.17	2462.652	2463.134	2463.616	2464.098	2464.58	2465.0630000000001	2465.5450000000001	2466.027	2466.509	2466.991	2467.473	2467.9549999999999	2468.4369999999999	2468.9189999999999	2469.402	2469.884	2470.366	2470.848	2471.33	2471.8119999999999	2472.2939999999999	2472.7759999999998	2473.259	2473.741	2474.223	2474.7049999999999	2475.1869999999999	2475.6689999999999	2476.1509999999998	2476.6329999999998	2477.1149999999998	2477.598	2478.08	2478.5619999999999	2479.0439999999999	2479.5259999999998	2480.0079999999998	2480.4899999999998	2480.9720000000002	2481.4549999999999	2481.9369999999999	2482.4189999999999	2482.9009999999998	2483.3829999999998	2483.8649999999998	2484.3470000000002	2484.8290000000002	2485.3119999999999	2485.7930000000001	2486.2759999999998	2486.7579999999998	2487.2399999999998	2487.7220000000002	2488.2040000000002	2488.6860000000001	2489.1680000000001	2489.65	2490.1329999999998	2490.6149999999998	2491.0970000000002	2491.5790000000002	2492.0610000000001	2492.5430000000001	2493.0250000000001	2493.5070000000001	2493.9899999999998	2494.4720000000002	2494.9540000000002	2495.4360000000001	2495.9180000000001	2496.4	2496.8820000000001	2497.364	2497.846	2498.3290000000002	2498.8110000000001	2499.2930000000001	2499.7750000000001	2500.2570000000001	2500.739	2501.221	2501.703	2502.1860000000001	2502.6680000000001	2503.15	2503.6320000000001	2504.114	2504.596	2505.078	2505.56	2506.0419999999999	2506.5250000000001	2507.0070000000001	2507.489	2507.971	2508.453	2508.9349999999999	2509.4169999999999	2509.8989999999999	2510.3820000000001	2510.864	2511.346	2511.828	2512.31	2512.7919999999999	2513.2739999999999	2513.7559999999999	2514.239	2514.7199999999998	2515.203	2515.6849999999999	2516.1669999999999	2516.6489999999999	2517.1309999999999	2517.6129999999998	2518.0949999999998	2518.5770000000002	2519.06	2519.5419999999999	2520.0239999999999	2520.5059999999999	2520.9879999999998	2521.4699999999998	2521.9520000000002	2522.4340000000002	2522.9169999999999	2523.3989999999999	2523.8809999999999	2524.3629999999998	2524.8449999999998	2525.3270000000002	2525.8090000000002	2526.2910000000002	2526.7730000000001	2527.2559999999999	2527.7379999999998	2528.2199999999998	2528.7020000000002	2529.1840000000002	2529.6660000000002	2530.1480000000001	2530.63	2531.1129999999998	2531.5949999999998	2532.0770000000002	2532.5590000000002	2533.0410000000002	2533.5230000000001	2534.0050000000001	2534.4870000000001	2534.9690000000001	2535.4520000000002	2535.9340000000002	2536.4160000000002	2536.8980000000001	2537.38	2537.8620000000001	2538.3440000000001	2538.826	2539.3090000000002	2539.7910000000002	2540.2730000000001	2540.7550000000001	2541.2370000000001	2541.7190000000001	2542.201	2542.683	2543.1660000000002	2543.6469999999999	2544.13	2544.6120000000001	2545.0940000000001	2545.576	2546.058	2546.54	2547.0219999999999	2547.5039999999999	2547.9870000000001	2548.4690000000001	2548.951	2549.433	2549.915	2550.3969999999999	2550.8789999999999	2551.3609999999999	2551.8440000000001	2552.326	2552.808	2553.29	2553.7719999999999	2554.2539999999999	2554.7359999999999	2555.2179999999998	2555.6999999999998	2556.183	2556.665	2557.1469999999999	2557.6289999999999	2558.1109999999999	2558.5929999999998	2559.0749999999998	2559.5569999999998	2560.04	2560.5219999999999	2561.0039999999999	2561.4859999999999	2561.9679999999998	2562.4499999999998	2562.9319999999998	2563.4140000000002	2563.8960000000002	2564.3789999999999	2564.8609999999999	2565.3429999999998	2565.8249999999998	2566.3069999999998	2566.7890000000002	2567.2710000000002	2567.7530000000002	2568.2359999999999	2568.7179999999998	2569.1999999999998	2569.6819999999998	2570.1640000000002	2570.6460000000002	2571.1280000000002	2571.61	2572.0929999999998	2572.5740000000001	2573.0569999999998	2573.5390000000002	2574.0210000000002	2574.5030000000002	2574.9850000000001	2575.4670000000001	2575.9490000000001	2576.431	2576.9140000000002	2577.3960000000002	2577.8780000000002	2578.36	2578.8420000000001	2579.3240000000001	2579.806	2580.288	2580.7710000000002	2581.2530000000002	2581.7350000000001	2582.2170000000001	2582.6990000000001	2583.181	2583.663	2584.145	2584.627	2585.11	2585.5920000000001	2586.0740000000001	2586.556	2587.038	2587.52	2588.002	2588.4839999999999	2588.9670000000001	2589.4490000000001	2589.931	2590.413	2590.895	2591.377	2591.8589999999999	2592.3409999999999	2592.8229999999999	2593.306	2593.788	2594.27	2594.752	2595.2339999999999	2595.7159999999999	2596.1979999999999	2596.6799999999998	2597.163	2597.645	2598.127	2598.6089999999999	2599.0909999999999	2599.5729999999999	2600.0549999999998	2600.5369999999998	2601.02	2601.5010000000002	2601.9839999999999	2602.4659999999999	2602.9479999999999	2603.4299999999998	2603.9119999999998	2604.3939999999998	2604.8760000000002	2605.3580000000002	2605.8409999999999	2606.3229999999999	2606.8049999999998	2607.2869999999998	2607.7689999999998	2608.2510000000002	2608.7330000000002	2609.2150000000001	2609.6979999999999	2610.1799999999998	2610.6619999999998	2611.1439999999998	2611.6260000000002	2612.1080000000002	2612.59	2613.0720000000001	2613.5540000000001	2614.0369999999998	2614.5189999999998	2615.0010000000002	2615.4830000000002	2615.9650000000001	2616.4470000000001	2616.9290000000001	2617.4110000000001	2617.8939999999998	2618.3760000000002	2618.8580000000002	2619.34	2619.8220000000001	2620.3040000000001	2620.7860000000001	2621.268	2621.75	2622.2330000000002	2622.7150000000001	2623.1970000000001	2623.6790000000001	2624.1610000000001	2624.643	2625.125	2625.607	2626.09	2626.5720000000001	2627.0540000000001	2627.5360000000001	2628.018	2628.5	2628.982	2629.4639999999999	2629.9470000000001	2630.4279999999999	2630.9110000000001	2631.393	2631.875	2632.357	2632.8389999999999	2633.3209999999999	2633.8029999999999	2634.2849999999999	2634.768	2635.25	2635.732	2636.2139999999999	2636.6959999999999	2637.1779999999999	2637.66	2638.1419999999998	2638.625	2639.107	2639.5889999999999	2640.0709999999999	2640.5529999999999	2641.0349999999999	2641.5169999999998	2641.9989999999998	2642.4810000000002	2642.9639999999999	2643.4459999999999	2643.9279999999999	2644.41	2644.8919999999998	2645.3739999999998	2645.8560000000002	2646.3380000000002	2646.8209999999999	2647.3029999999999	2647.7849999999999	2648.2669999999998	2648.7489999999998	2649.2310000000002	2649.7130000000002	2650.1950000000002	2650.6770000000001	2651.16	2651.6419999999998	2652.1239999999998	2652.6060000000002	2653.0880000000002	2653.57	2654.0520000000001	2654.5340000000001	2655.0169999999998	2655.4989999999998	2655.9810000000002	2656.4630000000002	2656.9450000000002	2657.4270000000001	2657.9090000000001	2658.3910000000001	2658.8739999999998	2659.355	2659.8380000000002	2660.32	2660.8020000000001	2661.2840000000001	2661.7660000000001	2662.248	2662.73	2663.212	2663.6950000000002	2664.1770000000001	2664.6590000000001	2665.1410000000001	2665.623	2666.105	2666.587	2667.069	2667.5520000000001	2668.0340000000001	2668.5160000000001	2668.998	2669.48	2669.962	2670.444	2670.9259999999999	2671.4079999999999	2671.8910000000001	2672.373	2672.855	2673.337	2673.819	2674.3009999999999	2674.7829999999999	2675.2649999999999	2675.748	2676.23	2676.712	2677.194	2677.6759999999999	2678.1579999999999	2678.64	2679.1219999999998	2679.6039999999998	2680.087	2680.569	2681.0509999999999	2681.5329999999999	2682.0149999999999	2682.4969999999998	2682.9789999999998	2683.4609999999998	2683.944	2684.4259999999999	2684.9079999999999	2685.39	2685.8719999999998	2686.3539999999998	2686.8359999999998	2687.3180000000002	2687.8009999999999	2688.2820000000002	2688.7649999999999	2689.2469999999998	2689.7289999999998	2690.2109999999998	2690.6930000000002	2691.1750000000002	2691.6570000000002	2692.1390000000001	2692.6219999999998	2693.1039999999998	2693.5859999999998	2694.0680000000002	2694.55	2695.0320000000002	2695.5140000000001	2695.9960000000001	2696.4789999999998	2696.9609999999998	2697.4430000000002	2697.9250000000002	2698.4070000000002	2698.8890000000001	2699.3710000000001	2699.8530000000001	2700.335	2700.8180000000002	2701.3	2701.7820000000002	2702.2640000000001	2702.7460000000001	2703.2280000000001	2703.71	2704.192	2704.6750000000002	2705.1570000000002	2705.6390000000001	2706.1210000000001	2706.6030000000001	2707.085	2707.567	2708.049	2708.5309999999999	2709.0140000000001	2709.4960000000001	2709.9780000000001	2710.46	2710.942	2711.424	2711.9059999999999	2712.3879999999999	2712.8710000000001	2713.3530000000001	2713.835	2714.317	2714.799	2715.2809999999999	2715.7629999999999	2716.2449999999999	2716.7280000000001	2717.2089999999998	2717.692	2718.174	2718.6559999999999	2719.1379999999999	2719.62	2720.1019999999999	2720.5839999999998	2721.0659999999998	2721.549	2722.0309999999999	2722.5129999999999	2722.9949999999999	2723.4769999999999	2723.9589999999998	2724.4409999999998	2724.9229999999998	2725.4059999999999	2725.8879999999999	2726.37	2726.8519999999999	2727.3339999999998	2727.8159999999998	2728.2979999999998	2728.78	2729.2620000000002	2729.7449999999999	2730.2269999999999	2730.7089999999998	2731.1909999999998	2731.6729999999998	2732.1550000000002	2732.6370000000002	2733.1190000000001	2733.6019999999999	2734.0839999999998	2734.5659999999998	2735.0479999999998	2735.53	2736.0120000000002	2736.4940000000001	2736.9760000000001	2737.4580000000001	2737.9409999999998	2738.4229999999998	2738.9050000000002	2739.3870000000002	2739.8690000000001	2740.3510000000001	2740.8330000000001	2741.3150000000001	2741.7979999999998	2742.28	2742.7620000000002	2743.2440000000001	2743.7260000000001	2744.2080000000001	2744.69	2745.172	2745.6550000000002	2746.136	2746.6190000000001	2747.1010000000001	2747.5830000000001	2748.0650000000001	2748.547	2749.029	2749.511	2749.9929999999999	2750.4760000000001	2750.9580000000001	2751.44	2751.922	2752.404	2752.886	2753.3679999999999	2753.85	2754.3330000000001	2754.8150000000001	2755.297	2755.779	2756.261	2756.7429999999999	2757.2249999999999	2757.7069999999999	2758.1889999999999	2758.672	2759.154	2759.636	2760.1179999999999	2760.6	2761.0819999999999	2761.5639999999999	2762.0459999999998	2762.529	2763.011	2763.4929999999999	2763.9749999999999	2764.4569999999999	2764.9389999999999	2765.4209999999998	2765.9029999999998	2766.3850000000002	2766.8679999999999	2767.35	2767.8319999999999	2768.3139999999999	2768.7959999999998	2769.2779999999998	2769.76	2770.2420000000002	2770.7249999999999	2771.2069999999999	2771.6889999999999	2772.1709999999998	2772.6529999999998	2773.1350000000002	2773.6170000000002	2774.0990000000002	2774.5819999999999	2775.0630000000001	2775.5459999999998	2776.0279999999998	2776.51	2776.9920000000002	2777.4740000000002	2777.9560000000001	2778.4380000000001	2778.92	2779.4029999999998	2779.8850000000002	2780.3670000000002	2780.8490000000002	2781.3310000000001	2781.8130000000001	2782.2950000000001	2782.777	2783.26	2783.7420000000002	2784.2240000000002	2784.7060000000001	2785.1880000000001	2785.67	2786.152	2786.634	2787.116	2787.5990000000002	2788.0810000000001	2788.5630000000001	2789.0450000000001	2789.527	2790.009	2790.491	2790.973	2791.4560000000001	2791.9380000000001	2792.42	2792.902	2793.384	2793.866	2794.348	2794.83	2795.3130000000001	2795.7950000000001	2796.277	2796.759	2797.241	2797.723	2798.2049999999999	2798.6869999999999	2799.1689999999999	2799.652	2800.134	2800.616	2801.098	2801.58	2802.0619999999999	2802.5439999999999	2803.0259999999998	2803.509	2803.99	2804.473	2804.9549999999999	2805.4369999999999	2805.9189999999999	2806.4009999999998	2806.8829999999998	2807.3649999999998	2807.8470000000002	2808.33	2808.8119999999999	2809.2939999999999	2809.7759999999998	2810.2579999999998	2810.74	2811.2220000000002	2811.7040000000002	2812.1869999999999	2812.6689999999999	2813.1509999999998	2813.6329999999998	2814.1149999999998	2814.5970000000002	2815.0790000000002	2815.5610000000001	2816.0430000000001	2816.5259999999998	2817.0079999999998	2817.49	2817.9720000000002	2818.4540000000002	2818.9360000000001	2819.4180000000001	2819.9	2820.3829999999998	2820.8649999999998	2821.3470000000002	2821.8290000000002	2822.3110000000001	2822.7930000000001	2823.2750000000001	2823.7570000000001	2824.24	2824.7220000000002	2825.2040000000002	2825.6860000000001	2826.1680000000001	2826.65	2827.1320000000001	2827.614	2828.096	2828.5790000000002	2829.0610000000001	2829.5430000000001	2830.0250000000001	2830.5070000000001	2830.989	2831.471	2831.953	2832.4360000000001	2832.9169999999999	2833.4	2833.8820000000001	2834.364	2834.846	2835.328	2835.81	2836.2919999999999	2836.7739999999999	2837.2570000000001	2837.739	2838.221	2838.703	2839.1849999999999	2839.6669999999999	2840.1489999999999	2840.6309999999999	2841.114	2841.596	2842.078	2842.56	2843.0419999999999	2843.5239999999999	2844.0059999999999	2844.4879999999998	2844.97	2845.453	2845.9349999999999	2846.4169999999999	2846.8989999999999	2847.3809999999999	2847.8629999999998	2848.3449999999998	2848.8270000000002	2849.31	2849.7919999999999	2850.2739999999999	2850.7559999999999	2851.2379999999998	2851.72	2852.2020000000002	2852.6840000000002	2853.1669999999999	2853.6489999999999	2854.1309999999999	2854.6129999999998	2855.0949999999998	2855.5770000000002	2856.0590000000002	2856.5410000000002	2857.0230000000001	2857.5059999999999	2857.9879999999998	2858.47	2858.9520000000002	2859.4340000000002	2859.9160000000002	2860.3980000000001	2860.88	2861.3629999999998	2861.8440000000001	2862.3270000000002	2862.8090000000002	2863.2910000000002	2863.7730000000001	2864.2550000000001	2864.7370000000001	2865.2190000000001	2865.701	2866.1840000000002	2866.6660000000002	2867.1480000000001	2867.63	2868.1120000000001	2868.5940000000001	2869.076	2869.558	2870.0410000000002	2870.5230000000001	2871.0050000000001	2871.4870000000001	2871.9690000000001	2872.451	2872.933	2873.415	2873.8969999999999	2874.38	2874.8620000000001	2875.3440000000001	2875.826	2876.308	2876.79	2877.2719999999999	2877.7539999999999	2878.2370000000001	2878.7190000000001	2879.201	2879.683	2880.165	2880.6469999999999	2881.1289999999999	2881.6109999999999	2882.0940000000001	2882.576	2883.058	2883.54	2884.0219999999999	2884.5039999999999	2884.9859999999999	2885.4679999999998	2885.95	2886.433	2886.915	2887.3969999999999	2887.8789999999999	2888.3609999999999	2888.8429999999998	2889.3249999999998	2889.8069999999998	2890.29	2890.7710000000002	2891.2539999999999	2891.7359999999999	2892.2179999999998	2892.7	2893.1819999999998	2893.6640000000002	2894.1460000000002	2894.6280000000002	2895.1109999999999	2895.5929999999998	2896.0749999999998	2896.5569999999998	2897.0390000000002	2897.5210000000002	2898.0030000000002	2898.4850000000001	2898.9679999999998	2899.45	2899.9319999999998	2900.4140000000002	2900.8960000000002	2901.3780000000002	2901.86	2902.3420000000001	2902.8240000000001	2903.3069999999998	2903.7890000000002	2904.2710000000002	2904.7530000000002	2905.2350000000001	2905.7170000000001	2906.1990000000001	2906.681	2907.1640000000002	2907.6460000000002	2908.1280000000002	2908.61	2909.0920000000001	2909.5740000000001	2910.056	2910.538	2911.0210000000002	2911.5030000000002	2911.9850000000001	2912.4670000000001	2912.9490000000001	2913.431	2913.913	2914.395	2914.877	2915.36	2915.8420000000001	2916.3240000000001	2916.806	2917.288	2917.77	2918.252	2918.7339999999999	2919.2170000000001	2919.6979999999999	2920.181	2920.663	2921.145	2921.627	2922.1089999999999	2922.5909999999999	2923.0729999999999	2923.5549999999998	2924.038	2924.52	2925.002	2925.4839999999999	2925.9659999999999	2926.4479999999999	2926.93	2927.4119999999998	2927.895	2928.377	2928.8589999999999	2929.3409999999999	2929.8229999999999	2930.3049999999998	2930.7869999999998	2931.2689999999998	2931.7510000000002	2932.2339999999999	2932.7159999999999	2933.1979999999999	2933.68	2934.1619999999998	2934.6439999999998	2935.1260000000002	2935.6080000000002	2936.0909999999999	2936.5729999999999	2937.0549999999998	2937.5369999999998	2938.0189999999998	2938.5010000000002	2938.9830000000002	2939.4650000000001	2939.9479999999999	2940.43	2940.9119999999998	2941.3939999999998	2941.8760000000002	2942.3580000000002	2942.84	2943.3220000000001	2943.8040000000001	2944.2869999999998	2944.7689999999998	2945.2510000000002	2945.7330000000002	2946.2150000000001	2946.6970000000001	2947.1790000000001	2947.6610000000001	2948.1439999999998	2948.625	2949.1080000000002	2949.59	2950.0720000000001	2950.5540000000001	2951.0360000000001	2951.518	2952	2952.482	2952.9650000000001	2953.4470000000001	2953.9290000000001	2954.4110000000001	2954.893	2955.375	2955.857	2956.3389999999999	2956.8220000000001	2957.3040000000001	2957.7860000000001	2958.268	2958.75	2959.232	2959.7139999999999	2960.1959999999999	2960.6779999999999	2961.1610000000001	2961.643	2962.125	2962.607	2963.0889999999999	2963.5709999999999	2964.0529999999999	2964.5349999999999	2965.018	2965.5	2965.982	2966.4639999999999	2966.9459999999999	2967.4279999999999	2967.91	2968.3919999999998	2968.875	2969.357	2969.8389999999999	2970.3209999999999	2970.8029999999999	2971.2849999999999	2971.7669999999998	2972.2489999999998	2972.7310000000002	2973.2139999999999	2973.6959999999999	2974.1779999999999	2974.66	2975.1419999999998	2975.6239999999998	2976.1060000000002	2976.5880000000002	2977.0709999999999	2977.5520000000001	2978.0349999999999	2978.5169999999998	2978.9989999999998	2979.4810000000002	2979.9630000000002	2980.4450000000002	2980.9270000000001	2981.4090000000001	2981.8919999999998	2982.3739999999998	2982.8560000000002	2983.3380000000002	2983.82	2984.3020000000001	2984.7840000000001	2985.2660000000001	2985.7489999999998	2986.2310000000002	2986.7130000000002	2987.1950000000002	2987.6770000000001	2988.1590000000001	2988.6410000000001	2989.123	2989.605	2990.0880000000002	2990.57	2991.0520000000001	2991.5340000000001	2992.0160000000001	2992.498	2992.98	2993.462	2993.9450000000002	2994.4270000000001	2994.9090000000001	2995.3910000000001	2995.873	2996.355	2996.837	2997.319	2997.8020000000001	2998.2840000000001	2998.7660000000001	2999.248	2999.73	3000.212	3000.694	3001.1759999999999	3001.6579999999999	3002.1410000000001	3002.623	3003.105	3003.587	3004.069	3004.5509999999999	3005.0329999999999	3005.5149999999999	3005.998	3006.4789999999998	3006.962	3007.444	3007.9259999999999	3008.4079999999999	3008.89	3009.3719999999998	3009.8539999999998	3010.3359999999998	3010.819	3011.3009999999999	3011.7829999999999	3012.2649999999999	3012.7469999999998	3013.2289999999998	3013.7109999999998	3014.1930000000002	3014.6759999999999	3015.1579999999999	3015.64	3016.1219999999998	3016.6039999999998	3017.0859999999998	3017.5680000000002	3018.05	3018.5320000000002	3019.0149999999999	3019.4969999999998	3019.9789999999998	3020.4609999999998	3020.9430000000002	3021.4250000000002	3021.9070000000002	3022.3890000000001	3022.8719999999998	3023.3539999999998	3023.8359999999998	3024.3180000000002	3024.8	3025.2820000000002	3025.7640000000001	3026.2460000000001	3026.7289999999998	3027.2109999999998	3027.6930000000002	3028.1750000000002	3028.6570000000002	3029.1390000000001	3029.6210000000001	3030.1030000000001	3030.585	3031.0680000000002	3031.55	3032.0320000000002	3032.5140000000001	3032.9960000000001	3033.4780000000001	3033.96	3034.442	3034.9250000000002	3035.4059999999999	3035.8890000000001	3036.3710000000001	3036.8530000000001	3037.335	3037.817	3038.299	3038.7809999999999	3039.2629999999999	3039.7460000000001	3040.2280000000001	3040.71	3041.192	3041.674	3042.1559999999999	3042.6379999999999	3043.12	3043.6030000000001	3044.085	3044.567	3045.049	3045.5309999999999	3046.0129999999999	3046.4949999999999	3046.9769999999999	3047.4589999999998	3047.942	3048.424	3048.9059999999999	3049.3879999999999	3049.87	3050.3519999999999	3050.8339999999998	3051.3159999999998	3051.799	3052.2809999999999	3052.7629999999999	3053.2449999999999	3053.7269999999999	3054.2089999999998	3054.6909999999998	3055.1729999999998	3055.6559999999999	3056.1379999999999	3056.62	3057.1019999999999	3057.5839999999998	3058.0659999999998	3058.5479999999998	3059.03	3059.5120000000002	3059.9949999999999	3060.4769999999999	3060.9589999999998	3061.4409999999998	3061.9229999999998	3062.4050000000002	3062.8870000000002	3063.3690000000001	3063.8519999999999	3064.3330000000001	3064.8159999999998	3065.2979999999998	3065.78	3066.2620000000002	3066.7440000000001	3067.2260000000001	3067.7080000000001	3068.19	3068.6729999999998	3069.1550000000002	3069.6370000000002	3070.1190000000001	3070.6010000000001	3071.0830000000001	3071.5650000000001	3072.047	3072.53	3073.0120000000002	3073.4940000000001	3073.9760000000001	3074.4580000000001	3074.94	3075.422	3075.904	3076.386	3076.8690000000001	3077.3510000000001	3077.8330000000001	3078.3150000000001	3078.797	3079.279	3079.761	3080.2429999999999	3080.7260000000001	3081.2080000000001	3081.69	3082.172	3082.654	3083.136	3083.6179999999999	3084.1	3084.5830000000001	3085.0650000000001	3085.547	3086.029	3086.511	3086.9929999999999	3087.4749999999999	3087.9569999999999	3088.4389999999999	3088.922	3089.404	3089.886	3090.3679999999999	3090.85	3091.3319999999999	3091.8139999999999	3092.2959999999998	3092.779	3093.26	3093.7429999999999	3094.2249999999999	3094.7069999999999	3095.1889999999999	3095.6709999999998	3096.1529999999998	3096.6350000000002	3097.1170000000002	3097.6	3098.0819999999999	3098.5639999999999	3099.0459999999998	3099.5279999999998	3100.01	3100.4920000000002	3100.9740000000002	3101.4569999999999	3101.9389999999999	3102.4209999999998	3102.9029999999998	3103.3850000000002	3103.8670000000002	3104.3490000000002	3104.8310000000001	3105.3130000000001	3105.7959999999998	3106.2779999999998	3106.76	3107.2420000000002	3107.7240000000002	3108.2060000000001	3108.6880000000001	3109.17	3109.6529999999998	3110.1350000000002	3110.6170000000002	3111.0990000000002	3111.5810000000001	3112.0630000000001	3112.5450000000001	3113.027	3113.51	3113.9920000000002	3114.4740000000002	3114.9560000000001	3115.4380000000001	3115.92	3116.402	3116.884	3117.366	3117.8490000000002	3118.3310000000001	3118.8130000000001	3119.2950000000001	3119.777	3120.259	3120.741	3121.223	3121.7060000000001	3122.1880000000001	3122.67	3123.152	3123.634	3124.116	3124.598	3125.08	3125.5630000000001	3126.0439999999999	3126.527	3127.009	3127.491	3127.973	3128.4549999999999	3128.9369999999999	3129.4189999999999	3129.9009999999998	3130.384	3130.866	3131.348	3131.83	3132.3119999999999	3132.7939999999999	3133.2759999999998	3133.7579999999998	3134.24	3134.723	3135.2049999999999	3135.6869999999999	3136.1689999999999	3136.6509999999998	3137.1329999999998	3137.6149999999998	3138.0970000000002	3138.58	3139.0619999999999	3139.5439999999999	3140.0259999999998	3140.5079999999998	3140.99	3141.4720000000002	3141.9540000000002	3142.4369999999999	3142.9189999999999	3143.4009999999998	3143.8829999999998	3144.3649999999998	3144.8470000000002	3145.3290000000002	3145.8110000000001	3146.2930000000001	3146.7759999999998	3147.2579999999998	3147.74	3148.2220000000002	3148.7040000000002	3149.1860000000001	3149.6680000000001	3150.15	3150.6329999999998	3151.1149999999998	3151.5970000000002	3152.0790000000002	3152.5610000000001	3153.0430000000001	3153.5250000000001	3154.0070000000001	3154.49	3154.971	3155.4540000000002	3155.9360000000001	3156.4180000000001	3156.9	3157.3820000000001	3157.864	3158.346	3158.828	3159.3110000000001	3159.7930000000001	3160.2750000000001	3160.7570000000001	3161.239	3161.721	3162.203	3162.6849999999999	3163.1669999999999	3163.65	3164.1320000000001	3164.614	3165.096	3165.578	3166.06	3166.5419999999999	3167.0239999999999	3167.5070000000001	3167.989	3168.471	3168.953	3169.4349999999999	3169.9169999999999	3170.3989999999999	3170.8809999999999	3171.364	3171.846	3172.328	3172.81	3173.2919999999999	3173.7739999999999	3174.2559999999999	3174.7379999999998	3175.22	3175.703	3176.1849999999999	3176.6669999999999	3177.1489999999999	3177.6309999999999	3178.1129999999998	3178.5949999999998	3179.0770000000002	3179.56	3180.0419999999999	3180.5239999999999	3181.0059999999999	3181.4879999999998	3181.97	3182.4520000000002	3182.9340000000002	3183.4169999999999	3183.8980000000001	3184.3809999999999	3184.8629999999998	3185.3449999999998	3185.8270000000002	3186.3090000000002	3186.7910000000002	3187.2730000000001	3187.7550000000001	3188.2379999999998	3188.72	3189.2020000000002	3189.6840000000002	3190.1660000000002	3190.6480000000001	3191.13	3191.6120000000001	3192.0940000000001	3192.5770000000002	3193.0590000000002	3193.5410000000002	3194.0230000000001	3194.5050000000001	3194.9870000000001	3195.4690000000001	3195.951	3196.4340000000002	3196.9160000000002	3197.3980000000001	3197.88	3198.3620000000001	3198.8440000000001	3199.326	3199.808	3200.2910000000002	3200.7730000000001	3201.2550000000001	3201.7370000000001	3202.2190000000001	3202.701	3203.183	3203.665	3204.1469999999999	3204.63	3205.1120000000001	3205.5940000000001	3206.076	3206.558	3207.04	3207.5219999999999	3208.0039999999999	3208.4870000000001	3208.9690000000001	3209.451	3209.933	3210.415	3210.8969999999999	3211.3789999999999	3211.8609999999999	3212.3440000000001	3212.8249999999998	3213.308	3213.79	3214.2719999999999	3214.7539999999999	3215.2359999999999	3215.7179999999998	3216.2	3216.6819999999998	3217.165	3217.6469999999999	3218.1289999999999	3218.6109999999999	3219.0929999999998	3219.5749999999998	3220.0569999999998	3220.5390000000002	3221.0210000000002	3221.5039999999999	3221.9859999999999	3222.4679999999998	3222.95	3223.4319999999998	3223.9140000000002	3224.3960000000002	3224.8780000000002	3225.3609999999999	3225.8429999999998	3226.3249999999998	3226.8069999999998	3227.2890000000002	3227.7710000000002	3228.2530000000002	3228.7350000000001	3229.2179999999998	3229.7	3230.1819999999998	3230.6640000000002	3231.1460000000002	3231.6280000000002	3232.11	3232.5920000000001	3233.0740000000001	3233.5569999999998	3234.0390000000002	3234.5210000000002	3235.0030000000002	3235.4850000000001	3235.9670000000001	3236.4490000000001	3236.931	3237.4140000000002	3237.8960000000002	3238.3780000000002	3238.86	3239.3420000000001	3239.8240000000001	3240.306	3240.788	3241.2710000000002	3241.752	3242.2350000000001	3242.7170000000001	3243.1990000000001	3243.681	3244.163	3244.645	3245.127	3245.6089999999999	3246.0920000000001	3246.5740000000001	3247.056	3247.538	3248.02	3248.502	3248.9839999999999	3249.4659999999999	3249.9479999999999	3250.431	3250.913	3251.395	3251.877	3252.3589999999999	3252.8409999999999	3253.3229999999999	3253.8049999999998	3254.288	3254.77	3255.252	3255.7339999999999	3256.2159999999999	3256.6979999999999	3257.18	3257.6619999999998	3258.145	3258.627	3259.1089999999999	3259.5909999999999	3260.0729999999999	3260.5549999999998	3261.0369999999998	3261.5189999999998	3262.0010000000002	3262.4839999999999	3262.9659999999999	3263.4479999999999	3263.93	3264.4119999999998	3264.8939999999998	3265.3760000000002	3265.8580000000002	3266.3409999999999	3266.8229999999999	3267.3049999999998	3267.7869999999998	3268.2689999999998	3268.7510000000002	3269.2330000000002	3269.7150000000001	3270.1979999999999	3270.6790000000001	3271.1619999999998	3271.6439999999998	3272.1260000000002	3272.6080000000002	3273.09	3273.5720000000001	3274.0540000000001	3274.5360000000001	3275.0189999999998	3275.5010000000002	3275.9830000000002	3276.4650000000001	3276.9470000000001	3277.4290000000001	3277.9110000000001	3278.393	3278.875	3279.3580000000002	3279.84	3280.3220000000001	3280.8040000000001	3281.2860000000001	3281.768	3282.25	3282.732	3283.2150000000001	3283.6970000000001	3284.1790000000001	3284.6610000000001	3285.143	3285.625	3286.107	3286.5889999999999	3287.0720000000001	3287.5540000000001	3288.0360000000001	3288.518	3289	3289.482	3289.9639999999999	3290.4459999999999	3290.9279999999999	3291.4110000000001	3291.893	3292.375	3292.857	3293.3389999999999	3293.8209999999999	3294.3029999999999	3294.7849999999999	3295.268	3295.75	3296.232	3296.7139999999999	3297.1959999999999	3297.6779999999999	3298.16	3298.6419999999998	3299.125	3299.6060000000002	3300.0889999999999	3300.5709999999999	3301.0529999999999	3301.5349999999999	3302.0169999999998	3302.4989999999998	3302.9810000000002	3303.4630000000002	3303.9459999999999	3304.4279999999999	3304.91	3305.3919999999998	3305.8739999999998	3306.3560000000002	3306.8380000000002	3307.32	3307.8020000000001	3308.2849999999999	3308.7669999999998	3309.2489999999998	3309.7310000000002	3310.2130000000002	3310.6950000000002	3311.1770000000001	3311.6590000000001	3312.1419999999998	3312.6239999999998	3313.1060000000002	3313.5880000000002	3314.07	3314.5520000000001	3315.0340000000001	3315.5160000000001	3315.9989999999998	3316.4810000000002	3316.9630000000002	3317.4450000000002	3317.9270000000001	3318.4090000000001	3318.8910000000001	3319.373	3319.855	3320.3380000000002	3320.82	3321.3020000000001	3321.7840000000001	3322.2660000000001	3322.748	3323.23	3323.712	3324.1950000000002	3324.6770000000001	3325.1590000000001	3325.6410000000001	3326.123	3326.605	3327.087	3327.569	3328.0520000000001	3328.5329999999999	3329.0160000000001	3329.498	3329.98	3330.462	3330.944	3331.4259999999999	3331.9079999999999	3332.39	3332.873	3333.355	3333.837	3334.319	3334.8009999999999	3335.2829999999999	3335.7649999999999	3336.2469999999998	3336.7289999999998	3337.212	3337.694	3338.1759999999999	3338.6579999999999	3339.14	3339.6219999999998	3340.1039999999998	3340.5859999999998	3341.069	3341.5509999999999	3342.0329999999999	3342.5149999999999	3342.9969999999998	3343.4789999999998	3343.9609999999998	3344.4430000000002	3344.9259999999999	3345.4079999999999	3345.89	3346.3719999999998	3346.8539999999998	3347.3359999999998	3347.8180000000002	3348.3	3348.7820000000002	3349.2649999999999	3349.7469999999998	3350.2289999999998	3350.7109999999998	3351.1930000000002	3351.6750000000002	3352.1570000000002	3352.6390000000001	3353.1219999999998	3353.6039999999998	3354.0859999999998	3354.5680000000002	3355.05	3355.5320000000002	3356.0140000000001	3356.4960000000001	3356.9789999999998	3357.46	3357.9430000000002	3358.4250000000002	3358.9070000000002	3359.3890000000001	3359.8710000000001	3360.3530000000001	3360.835	3361.317	3361.8	3362.2820000000002	3362.7640000000001	3363.2460000000001	3363.7280000000001	3364.21	3364.692	3365.174	3365.6559999999999	3366.1390000000001	3366.6210000000001	3367.1030000000001	3367.585	3368.067	3368.549	3369.0309999999999	3369.5129999999999	3369.9960000000001	3370.4780000000001	3370.96	3371.442	3371.924	3372.4059999999999	3372.8879999999999	3373.37	3373.8530000000001	3374.3339999999998	3374.817	3375.299	3375.7809999999999	3376.2629999999999	3376.7449999999999	3377.2269999999999	3377.7089999999998	3378.1909999999998	3378.674	3379.1559999999999	3379.6379999999999	3380.12	3380.6019999999999	3381.0839999999998	3381.5659999999998	3382.0479999999998	3382.5309999999999	3383.0129999999999	3383.4949999999999	3383.9769999999999	3384.4589999999998	3384.9409999999998	3385.4229999999998	3385.9050000000002	3386.3870000000002	3386.87	3387.3519999999999	3387.8339999999998	3388.3159999999998	3388.7979999999998	3389.28	3389.7620000000002	3390.2440000000001	3390.7269999999999	3391.2089999999998	3391.6909999999998	3392.1729999999998	3392.6550000000002	3393.1370000000002	3393.6190000000001	3394.1010000000001	3394.5830000000001	3395.0659999999998	3395.5479999999998	3396.03	3396.5120000000002	3396.9940000000001	3397.4760000000001	3397.9580000000001	3398.44	3398.9229999999998	3399.4050000000002	3399.8870000000002	3400.3690000000001	3400.8510000000001	3401.3330000000001	3401.8150000000001	3402.297	3402.78	3403.261	3403.7440000000001	3404.2260000000001	3404.7080000000001	3405.19	3405.672	3406.154	3406.636	3407.1179999999999	3407.6010000000001	3408.0830000000001	3408.5650000000001	3409.047	3409.529	3410.011	3410.4929999999999	3410.9749999999999	3411.4580000000001	3411.94	3412.422	3412.904	3413.386	3413.8679999999999	3414.35	3414.8319999999999	3415.3139999999999	3415.797	3416.279	3416.761	3417.2429999999999	3417.7249999999999	3418.2069999999999	3418.6889999999999	3419.1709999999998	3419.654	3420.136	3420.6179999999999	3421.1	3421.5819999999999	3422.0639999999999	3422.5459999999998	3423.0279999999998	3423.51	3423.9929999999999	3424.4749999999999	3424.9569999999999	3425.4389999999999	3425.9209999999998	3426.4029999999998	3426.8850000000002	3427.3670000000002	3427.85	3428.3319999999999	3428.8139999999999	3429.2959999999998	3429.7779999999998	3430.26	3430.7420000000002	3431.2240000000002	3431.7069999999999	3432.1880000000001	3432.6709999999998	3433.1529999999998	3433.6350000000002	3434.1170000000002	3434.5990000000002	3435.0810000000001	3435.5630000000001	3436.0450000000001	3436.5279999999998	3437.01	3437.4920000000002	3437.9740000000002	3438.4560000000001	3438.9380000000001	3439.42	3439.902	3440.3850000000002	3440.8670000000002	3441.3490000000002	3441.8310000000001	3442.3130000000001	3442.7950000000001	3443.277	3443.759	3444.241	3444.7240000000002	3445.2060000000001	3445.6880000000001	3446.17	3446.652	3447.134	3447.616	3448.098	3448.5810000000001	3449.0630000000001	3449.5450000000001	3450.027	3450.509	3450.991	3451.473	3451.9549999999999	3452.4380000000001	3452.92	3453.402	3453.884	3454.366	3454.848	3455.33	3455.8119999999999	3456.2939999999999	3456.777	3457.259	3457.741	3458.223	3458.7049999999999	3459.1869999999999	3459.6689999999999	3460.1509999999998	3460.634	3461.1149999999998	3461.598	3462.08	3462.5619999999999	3463.0439999999999	3463.5259999999998	3464.0079999999998	3464.49	3464.9720000000002	3465.4549999999999	3465.9369999999999	3466.4189999999999	3466.9009999999998	3467.3829999999998	3467.8649999999998	3468.3470000000002	3468.8290000000002	3469.3119999999999	3469.7939999999999	3470.2759999999998	3470.7579999999998	3471.24	3471.7220000000002	3472.2040000000002	3472.6860000000001	3473.1680000000001	3473.6509999999998	3474.1329999999998	3474.6149999999998	3475.0970000000002	3475.5790000000002	3476.0610000000001	3476.5430000000001	3477.0250000000001	3477.5079999999998	3477.99	3478.4720000000002	3478.9540000000002	3479.4360000000001	3479.9180000000001	3480.4	3480.8820000000001	3481.3649999999998	3481.8470000000002	3482.3290000000002	3482.8110000000001	3483.2930000000001	3483.7750000000001	3484.2570000000001	3484.739	3485.221	3485.7040000000002	3486.1860000000001	3486.6680000000001	3487.15	3487.6320000000001	3488.114	3488.596	3489.078	3489.5610000000001	3490.0419999999999	3490.5250000000001	3491.0070000000001	3491.489	3491.971	3492.453	3492.9349999999999	3493.4169999999999	3493.8989999999999	3494.3820000000001	3494.864	3495.346	3495.828	3496.31	3496.7919999999999	3497.2739999999999	3497.7559999999999	3498.239	3498.721	3499.203	3499.6849999999999	3500.1669999999999	3500.6489999999999	3501.1309999999999	3501.6129999999998	3502.0949999999998	3502.578	3503.06	3503.5419999999999	3504.0239999999999	3504.5059999999999	3504.9879999999998	3505.47	3505.9520000000002	3506.4349999999999	3506.9169999999999	3507.3989999999999	3507.8809999999999	3508.3629999999998	3508.8449999999998	3509.3270000000002	3509.8090000000002	3510.2919999999999	3510.7739999999999	3511.2559999999999	3511.7379999999998	3512.22	3512.7020000000002	3513.1840000000002	3513.6660000000002	3514.1480000000001	3514.6309999999999	3515.1129999999998	3515.5949999999998	3516.0770000000002	3516.5590000000002	3517.0410000000002	3517.5230000000001	3518.0050000000001	3518.4879999999998	3518.9690000000001	3519.4520000000002	3519.9340000000002	3520.4160000000002	3520.8980000000001	3521.38	3521.8620000000001	3522.3440000000001	3522.826	3523.3090000000002	3523.7910000000002	3524.2730000000001	3524.7550000000001	3525.2370000000001	3525.7190000000001	3526.201	3526.683	3527.1660000000002	3527.6480000000001	3528.13	3528.6120000000001	3529.0940000000001	3529.576	3530.058	3530.54	3531.0219999999999	3531.5050000000001	3531.9870000000001	3532.4690000000001	3532.951	3533.433	3533.915	3534.3969999999999	3534.8789999999999	3535.3620000000001	3535.8440000000001	3536.326	3536.808	3537.29	3537.7719999999999	3538.2539999999999	3538.7359999999999	3539.2190000000001	3539.701	3540.183	3540.665	3541.1469999999999	3541.6289999999999	3542.1109999999999	3542.5929999999998	3543.0749999999998	3543.558	3544.04	3544.5219999999999	3545.0039999999999	3545.4859999999999	3545.9679999999998	3546.45	3546.9319999999998	3547.415	3547.8960000000002	3548.3789999999999	3548.8609999999999	3549.3429999999998	3549.8249999999998	3550.3069999999998	3550.7890000000002	3551.2710000000002	3551.7530000000002	3552.2359999999999	3552.7179999999998	3553.2	3553.6819999999998	3554.1640000000002	3554.6460000000002	3555.1280000000002	3555.61	3556.0929999999998	3556.5749999999998	3557.0569999999998	3557.5390000000002	3558.0210000000002	3558.5030000000002	3558.9850000000001	3559.4670000000001	3559.9490000000001	3560.4319999999998	3560.9140000000002	3561.3960000000002	3561.8780000000002	3562.36	3562.8420000000001	3563.3240000000001	3563.806	3564.2890000000002	3564.7710000000002	3565.2530000000002	3565.7350000000001	3566.2170000000001	3566.6990000000001	3567.181	3567.663	3568.1460000000002	3568.6280000000002	3569.11	3569.5920000000001	3570.0740000000001	3570.556	3571.038	3571.52	3572.002	3572.4850000000001	3572.9670000000001	3573.4490000000001	3573.931	3574.413	3574.895	3575.377	3575.8589999999999	3576.3420000000001	3576.8229999999999	3577.306	3577.788	3578.27	3578.752	3579.2339999999999	3579.7159999999999	3580.1979999999999	3580.68	3581.163	3581.645	3582.127	3582.6089999999999	3583.0909999999999	3583.5729999999999	3584.0549999999998	3584.5369999999998	3585.02	3585.502	3585.9839999999999	3586.4659999999999	3586.9479999999999	3587.43	3587.9119999999998	3588.3939999999998	3588.8760000000002	3589.3589999999999	3589.8409999999999	3590.3229999999999	3590.8049999999998	3591.2869999999998	3591.7689999999998	3592.2510000000002	3592.7330000000002	3593.2159999999999	3593.6979999999999	3594.18	3594.6619999999998	3595.1439999999998	3595.6260000000002	3596.1080000000002	3596.59	3597.0729999999999	3597.5549999999998	3598.0369999999998	3598.5189999999998	3599.0010000000002	3599.4830000000002	3599.9650000000001	3600.4470000000001	3600.9290000000001	3601.4119999999998	3601.8939999999998	3602.3760000000002	3602.8580000000002	3603.34	3603.8220000000001	3604.3040000000001	3604.7860000000001	3605.2689999999998	3605.75	3606.2330000000002	3606.7150000000001	3607.1970000000001	3607.6790000000001	3608.1610000000001	3608.643	3609.125	3609.607	3610.09	3610.5720000000001	3611.0540000000001	3611.5360000000001	3612.018	3612.5	3612.982	3613.4639999999999	3613.9470000000001	3614.4290000000001	3614.9110000000001	3615.393	3615.875	3616.357	3616.8389999999999	3617.3209999999999	3617.8029999999999	3618.2860000000001	3618.768	3619.25	3619.732	3620.2139999999999	3620.6959999999999	3621.1779999999999	3621.66	3622.143	3622.625	3623.107	3623.5889999999999	3624.0709999999999	3624.5529999999999	3625.0349999999999	3625.5169999999998	3626	3626.482	3626.9639999999999	3627.4459999999999	3627.9279999999999	3628.41	3628.8919999999998	3629.3739999999998	3629.8560000000002	3630.3389999999999	3630.8209999999999	3631.3029999999999	3631.7849999999999	3632.2669999999998	3632.7489999999998	3633.2310000000002	3633.7130000000002	3634.1959999999999	3634.6770000000001	3635.16	3635.6419999999998	3636.1239999999998	3636.6060000000002	3637.0880000000002	3637.57	3638.0520000000001	3638.5340000000001	3639.0169999999998	3639.4989999999998	3639.9810000000002	3640.4630000000002	3640.9450000000002	3641.4270000000001	3641.9090000000001	3642.3910000000001	3642.8739999999998	3643.3560000000002	3643.8380000000002	3644.32	3644.8020000000001	3645.2840000000001	3645.7660000000001	3646.248	3646.73	3647.2130000000002	3647.6950000000002	3648.1770000000001	3648.6590000000001	3649.1410000000001	3649.623	3650.105	3650.587	3651.07	3651.5520000000001	3652.0340000000001	3652.5160000000001	3652.998	3653.48	3653.962	3654.444	3654.9270000000001	3655.4090000000001	3655.8910000000001	3656.373	3656.855	3657.337	3657.819	3658.3009999999999	3658.7829999999999	3659.2660000000001	3659.748	3660.23	3660.712	3661.194	3661.6759999999999	3662.1579999999999	3662.64	3663.123	3663.6039999999998	3664.087	3664.569	3665.0509999999999	3665.5329999999999	3666.0149999999999	3666.4969999999998	3666.9789999999998	3667.4609999999998	3667.944	3668.4259999999999	3668.9079999999999	3669.39	3669.8719999999998	3670.3539999999998	3670.8359999999998	3671.3180000000002	3671.8009999999999	3672.2829999999999	3672.7649999999999	3673.2469999999998	3673.7289999999998	3674.2109999999998	3674.6930000000002	3675.1750000000002	3675.6570000000002	3676.14	3676.6219999999998	3677.1039999999998	3677.5859999999998	3678.0680000000002	3678.55	3679.0320000000002	3679.5140000000001	3679.9969999999998	3680.4789999999998	3680.9609999999998	3681.4430000000002	3681.9250000000002	3682.4070000000002	3682.8890000000001	3683.3710000000001	3683.8539999999998	3684.3359999999998	3684.8180000000002	3685.3	3685.7820000000002	3686.2640000000001	3686.7460000000001	3687.2280000000001	3687.71	3688.1930000000002	3688.6750000000002	3689.1570000000002	3689.6390000000001	3690.1210000000001	3690.6030000000001	3691.085	3691.567	3692.05	3692.5309999999999	3693.0140000000001	3693.4960000000001	3693.9780000000001	3694.46	3694.942	3695.424	3695.9059999999999	3696.3879999999999	3696.8710000000001	3697.3530000000001	3697.835	3698.317	3698.799	3699.2809999999999	3699.7629999999999	3700.2449999999999	3700.7280000000001	3701.21	3701.692	3702.174	3702.6559999999999	3703.1379999999999	3703.62	3704.1019999999999	3704.5839999999998	3705.067	3705.549	3706.0309999999999	3706.5129999999999	3706.9949999999999	3707.4769999999999	3707.9589999999998	3708.4409999999998	3708.924	3709.4059999999999	3709.8879999999999	3710.37	3710.8519999999999	3711.3339999999998	3711.8159999999998	3712.2979999999998	3712.7809999999999	3713.2629999999999	3713.7449999999999	3714.2269999999999	3714.7089999999998	3715.1909999999998	3715.6729999999998	3716.1550000000002	3716.6370000000002	3717.12	3717.6019999999999	3718.0839999999998	3718.5659999999998	3719.0479999999998	3719.53	3720.0120000000002	3720.4940000000001	3720.9769999999999	3721.4580000000001	3721.9409999999998	3722.4229999999998	3722.9050000000002	3723.3870000000002	3723.8690000000001	3724.3510000000001	3724.8330000000001	3725.3150000000001	3725.7979999999998	3726.28	3726.7620000000002	3727.2440000000001	3727.7260000000001	3728.2080000000001	3728.69	3729.172	3729.6550000000002	3730.1370000000002	3730.6190000000001	3731.1010000000001	3731.5830000000001	3732.0650000000001	3732.547	3733.029	3733.511	3733.9940000000001	3734.4760000000001	3734.9580000000001	3735.44	3735.922	3736.404	3736.886	3737.3679999999999	3737.8510000000001	3738.3330000000001	3738.8150000000001	3739.297	3739.779	3740.261	3740.7429999999999	3741.2249999999999	3741.7080000000001	3742.19	3742.672	3743.154	3743.636	3744.1179999999999	3744.6	3745.0819999999999	3745.5639999999999	3746.047	3746.529	3747.011	3747.4929999999999	3747.9749999999999	3748.4569999999999	3748.9389999999999	3749.4209999999998	3749.904	3750.3850000000002	3750.8679999999999	3751.35	3751.8319999999999	3752.3139999999999	3752.7959999999998	3753.2779999999998	3753.76	3754.2420000000002	3754.7249999999999	3755.2069999999999	3755.6889999999999	3756.1709999999998	3756.6529999999998	3757.1350000000002	3757.6170000000002	3758.0990000000002	3758.5819999999999	3759.0639999999999	3759.5459999999998	3760.0279999999998	3760.51	3760.9920000000002	3761.4740000000002	3761.9560000000001	3762.4380000000001	3762.9209999999998	3763.4029999999998	3763.8850000000002	3764.3670000000002	3764.8490000000002	3765.3310000000001	3765.8130000000001	3766.2950000000001	3766.7779999999998	3767.26	3767.7420000000002	3768.2240000000002	3768.7060000000001	3769.1880000000001	3769.67	3770.152	3770.6350000000002	3771.1170000000002	3771.5990000000002	3772.0810000000001	3772.5630000000001	3773.0450000000001	3773.527	3774.009	3774.491	3774.9740000000002	3775.4560000000001	3775.9380000000001	3776.42	3776.902	3777.384	3777.866	3778.348	3778.8310000000001	3779.3130000000001	3779.7950000000001	3780.277	3780.759	3781.241	3781.723	3782.2049999999999	3782.6880000000001	3783.1689999999999	3783.652	3784.134	3784.616	3785.098	3785.58	3786.0619999999999	3786.5439999999999	3787.0259999999998	3787.509	3787.991	3788.473	3788.9549999999999	3789.4369999999999	3789.9189999999999	3790.4009999999998	3790.8829999999998	3791.3649999999998	3791.848	3792.33	3792.8119999999999	3793.2939999999999	3793.7759999999998	3794.2579999999998	3794.74	3795.2220000000002	3795.7049999999999	3796.1869999999999	3796.6689999999999	3797.1509999999998	3797.6329999999998	3798.1149999999998	3798.5970000000002	3799.0790000000002	3799.5619999999999	3800.0439999999999	3800.5259999999998	3801.0079999999998	3801.49	3801.9720000000002	3802.4540000000002	3802.9360000000001	3803.4180000000001	3803.9009999999998	3804.3829999999998	3804.8649999999998	3805.3470000000002	3805.8290000000002	3806.3110000000001	3806.7930000000001	3807.2750000000001	3807.7579999999998	3808.24	3808.7220000000002	3809.2040000000002	3809.6860000000001	3810.1680000000001	3810.65	3811.1320000000001	3811.6149999999998	3812.096	3812.5790000000002	3813.0610000000001	3813.5430000000001	3814.0250000000001	3814.5070000000001	3814.989	3815.471	3815.953	3816.4360000000001	3816.9180000000001	3817.4	3817.8820000000001	3818.364	3818.846	3819.328	3819.81	3820.2919999999999	3820.7750000000001	3821.2570000000001	3821.739	3822.221	3822.703	3823.1849999999999	3823.6669999999999	3824.1489999999999	3824.6320000000001	3825.114	3825.596	3826.078	3826.56	3827.0419999999999	3827.5239999999999	3828.0059999999999	3828.489	3828.971	3829.453	3829.9349999999999	3830.4169999999999	3830.8989999999999	3831.3809999999999	3831.8629999999998	3832.3449999999998	3832.828	3833.31	3833.7919999999999	3834.2739999999999	3834.7559999999999	3835.2379999999998	3835.72	3836.2020000000002	3836.6849999999999	3837.1669999999999	3837.6489999999999	3838.1309999999999	3838.6129999999998	3839.0949999999998	3839.5770000000002	3840.0590000000002	3840.5419999999999	3841.0230000000001	3841.5059999999999	3841.9879999999998	3842.47	3842.9520000000002	3843.4340000000002	3843.9160000000002	3844.3980000000001	3844.88	3845.3629999999998	3845.8449999999998	3846.3270000000002	3846.8090000000002	3847.2910000000002	3847.7730000000001	3848.2550000000001	3848.7370000000001	3849.2190000000001	3849.7020000000002	3850.1840000000002	3850.6660000000002	3851.1480000000001	3851.63	3852.1120000000001	3852.5940000000001	3853.076	3853.5590000000002	3854.0410000000002	3854.5230000000001	3855.0050000000001	3855.4870000000001	3855.9690000000001	3856.451	3856.933	3857.4160000000002	3857.8980000000001	3858.38	3858.8620000000001	3859.3440000000001	3859.826	3860.308	3860.79	3861.2719999999999	3861.7550000000001	3862.2370000000001	3862.7190000000001	3863.201	3863.683	3864.165	3864.6469999999999	3865.1289999999999	3865.6120000000001	3866.0940000000001	3866.576	3867.058	3867.54	3868.0219999999999	3868.5039999999999	3868.9859999999999	3869.4690000000001	3869.95	3870.433	3870.915	3871.3969999999999	3871.8789999999999	3872.3609999999999	3872.8429999999998	3873.3249999999998	3873.8069999999998	3874.29	3874.7719999999999	3875.2539999999999	3875.7359999999999	3876.2179999999998	3876.7	3877.1819999999998	3877.6640000000002	3878.1460000000002	3878.6289999999999	3879.1109999999999	3879.5929999999998	3880.0749999999998	3880.5569999999998	3881.0390000000002	3881.5210000000002	3882.0030000000002	3882.4859999999999	3882.9679999999998	3883.45	3883.9319999999998	3884.4140000000002	3884.8960000000002	3885.3780000000002	3885.86	3886.3429999999998	3886.8249999999998	3887.3069999999998	3887.7890000000002	3888.2710000000002	3888.7530000000002	3889.2350000000001	3889.7170000000001	3890.1990000000001	3890.6819999999998	3891.1640000000002	3891.6460000000002	3892.1280000000002	3892.61	3893.0920000000001	3893.5740000000001	3894.056	3894.5390000000002	3895.0210000000002	3895.5030000000002	3895.9850000000001	3896.4670000000001	3896.9490000000001	3897.431	3897.913	3898.3960000000002	3898.877	3899.36	3899.8420000000001	3900.3240000000001	3900.806	3901.288	3901.77	3902.252	3902.7339999999999	3903.2170000000001	3903.6990000000001	3904.181	3904.663	3905.145	3905.627	3906.1089999999999	3906.5909999999999	3907.0729999999999	3907.556	3908.038	3908.52	3909.002	3909.4839999999999	3909.9659999999999	3910.4479999999999	3910.93	3911.413	3911.895	3912.377	3912.8589999999999	3913.3409999999999	3913.8229999999999	3914.3049999999998	3914.7869999999998	3915.27	3915.752	3916.2339999999999	3916.7159999999999	3917.1979999999999	3917.68	3918.1619999999998	3918.6439999999998	3919.1260000000002	3919.6089999999999	3920.0909999999999	3920.5729999999999	3921.0549999999998	3921.5369999999998	3922.0189999999998	3922.5010000000002	3922.9830000000002	3923.4659999999999	3923.9479999999999	3924.43	3924.9119999999998	3925.3939999999998	3925.8760000000002	3926.3580000000002	3926.84	3927.3229999999999	3927.8040000000001	3928.2869999999998	3928.7689999999998	3929.2510000000002	3929.7330000000002	3930.2150000000001	3930.6970000000001	3931.1790000000001	3931.6610000000001	3932.1439999999998	3932.6260000000002	3933.1080000000002	3933.59	3934.0720000000001	3934.5540000000001	3935.0360000000001	3935.518	3936	3936.4830000000002	3936.9650000000001	3937.4470000000001	3937.9290000000001	3938.4110000000001	3938.893	3939.375	3939.857	3940.34	3940.8220000000001	3941.3040000000001	3941.7860000000001	3942.268	3942.75	3943.232	3943.7139999999999	3944.1970000000001	3944.6790000000001	3945.1610000000001	3945.643	3946.125	3946.607	3947.0889999999999	3947.5709999999999	3948.0529999999999	3948.5360000000001	3949.018	3949.5	3949.982	3950.4639999999999	3950.9459999999999	3951.4279999999999	3951.91	3952.393	3952.875	3953.357	3953.8389999999999	3954.3209999999999	3954.8029999999999	3955.2849999999999	3955.7669999999998	3956.25	3956.7310000000002	3957.2139999999999	3957.6959999999999	3958.1779999999999	3958.66	3959.1419999999998	3959.6239999999998	3960.1060000000002	3960.5880000000002	3961.0709999999999	3961.5529999999999	3962.0349999999999	3962.5169999999998	3962.9989999999998	3963.4810000000002	3963.9630000000002	3964.4450000000002	3964.9270000000001	3965.41	3965.8919999999998	3966.3739999999998	3966.8560000000002	3967.3380000000002	3967.82	3968.3020000000001	3968.7840000000001	3969.2669999999998	3969.7489999999998	3970.2310000000002	3970.7130000000002	3971.1950000000002	3971.6770000000001	3972.1590000000001	3972.6410000000001	3973.1239999999998	3973.6060000000002	3974.0880000000002	3974.57	3975.0520000000001	3975.5340000000001	3976.0160000000001	3976.498	3976.98	3977.4630000000002	3977.9450000000002	3978.4270000000001	3978.9090000000001	3979.3910000000001	3979.873	3980.355	3980.837	3981.32	3981.8020000000001	3982.2840000000001	3982.7660000000001	3983.248	3983.73	3984.212	3984.694	3985.1770000000001	3985.6579999999999	3986.1410000000001	3986.623	3987.105	3987.587	3988.069	3988.5509999999999	3989.0329999999999	3989.5149999999999	3989.998	3990.48	3990.962	3991.444	3991.9259999999999	3992.4079999999999	3992.89	3993.3719999999998	3993.8539999999998	3994.337	3994.819	3995.3009999999999	3995.7829999999999	3996.2649999999999	3996.7469999999998	3997.2289999999998	3997.7109999999998	3998.194	3998.6759999999999	3999.1579999999999	3999.64	4000.1219999999998	0	1.173133	1.1653020000000001	1.158733	1.1538200000000001	1.150571	1.1487480000000001	1.1479699999999999	1.1478649999999999	1.1481809999999999	1.1488430000000001	1.149905	1.1514230000000001	1.153305	1.1552610000000001	1.1568320000000001	1.1575549999999999	1.157159	1.1556059999999999	1.153076	1.1498470000000001	1.146212	1.142393	1.1385419999999999	1.1348400000000001	1.1315729999999999	1.1291789999999999	1.1282570000000001	1.1293580000000001	1.132787	1.1384099999999999	1.145627	1.1535169999999999	1.161049	1.167411	1.1720269999999999	1.1746030000000001	1.1751579999999999	1.1741600000000001	1.172596	1.171578	1.1718139999999999	1.1731860000000001	1.175071	1.1767890000000001	1.177889	1.1781980000000001	1.177746	1.1767460000000001	1.1755139999999999	1.174417	1.1737390000000001	1.1736139999999999	1.1739980000000001	1.174704	1.1754789999999999	1.176061	1.1762410000000001	1.1758550000000001	1.174771	1.172911	1.1702870000000001	1.167073	1.1636200000000001	1.160458	1.1581859999999999	1.15726	1.157902	1.159969	1.1630050000000001	1.1663019999999999	1.169144	1.171044	1.1718740000000001	1.171948	1.1718770000000001	1.172385	1.173967	1.176715	1.18028	1.18405	1.1873610000000001	1.1896800000000001	1.1907700000000001	1.1906870000000001	1.1897720000000001	1.1885159999999999	1.1874629999999999	1.1870369999999999	1.187406	1.188483	1.1899919999999999	1.19164	1.193209	1.1946479999999999	1.196051	1.1975880000000001	1.199395	1.2014860000000001	1.203711	1.2057990000000001	1.2074579999999999	1.208474	1.2088140000000001	1.208609	1.2081	1.207525	1.20705	1.2067239999999999	1.2064809999999999	1.2061930000000001	1.205751	1.2051210000000001	1.2043509999999999	1.203533	1.202763	1.202145	1.2017979999999999	1.201886	1.2026190000000001	1.2041900000000001	1.206647	1.2098139999999999	1.213293	1.2165820000000001	1.2191590000000001	1.2206330000000001	1.2208220000000001	1.219787	1.217841	1.2154929999999999	1.213347	1.2119070000000001	1.211508	1.2122569999999999	1.214059	1.2166859999999999	1.2198340000000001	1.223185	1.2263980000000001	1.2291510000000001	1.2312080000000001	1.232469	1.233026	1.2331289999999999	1.2331510000000001	1.2334799999999999	1.2344299999999999	1.236202	1.2387980000000001	1.2419899999999999	1.24532	1.2482519999999999	1.250329	1.2512810000000001	1.2510840000000001	1.2499039999999999	1.2480659999999999	1.245987	1.244164	1.2431129999999999	1.243222	1.2446889999999999	1.2474240000000001	1.2510760000000001	1.2550779999999999	1.258813	1.26179	1.263711	1.2645420000000001	1.264454	1.2637590000000001	1.2627900000000001	1.2618279999999999	1.2610969999999999	1.26074	1.260829	1.2613719999999999	1.2623120000000001	1.263523	1.264831	1.2660629999999999	1.2670859999999999	1.2678560000000001	1.2684310000000001	1.2689459999999999	1.2695689999999999	1.2704230000000001	1.2715540000000001	1.2729029999999999	1.2743310000000001	1.275652	1.2767010000000001	1.277385	1.277687	1.2776670000000001	1.277433	1.2771239999999999	1.276877	1.2768120000000001	1.277015	1.2775259999999999	1.2783260000000001	1.2793490000000001	1.2805150000000001	1.281757	1.283042	1.2843709999999999	1.2857460000000001	1.287123	1.2883910000000001	1.2893669999999999	1.289852	1.289741	1.28908	1.28807	1.2869660000000001	1.2859959999999999	1.285272	1.2847850000000001	1.2844450000000001	1.2841579999999999	1.283892	1.2837160000000001	1.283763	1.2841549999999999	1.2849280000000001	1.2859849999999999	1.2871140000000001	1.288043	1.288564	1.288586	1.2881880000000001	1.2875650000000001	1.2869660000000001	1.286599	1.286557	1.286808	1.287207	1.2875529999999999	1.287622	1.2872319999999999	1.2862929999999999	1.2848440000000001	1.2830630000000001	1.281228	1.279666	1.278621	1.278178	1.278224	1.2784850000000001	1.2786200000000001	1.2783279999999999	1.2774760000000001	1.276135	1.2745610000000001	1.2730779999999999	1.2719860000000001	1.27146	1.2714859999999999	1.2718780000000001	1.2723329999999999	1.272573	1.2724150000000001	1.2718389999999999	1.270942	1.2698659999999999	1.268726	1.2675799999999999	1.2664530000000001	1.265366	1.264351	1.2634650000000001	1.2627569999999999	1.2622450000000001	1.2619039999999999	1.2616719999999999	1.261471	1.2612319999999999	1.2609159999999999	1.260505	1.259998	1.259395	1.258702	1.257938	1.257147	1.256394	1.2557419999999999	1.255226	1.2548349999999999	1.2545200000000001	1.254232	1.25396	1.2537609999999999	1.2537400000000001	1.2539990000000001	1.2545500000000001	1.255269	1.255876	1.256022	1.255403	1.253878	1.251555	1.2487740000000001	1.2460039999999999	1.2436430000000001	1.241933	1.240888	1.240351	1.240073	1.239819	1.2394510000000001	1.238915	1.238216	1.2373620000000001	1.2363409999999999	1.235128	1.233725	1.232199	1.2306870000000001	1.2293559999999999	1.228351	1.227727	1.227425	1.2272810000000001	1.227096	1.226709	1.2260500000000001	1.2251650000000001	1.2241930000000001	1.2233240000000001	1.2227269999999999	1.222515	1.2227170000000001	1.2232719999999999	1.224045	1.22485	1.225509	1.2258819999999999	1.2259180000000001	1.2256720000000001	1.2252989999999999	1.22499	1.2248939999999999	1.2250589999999999	1.225392	1.225684	1.2256720000000001	1.225158	1.2240789999999999	1.222545	1.220777	1.219023	1.2174689999999999	1.2161709999999999	1.215087	1.2141230000000001	1.213211	1.2123349999999999	1.211535	1.2108570000000001	1.210313	1.2098549999999999	1.209389	1.208817	1.208105	1.2073	1.2065269999999999	1.2059230000000001	1.2055739999999999	1.205495	1.205641	1.2059519999999999	1.2063950000000001	1.206982	1.2077389999999999	1.2086460000000001	1.209595	1.2103660000000001	1.2106790000000001	1.2103109999999999	1.2091750000000001	1.207392	1.2052529999999999	1.2031510000000001	1.2014469999999999	1.200337	1.199832	1.1997629999999999	1.1998770000000001	1.1999059999999999	1.199667	1.199079	1.1981459999999999	1.196928	1.195503	1.193967	1.1924220000000001	1.190982	1.1897610000000001	1.1888339999999999	1.188221	1.187872	1.1876979999999999	1.187603	1.1875290000000001	1.187478	1.1874960000000001	1.1876340000000001	1.187897	1.1882250000000001	1.1884870000000001	1.188545	1.1882919999999999	1.187713	1.18689	1.185975	1.1851240000000001	1.1844330000000001	1.1839189999999999	1.1835290000000001	1.1831750000000001	1.182779	1.182302	1.1817409999999999	1.181109	1.1804110000000001	1.1796340000000001	1.1787570000000001	1.1777709999999999	1.1767030000000001	1.175621	1.1746129999999999	1.1737649999999999	1.1731290000000001	1.1727019999999999	1.172436	1.1722520000000001	1.1720710000000001	1.171824	1.1714709999999999	1.1709970000000001	1.1704140000000001	1.1697660000000001	1.1691229999999999	1.1685909999999999	1.1682729999999999	1.1682509999999999	1.1685430000000001	1.169079	1.1697070000000001	1.1702140000000001	1.1704110000000001	1.170177	1.1695	1.1684699999999999	1.1672439999999999	1.165991	1.1648419999999999	1.1638770000000001	1.1631149999999999	1.1625289999999999	1.1620600000000001	1.1616310000000001	1.161162	1.160571	1.1597999999999999	1.1588369999999999	1.157735	1.1566069999999999	1.155594	1.154827	1.1543639999999999	1.154174	1.1541319999999999	1.1540790000000001	1.1538619999999999	1.1533929999999999	1.1526730000000001	1.1517740000000001	1.1508020000000001	1.1498440000000001	1.1489499999999999	1.148134	1.1473990000000001	1.146766	1.1462840000000001	1.146007	1.1459619999999999	1.146107	1.146331	1.1464639999999999	1.1463509999999999	1.145907	1.1451480000000001	1.1441840000000001	1.1431659999999999	1.1422429999999999	1.141499	1.140951	1.14056	1.1402749999999999	1.140064	1.13992	1.139853	1.139856	1.1398870000000001	1.139875	1.13974	1.1394390000000001	1.1389860000000001	1.138452	1.137937	1.137518	1.1372260000000001	1.137032	1.1368739999999999	1.1366879999999999	1.1364460000000001	1.1361600000000001	1.1358680000000001	1.1355900000000001	1.1353070000000001	1.1349499999999999	1.1344380000000001	1.133704	1.132741	1.1316010000000001	1.1303810000000001	1.129184	1.1280730000000001	1.127059	1.1261080000000001	1.1251679999999999	1.124204	1.1232150000000001	1.1222369999999999	1.1213230000000001	1.12052	1.1198539999999999	1.1193280000000001	1.1189389999999999	1.1186879999999999	1.1185799999999999	1.1186119999999999	1.118749	1.1189070000000001	1.118973	1.118832	1.118404	1.117675	1.1167020000000001	1.115604	1.1145339999999999	1.113677	1.1132010000000001	1.11317	1.113459	1.1137870000000001	1.1139049999999999	1.1137049999999999	1.113221	1.112544	1.1117710000000001	1.110981	1.110233	1.109577	1.109043	1.108633	1.108309	1.1080030000000001	1.107631	1.107121	1.1064430000000001	1.105623	1.104743	1.1038969999999999	1.1031679999999999	1.1025830000000001	1.1021110000000001	1.101677	1.1011930000000001	1.1006069999999999	1.0999209999999999	1.099194	1.098509	1.0979460000000001	1.0975440000000001	1.0972930000000001	1.097146	1.097046	1.096956	1.0968659999999999	1.096792	1.0967519999999999	1.096738	1.096703	1.096565	1.0962259999999999	1.0956140000000001	1.094711	1.093566	1.0922799999999999	1.090984	1.089804	1.0888260000000001	1.0880879999999999	1.0875729999999999	1.0872280000000001	1.086972	1.0867249999999999	1.086427	1.086039	1.08555	1.0849709999999999	1.0843240000000001	1.0836319999999999	1.0829089999999999	1.0821609999999999	1.081386	1.0805800000000001	1.079747	1.0789010000000001	1.0780639999999999	1.0772660000000001	1.076535	1.075895	1.075361	1.07494	1.074632	1.074427	1.0743	1.074209	1.074095	1.0738920000000001	1.0735319999999999	1.0729709999999999	1.0722069999999999	1.07128	1.070273	1.0692820000000001	1.068398	1.0676730000000001	1.067107	1.066648	1.0662160000000001	1.065723	1.0651029999999999	1.0643339999999999	1.063437	1.0624739999999999	1.061512	1.0606199999999999	1.0598449999999999	1.0592060000000001	1.0587009999999999	1.0583149999999999	1.0580270000000001	1.057812	1.057644	1.05749	1.0573060000000001	1.057042	1.0566530000000001	1.0561050000000001	1.055388	1.0545249999999999	1.0535639999999999	1.0525659999999999	1.0515969999999999	1.0507139999999999	1.049955	1.0493399999999999	1.0488729999999999	1.04854	1.0483130000000001	1.0481499999999999	1.048	1.047806	1.04752	1.0471140000000001	1.0465880000000001	1.045976	1.0453319999999999	1.044724	1.044211	1.0438210000000001	1.04355	1.043363	1.043207	1.0430280000000001	1.0427850000000001	1.042457	1.042038	1.041533	1.0409440000000001	1.0402720000000001	1.03952	1.0387010000000001	1.037849	1.037018	1.036276	1.0356890000000001	1.035299	1.0351140000000001	1.035101	1.0351969999999999	1.035318	1.035385	1.0353410000000001	1.035156	1.0348310000000001	1.0343880000000001	1.033865	1.033304	1.032742	1.0322169999999999	1.0317590000000001	1.0313870000000001	1.0311129999999999	1.030931	1.0308200000000001	1.0307440000000001	1.030661	1.0305299999999999	1.0303169999999999	1.030008	1.029609	1.029147	1.028656	1.0281750000000001	1.0277339999999999	1.027347	1.0270090000000001	1.026705	1.0264150000000001	1.026124	1.025833	1.0255559999999999	1.025317	1.0251300000000001	1.024993	1.024877	1.0247269999999999	1.024475	1.0240659999999999	1.0234700000000001	1.022702	1.021819	1.020899	1.02003	1.019282	1.0186919999999999	1.018265	1.0179769999999999	1.0177890000000001	1.0176480000000001	1.0174920000000001	1.0172620000000001	1.016894	1.0163329999999999	1.0155510000000001	1.0145550000000001	1.0133939999999999	1.012151	1.010928	1.0098100000000001	1.0088410000000001	1.008019	1.0073000000000001	1.0066219999999999	1.005932	1.0052080000000001	1.004467	1.0037450000000001	1.0030730000000001	1.0024569999999999	1.0018659999999999	1.001247	1.000543	0.99972729999999999	0.99881770000000003	0.99787990000000004	0.99700409999999995	0.99626720000000002	0.99570990000000004	0.99531320000000001	0.99500549999999999	0.99467919999999999	0.99423249999999996	0.99359770000000003	0.99275930000000001	0.99175800000000003	0.99067680000000002	0.98962059999999996	0.98868230000000001	0.98792930000000001	0.98738769999999998	0.98703960000000002	0.98682630000000005	0.98665939999999996	0.98644549999999998	0.9860949	0.98554609999999998	0.98478220000000005	0.9838346	0.98277870000000001	0.98171070000000005	0.98073290000000002	0.9799213	0.9793077	0.97887619999999997	0.97856949999999998	0.97831009999999996	0.97801850000000001	0.97764209999999996	0.9771647	0.97660720000000001	0.97601539999999998	0.97544589999999998	0.97494829999999999	0.97455020000000003	0.97425269999999997	0.9740316	0.97384550000000003	0.97364329999999999	0.9733754	0.97300770000000003	0.97252669999999997	0.97194610000000004	0.97130329999999998	0.97065400000000002	0.97005589999999997	0.96955009999999997	0.96915419999999997	0.96885270000000001	0.96860670000000004	0.96836480000000003	0.96808709999999998	0.9677576	0.96738990000000002	0.9670183	0.9666804	0.96639969999999997	0.96617189999999997	0.96596590000000004	0.96573569999999997	0.96544370000000002	0.96507379999999998	0.96464150000000004	0.96418400000000004	0.96374859999999996	0.96337209999999995	0.96306689999999995	0.96282069999999997	0.96260610000000002	0.96239600000000003	0.96217560000000002	0.96194990000000002	0.96173920000000002	0.96157130000000002	0.96146900000000002	0.96144160000000001	0.96148650000000002	0.961592	0.96174440000000005	0.9619316	0.96214630000000001	0.96238230000000002	0.96263189999999998	0.9628852	0.96312920000000002	0.96335020000000005	0.96353719999999998	0.96368129999999996	0.96377679999999999	0.96382040000000002	0.9638101	0.96374610000000005	0.96363089999999996	0.96347020000000005	0.96327110000000005	0.96304000000000001	0.96278079999999999	0.96249470000000004	0.96218309999999996	0.96185180000000003	0.96151509999999996	0.96119520000000003	0.96091839999999995	0.96070420000000001	0.96055659999999998	0.96045800000000003	0.96037399999999995	0.96026239999999996	0.96008709999999997	0.95983479999999999	0.95951589999999998	0.95916239999999997	0.95881059999999996	0.95849150000000005	0.95821690000000004	0.95797940000000004	0.95775770000000005	0.95752820000000005	0.95727309999999999	0.95698150000000004	0.9566462	0.95625789999999999	0.95580050000000005	0.95525579999999999	0.95461209999999996	0.95387569999999999	0.95307589999999998	0.95226140000000004	0.95149079999999997	0.9508086	0.95023259999999998	0.94974420000000004	0.94929759999999996	0.94883130000000004	0.94828730000000006	0.947631	0.94685439999999998	0.94597589999999998	0.94503000000000004	0.9440598	0.94310709999999998	0.94220660000000001	0.94138719999999998	0.94066720000000004	0.94005159999999999	0.93952919999999995	0.9390733	0.93864789999999998	0.9382161	0.93775679999999995	0.93727179999999999	0.93678939999999999	0.93635500000000005	0.93601659999999998	0.93580969999999997	0.93574230000000003	0.93579369999999995	0.93591869999999999	0.93606469999999997	0.93618080000000004	0.93623009999999995	0.93619779999999997	0.93608919999999995	0.93592830000000005	0.93575090000000005	0.93560279999999996	0.93553180000000002	0.9355774	0.93576720000000002	0.93610629999999995	0.93657579999999996	0.93713440000000003	0.93773130000000005	0.93831929999999997	0.93886539999999996	0.9393608	0.93982019999999999	0.94027530000000004	0.94076040000000005	0.94130469999999999	0.94192469999999995	0.94262290000000004	0.94339170000000006	0.94421829999999995	0.94508970000000003	0.94599250000000001	0.94691199999999998	0.94783280000000003	0.94873640000000004	0.94960549999999999	0.95042910000000003	0.95120689999999997	0.95195099999999999	0.95268359999999996	0.95343149999999999	0.95421599999999995	0.95504639999999996	0.95591700000000002	0.95680920000000003	0.95769950000000004	0.95856450000000004	0.95939099999999999	0.96017520000000001	0.96091970000000004	0.96162709999999996	0.96229399999999998	0.96290900000000001	0.96345809999999998	0.96393169999999995	0.96433539999999995	0.96469320000000003	0.96504699999999999	0.9654452	0.96592440000000002	0.96649980000000002	0.96715399999999996	0.96784340000000002	0.96850709999999995	0.96909080000000003	0.96956629999999999	0.96994009999999997	0.97025419999999996	0.97057139999999997	0.97096009999999999	0.97146840000000001	0.97211349999999996	0.97287590000000002	0.97370939999999995	0.97455360000000002	0.97534940000000003	0.97605770000000003	0.97666330000000001	0.97717710000000002	0.97762800000000005	0.97805629999999999	0.97850139999999997	0.97899170000000002	0.97954180000000002	0.98014829999999997	0.98079369999999999	0.9814484	0.98207900000000004	0.98265769999999997	0.98316619999999999	0.98360150000000002	0.98397570000000001	0.98431369999999996	0.98464450000000003	0.98499380000000003	0.98537870000000005	0.98580270000000003	0.98625669999999999	0.98672409999999999	0.98718799999999995	0.98763719999999999	0.98807069999999997	0.98849670000000001	0.98892899999999995	0.98938009999999998	0.98985330000000005	0.99034040000000001	0.99082079999999995	0.99126979999999998	0.99166449999999995	0.99199369999999998	0.99226270000000005	0.99249399999999999	0.99272130000000003	0.99297800000000003	0.99329230000000002	0.99367799999999995	0.99413289999999999	0.99464229999999998	0.99518379999999995	0.9957336	0.9962683	0.99676909999999996	0.99721959999999998	0.99760689999999996	0.99792429999999999	0.99817350000000005	0.99836959999999997	0.99854030000000005	0.99872369999999999	0.9989614	0.99928380000000006	0.9997047	1.000213	1.0007740000000001	1.0013380000000001	1.0018499999999999	1.002267	1.0025660000000001	1.0027459999999999	1.002829	1.0028520000000001	1.0028570000000001	1.002883	1.002958	1.0030950000000001	1.0032920000000001	1.003536	1.003803	1.00407	1.0043150000000001	1.004526	1.004704	1.004861	1.0050129999999999	1.0051810000000001	1.005377	1.0056020000000001	1.005841	1.006073	1.0062679999999999	1.0064040000000001	1.006464	1.006448	1.0063679999999999	1.0062469999999999	1.0061119999999999	1.0059899999999999	1.005905	1.0058739999999999	1.0059070000000001	1.006005	1.006165	1.0063740000000001	1.006615	1.0068699999999999	1.0071209999999999	1.0073570000000001	1.0075780000000001	1.0077929999999999	1.0080169999999999	1.0082690000000001	1.008562	1.0088980000000001	1.0092669999999999	1.009649	1.0100199999999999	1.010362	1.0106679999999999	1.0109429999999999	1.0112030000000001	1.0114650000000001	1.0117419999999999	1.0120309999999999	1.0123169999999999	1.012575	1.01278	1.0129159999999999	1.0129870000000001	1.0130159999999999	1.013037	1.013091	1.0132110000000001	1.0134160000000001	1.0137050000000001	1.014068	1.014486	1.01494	1.0154190000000001	1.015914	1.016424	1.0169429999999999	1.017469	1.017995	1.018519	1.019045	1.019585	1.020154	1.0207679999999999	1.021434	1.0221499999999999	1.022899	1.023657	1.024403	1.025123	1.025817	1.0264990000000001	1.027188	1.027903	1.028651	1.0294270000000001	1.0302119999999999	1.0309790000000001	1.031704	1.032368	1.032972	1.033528	1.034065	1.0346169999999999	1.0352159999999999	1.0358879999999999	1.0366409999999999	1.0374699999999999	1.0383560000000001	1.0392749999999999	1.040203	1.0411269999999999	1.042041	1.0429520000000001	1.0438700000000001	1.0448	1.045739	1.0466759999999999	1.0475890000000001	1.048459	1.0492699999999999	1.050017	1.0507089999999999	1.051363	1.0519989999999999	1.0526409999999999	1.0533079999999999	1.0540130000000001	1.054767	1.055574	1.05643	1.0573250000000001	1.0582389999999999	1.059142	1.060006	1.0608059999999999	1.0615270000000001	1.0621700000000001	1.0627519999999999	1.063299	1.0638430000000001	1.064408	1.0650139999999999	1.0656639999999999	1.066351	1.067059	1.0677700000000001	1.0684670000000001	1.0691390000000001	1.069782	1.0704	1.071	1.07159	1.072176	1.0727580000000001	1.073329	1.0738799999999999	1.0744069999999999	1.0749089999999999	1.0753980000000001	1.0758909999999999	1.0764050000000001	1.076953	1.077537	1.0781449999999999	1.0787580000000001	1.079358	1.079928	1.080465	1.080973	1.0814630000000001	1.0819460000000001	1.08243	1.0829120000000001	1.0833889999999999	1.0838540000000001	1.084301	1.0847279999999999	1.085137	1.085531	1.0859179999999999	1.086306	1.086705	1.0871249999999999	1.087577	1.088066	1.0885899999999999	1.0891390000000001	1.0896969999999999	1.0902499999999999	1.090789	1.091316	1.0918429999999999	1.0923849999999999	1.0929580000000001	1.093567	1.094209	1.094867	1.095526	1.096168	1.096786	1.097383	1.0979669999999999	1.0985529999999999	1.099159	1.099807	1.100522	1.1013269999999999	1.1022369999999999	1.1032550000000001	1.1043609999999999	1.105513	1.10666	1.1077490000000001	1.1087450000000001	1.109642	1.110466	1.111264	1.112079	1.1129469999999999	1.113872	1.1148420000000001	1.115828	1.116811	1.117791	1.1187879999999999	1.1198399999999999	1.120981	1.122233	1.123591	1.1250290000000001	1.126501	1.1279619999999999	1.1293759999999999	1.130722	1.132002	1.133235	1.1344559999999999	1.135705	1.1370290000000001	1.138466	1.140039	1.141756	1.1435979999999999	1.145529	1.1475	1.1494629999999999	1.151384	1.153246	1.1550480000000001	1.1568039999999999	1.158531	1.160245	1.1619569999999999	1.1636759999999999	1.1654139999999999	1.1671860000000001	1.169011	1.1709039999999999	1.1728780000000001	1.174938	1.1770830000000001	1.1793070000000001	1.181602	1.1839599999999999	1.1863649999999999	1.188796	1.191228	1.1936359999999999	1.196005	1.198334	1.2006429999999999	1.20296	1.2053119999999999	1.207714	1.2101660000000001	1.2126509999999999	1.215155	1.2176750000000001	1.2202249999999999	1.2228349999999999	1.2255339999999999	1.2283360000000001	1.2312270000000001	1.234172	1.2371270000000001	1.2400599999999999	1.242963	1.245851	1.248753	1.2516879999999999	1.254653	1.2576149999999999	1.260535	1.2633760000000001	1.266135	1.2688379999999999	1.271542	1.274303	1.277156	1.2801089999999999	1.2831349999999999	1.286192	1.2892319999999999	1.2922180000000001	1.2951280000000001	1.297949	1.3006740000000001	1.30331	1.305876	1.3084070000000001	1.3109550000000001	1.3135730000000001	1.316292	1.3191079999999999	1.3219719999999999	1.3248120000000001	1.3275459999999999	1.33012	1.332517	1.3347610000000001	1.336894	1.3389500000000001	1.3409439999999999	1.34287	1.3447180000000001	1.346492	1.34822	1.3499460000000001	1.351715	1.353542	1.35541	1.357267	1.3590580000000001	1.3607389999999999	1.3622939999999999	1.3637250000000001	1.3650420000000001	1.3662350000000001	1.3672759999999999	1.368131	1.368781	1.369248	1.369591	1.3698859999999999	1.37019	1.3705160000000001	1.3708260000000001	1.3710599999999999	1.3711709999999999	1.3711660000000001	1.371108	1.3710979999999999	1.371221	1.3715040000000001	1.3718919999999999	1.372271	1.3725130000000001	1.372528	1.3723030000000001	1.371902	1.371427	1.370965	1.3705609999999999	1.370198	1.369831	1.3694090000000001	1.368913	1.368357	1.367774	1.3671899999999999	1.3666	1.365974	1.365273	1.364471	1.363575	1.362611	1.361612	1.360589	1.3595189999999999	1.3583639999999999	1.3570880000000001	1.355688	1.3542110000000001	1.3527389999999999	1.351353	1.3501110000000001	1.3490219999999999	1.3480529999999999	1.347146	1.3462559999999999	1.3453679999999999	1.3445020000000001	1.3436950000000001	1.3429789999999999	1.342371	1.3418589999999999	1.3414219999999999	1.341032	1.340668	1.3403119999999999	1.339942	1.339534	1.3390610000000001	1.3385180000000001	1.337931	1.3373710000000001	1.3369409999999999	1.336738	1.336829	1.337224	1.337877	1.3386990000000001	1.3395980000000001	1.3405119999999999	1.3414109999999999	1.342295	1.34317	1.3440289999999999	1.3448469999999999	1.345599	1.346285	1.346943	1.347642	1.3484659999999999	1.3494649999999999	1.3506389999999999	1.3519289999999999	1.353254	1.3545450000000001	1.355785	1.3570120000000001	1.3583050000000001	1.359734	1.3613200000000001	1.363019	1.3647320000000001	1.366358	1.367826	1.36913	1.3703190000000001	1.3714759999999999	1.372671	1.373937	1.375267	1.3766350000000001	1.3780250000000001	1.3794409999999999	1.3809149999999999	1.3824780000000001	1.3841429999999999	1.3858950000000001	1.3876919999999999	1.3894949999999999	1.3912869999999999	1.3930830000000001	1.3949199999999999	1.3968290000000001	1.3988080000000001	1.4008160000000001	1.4027909999999999	1.4046700000000001	1.4064270000000001	1.40808	1.4096869999999999	1.4113150000000001	1.413011	1.414793	1.4166540000000001	1.4185859999999999	1.420588	1.422679	1.4248769999999999	1.427181	1.429549	1.4319139999999999	1.4341969999999999	1.4363539999999999	1.4383870000000001	1.4403509999999999	1.44231	1.4443109999999999	1.44635	1.4483820000000001	1.450348	1.452223	1.4540379999999999	1.455883	1.457859	1.4600219999999999	1.4623539999999999	1.4647600000000001	1.4671190000000001	1.469336	1.4714	1.4733890000000001	1.4754339999999999	1.477646	1.4800530000000001	1.4825839999999999	1.4850950000000001	1.48743	1.4894849999999999	1.4912529999999999	1.49281	1.494273	1.4957370000000001	1.4972559999999999	1.498837	1.5004710000000001	1.5021629999999999	1.503946	1.5058499999999999	1.5078780000000001	1.509965	1.511992	1.5138130000000001	1.5153179999999999	1.516486	1.5173859999999999	1.518151	1.518907	1.5197369999999999	1.5206409999999999	1.5215730000000001	1.52247	1.523309	1.524111	1.5249280000000001	1.525793	1.5266930000000001	1.5275609999999999	1.528321	1.528926	1.529412	1.529884	1.530489	1.5313490000000001	1.5325059999999999	1.5339119999999999	1.535452	1.537004	1.5384770000000001	1.539844	1.541123	1.5423420000000001	1.543506	1.5445899999999999	1.5455650000000001	1.546427	1.547221	1.548027	1.5489139999999999	1.549893	1.5508949999999999	1.551798	1.55247	1.552845	1.552959	1.552945	1.552969	1.553153	1.553539	1.554081	1.5546979999999999	1.555328	1.555976	1.556705	1.5575920000000001	1.5586629999999999	1.559855	1.5610250000000001	1.5620130000000001	1.5627200000000001	1.5631539999999999	1.5634250000000001	1.563687	1.564065	1.5645830000000001	1.5651759999999999	1.565728	1.56616	1.566476	1.566775	1.567188	1.567812	1.5686530000000001	1.5696190000000001	1.5705690000000001	1.571394	1.572079	1.5727089999999999	1.5734159999999999	1.5742970000000001	1.5753550000000001	1.576476	1.5774779999999999	1.578184	1.5785070000000001	1.5784769999999999	1.5782160000000001	1.577871	1.5775539999999999	1.577312	1.577143	1.577034	1.577002	1.5770980000000001	1.577388	1.577901	1.5786089999999999	1.5794250000000001	1.580244	1.5809979999999999	1.5816809999999999	1.5823480000000001	1.5830630000000001	1.583853	1.584667	1.585399	1.585925	1.5861799999999999	1.5861829999999999	1.586036	1.5858589999999999	1.585734	1.585663	1.5855809999999999	1.5854079999999999	1.5851139999999999	1.584749	1.5844339999999999	1.5843	1.584406	1.584708	1.5850649999999999	1.5853120000000001	1.585326	1.585091	1.584694	1.584279	1.5839639999999999	1.5837859999999999	1.583701	1.5836159999999999	1.5834550000000001	1.583197	1.582886	1.5825880000000001	1.5823510000000001	1.5821639999999999	1.5819669999999999	1.5816870000000001	1.581294	1.5808169999999999	1.5803339999999999	1.579915	1.579582	1.5792820000000001	1.5789219999999999	1.5784180000000001	1.5777570000000001	1.5770139999999999	1.5763259999999999	1.575814	1.5755110000000001	1.5753330000000001	1.575108	1.5746519999999999	1.573847	1.572702	1.5713379999999999	1.5699419999999999	1.5686739999999999	1.567628	1.566818	1.5662149999999999	1.565787	1.5655300000000001	1.565453	1.565542	1.5657160000000001	1.5658380000000001	1.565728	1.5652539999999999	1.5643929999999999	1.5632490000000001	1.56202	1.5609	1.5600210000000001	1.5593889999999999	1.5589120000000001	1.5584499999999999	1.5578970000000001	1.5572280000000001	1.556486	1.5557350000000001	1.555007	1.5542689999999999	1.5534490000000001	1.552486	1.5513950000000001	1.550279	1.549309	1.54864	1.548335	1.548322	1.548419	1.5484169999999999	1.5481579999999999	1.5476129999999999	1.5468660000000001	1.5460659999999999	1.545326	1.5446740000000001	1.544049	1.543353	1.5425120000000001	1.54152	1.5404359999999999	1.5393429999999999	1.538303	1.5373270000000001	1.5363819999999999	1.5354300000000001	1.534465	1.5335190000000001	1.5326379999999999	1.531839	1.531074	1.5302340000000001	1.5291980000000001	1.5278879999999999	1.526327	1.5246329999999999	1.522985	1.521531	1.520329	1.519331	1.5184150000000001	1.51746	1.5163979999999999	1.5152490000000001	1.5140940000000001	1.5130209999999999	1.5120610000000001	1.5111730000000001	1.510262	1.5092410000000001	1.5080819999999999	1.506837	1.5056099999999999	1.5045029999999999	1.50356	1.5027470000000001	1.5019750000000001	1.5011540000000001	1.5002549999999999	1.4993190000000001	1.4984329999999999	1.497665	1.497017	1.496397	1.4956609999999999	1.4946619999999999	1.493336	1.491725	1.4899659999999999	1.4882249999999999	1.486623	1.4852080000000001	1.483951	1.4827870000000001	1.481662	1.4805649999999999	1.4795160000000001	1.4785349999999999	1.4776119999999999	1.4766950000000001	1.475711	1.474612	1.473409	1.4721759999999999	1.471015	1.4700120000000001	1.4691780000000001	1.468442	1.4676720000000001	1.466744	1.4655899999999999	1.464229	1.4627479999999999	1.461255	1.459838	1.458526	1.4573020000000001	1.4561299999999999	1.4549920000000001	1.4538990000000001	1.4528779999999999	1.4519470000000001	1.4510890000000001	1.45025	1.4493689999999999	1.448413	1.4474050000000001	1.4464170000000001	1.44554	1.4448259999999999	1.4442550000000001	1.4437310000000001	1.443119	1.442315	1.4412830000000001	1.440078	1.438814	1.437624	1.4365920000000001	1.435735	1.4350080000000001	1.434345	1.433697	1.433052	1.432426	1.431835	1.431262	1.430658	1.429956	1.4291149999999999	1.428142	1.427108	1.4261079999999999	1.425217	1.424461	1.423802	1.4231750000000001	1.422523	1.4218299999999999	1.421127	1.4204650000000001	1.41988	1.419362	1.4188590000000001	1.418301	1.417638	1.416874	1.4160630000000001	1.415287	1.414614	1.4140680000000001	1.4136169999999999	1.4132009999999999	1.4127609999999999	1.4122680000000001	1.4117249999999999	1.411152	1.4105529999999999	1.4099079999999999	1.4091750000000001	1.4083129999999999	1.407319	1.4062349999999999	1.4051419999999999	1.4041189999999999	1.4032119999999999	1.4024209999999999	1.401705	1.401019	1.4003509999999999	1.3997409999999999	1.3992659999999999	1.3989910000000001	1.3989100000000001	1.3989149999999999	1.3988210000000001	1.3984639999999999	1.397767	1.3967849999999999	1.3956580000000001	1.3945479999999999	1.3935630000000001	1.392725	1.3919859999999999	1.3912629999999999	1.3904909999999999	1.389656	1.3887989999999999	1.3879840000000001	1.387254	1.3865970000000001	1.38595	1.385227	1.384368	1.3833770000000001	1.3823160000000001	1.3812759999999999	1.380328	1.3794949999999999	1.3787430000000001	1.3780110000000001	1.3772489999999999	1.376447	1.375632	1.374849	1.3741270000000001	1.3734580000000001	1.372808	1.3721429999999999	1.371461	1.3708	1.3702190000000001	1.369761	1.3694109999999999	1.3690929999999999	1.368687	1.3680859999999999	1.367248	1.366236	1.365194	1.3643050000000001	1.363707	1.36341	1.363283	1.36311	1.362724	1.3620589999999999	1.3611679999999999	1.360158	1.3591390000000001	1.3581829999999999	1.357307	1.356501	1.3557440000000001	1.3550260000000001	1.354352	1.3537189999999999	1.3531059999999999	1.3524590000000001	1.351715	1.350835	1.349826	1.3487499999999999	1.347709	1.3468039999999999	1.3460749999999999	1.3454740000000001	1.3448720000000001	1.344141	1.3432249999999999	1.3421700000000001	1.341086	1.3400840000000001	1.3392170000000001	1.3384499999999999	1.337664	1.3366979999999999	1.3354159999999999	1.333739	1.3316669999999999	1.329253	1.3265769999999999	1.3237239999999999	1.3207899999999999	1.317914	1.315272	1.3130710000000001	1.3115319999999999	1.3108329999999999	1.311083	1.3122849999999999	1.3143020000000001	1.31684	1.319477	1.3218220000000001	1.3236129999999999	1.324792	1.3254440000000001	1.3257110000000001	1.325715	1.3255319999999999	1.3252200000000001	1.32484	1.3244640000000001	1.3241879999999999	1.324098	1.3242430000000001	1.324605	1.3250900000000001	1.3255570000000001	1.325866	1.32595	1.3258209999999999	1.3255410000000001	1.3251729999999999	1.3247660000000001	1.3243499999999999	1.3239510000000001	1.3236000000000001	1.323321	1.323121	1.322978	1.3228519999999999	1.322702	1.322508	1.322279	1.322052	1.3218749999999999	1.321779	1.3217479999999999	1.3217099999999999	1.321569	1.3212569999999999	1.3207709999999999	1.320174	1.3195680000000001	1.3190500000000001	1.3186739999999999	1.318446	1.3183320000000001	1.318282	1.318257	1.3182400000000001	1.3182309999999999	1.3182259999999999	1.3181989999999999	1.3181020000000001	1.317879	1.317496	1.3169630000000001	1.316335	1.3156909999999999	1.3151060000000001	1.3146329999999999	1.314295	1.3141050000000001	1.314092	1.3143130000000001	1.314824	1.3156099999999999	1.316527	1.3173379999999999	1.3178259999999999	1.317904	1.31762	1.317113	1.316554	1.3161	1.315847	1.315782	1.3157840000000001	1.315688	1.3153870000000001	1.3148869999999999	1.3143089999999999	1.3138099999999999	1.313537	1.3135600000000001	1.3138540000000001	1.3143130000000001	1.3147949999999999	1.3151889999999999	1.315456	1.315631	1.3157570000000001	1.315836	1.315809	1.315588	1.3151200000000001	1.3144309999999999	1.3136399999999999	1.3129489999999999	1.3125770000000001	1.312711	1.313402	1.3144819999999999	1.3155619999999999	1.316241	1.3163419999999999	1.315944	1.3152569999999999	1.31446	1.31366	1.3128899999999999	1.3121529999999999	1.3114509999999999	1.31081	1.310268	1.3098559999999999	1.309569	1.3093630000000001	1.3091729999999999	1.3089489999999999	1.308686	1.3084309999999999	1.308263	1.308252	1.308414	1.308681	1.3089139999999999	1.3089729999999999	1.3087949999999999	1.3084210000000001	1.307965	1.3075319999999999	1.307183	1.3069010000000001	1.3066150000000001	1.30623	1.3056890000000001	1.304997	1.3042279999999999	1.303496	1.3029299999999999	1.3026660000000001	1.3028379999999999	1.303558	1.304837	1.3064770000000001	1.3080480000000001	1.3090999999999999	1.3094250000000001	1.3090539999999999	1.3081389999999999	1.306862	1.305402	1.3039240000000001	1.302551	1.3013870000000001	1.300495	1.299903	1.2996190000000001	1.299631	1.2998970000000001	1.300327	1.3007919999999999	1.3011470000000001	1.3012710000000001	1.3010980000000001	1.3006249999999999	1.2999050000000001	1.2990269999999999	1.2980970000000001	1.2972189999999999	1.2964640000000001	1.2958689999999999	1.295442	1.29518	1.295096	1.2952330000000001	1.2956369999999999	1.296298	1.2971140000000001	1.29793	1.298605	1.299067	1.299315	1.299404	1.299407	1.2993779999999999	1.2993319999999999	1.299242	1.299069	1.298794	1.298443	1.2980910000000001	1.297839	1.2977669999999999	1.2978909999999999	1.298138	1.2983720000000001	1.298454	1.2983119999999999	1.2979670000000001	1.2975140000000001	1.297078	1.296756	1.2965949999999999	1.296576	1.2966439999999999	1.2967500000000001	1.296902	1.297183	1.2977289999999999	1.2986420000000001	1.2998959999999999	1.301291	1.302524	1.303347	1.3036859999999999	1.3036460000000001	1.303404	1.3031170000000001	1.3028759999999999	1.302724	1.302675	1.3027489999999999	1.3029900000000001	1.3034600000000001	1.3042100000000001	1.30522	1.3063720000000001	1.307496	1.308441	1.309161	1.3097049999999999	1.310179	1.310662	1.311167	1.311631	1.3119510000000001	1.3120350000000001	1.311842	1.311399	1.310799	1.31019	1.3097510000000001	1.3097080000000001	1.310368	1.3121179999999999	1.31531	1.3198479999999999	1.3248169999999999	1.328905	1.331442	1.332597	1.332875	1.332741	1.3325279999999999	1.332492	1.332786	1.3334490000000001	1.33439	1.3354090000000001	1.3362879999999999	1.3368690000000001	1.3371390000000001	1.337237	1.3374410000000001	1.3380620000000001	1.3393349999999999	1.341259	1.3435220000000001	1.3456049999999999	1.3470789999999999	1.3478540000000001	1.3481620000000001	1.3484259999999999	1.349073	1.3504769999999999	1.3528020000000001	1.355874	1.359121	1.36189	1.3638790000000001	1.3652439999999999	1.366349	1.3675060000000001	1.3689100000000001	1.37063	1.3726480000000001	1.374889	1.3772439999999999	1.37958	1.3817489999999999	1.383605	1.3850260000000001	1.385948	1.386409	1.3865479999999999	1.3865909999999999	1.386784	1.387381	1.3885959999999999	1.390579	1.3933610000000001	1.396766	1.4003969999999999	1.403756	1.4065049999999999	1.4085700000000001	1.410031	1.411003	1.4115789999999999	1.411864	1.412037	1.4124270000000001	1.413578	1.416129	1.4205000000000001	1.426329	1.432361	1.4372149999999999	1.4404440000000001	1.4425460000000001	1.4443220000000001	1.4463140000000001	1.448661	1.451217	1.4536979999999999	1.4558930000000001	1.4577770000000001	1.459527	1.4613879999999999	1.463565	1.4661459999999999	1.46913	1.472445	1.475989	1.479644	1.4832639999999999	1.4867060000000001	1.4898480000000001	1.492607	1.4949650000000001	1.496974	1.498772	1.5005679999999999	1.5026120000000001	1.5050790000000001	1.5079419999999999	1.5109030000000001	1.513485	1.5152570000000001	1.515979	1.5157890000000001	1.5153049999999999	1.5159670000000001	1.519989	1.5291159999999999	1.5418130000000001	1.5531980000000001	1.560073	1.5629459999999999	1.563699	1.563796	1.564052	1.5647880000000001	1.566076	1.5678559999999999	1.570025	1.5724769999999999	1.5751189999999999	1.5778719999999999	1.5806309999999999	1.5832679999999999	1.585683	1.587853	1.5899319999999999	1.5922689999999999	1.5953649999999999	1.599566	1.6047020000000001	1.60999	1.6144480000000001	1.6174660000000001	1.618989	1.619432	1.6194139999999999	1.619596	1.6205039999999999	1.6224829999999999	1.6256120000000001	1.629696	1.6342570000000001	1.6387160000000001	1.642687	1.6461319999999999	1.6492100000000001	1.6520030000000001	1.6544749999999999	1.656549	1.658245	1.6597379999999999	1.661335	1.6633450000000001	1.6659440000000001	1.6690370000000001	1.672301	1.6753100000000001	1.677792	1.679754	1.681481	1.6833469999999999	1.685594	1.688186	1.69082	1.6931020000000001	1.6947810000000001	1.6959230000000001	1.6968989999999999	1.6982159999999999	1.700224	1.702963	1.706121	1.7092419999999999	1.7119439999999999	1.714145	1.7160580000000001	1.718043	1.720337	1.722885	1.7253419999999999	1.7272860000000001	1.728513	1.72922	1.7299469999999999	1.731284	1.7335689999999999	1.736669	1.7400599999999999	1.7430680000000001	1.745247	1.7465630000000001	1.7474130000000001	1.7483489999999999	1.749795	1.751776	1.7539279999999999	1.7556909999999999	1.7566850000000001	1.7569570000000001	1.7569900000000001	1.7574209999999999	1.758659	1.760678	1.763012	1.765028	1.766214	1.766489	1.766222	1.7660389999999999	1.7664139999999999	1.767407	1.768626	1.7695110000000001	1.7696719999999999	1.7691460000000001	1.7683450000000001	1.7677989999999999	1.7678050000000001	1.768251	1.768659	1.7684249999999999	1.7671479999999999	1.7648410000000001	1.762067	1.7597309999999999	1.758732	1.7592540000000001	1.7605170000000001	1.761215	1.7605649999999999	1.758704	1.756359	1.7542599999999999	1.7527950000000001	1.751922	1.7512289999999999	1.7501199999999999	1.748095	1.745071	1.7415	1.738132	1.7354430000000001	1.7332909999999999	1.7310399999999999	1.7280819999999999	1.7241660000000001	1.719563	1.714863	1.710717	1.707422	1.704717	1.701873	1.698164	1.693349	1.687772	1.682137	1.677079	1.672912	1.6694439999999999	1.6660809999999999	1.662015	1.6565589999999999	1.649419	1.640954	1.632112	1.6241140000000001	1.6176360000000001	1.6123529999999999	1.6072439999999999	1.601612	1.5955269999999999	1.589461	1.5838760000000001	1.578921	1.574414	1.569901	1.56491	1.5591740000000001	1.552797	1.546163	1.539755	1.5338639999999999	1.5284690000000001	1.5232429999999999	1.5176780000000001	1.511285	1.503852	1.495622	1.4872749999999999	1.4795290000000001	1.4726760000000001	1.466404	1.4602390000000001	1.453994	1.4477910000000001	1.441924	1.4366220000000001	1.432016	1.4279500000000001	1.423867	1.418679	1.411227	1.4016660000000001	1.3920999999999999	1.384585	1.3792549999999999	1.3750169999999999	1.370838	1.366134	1.360735	1.354786	1.3486020000000001	1.3425389999999999	1.3368009999999999	1.331418	1.326254	1.321096	1.315795	1.310351	1.3049040000000001	1.299652	1.2946869999999999	1.2899099999999999	1.285053	1.2798989999999999	1.274457	1.268931	1.263603	1.25868	1.254248	1.25021	1.2463169999999999	1.242235	1.23769	1.2326280000000001	1.2273069999999999	1.2221880000000001	1.217649	1.2137340000000001	1.21021	1.2067589999999999	1.203195	1.199522	1.195881	1.19245	1.1893260000000001	1.186474	1.1836949999999999	1.180755	1.1775260000000001	1.174121	1.1707810000000001	1.167718	1.165011	1.162598	1.1603239999999999	1.158007	1.1555169999999999	1.1528529999999999	1.1501380000000001	1.1475660000000001	1.145324	1.14351	1.1421289999999999	1.1410739999999999	1.140153	1.1391199999999999	1.1378280000000001	1.1363289999999999	1.1347240000000001	1.1330499999999999	1.131292	1.129424	1.1274729999999999	1.1255109999999999	1.123656	1.122004	1.120565	1.1192439999999999	1.1178809999999999	1.116336	1.1145590000000001	1.1126119999999999	1.1106229999999999	1.108725	1.1069929999999999	1.1054299999999999	1.1039650000000001	1.102482	1.1008739999999999	1.099116	1.097308	1.0955809999999999	1.0939760000000001	1.0924199999999999	1.0907750000000001	1.0889249999999999	1.086835	1.0846089999999999	1.0824720000000001	1.080614	1.0789820000000001	1.0773189999999999	1.075402	1.07315	1.070638	1.0680179999999999	1.0654790000000001	1.0631550000000001	1.0610809999999999	1.0591360000000001	1.057104	1.0547880000000001	1.0521499999999999	1.049323	1.046497	1.0438069999999999	1.0412600000000001	1.038753	1.036125	1.03325	1.030105	1.0267900000000001	1.023466	1.020302	1.017377	1.0146550000000001	1.012005	1.0092680000000001	1.006346	1.0032719999999999	1.00021	0.99736480000000005	0.99485610000000002	0.99261279999999996	0.99036219999999997	0.98778429999999995	0.98478529999999997	0.9815199	0.97825189999999995	0.97515949999999996	0.97227600000000003	0.96952349999999998	0.96678220000000004	0.96395549999999997	0.96101020000000004	0.95798229999999995	0.95496740000000002	0.95205519999999999	0.94927450000000002	0.94657440000000004	0.9438609	0.94105970000000005	0.93816010000000005	0.93522269999999996	0.93234289999999997	0.92960699999999996	0.9270332	0.92456289999999997	0.92208060000000003	0.91948240000000003	0.91673329999999997	0.91390190000000004	0.91111750000000002	0.90851380000000004	0.90615760000000001	0.90401489999999995	0.90195259999999999	0.89977580000000001	0.89734239999999998	0.89465399999999995	0.89189059999999998	0.88925290000000001	0.88679589999999997	0.8844554	0.88213490000000006	0.87976929999999998	0.87734409999999996	0.87489170000000005	0.87248619999999999	0.87018850000000003	0.86800809999999995	0.86588290000000001	0.86372859999999996	0.86149690000000001	0.85921630000000004	0.85697500000000004	0.8548753	0.85297389999999995	0.85124339999999998	0.84957830000000001	0.84784720000000002	0.84597100000000003	0.84396170000000004	0.84192400000000001	0.83999420000000002	0.83829500000000001	0.8368641	0.83564139999999998	0.83449139999999999	0.83328729999999995	0.83198729999999999	0.83065869999999997	0.82943049999999996	0.82839410000000002	0.82752029999999999	0.82666759999999995	0.82566510000000004	0.82441779999999998	0.82295910000000005	0.82141569999999997	0.81994920000000004	0.81868149999999995	0.8176776	0.81691349999999996	0.81628639999999997	0.81564040000000004	0.81484420000000002	0.81385960000000002	0.81274749999999996	0.81162199999999995	0.81057979999999996	0.8096776	0.80892660000000005	0.80831430000000004	0.80782350000000003	0.80743690000000001	0.80712329999999999	0.80681610000000004	0.8064228	0.80585289999999998	0.80505649999999995	0.80405099999999996	0.80291389999999996	0.80176510000000001	0.80072100000000002	0.7998769	0.79926660000000005	0.79884390000000005	0.79848859999999999	0.7980583	0.79746680000000003	0.79672189999999998	0.79592379999999996	0.79520579999999996	0.79469330000000005	0.79444979999999998	0.79445250000000001	0.79458300000000004	0.7946761	0.7946069	0.79434400000000005	0.79393979999999997	0.79346260000000002	0.79295199999999999	0.79241220000000001	0.79183380000000003	0.79121870000000005	0.79059159999999995	0.7900007	0.78950100000000001	0.78912959999999999	0.78889830000000005	0.78878669999999995	0.78875340000000005	0.78874460000000002	0.7887132	0.78863289999999997	0.7884989	0.788323	0.78812369999999998	0.78792410000000002	0.78774920000000004	0.78762560000000004	0.78757489999999997	0.78759959999999996	0.7876727	0.78773709999999997	0.7877284	0.7875974	0.78732970000000002	0.78695170000000003	0.78652259999999996	0.7861224	0.78582689999999999	0.78570090000000004	0.78578669999999995	0.78609960000000001	0.78662200000000004	0.78729720000000003	0.78803520000000005	0.78872100000000001	0.78925389999999995	0.78957840000000001	0.78968839999999996	0.78961970000000004	0.78942970000000001	0.78918759999999999	0.78895850000000001	0.78879080000000001	0.78870949999999995	0.78871190000000002	0.78877790000000003	0.78888659999999999	0.78903469999999998	0.78924139999999998	0.78953960000000001	0.78994819999999999	0.79044829999999999	0.79097450000000002	0.7914407	0.79177310000000001	0.79194469999999995	0.79198259999999998	0.79195150000000003	0.7919254	0.79195599999999999	0.79206319999999997	0.79223189999999999	0.79242999999999997	0.79262690000000002	0.79281239999999997	0.7930007	0.7932226	0.79350730000000003	0.7938674	0.79429289999999997	0.79475629999999997	0.79522630000000005	0.79567719999999997	0.79609560000000001	0.79647420000000002	0.79680510000000004	0.79707779999999995	0.79728390000000005	0.79742800000000003	0.79753320000000005	0.79764290000000004	0.79780969999999996	0.79807399999999995	0.79844979999999999	0.79891219999999996	0.7994095	0.79988029999999999	0.80028410000000005	0.80061470000000001	0.80089399999999999	0.80115340000000002	0.80141229999999997	0.80166769999999998	0.80189969999999999	0.80209059999999999	0.80224530000000005	0.80240120000000004	0.80262290000000003	0.80297839999999998	0.80349979999999999	0.80415239999999999	0.80482469999999995	0.80537840000000005	0.80570549999999996	0.80578870000000002	0.80570129999999995	0.80558090000000004	0.80558129999999994	0.80582670000000001	0.80638880000000002	0.80724750000000001	0.80828829999999996	0.80932490000000001	0.81018730000000005	0.81079210000000002	0.81115040000000005	0.81133189999999999	0.81141660000000004	0.81147210000000003	0.81154269999999995	0.81165639999999994	0.81183090000000002	0.81207459999999998	0.81238699999999997	0.81275739999999996	0.81316759999999999	0.81359490000000001	0.81401869999999998	0.81442479999999995	0.81480430000000004	0.81515079999999995	0.81545690000000004	0.81571269999999996	0.81591219999999998	0.81606040000000002	0.8161832	0.81633160000000005	0.81657539999999995	0.81699219999999995	0.81763110000000006	0.81847610000000004	0.81942590000000004	0.82033069999999997	0.82106100000000004	0.82156499999999999	0.82187659999999996	0.82207810000000003	0.82225910000000002	0.82247910000000002	0.82276249999999995	0.82309969999999999	0.8234631	0.82382549999999999	0.82417490000000004	0.82451770000000002	0.82486999999999999	0.82524459999999999	0.82564110000000002	0.82604429999999995	0.82643230000000001	0.82679000000000002	0.82711650000000003	0.82742830000000001	0.82775010000000004	0.82810309999999998	0.82849439999999996	0.8289145	0.82934330000000001	0.82976110000000003	0.83015919999999999	0.83054300000000003	0.830928	0.83133020000000002	0.83175739999999998	0.83220459999999996	0.83265719999999999	0.83309860000000002	0.83351830000000005	0.83391329999999997	0.83428659999999999	0.83464020000000005	0.83497140000000003	0.83527240000000003	0.83553750000000004	0.83577109999999999	0.83599619999999997	0.83625360000000004	0.83659930000000005	0.83708910000000003	0.83775920000000004	0.83860690000000004	0.83957740000000003	0.8405707	0.84146929999999998	0.84218979999999999	0.84270599999999996	0.84304570000000001	0.84326449999999997	0.84342340000000005	0.84357689999999996	0.84376430000000002	0.84401400000000004	0.84434120000000001	0.84474689999999997	0.84521869999999999	0.84573229999999999	0.84625969999999995	0.8467732	0.84725430000000002	0.84769680000000003	0.84810640000000004	0.84849609999999998	0.84888030000000003	0.84926970000000002	0.84966960000000002	0.85007980000000005	0.85049960000000002	0.85093010000000002	0.85137529999999995	0.85184070000000001	0.85232980000000003	0.8528403	0.85336230000000002	0.85387950000000001	0.85437169999999996	0.85482040000000004	0.85521590000000003	0.85556049999999995	0.85587159999999995	0.85617730000000003	0.85651639999999996	0.85692999999999997	0.85745079999999996	0.85809310000000005	0.85883790000000004	0.8596319	0.86039600000000005	0.86105759999999998	0.86157740000000005	0.86196150000000005	0.8622552	0.86252340000000005	0.86283299999999996	0.86322900000000002	0.86372510000000002	0.86429820000000002	0.86489950000000004	0.86547160000000001	0.86597029999999997	0.86638219999999999	0.86672340000000003	0.86702769999999996	0.86732849999999995	0.86764920000000001	0.86799899999999997	0.86837529999999996	0.86877159999999998	0.86918410000000002	0.86961290000000002	0.87006030000000001	0.87052660000000004	0.87100739999999999	0.8714944	0.8719789	0.87245649999999997	0.87292809999999998	0.87339900000000004	0.87387369999999998	0.87435260000000004	0.87483219999999995	0.87530859999999999	0.87578239999999996	0.8762624	0.87676319999999996	0.87729760000000001	0.87786660000000005	0.87845269999999998	0.87902230000000003	0.87954100000000002	0.87998690000000002	0.88036239999999999	0.88069240000000004	0.88101289999999999	0.88135300000000005	0.88172119999999998	0.88210460000000002	0.88247980000000004	0.88283140000000004	0.88316740000000005	0.8835267	0.88396779999999997	0.8845499	0.88529679999999999	0.88617500000000005	0.88708719999999996	0.88791410000000004	0.88856250000000003	0.88901149999999995	0.88931420000000005	0.88957079999999999	0.88988659999999997	0.89033169999999995	0.89092629999999995	0.89163110000000001	0.89236769999999999	0.89304620000000001	0.89361040000000003	0.89405579999999996	0.89442279999999996	0.89476679999999997	0.89513129999999996	0.89553649999999996	0.89597680000000002	0.89643200000000001	0.89688009999999996	0.89730889999999996	0.89771769999999995	0.89811350000000001	0.89850439999999998	0.89889479999999999	0.89928589999999997	0.89967889999999995	0.90007839999999995	0.90049159999999995	0.90092419999999995	0.9013757	0.90183579999999997	0.90228960000000002	0.90272359999999996	0.90313480000000002	0.90353430000000001	0.90394319999999995	0.90438189999999996	0.90485749999999998	0.90535810000000005	0.90585680000000002	0.90632469999999998	0.90674440000000001	0.9071226	0.90748930000000005	0.90788930000000001	0.90836220000000001	0.90892819999999996	0.90957589999999999	0.9102654	0.91094030000000004	0.91155269999999999	0.91208259999999997	0.91253969999999995	0.9129524	0.91334720000000003	0.91373959999999999	0.91413	0.91451110000000002	0.91487609999999997	0.91522720000000002	0.91557580000000005	0.91593930000000001	0.91633120000000001	0.91675569999999995	0.91720559999999995	0.9176668	0.91812450000000001	0.91856910000000003	0.91899960000000003	0.91942100000000004	0.91984169999999998	0.92026719999999995	0.92069909999999999	0.92113520000000004	0.92157169999999999	0.92200550000000003	0.92243520000000001	0.92286100000000004	0.92328460000000001	0.92370890000000005	0.92413809999999996	0.92457920000000005	0.92503899999999994	0.92552160000000006	0.92602309999999999	0.92653010000000002	0.92702079999999998	0.92746859999999998	0.92785200000000001	0.92816259999999995	0.92840900000000004	0.92861439999999995	0.92881009999999997	0.92902859999999998	0.92929379999999995	0.92962	0.93001270000000003	0.93046980000000001	0.93098309999999995	0.93153779999999997	0.93211370000000004	0.93268490000000004	0.93322629999999995	0.93372109999999997	0.93416569999999999	0.93457310000000005	0.93496599999999996	0.93537239999999999	0.93581239999999999	0.93629280000000004	0.93680509999999995	0.93733080000000002	0.93785079999999998	0.93835299999999999	0.93883720000000004	0.93930990000000003	0.93977770000000005	0.94023889999999999	0.94068110000000005	0.94108539999999996	0.94143679999999996	0.94173240000000003	0.94198570000000004	0.94222159999999999	0.94246770000000002	0.94274469999999999	0.94305969999999995	0.94340990000000002	0.94378810000000002	0.94419209999999998	0.94462630000000003	0.9450982	0.94560979999999994	0.94614949999999998	0.94669119999999995	0.94720360000000003	0.94766010000000001	0.94805410000000001	0.94840230000000003	0.9487392	0.94910039999999996	0.94950690000000004	0.94995609999999997	0.95042479999999996	0.95088170000000005	0.95130539999999997	0.9516985	0.95208630000000005	0.95250670000000004	0.95298879999999997	0.95353880000000002	0.95413119999999996	0.95472029999999997	0.95525559999999998	0.9557061	0.95607019999999998	0.95637079999999997	0.95663929999999997	0.95689930000000001	0.95716049999999997	0.95741869999999996	0.95766640000000003	0.95790200000000003	0.95813630000000005	0.95839129999999995	0.95869280000000001	0.95905850000000004	0.95949220000000002	0.95998329999999998	0.96051319999999996	0.96106150000000001	0.96161220000000003	0.96215530000000005	0.96268279999999995	0.96318479999999995	0.96364930000000004	0.9640647	0.96442689999999998	0.96474300000000002	0.96503349999999999	0.96532510000000005	0.96564079999999997	0.96599409999999997	0.96638299999999999	0.96679559999999998	0.96721539999999995	0.96763010000000005	0.96803669999999997	0.96843809999999997	0.96883870000000005	0.96923890000000001	0.96963290000000002	0.97001210000000004	0.97037090000000004	0.97071269999999998	0.97104970000000002	0.97140009999999999	0.97177849999999999	0.97218890000000002	0.97262159999999998	0.9730548	0.9734661	0.97383799999999998	0.97416789999999998	0.97446750000000004	0.97475880000000004	0.97506539999999997	0.97540269999999996	0.97577749999999996	0.97618629999999995	0.97661980000000004	0.97706490000000001	0.97750899999999996	0.97794099999999995	0.97835170000000005	0.97873779999999999	0.97910180000000002	0.97945420000000005	0.97980909999999999	0.98018099999999997	0.98057899999999998	0.98100140000000002	0.98143769999999997	0.98187179999999996	0.9822902	0.98268639999999996	0.98306300000000002	0.98342700000000005	0.98378390000000004	0.98413059999999997	0.98445579999999999	0.98474399999999995	0.98498560000000002	0.98518430000000001	0.98536060000000003	0.98554609999999998	0.98577119999999996	0.9860563	0.98640240000000001	0.98679430000000001	0.9872069	0.98761920000000003	0.98802029999999996	0.98841290000000004	0.98880659999999998	0.98921060000000005	0.98962519999999998	0.99004060000000005	0.99044140000000003	0.99081339999999996	0.99115140000000002	0.99146179999999995	0.99175880000000005	0.99205779999999999	0.99236990000000003	0.99269870000000004	0.99304159999999997	0.99339460000000002	0.99375559999999996	0.99412599999999995	0.99450819999999995	0.9949017	0.99530189999999996	0.99570060000000005	0.99608980000000003	0.99646650000000003	0.99683379999999999	0.99719860000000005	0.99756710000000004	0.9979384	0.99830339999999995	0.9986467	0.99895290000000003	0.99921409999999999	0.9994343	0.99962870000000004	0.99981710000000001	1.0000199999999999	1.0002500000000001	1.000516	1.000818	1.0011570000000001	1.0015309999999999	1.0019370000000001	1.002365	1.002802	1.0032239999999999	1.0036130000000001	1.003952	1.004238	1.0044789999999999	1.004688	1.0048790000000001	1.0050570000000001	1.0052209999999999	1.0053669999999999	1.005493	1.005612	1.005749	1.005933	1.0061899999999999	1.0065329999999999	1.0069539999999999	1.007431	1.0079309999999999	1.008427	1.0089030000000001	1.0093529999999999	1.009776	1.0101739999999999	1.01054	1.010869	1.011155	1.0114019999999999	1.011622	1.011835	1.01206	1.012305	1.0125679999999999	1.012837	1.0130969999999999	1.013342	1.013577	1.0138149999999999	1.0140709999999999	1.014356	1.014664	1.01498	1.0152859999999999	1.0155620000000001	1.0158	1.016003	1.016184	1.016356	1.016534	1.0167280000000001	1.016948	1.017204	1.017504	1.017849	1.0182329999999999	1.0186390000000001	1.019042	1.0194160000000001	1.0197449999999999	1.0200279999999999	1.0202819999999999	1.0205360000000001	1.020815	1.021134	1.0214909999999999	1.0218670000000001	1.0222370000000001	1.022575	1.022869	1.0231159999999999	1.0233270000000001	1.0235179999999999	1.023703	1.023898	1.024114	1.0243610000000001	1.024643	1.024956	1.0252859999999999	1.0256110000000001	1.0259020000000001	1.026138	1.0263119999999999	1.0264359999999999	1.0265390000000001	1.0266569999999999	1.0268200000000001	1.0270429999999999	1.0273209999999999	1.0276350000000001	1.02796	1.0282770000000001	1.0285770000000001	1.028861	1.029134	1.029399	1.0296529999999999	1.029892	1.030111	1.0303150000000001	1.030516	1.030729	1.030967	1.0312330000000001	1.031522	1.0318229999999999	1.0321260000000001	1.0324310000000001	1.032743	1.0330729999999999	1.033425	1.0337909999999999	1.0341530000000001	1.034484	1.0347679999999999	1.034999	1.035193	1.0353810000000001	1.035595	1.0358590000000001	1.036178	1.0365390000000001	1.0369159999999999	1.037285	1.037623	1.0379229999999999	1.0381880000000001	1.038427	1.038648	1.0388580000000001	1.039061	1.0392600000000001	1.0394589999999999	1.0396620000000001	1.0398719999999999	1.04009	1.0403180000000001	1.040557	1.040807	1.0410710000000001	1.04135	1.041641	1.0419350000000001	1.0422199999999999	1.042481	1.0427120000000001	1.0429189999999999	1.043118	1.0433349999999999	1.0435909999999999	1.043895	1.0442389999999999	1.0446	1.0449459999999999	1.0452509999999999	1.0455000000000001	1.0456920000000001	1.045839	1.045957	1.04606	1.04616	1.0462689999999999	1.0463979999999999	1.0465610000000001	1.0467740000000001	1.047045	1.047369	1.047731	1.0481	1.048449	1.048756	1.0490159999999999	1.0492379999999999	1.049442	1.0496460000000001	1.0498620000000001	1.05009	1.050324	1.050556	1.0507839999999999	1.0510139999999999	1.051256	1.0515190000000001	1.0518080000000001	1.0521199999999999	1.052446	1.0527759999999999	1.053105	1.0534289999999999	1.053742	1.0540400000000001	1.0543119999999999	1.0545500000000001	1.0547489999999999	1.054918	1.0550740000000001	1.0552459999999999	1.0554589999999999	1.055728	1.056049	1.0564039999999999	1.056765	1.057099	1.0573859999999999	1.0576179999999999	1.057798	1.057939	1.0580579999999999	1.0581739999999999	1.0583039999999999	1.058465	1.058673	1.0589390000000001	1.0592630000000001	1.059636	1.060036	1.060435	1.0608029999999999	1.0611219999999999	1.061383	1.0615889999999999	1.061752	1.0618909999999999	1.0620240000000001	1.062168	1.0623400000000001	1.0625549999999999	1.0628219999999999	1.06314	1.0634980000000001	1.0638730000000001	1.0642389999999999	1.064578	1.064883	1.065164	1.065442	1.0657380000000001	1.0660609999999999	1.0664	1.0667279999999999	1.067015	1.0672360000000001	1.0673919999999999	1.0675030000000001	1.067609	1.067753	1.0679650000000001	1.0682590000000001	1.0686279999999999	1.069053	1.069507	1.0699620000000001	1.070392	1.0707720000000001	1.0710759999999999	1.0712839999999999	1.0713900000000001	1.07141	1.071377	1.071342	1.071356	1.0714490000000001	1.0716289999999999	1.0718760000000001	1.0721590000000001	1.072444	1.0727169999999999	1.072983	1.0732630000000001	1.073577	1.073933	1.0743180000000001	1.074708	1.0750729999999999	1.075393	1.075664	1.075895	1.076106	1.076311	1.0765199999999999	1.0767389999999999	1.076972	1.0772299999999999	1.077526	1.0778700000000001	1.0782579999999999	1.078665	1.0790550000000001	1.079386	1.0796319999999999	1.0797969999999999	1.0799099999999999	1.0800190000000001	1.080166	1.080373	1.0806290000000001	1.0808990000000001	1.0811390000000001	1.081321	1.08144	1.08152	1.081599	1.081715	1.081893	1.082139	1.0824419999999999	1.0827899999999999	1.0831740000000001	1.083593	1.0840449999999999	1.084525	1.0850139999999999	1.085483	1.085904	1.086252	1.0865199999999999	1.0867169999999999	1.086865	1.0869869999999999	1.087102	1.0872269999999999	1.0873710000000001	1.087545	1.0877570000000001	1.088014	1.0883130000000001	1.088641	1.088975	1.089289	1.0895680000000001	1.0898099999999999	1.0900339999999999	1.0902670000000001	1.090535	1.090851	1.09121	1.0915969999999999	1.091993	1.0923879999999999	1.0927819999999999	1.093183	1.093596	1.094014	1.094417	1.094776	1.0950690000000001	1.0952900000000001	1.095456	1.095602	1.0957619999999999	1.0959570000000001	1.0961890000000001	1.096436	1.09667	1.09687	1.097037	1.0971880000000001	1.0973539999999999	1.097566	1.097834	1.098147	1.0984780000000001	1.0987960000000001	1.0990709999999999	1.0992949999999999	1.099472	1.099623	1.0997729999999999	1.0999460000000001	1.100163	1.1004350000000001	1.1007720000000001	1.101172	1.1016280000000001	1.1021240000000001	1.1026339999999999	1.1031280000000001	1.103575	1.10395	1.1042380000000001	1.1044339999999999	1.1045450000000001	1.104589	1.1045929999999999	1.104592	1.1046229999999999	1.104724	1.104924	1.105235	1.1056520000000001	1.106152	1.106705	1.107278	1.1078460000000001	1.1083940000000001	1.108916	1.109407	1.1098589999999999	1.1102620000000001	1.110611	1.1109089999999999	1.1111709999999999	1.111423	1.1116870000000001	1.111974	1.1122730000000001	1.112557	1.1127899999999999	1.112954	1.1130530000000001	1.1131219999999999	1.11321	1.1133660000000001	1.113613	1.113945	1.11433	1.1147279999999999	1.115113	1.1154809999999999	1.1158490000000001	1.116241	1.1166750000000001	1.117143	1.1176189999999999	1.118071	1.1184769999999999	1.1188370000000001	1.119173	1.119516	1.119888	1.120287	1.120692	1.121068	1.121389	1.1216520000000001	1.1218779999999999	1.122098	1.1223380000000001	1.1226039999999999	1.122876	1.123124	1.1233249999999999	1.123481	1.123623	1.1238090000000001	1.124091	1.1245039999999999	1.1250469999999999	1.1256870000000001	1.126369	1.1270340000000001	1.12764	1.1281620000000001	1.128592	1.1289340000000001	1.129197	1.129392	1.129537	1.1296580000000001	1.129785	1.129947	1.1301620000000001	1.1304320000000001	1.1307419999999999	1.13107	1.1313930000000001	1.1317029999999999	1.1320030000000001	1.132304	1.132614	1.1329359999999999	1.1332610000000001	1.1335789999999999	1.1338839999999999	1.1341810000000001	1.134485	1.134809	1.1351610000000001	1.135532	1.135899	1.1362429999999999	1.136549	1.1368229999999999	1.137087	1.137367	1.1376809999999999	1.1380269999999999	1.1383890000000001	1.1387389999999999	1.1390610000000001	1.1393519999999999	1.1396310000000001	1.1399239999999999	1.140252	1.14062	1.1410130000000001	1.1414040000000001	1.141767	1.142091	1.142377	1.142641	1.142895	1.1431439999999999	1.143383	1.1436010000000001	1.143797	1.1439779999999999	1.1441669999999999	1.144393	1.144671	1.1450039999999999	1.1453770000000001	1.145767	1.146153	1.14653	1.1469039999999999	1.1472869999999999	1.1476850000000001	1.1480900000000001	1.1484840000000001	1.1488449999999999	1.149165	1.1494530000000001	1.1497310000000001	1.150023	1.150342	1.1506810000000001	1.1510119999999999	1.151308	1.151556	1.1517710000000001	1.151991	1.1522570000000001	1.152596	1.1530020000000001	1.1534390000000001	1.1538520000000001	1.154193	1.1544430000000001	1.1546129999999999	1.154739	1.154863	1.1550180000000001	1.1552180000000001	1.155464	1.1557569999999999	1.1561049999999999	1.156522	1.1570180000000001	1.157586	1.158191	1.1587799999999999	1.159303	1.159737	1.1600980000000001	1.160434	1.1608050000000001	1.161252	1.1617740000000001	1.162331	1.162866	1.163335	1.1637310000000001	1.164091	1.1644749999999999	1.1649400000000001	1.16551	1.1661589999999999	1.1668259999999999	1.1674439999999999	1.1679619999999999	1.1683669999999999	1.168674	1.168912	1.1691050000000001	1.16926	1.1693770000000001	1.1694610000000001	1.16953	1.169619	1.1697690000000001	1.170005	1.1703300000000001	1.170722	1.171152	1.171594	1.1720379999999999	1.1724829999999999	1.1729229999999999	1.1733340000000001	1.173678	1.173915	1.174034	1.1740759999999999	1.1741360000000001	1.174323	1.1747289999999999	1.1753720000000001	1.176183	1.17702	1.1777169999999999	1.1781600000000001	1.1783110000000001	1.1782109999999999	1.1779520000000001	1.177637	1.177352	1.1771499999999999	1.1770609999999999	1.1770959999999999	1.1772530000000001	1.177516	1.1778599999999999	1.178242	1.1786019999999999	1.178887	1.1790609999999999	1.17913	1.179141	1.1791609999999999	1.179254	1.1794420000000001	1.1797029999999999	1.1799839999999999	1.180242	1.1804749999999999	1.1807399999999999	1.1811179999999999	1.1816789999999999	1.1824239999999999	1.18327	1.184059	1.184626	1.1848639999999999	1.1847650000000001	1.1844319999999999	1.184026	1.183727	1.183656	1.1838599999999999	1.1843159999999999	1.1849590000000001	1.1857169999999999	1.1865270000000001	1.187343	1.188131	1.188858	1.1895020000000001	1.1900550000000001	1.190536	1.190984	1.1914450000000001	1.191953	1.1925079999999999	1.1930810000000001	1.193624	1.1940999999999999	1.1944980000000001	1.194842	1.1951780000000001	1.1955560000000001	1.1960040000000001	1.19652	1.197074	1.19763	1.1981550000000001	1.198639	1.199084	1.1995009999999999	1.1998930000000001	1.200253	1.200569	1.200825	1.20102	1.201165	1.2012799999999999	1.2013819999999999	1.2014830000000001	1.201581	1.2016739999999999	1.201762	1.201859	1.2019880000000001	1.202175	1.202434	1.2027600000000001	1.203125	1.2034959999999999	1.203846	1.204172	1.2044919999999999	1.2048369999999999	1.205236	1.2056929999999999	1.206186	1.2066650000000001	1.2070799999999999	1.2073929999999999	1.207592	1.207692	1.2077260000000001	1.2077329999999999	1.207746	1.207792	1.2078949999999999	1.208078	1.208361	1.208755	1.209244	1.209789	1.2103250000000001	1.21079	1.2111339999999999	1.211354	1.2114830000000001	1.2115910000000001	1.211746	1.2119979999999999	1.212356	1.212798	1.213276	1.213741	1.2141599999999999	1.2145220000000001	1.2148289999999999	1.21509	1.2153119999999999	1.215498	1.2156560000000001	1.2157979999999999	1.2159469999999999	1.2161249999999999	1.216348	1.2166140000000001	1.2169099999999999	1.2172130000000001	1.2175069999999999	1.217792	1.218081	1.2183900000000001	1.218723	1.2190650000000001	1.219381	1.219632	1.219797	1.219889	1.2199519999999999	1.220051	1.2202409999999999	1.220548	1.220953	1.221414	1.22187	1.22228	1.2226300000000001	1.2229369999999999	1.223231	1.223535	1.2238579999999999	1.224186	1.224502	1.224791	1.2250570000000001	1.2253160000000001	1.2255910000000001	1.225897	1.226235	1.226596	1.2269699999999999	1.2273540000000001	1.227752	1.22817	1.228599	1.229007	1.229347	1.229563	1.229625	1.2295419999999999	1.229376	1.2292209999999999	1.229171	1.2292970000000001	1.2296199999999999	1.2301070000000001	1.2306889999999999	1.231287	1.2318370000000001	1.2323029999999999	1.23268	1.232979	1.233222	1.2334229999999999	1.2335970000000001	1.233754	1.233908	1.2340709999999999	1.234254	1.234459	1.2346809999999999	1.2349129999999999	1.2351529999999999	1.235412	1.2357100000000001	1.236065	1.2364869999999999	1.236958	1.237444	1.237892	1.2382599999999999	1.238524	1.238693	1.2387999999999999	1.2388870000000001	1.238998	1.239155	1.239365	1.239617	1.239895	1.240183	1.240462	1.2407170000000001	1.2409330000000001	1.2411019999999999	1.2412270000000001	1.241333	1.2414609999999999	1.2416609999999999	1.2419739999999999	1.242418	1.24298	1.2436149999999999	1.244265	1.24488	1.2454240000000001	1.245887	1.246273	1.2465889999999999	1.2468319999999999	1.246996	1.247077	1.247088	1.247064	1.2470650000000001	1.2471449999999999	1.2473449999999999	1.247673	1.248103	1.2485889999999999	1.24908	1.249546	1.2499709999999999	1.250359	1.250713	1.251028	1.251296	1.2515080000000001	1.251673	1.2518260000000001	1.2520119999999999	1.2522759999999999	1.2526349999999999	1.253064	1.2534970000000001	1.2538560000000001	1.2540789999999999	1.254148	1.2541020000000001	1.2540199999999999	1.2539990000000001	1.254114	1.254399	1.2548440000000001	1.2554050000000001	1.256022	1.2566379999999999	1.2572129999999999	1.257717	1.25813	1.25844	1.2586459999999999	1.2587630000000001	1.2588269999999999	1.258888	1.2589950000000001	1.25918	1.2594430000000001	1.2597560000000001	1.26007	1.2603409999999999	1.260545	1.2606900000000001	1.2608109999999999	1.2609490000000001	1.261139	1.2613970000000001	1.2617240000000001	1.2621070000000001	1.262534	1.2629969999999999	1.263485	1.263979	1.2644470000000001	1.2648470000000001	1.2651399999999999	1.265306	1.2653589999999999	1.2653430000000001	1.2653209999999999	1.2653559999999999	1.26549	1.265736	1.2660819999999999	1.2665059999999999	1.2669840000000001	1.267498	1.268032	1.268564	1.2690600000000001	1.2694799999999999	1.2697909999999999	1.2699849999999999	1.2700940000000001	1.270184	1.270343	1.2706379999999999	1.2711049999999999	1.2717259999999999	1.2724420000000001	1.2731699999999999	1.273833	1.274386	1.2748159999999999	1.2751399999999999	1.27539	1.2755970000000001	1.2757810000000001	1.2759590000000001	1.276143	1.276354	1.2766120000000001	1.27694	1.2773460000000001	1.277825	1.278356	1.27891	1.2794559999999999	1.2799670000000001	1.2804219999999999	1.2808029999999999	1.2810950000000001	1.28129	1.2813840000000001	1.2813939999999999	1.2813479999999999	1.281288	1.281258	1.2812859999999999	1.281382	1.2815380000000001	1.281733	1.2819449999999999	1.282168	1.282408	1.28268	1.282999	1.2833680000000001	1.2837750000000001	1.284197	1.2846089999999999	1.2849900000000001	1.285336	1.2856540000000001	1.28596	1.286278	1.286629	1.2870330000000001	1.287507	1.2880560000000001	1.2886740000000001	1.2893380000000001	1.2900039999999999	1.2906219999999999	1.291147	1.2915479999999999	1.2918259999999999	1.2920119999999999	1.2921549999999999	1.292305	1.2925	1.292756	1.293067	1.2934190000000001	1.293801	1.294206	1.29464	1.295104	1.2955989999999999	1.296114	1.296637	1.2971569999999999	1.297668	1.2981670000000001	1.298646	1.2990820000000001	1.2994349999999999	1.2996639999999999	1.299736	1.2996570000000001	1.2994749999999999	1.2992809999999999	1.2991729999999999	1.299228	1.2994779999999999	1.2998940000000001	1.3004089999999999	1.3009379999999999	1.301423	1.3018430000000001	1.3022199999999999	1.3025949999999999	1.303005	1.3034559999999999	1.3039210000000001	1.304354	1.304708	1.3049630000000001	1.3051269999999999	1.305237	1.3053330000000001	1.30545	1.305601	1.3057799999999999	1.305971	1.3061590000000001	1.306338	1.306511	1.3066869999999999	1.306878	1.3070980000000001	1.307361	1.307682	1.3080769999999999	1.308546	1.309075	1.309631	1.3101670000000001	1.310643	1.3110360000000001	1.3113589999999999	1.311652	1.311965	1.3123370000000001	1.312772	1.3132440000000001	1.313706	1.314117	1.3144670000000001	1.314784	1.3151280000000001	1.3155559999999999	1.3160959999999999	1.3167310000000001	1.3173969999999999	1.3180069999999999	1.318487	1.318802	1.3189660000000001	1.3190379999999999	1.3190850000000001	1.3191679999999999	1.319323	1.3195509999999999	1.319839	1.3201719999999999	1.320546	1.320967	1.321448	1.3219970000000001	1.3226070000000001	1.323259	1.3239259999999999	1.3245750000000001	1.325177	1.3257129999999999	1.326165	1.326527	1.3268009999999999	1.3270040000000001	1.3271649999999999	1.3273219999999999	1.3275140000000001	1.3277620000000001	1.3280620000000001	1.3283860000000001	1.328687	1.3289230000000001	1.329072	1.3291459999999999	1.3291949999999999	1.329286	1.329485	1.3298399999999999	1.3303640000000001	1.3310329999999999	1.3317950000000001	1.332586	1.3333459999999999	1.3340270000000001	1.3346089999999999	1.335099	1.335526	1.3359350000000001	1.3363700000000001	1.3368660000000001	1.3374269999999999	1.3380300000000001	1.338624	1.339153	1.3395680000000001	1.339853	1.3400300000000001	1.340155	1.340301	1.3405339999999999	1.340894	1.341383	1.3419669999999999	1.3425860000000001	1.34317	1.343656	1.34399	1.3441479999999999	1.344128	1.3439570000000001	1.343688	1.3433870000000001	1.3431299999999999	1.342978	1.342964	1.3430930000000001	1.3433409999999999	1.3436680000000001	1.3440380000000001	1.344428	1.3448329999999999	1.3452580000000001	1.3457060000000001	1.346171	1.3466370000000001	1.3470869999999999	1.3475170000000001	1.3479490000000001	1.348417	1.3489629999999999	1.3496049999999999	1.3503289999999999	1.351084	1.3517969999999999	1.3524020000000001	1.352862	1.35318	1.3533980000000001	1.3535710000000001	1.3537440000000001	1.353939	1.35415	1.354363	1.354565	1.354762	1.354978	1.3552420000000001	1.3555779999999999	1.3559939999999999	1.356481	1.357024	1.3576090000000001	1.3582289999999999	1.3588720000000001	1.3595219999999999	1.3601460000000001	1.3607	1.361148	1.361472	1.361688	1.3618410000000001	1.3619870000000001	1.362163	1.3623749999999999	1.3625989999999999	1.3628039999999999	1.362976	1.3631439999999999	1.3633729999999999	1.3637459999999999	1.3643130000000001	1.3650629999999999	1.3659110000000001	1.366722	1.3673690000000001	1.3677699999999999	1.367931	1.367934	1.3679079999999999	1.3679600000000001	1.368142	1.36843	1.3687549999999999	1.369041	1.3692489999999999	1.369402	1.369575	1.369864	1.370339	1.371022	1.3718729999999999	1.372824	1.3737889999999999	1.3747050000000001	1.37554	1.37629	1.3769610000000001	1.3775599999999999	1.3780829999999999	1.378525	1.3788819999999999	1.3791599999999999	1.3793759999999999	1.379548	1.3796919999999999	1.3798220000000001	1.379948	1.3800859999999999	1.38026	1.380493	1.3808050000000001	1.381194	1.3816329999999999	1.3820779999999999	1.382482	1.382817	1.383084	1.383316	1.383567	1.3838919999999999	1.384323	1.384868	1.3855090000000001	1.3862140000000001	1.3869480000000001	1.3876790000000001	1.3883859999999999	1.3890499999999999	1.3896550000000001	1.3901889999999999	1.390644	1.391022	1.391329	1.391572	1.3917489999999999	1.3918459999999999	1.3918429999999999	1.391729	1.391516	1.391251	1.391006	1.3908670000000001	1.3909050000000001	1.3911519999999999	1.3915960000000001	1.392188	1.3928689999999999	1.39358	1.3942870000000001	1.394976	1.3956440000000001	1.3962829999999999	1.396876	1.397405	1.3978600000000001	1.398258	1.398638	1.399049	1.3995310000000001	1.400088	1.4006860000000001	1.40126	1.4017379999999999	1.4020779999999999	1.4022760000000001	1.4023760000000001	1.402441	1.4025350000000001	1.4026989999999999	1.402935	1.403219	1.4035089999999999	1.4037729999999999	1.4039870000000001	1.4041459999999999	1.4042570000000001	1.404336	1.4044099999999999	1.4045069999999999	1.4046700000000001	1.404935	1.40533	1.4058580000000001	1.4064890000000001	1.40717	1.4078310000000001	1.4084140000000001	1.4088860000000001	1.409246	1.4095169999999999	1.4097329999999999	1.409923	1.4101079999999999	1.4103000000000001	1.41052	1.410798	1.411178	1.4117059999999999	1.4124099999999999	1.4132899999999999	1.4143140000000001	1.4154249999999999	1.416555	1.4176390000000001	1.418625	1.4194629999999999	1.420112	1.4205319999999999	1.420695	1.420601	1.4202969999999999	1.4198789999999999	1.419473	1.419216	1.419214	1.4195139999999999	1.4200980000000001	1.4208909999999999	1.4217949999999999	1.4227050000000001	1.4235420000000001	1.4242630000000001	1.424852	1.425314	1.4256679999999999	1.425942	1.426166	1.426372	1.426587	1.4268270000000001	1.4270929999999999	1.427379	1.427683	1.428021	1.428428	1.4289419999999999	1.429589	1.4303459999999999	1.4311430000000001	1.4318660000000001	1.432393	1.432653	1.4326449999999999	1.4324539999999999	1.432212	1.4320600000000001	1.432086	1.4323030000000001	1.4326639999999999	1.43309	1.4335279999999999	1.4339710000000001	1.434461	1.43506	1.435808	1.4366909999999999	1.4376370000000001	1.438539	1.4393069999999999	1.4398949999999999	1.4403170000000001	1.4406289999999999	1.4409019999999999	1.441184	1.441487	1.4417979999999999	1.442097	1.4423760000000001	1.4426509999999999	1.442944	1.443271	1.4436279999999999	1.443999	1.444366	1.4447380000000001	1.4451480000000001	1.4456420000000001	1.4462550000000001	1.4469689999999999	1.447716	1.4483809999999999	1.448863	1.4491080000000001	1.449147	1.449079	1.4490400000000001	1.449147	1.449444	1.4499040000000001	1.450445	1.4509799999999999	1.4514530000000001	1.4518629999999999	1.452248	1.452658	1.453117	1.4536089999999999	1.4540900000000001	1.45451	1.4548399999999999	1.455087	1.4552750000000001	1.4554339999999999	1.4555739999999999	1.455689	1.4557659999999999	1.4558169999999999	1.455884	1.4560379999999999	1.4563550000000001	1.456874	1.457586	1.458429	1.45932	1.4601839999999999	1.4609840000000001	1.461721	1.4624170000000001	1.4630829999999999	1.4636940000000001	1.4641999999999999	1.4645490000000001	1.464723	1.4647600000000001	1.4647410000000001	1.464755	1.464861	1.4650510000000001	1.4652620000000001	1.465414	1.4654590000000001	1.465425	1.4654160000000001	1.465562	1.4659740000000001	1.4666790000000001	1.467608	1.4686129999999999	1.469522	1.4702139999999999	1.4706440000000001	1.470855	1.4709380000000001	1.470996	1.471106	1.4713039999999999	1.4716050000000001	1.472021	1.472567	1.47326	1.474092	1.475014	1.4759249999999999	1.4767030000000001	1.4772350000000001	1.4774590000000001	1.4773829999999999	1.4770859999999999	1.4766820000000001	1.476283	1.475978	1.4758180000000001	1.475822	1.4759910000000001	1.476313	1.4767680000000001	1.4773179999999999	1.4779119999999999	1.4784999999999999	1.479042	1.4795320000000001	1.4799929999999999	1.480469	1.480985	1.48153	1.4820469999999999	1.482461	1.482715	1.4828110000000001	1.482829	1.4829000000000001	1.4831639999999999	1.4836990000000001	1.4844949999999999	1.4854499999999999	1.4864250000000001	1.4872920000000001	1.487992	1.4885489999999999	1.4890479999999999	1.4895799999999999	1.4901899999999999	1.4908589999999999	1.49152	1.4920990000000001	1.49255	1.492885	1.493152	1.493409	1.4936830000000001	1.493962	1.4942059999999999	1.4943839999999999	1.494505	1.4946269999999999	1.4948319999999999	1.495185	1.4956989999999999	1.496321	1.4969490000000001	1.497484	1.4978739999999999	1.4981439999999999	1.4983820000000001	1.4986969999999999	1.499182	1.499876	1.5007569999999999	1.501765	1.5028300000000001	1.503897	1.504918	1.505844	1.506615	1.5071460000000001	1.5073650000000001	1.5072399999999999	1.5068109999999999	1.5061899999999999	1.505539	1.5050190000000001	1.504732	1.504699	1.5048589999999999	1.5051190000000001	1.5053909999999999	1.5056430000000001	1.5059039999999999	1.506251	1.5067680000000001	1.5074970000000001	1.508424	1.5094780000000001	1.510554	1.5115419999999999	1.5123610000000001	1.512975	1.5133909999999999	1.513647	1.5138	1.5139089999999999	1.514019	1.5141579999999999	1.5143279999999999	1.514516	1.514699	1.514861	1.5150049999999999	1.5151559999999999	1.515352	1.5156229999999999	1.515979	1.5164	1.516845	1.517274	1.5176750000000001	1.5180709999999999	1.5185150000000001	1.5190600000000001	1.5197210000000001	1.5204569999999999	1.5211809999999999	1.5217909999999999	1.5222199999999999	1.522475	1.5226390000000001	1.522851	1.523236	1.523862	1.52471	1.5256879999999999	1.526664	1.527522	1.528203	1.528699	1.529037	1.5292380000000001	1.529301	1.5291999999999999	1.5289219999999999	1.528492	1.5279990000000001	1.5275730000000001	1.5273589999999999	1.527455	1.5278860000000001	1.528591	1.5294589999999999	1.530373	1.5312410000000001	1.5320240000000001	1.5327249999999999	1.533355	1.5339160000000001	1.5343830000000001	1.5347189999999999	1.534894	1.5349090000000001	1.534794	1.5346010000000001	1.534381	1.5341659999999999	1.533965	1.5337750000000001	1.5335909999999999	1.5334159999999999	1.5332619999999999	1.533137	1.533039	1.532964	1.5329120000000001	1.5329120000000001	1.5330280000000001	1.5333319999999999	1.533884	1.534689	1.5356829999999999	1.5367489999999999	1.537757	1.5386310000000001	1.5393760000000001	1.5400780000000001	1.5408470000000001	1.5417590000000001	1.5427930000000001	1.543833	1.544699	1.545242	1.545418	1.5453239999999999	1.5451630000000001	1.545153	1.545452	1.5460799999999999	1.546924	1.5477879999999999	1.5484990000000001	1.5489809999999999	1.5492859999999999	1.5495650000000001	1.550001	1.550727	1.551768	1.5530440000000001	1.5543990000000001	1.5556749999999999	1.5567530000000001	1.557582	1.5581780000000001	1.5586	1.5589170000000001	1.5591870000000001	1.5594570000000001	1.5597570000000001	1.5601020000000001	1.5604929999999999	1.560913	1.5613360000000001	1.5617350000000001	1.5621050000000001	1.56247	1.5628789999999999	1.563385	1.564009	1.564724	1.5654490000000001	1.5660689999999999	1.5664769999999999	1.566614	1.566486	1.566154	1.5657019999999999	1.565202	1.564697	1.5642020000000001	1.563733	1.5633300000000001	1.5630660000000001	1.563042	1.563339	1.5639879999999999	1.5649459999999999	1.5661080000000001	1.5673379999999999	1.568506	1.5695349999999999	1.5704100000000001	1.5711630000000001	1.5718430000000001	1.5724940000000001	1.573135	1.573758	1.574341	1.574857	1.575278	1.575582	1.575744	1.5757570000000001	1.575631	1.57541	1.5751580000000001	1.574953	1.5748530000000001	1.5748740000000001	1.5749919999999999	1.575159	1.5753429999999999	1.5755509999999999	1.575839	1.576287	1.5769569999999999	1.5778490000000001	1.5788880000000001	1.5799399999999999	1.5808819999999999	1.5816460000000001	1.58226	1.5828199999999999	1.5834429999999999	1.5841909999999999	1.5850329999999999	1.5858449999999999	1.586473	1.5868169999999999	1.5868819999999999	1.586794	1.5867260000000001	1.5868340000000001	1.5871580000000001	1.5875999999999999	1.5879490000000001	1.587979	1.587542	1.586627	1.5853710000000001	1.584003	1.5827869999999999	1.581933	1.5815760000000001	1.581774	1.5825199999999999	1.5837460000000001	1.585321	1.587056	1.5886880000000001	1.589926	1.5905370000000001	1.590409	1.589618	1.5884050000000001	1.5871310000000001	1.5861510000000001	1.5856950000000001	1.5858399999999999	1.5864990000000001	1.5874889999999999	1.5886020000000001	1.5896809999999999	1.5906389999999999	1.591437	1.592047	1.5924309999999999	1.592546	1.592387	1.5920240000000001	1.59162	1.5913820000000001	1.591513	1.592133	1.593237	1.594703	1.5963400000000001	1.5979730000000001	1.59948	1.6008290000000001	1.602044	1.6031709999999999	1.6042320000000001	1.605218	1.606101	1.606857	1.6074870000000001	1.608009	1.6084369999999999	1.6087659999999999	1.6089770000000001	1.609067	1.6090899999999999	1.6091869999999999	1.60955	1.6103769999999999	1.611777	1.6137060000000001	1.615944	1.618147	1.6199779999999999	1.6211979999999999	1.621775	1.6218680000000001	1.6217699999999999	1.621766	1.6220129999999999	1.6225020000000001	1.623067	1.6234759999999999	1.6235269999999999	1.6231500000000001	1.6224369999999999	1.621618	1.6209750000000001	1.620763	1.621148	1.6221570000000001	1.623685	1.6255170000000001	1.6274029999999999	1.629095	1.6304190000000001	1.6313219999999999	1.6318870000000001	1.6323160000000001	1.6328530000000001	1.6337410000000001	1.6351230000000001	1.637005	1.6392409999999999	1.6415759999999999	1.643729	1.6454409999999999	1.64656	1.647062	1.647038	1.646649	1.646085	1.645529	1.6451180000000001	1.644938	1.645011	1.6453009999999999	1.645732	1.6462159999999999	1.6466989999999999	1.6471899999999999	1.6477740000000001	1.648577	1.649724	1.6512579999999999	1.653105	1.655063	1.6568590000000001	1.658247	1.659071	1.6593290000000001	1.659152	1.658744	1.6582920000000001	1.6579159999999999	1.657662	1.6575420000000001	1.6575800000000001	1.657856	1.6584760000000001	1.6595310000000001	1.6610240000000001	1.6628320000000001	1.664712	1.666366	1.667565	1.66821	1.6683790000000001	1.668272	1.6681429999999999	1.6681839999999999	1.6684730000000001	1.668979	1.6696040000000001	1.670255	1.6708890000000001	1.6715199999999999	1.672194	1.672944	1.673754	1.6745719999999999	1.6753279999999999	1.6759919999999999	1.6765909999999999	1.6772089999999999	1.677942	1.6788559999999999	1.6799519999999999	1.681155	1.6823410000000001	1.6833819999999999	1.6841870000000001	1.6847259999999999	1.6850259999999999	1.685152	1.6851970000000001	1.685262	1.6854480000000001	1.6858610000000001	1.6865939999999999	1.6877059999999999	1.689206	1.691036	1.693082	1.695179	1.69716	1.6988829999999999	1.7002459999999999	1.701201	1.701749	1.7019340000000001	1.7018359999999999	1.701573	1.701292	1.70113	1.7011970000000001	1.70153	1.702091	1.7027760000000001	1.7034689999999999	1.7041059999999999	1.704707	1.7053849999999999	1.7062839999999999	1.707522	1.709104	1.710906	1.71269	1.7142040000000001	1.715276	1.715892	1.7162040000000001	1.7164759999999999	1.7169970000000001	1.7179500000000001	1.7193670000000001	1.7211099999999999	1.722931	1.7245280000000001	1.7256370000000001	1.7261089999999999	1.725924	1.7251970000000001	1.7241280000000001	1.722977	1.721992	1.7213579999999999	1.721179	1.721465	1.7221550000000001	1.723155	1.724394	1.7258530000000001	1.7275529999999999	1.7295240000000001	1.731744	1.7340949999999999	1.7363690000000001	1.7383169999999999	1.7397290000000001	1.7405349999999999	1.7408319999999999	1.7408570000000001	1.7408699999999999	1.741069	1.7414970000000001	1.7420439999999999	1.7425060000000001	1.7427049999999999	1.7425839999999999	1.7422390000000001	1.741886	1.7417499999999999	1.7420009999999999	1.742675	1.7437039999999999	1.7449699999999999	1.7463820000000001	1.7479150000000001	1.749598	1.7514559999999999	1.7534559999999999	1.755463	1.757287	1.7587349999999999	1.7596989999999999	1.760202	1.760389	1.760462	1.7605919999999999	1.760888	1.7613799999999999	1.762062	1.7629280000000001	1.763987	1.7652410000000001	1.7666470000000001	1.7680849999999999	1.769388	1.770383	1.7709950000000001	1.7712920000000001	1.7714909999999999	1.771855	1.772589	1.773733	1.775134	1.776497	1.7775049999999999	1.7779700000000001	1.7779	1.777501	1.7770570000000001	1.7768330000000001	1.776969	1.7774559999999999	1.7781819999999999	1.7790170000000001	1.779884	1.7807740000000001	1.7817210000000001	1.7827489999999999	1.7838320000000001	1.7848999999999999	1.785882	1.7867550000000001	1.7875760000000001	1.788456	1.7895190000000001	1.7908329999999999	1.7923910000000001	1.7941229999999999	1.7959510000000001	1.797828	1.7997460000000001	1.8016970000000001	1.8036099999999999	1.8052969999999999	1.806497	1.8069329999999999	1.8064640000000001	1.8051649999999999	1.80335	1.8014730000000001	1.79996	1.7991109999999999	1.7990060000000001	1.799545	1.8005310000000001	1.801798	1.8032600000000001	1.8049040000000001	1.8067169999999999	1.8086040000000001	1.8103590000000001	1.8117430000000001	1.812586	1.8129090000000001	1.812937	1.8130269999999999	1.8134920000000001	1.814422	1.8156330000000001	1.8167139999999999	1.817261	1.8170459999999999	1.8162020000000001	1.815164	1.81454	1.814819	1.8161639999999999	1.8183370000000001	1.820781	1.822846	1.8239989999999999	1.824049	1.823156	1.8217369999999999	1.8202449999999999	1.819034	1.8182970000000001	1.818085	1.818406	1.819302	1.820862	1.8231820000000001	1.8262670000000001	1.829982	1.8340190000000001	1.8379799999999999	1.84151	1.8443689999999999	1.8465180000000001	1.8480760000000001	1.849259	1.8502719999999999	1.8512390000000001	1.852204	1.8531409999999999	1.853996	1.8547199999999999	1.8552789999999999	1.8556589999999999	1.8558680000000001	1.855945	1.8559760000000001	1.8560970000000001	1.8564639999999999	1.8572120000000001	1.8583970000000001	1.8599540000000001	1.8617010000000001	1.86338	1.864762	1.8656969999999999	1.8661859999999999	1.8663529999999999	1.866409	1.8665480000000001	1.8668849999999999	1.8674170000000001	1.8680349999999999	1.868568	1.868838	1.8687309999999999	1.8682399999999999	1.8674820000000001	1.8666879999999999	1.8661639999999999	1.8662300000000001	1.867103	1.8688279999999999	1.8712089999999999	1.873853	1.8762190000000001	1.8777870000000001	1.8782430000000001	1.877567	1.876063	1.8742239999999999	1.8726160000000001	1.871672	1.871578	1.8722730000000001	1.8734999999999999	1.8749389999999999	1.8762920000000001	1.8773930000000001	1.8782110000000001	1.878816	1.879332	1.8798999999999999	1.880673	1.8818090000000001	1.8834759999999999	1.885826	1.888935	1.892752	1.8970499999999999	1.901462	1.9055009999999999	1.9086780000000001	1.910642	1.9112169999999999	1.9104570000000001	1.9085970000000001	1.906012	1.903135	1.9003760000000001	1.898123	1.896668	1.896196	1.8967700000000001	1.8983270000000001	1.9006959999999999	1.903624	1.9068430000000001	1.9101030000000001	1.913195	1.915972	1.918337	1.92025	1.92174	1.9229290000000001	1.9240360000000001	1.925319	1.927025	1.9292670000000001	1.931959	1.934779	1.9372400000000001	1.9388449999999999	1.939209	1.93824	1.936167	1.933511	1.930904	1.9289259999999999	1.9280109999999999	1.9283380000000001	1.929861	1.932337	1.9354150000000001	1.938677	1.941705	1.944188	1.9459709999999999	1.9471290000000001	1.9479550000000001	1.948912	1.950491	1.953017	1.956547	1.9607870000000001	1.96519	1.9690529999999999	1.9717880000000001	1.973114	1.973114	1.9721820000000001	1.9708220000000001	1.9694910000000001	1.968421	1.967598	1.966828	1.965862	1.9645060000000001	1.962701	1.960539	1.958234	1.9560839999999999	1.9543900000000001	1.953451	1.9535169999999999	1.9547399999999999	1.957152	1.9606239999999999	1.9648890000000001	1.969546	1.9741610000000001	1.9783729999999999	1.9819329999999999	1.984764	1.986934	1.988607	1.989978	1.9912430000000001	1.992597	1.994227	1.9963059999999999	1.9989669999999999	2.0022500000000001	2.0060739999999999	2.0102250000000002	2.0144359999999999	2.018437	2.0220470000000001	2.0252180000000002	2.027997	2.030446	2.0325540000000002	2.0341900000000002	2.0351279999999998	2.0351560000000002	2.0341629999999999	2.0322399999999998	2.0296609999999999	2.0268389999999998	2.0241950000000002	2.022062	2.0206620000000002	2.0200749999999998	2.0202749999999998	2.0211440000000001	2.022497	2.0240969999999998	2.0256810000000001	2.027056	2.0281690000000001	2.029191	2.0305	2.0326140000000001	2.0360049999999998	2.0408840000000001	2.047072	2.0539299999999998	2.0605280000000001	2.065779	2.0688149999999998	2.0692569999999999	2.0672809999999999	2.0635210000000002	2.0587939999999998	2.0539209999999999	2.0495000000000001	2.0458959999999999	2.0433110000000001	2.041817	2.0414020000000002	2.0419520000000002	2.0432440000000001	2.0449310000000001	2.046586	2.0478459999999998	2.0485069999999999	2.0486279999999999	2.0485120000000001	2.048645	2.0495399999999999	2.0515650000000001	2.0548829999999998	2.0593750000000002	2.0646789999999999	2.0701890000000001	2.07517	2.0789040000000001	2.080768	2.0804580000000001	2.0780759999999998	2.0741740000000002	2.0696159999999999	2.065366	2.0623040000000001	2.06094	2.061356	2.0632030000000001	2.0658750000000001	2.0686710000000001	2.0710229999999998	2.0726830000000001	2.073734	2.0745300000000002	2.075529	2.0771959999999998	2.0798969999999999	2.0838450000000002	2.089105	2.0955550000000001	2.102887	2.1105580000000002	2.1178620000000001	2.1240830000000002	2.1285940000000001	2.1310929999999999	2.1316449999999998	2.1306440000000002	2.1286230000000002	2.1260859999999999	2.123427	2.1208960000000001	2.118709	2.117146	2.116536	2.1172049999999998	2.1193059999999999	2.1226940000000001	2.1268699999999998	2.1311089999999999	2.1347580000000002	2.1374309999999999	2.139192	2.140444	2.1417169999999999	2.143329	2.1452140000000002	2.1469450000000001	2.1479900000000001	2.1480610000000002	2.1473279999999999	2.1464129999999999	2.1461000000000001	2.1469990000000001	2.1491790000000002	2.1520980000000001	2.1547290000000001	2.1560459999999999	2.155408	2.1528830000000001	2.1491690000000001	2.1453000000000002	2.1421899999999998	2.140266	2.1394519999999999	2.1392669999999998	2.139157	2.1387170000000002	2.1379100000000002	2.1370309999999999	2.136603	2.1371509999999998	2.139043	2.142436	2.1472329999999999	2.1531150000000001	2.1595399999999998	2.1658460000000002	2.1713300000000002	2.17537	2.1776490000000002	2.178239	2.1776140000000002	2.1764260000000002	2.1753130000000001	2.174642	2.17442	2.174382	2.1741969999999999	2.173708	2.1730079999999998	2.1723530000000002	2.1719010000000001	2.1714799999999999	2.1705000000000001	2.1681970000000002	2.1639919999999999	2.1580029999999999	2.1511819999999999	2.145216	2.1418889999999999	2.1425290000000001	2.1476069999999998	2.1565120000000002	2.1677050000000002	2.179071	2.188771	2.1957010000000001	2.1998350000000002	2.2019440000000001	2.203074	2.2039439999999999	2.2046549999999998	2.2048369999999999	2.2040359999999999	2.2021639999999998	2.1996980000000002	2.1975880000000001	2.1968570000000001	2.1983269999999999	2.2023000000000001	2.2085720000000002	2.2165560000000002	2.2255910000000001	2.2351510000000001	2.2448760000000001	2.2545199999999999	2.263744	2.271935	2.2782969999999998	2.2820330000000002	2.282689	2.2804190000000002	2.2760159999999998	2.2707190000000002	2.265755	2.262159	2.2605040000000001	2.2608429999999999	2.2627679999999999	2.2655080000000001	2.2681640000000001	2.269781	2.2696190000000001	2.2673040000000002	2.262864	2.2566980000000001	2.2494040000000002	2.2416239999999998	2.2338550000000001	2.2264349999999999	2.21963	2.2137440000000002	2.2092269999999998	2.206693	2.206712	2.209632	2.215287	2.2229220000000001	2.2311550000000002	2.23828	2.242874	2.244167	2.2423989999999998	2.2385899999999999	2.2341869999999999	2.2304330000000001	2.227986	2.2268970000000001	2.2267329999999999	2.2269420000000002	2.2271369999999999	2.2273239999999999	2.2278530000000001	2.2292290000000001	2.2318180000000001	2.2356820000000002	2.240529	2.2458649999999998	2.2511830000000002	2.2561680000000002	2.2608320000000002	2.265466	2.2705169999999999	2.276348	2.2831079999999999	2.2905920000000002	2.2982670000000001	2.3052920000000001	2.3107160000000002	2.313758	2.3139780000000001	2.3115109999999999	2.307042	2.3017259999999999	2.296843	2.2934809999999999	2.2924039999999999	2.2938420000000002	2.2975289999999999	2.3027299999999999	2.3084519999999999	2.313542	2.3168150000000001	2.3172999999999999	2.3143129999999998	2.3076300000000001	2.2976160000000001	2.2852700000000001	2.2721369999999999	2.2599049999999998	2.2502610000000001	2.2444820000000001	2.2432129999999999	2.2464770000000001	2.2536830000000001	2.2638479999999999	2.2756799999999999	2.2879239999999998	2.2995739999999998	2.3098749999999999	2.3183919999999998	2.3248829999999998	2.3291879999999998	2.3312119999999998	2.3309479999999998	2.3285520000000002	2.324363	2.3188870000000001	2.3127580000000001	2.3065920000000002	2.3009930000000001	2.2965080000000002	2.293526	2.292306	2.292862	2.2949660000000001	2.2981240000000001	2.3016890000000001	2.3050769999999998	2.3078799999999999	2.3100610000000001	2.3119209999999999	2.314009	2.3168639999999998	2.3208299999999999	2.3259720000000002	2.3320859999999999	2.3388300000000002	2.3458209999999999	2.3527629999999999	2.3594279999999999	2.3655759999999999	2.370908	2.3750070000000001	2.3773849999999999	2.3776280000000001	2.3754870000000001	2.3709799999999999	2.36442	2.3564280000000002	2.347906	2.3399040000000002	2.3336440000000001	2.330276	2.3305980000000002	2.334902	2.3427039999999999	2.3527969999999998	2.3633160000000002	2.372376	2.3786890000000001	2.3819859999999999	2.3830439999999999	2.3831359999999999	2.3833090000000001	2.383715	2.3835190000000002	2.3812820000000001	2.3759079999999999	2.3673549999999999	2.3570220000000002	2.3471470000000001	2.3401450000000001	2.3376779999999999	2.3401429999999999	2.3467129999999998	2.3556900000000001	2.3653189999999999	2.374342	2.382593	2.3908260000000001	2.4002180000000002	2.4115690000000001	2.4248430000000001	2.4390540000000001	2.4527139999999998	2.4644400000000002	2.4734929999999999	2.4800010000000001	2.484607	2.4879259999999999	2.4900540000000002	2.4905740000000001	2.4888750000000002	2.4846729999999999	2.4782510000000002	2.4703900000000001	2.4619390000000001	2.4535019999999998	2.4452780000000001	2.4372250000000002	2.4294129999999998	2.4223129999999999	2.416766	2.4138030000000001	2.4141750000000002	2.4180259999999998	2.4247700000000001	2.4333109999999998	2.4424410000000001	2.4511949999999998	2.4591889999999998	2.4664670000000002	2.4731230000000002	2.4789400000000001	2.483279	2.4854050000000001	2.4850669999999999	2.4829110000000001	2.4804740000000001	2.4794870000000002	2.481271	2.4860199999999999	2.4927410000000001	2.499492	2.504337	2.5063460000000002	2.5060449999999999	2.5051749999999999	2.505681	2.5089030000000001	2.5148830000000002	2.5225300000000002	2.5301439999999999	2.536454	2.5412539999999999	2.545436	2.550252	2.556387	2.5631949999999999	2.568737	2.5703779999999998	2.5660980000000002	2.5556830000000001	2.5408469999999999	2.5244049999999998	2.5088370000000002	2.4956749999999999	2.4851459999999999	2.4765799999999998	2.4690029999999998	2.4617939999999998	2.4550169999999998	2.4493450000000001	2.4457260000000001	2.4449640000000001	2.4476179999999998	2.4539390000000001	2.4639869999999999	2.4776729999999998	2.4946579999999998	2.5140380000000002	2.533903	2.5514420000000002	2.5633309999999998	2.5669050000000002	2.5616479999999999	2.5496530000000002	2.5349330000000001	2.5215130000000001	2.5124740000000001	2.509064	2.5107059999999999	2.5153979999999998	2.52054	2.5240779999999998	2.5251619999999999	2.5245850000000001	2.5242789999999999	2.5267529999999998	2.534224	2.548162	2.569134	2.5965630000000002	2.6285620000000001	2.6614100000000001	2.6900499999999998	2.708904	2.7140089999999999	2.7054399999999998	2.687665	2.6677840000000002	2.6522779999999999	2.6459039999999998	2.6508370000000001	2.6667519999999998	2.6911079999999998	2.7196769999999999	2.7479290000000001	2.7719049999999998	2.7897400000000001	2.8016299999999998	2.8088220000000002	2.8121640000000001	2.8114400000000002	2.805787	2.794905	2.7798660000000002	2.763191	2.7476669999999999	2.7352919999999998	2.726642	2.7207750000000002	2.7158479999999998	2.7099679999999999	2.7022529999999998	2.6931400000000001	2.6841020000000002	2.6766839999999998	2.6718099999999998	2.66926	2.667837	2.6657549999999999	2.6614179999999998	2.6541399999999999	2.6443300000000001	2.6333700000000002	2.6230380000000002	2.6151840000000002	2.6112340000000001	2.612053	2.6179260000000002	2.6284610000000002	2.642652	2.65882	2.6750630000000002	2.689511	2.7007729999999999	2.7082389999999998	2.7119450000000001	2.7121659999999999	2.7090169999999998	2.7024400000000002	2.69258	2.6802869999999999	2.667456	2.6567229999999999	2.650477	2.6502189999999999	2.6555719999999998	2.6641219999999999	2.6715	2.6730130000000001	2.6658759999999999	2.6507049999999999	2.6314500000000001	2.6133350000000002	2.6011190000000002	2.5973809999999999	2.6023869999999998	2.6141399999999999	2.6291730000000002	2.643402	2.653521	2.6583839999999999	2.659033	2.657851	2.657025	2.657823	2.6602939999999999	2.6635979999999999	2.6664590000000001	2.667618	2.6661450000000002	2.6613739999999999	2.6530330000000002	2.6412909999999998	2.6268959999999999	2.6111149999999999	2.595415	2.581178	2.5691619999999999	2.5593680000000001	2.5511379999999999	2.5435859999999999	2.5361129999999998	2.5288200000000001	2.5225550000000001	2.5186069999999998	2.5181710000000002	2.5217740000000002	2.5290870000000001	2.5389189999999999	2.5497339999999999	2.5600369999999999	2.5690230000000001	2.5767660000000001	2.5840350000000001	2.5917759999999999	2.6005690000000001	2.6103399999999999	2.6203120000000002	2.62927	2.635729	2.638334	2.6360510000000001	2.628279	2.6150989999999998	2.5974490000000001	2.577216	2.5568149999999998	2.538818	2.5254850000000002	2.518211	2.5175550000000002	2.5231460000000001	2.5338449999999999	2.547758	2.5625599999999999	2.5761620000000001	2.5870510000000002	2.594821	2.6000610000000002	2.6040519999999998	2.6081430000000001	2.6132780000000002	2.619764	2.6270310000000001	2.6337640000000002	2.638096	2.6384159999999999	2.634099	2.6260219999999999	2.6163400000000001	2.6078389999999998	2.603094	2.6035059999999999	2.609057	2.6181380000000001	2.6281089999999998	2.6357840000000001	2.6384449999999999	2.6347740000000002	2.624981	2.610582	2.5936699999999999	2.5767069999999999	2.5622180000000001	2.5525600000000002	2.5500579999999999	2.5563739999999999	2.5719599999999998	2.5953400000000002	2.6226189999999998	2.6477490000000001	2.6634419999999999	2.66473	2.651421	2.6283889999999999	2.6024389999999999	2.579453	2.5627450000000001	2.5527229999999999	2.5478450000000001	2.5457269999999999	2.5445030000000002	2.543415	2.542907	2.543857	2.5466639999999998	2.5506009999999999	2.554017	2.554942	2.55233	2.5466920000000002	2.5398869999999998	2.5339719999999999	2.5299670000000001	2.52719	2.523447	2.5161899999999999	2.5039410000000002	2.4875630000000002	2.470097	2.4558520000000001	2.448661	2.4513020000000001	2.464912	2.4888840000000001	2.520683	2.5558649999999998	2.5890390000000001	2.6144699999999998	2.62798	2.628253	2.6169159999999998	2.5975950000000001	2.5744039999999999	2.5513460000000001	2.5314830000000001	2.5166490000000001	2.507565	2.503701	2.5036659999999999	2.5056579999999999	2.5083190000000002	2.5112380000000001	2.5150350000000001	2.5208439999999999	2.5295770000000002	2.5412249999999998	2.5546440000000001	2.5676950000000001	2.5779589999999999	2.5838380000000001	2.5850070000000001	2.582389	2.577261	2.5704729999999998	2.5619100000000001	2.5508289999999998	2.5365709999999999	2.5194570000000001	2.5010119999999998	2.483692	2.4699610000000001	2.4615420000000001	2.4591889999999998	2.4624329999999999	2.469789	2.4788239999999999	2.4868190000000001	2.4912749999999999	2.4906329999999999	2.4849410000000001	2.4758680000000002	2.4662329999999999	2.4588549999999998	2.4559440000000001	2.4584220000000001	2.4656739999999999	2.4755039999999999	2.4844599999999999	2.4888699999999999	2.4857290000000001	2.4743189999999999	2.4565920000000001	2.4366159999999999	2.4187780000000001	2.4061460000000001	2.399966	2.39941	2.402269	2.4057309999999998	2.40761	2.4069660000000002	2.4042020000000002	2.4005130000000001	2.3970630000000002	2.3943409999999998	2.3919009999999998	2.3886440000000002	2.3834170000000001	2.3757540000000001	2.366177	2.356144	2.3473830000000002	2.3414570000000001	2.3392369999999998	2.3407990000000001	2.3456290000000002	2.3529870000000002	2.3623479999999999	2.3735780000000002	2.3869760000000002	2.4029159999999998	2.4211999999999998	2.4404560000000002	2.4578139999999999	2.46902	2.470008	2.4585129999999999	2.435298	2.4039220000000001	2.3693939999999998	2.3366929999999999	2.3093129999999999	2.2892619999999999	2.2769189999999999	2.271385	2.2710029999999999	2.2739159999999998	2.2786409999999999	2.2841580000000001	2.2899989999999999	2.2960410000000002	2.3022670000000001	2.3086389999999999	2.3151139999999999	2.3217400000000001	2.3287140000000002	2.3362989999999999	2.3445740000000002	2.3531390000000001	2.3609290000000001	2.3663210000000001	2.3678059999999999	2.3646069999999999	2.3571369999999998	2.346848	2.3357169999999998	2.3255759999999999	2.3174800000000002	2.311671	2.307639	2.304551	2.30158	2.2982670000000001	2.2945859999999998	2.290781	2.2871109999999999	2.283687	2.2805089999999999	2.2776689999999999	2.2755529999999999	2.274842	2.2761640000000001	2.2796660000000002	2.2846760000000002	2.28979	2.293253	2.2935300000000001	2.290038	2.2833760000000001	2.2752680000000001	2.2678050000000001	2.2628879999999998	2.2614679999999998	2.2632219999999998	2.2667419999999998	2.2700999999999998	2.2716620000000001	2.2703799999999998	2.265978	2.2587190000000001	2.2491430000000001	2.2379380000000002	2.2258990000000001	2.2140900000000001	2.203684	2.1957300000000002	2.1908859999999999	2.1889829999999999	2.1889050000000001	2.1886830000000002	2.1862699999999999	2.180256	2.170544	2.1583610000000002	2.1457449999999998	2.1347849999999999	2.1268539999999998	2.122522	2.121505	2.123027	2.1261510000000001	2.130331	2.13571	2.1429689999999999	2.1527020000000001	2.164784	2.1782339999999998	2.1915119999999999	2.2030500000000002	2.2114579999999999	2.2158929999999999	2.2160959999999998	2.212386	2.2056239999999998	2.1970730000000001	2.1882440000000001	2.18045	2.1745950000000001	2.1708470000000002	2.1685439999999998	2.1662750000000002	2.162328	2.1554859999999998	2.145521	2.1335389999999999	2.1215299999999999	2.11192	2.1067200000000001	2.1069559999999998	2.1125250000000002	2.1221399999999999	2.1337640000000002	2.1449039999999999	2.153473	2.1582699999999999	2.1591079999999998	2.1566779999999999	2.1521140000000001	2.1467130000000001	2.1416149999999998	2.1378439999999999	2.136317	2.1376750000000002	2.1420309999999998	2.1485099999999999	2.1552500000000001	2.1597770000000001	2.160212	2.1562420000000002	2.1489259999999999	2.1399560000000002	2.130795	2.1224910000000001	2.115558	2.1101269999999999	2.1061610000000002	2.1035249999999999	2.1020340000000002	2.1013280000000001	2.1007859999999998	2.0995119999999998	2.0964399999999999	2.0908129999999998	2.0825300000000002	2.0723199999999999	2.0614880000000002	2.0515569999999999	2.0438200000000002	2.0388920000000001	2.0366490000000002	2.036178	2.036146	2.0351360000000001	2.0322650000000002	2.0275159999999999	2.021652	2.0158079999999998	2.0109520000000001	2.0077050000000001	2.006205	2.0062310000000001	2.0073479999999999	2.009061	2.0109140000000001	2.0124719999999998	2.0133730000000001	2.013334	2.0122119999999999	2.0101140000000002	2.0074290000000001	2.0047730000000001	2.0027400000000002	2.001776	2.0020669999999998	2.0035099999999999	2.005709	2.0079530000000001	2.0093450000000002	2.0088810000000001	2.0058440000000002	2.000124	1.992262	1.9832689999999999	1.9742660000000001	1.9663980000000001	1.9606410000000001	1.957746	1.9581820000000001	1.961851	1.96787	1.9743919999999999	1.9791749999999999	1.9803869999999999	1.9773849999999999	1.9708829999999999	1.9623200000000001	1.9531829999999999	1.944501	1.9368890000000001	1.930607	1.925659	1.9219269999999999	1.919197	1.9172119999999999	1.9156899999999999	1.9143889999999999	1.913165	1.9120090000000001	1.9110549999999999	1.9104909999999999	1.910326	1.9101520000000001	1.9092210000000001	1.906854	1.9029290000000001	1.8978090000000001	1.892093	1.886377	1.881192	1.876922	1.8736809999999999	1.8712819999999999	1.869251	1.8670640000000001	1.8643430000000001	1.861048	1.8574550000000001	1.8540190000000001	1.8511599999999999	1.849059	1.8475870000000001	1.846306	1.8446819999999999	1.8422460000000001	1.8388409999999999	1.8346610000000001	1.8302080000000001	1.8260879999999999	1.8228089999999999	1.82063	1.8194589999999999	1.8189230000000001	1.818481	1.817626	1.815971	1.81332	1.8096920000000001	1.805358	1.8008390000000001	1.7967690000000001	1.793757	1.7920670000000001	1.7914350000000001	1.7910090000000001	1.7896840000000001	1.7866550000000001	1.781695	1.7752239999999999	1.767935	1.760443	1.7531369999999999	1.746218	1.73986	1.7342299999999999	1.7295450000000001	1.7260470000000001	1.7238100000000001	1.7225699999999999	1.7216309999999999	1.720159	1.7175069999999999	1.7135229999999999	1.7085399999999999	1.7031769999999999	1.6981219999999999	1.6939109999999999	1.6908749999999999	1.689036	1.688137	1.687713	1.687252	1.6863699999999999	1.68485	1.6826859999999999	1.68001	1.6770229999999999	1.6739200000000001	1.670868	1.6680379999999999	1.6656029999999999	1.663764	1.6627369999999999	1.662669	1.6635279999999999	1.664917	1.6660649999999999	1.665988	1.664048	1.6603889999999999	1.6557809999999999	1.6511290000000001	1.6470769999999999	1.644048	1.642288	1.6419410000000001	1.6430499999999999	1.6453739999999999	1.6482490000000001	1.6506449999999999	1.6518379999999999	1.651829	1.6511020000000001	1.650126	1.6491169999999999	1.64805	1.64676	1.6450689999999999	1.6429069999999999	1.6403730000000001	1.637707	1.635197	1.6330469999999999	1.631338	1.6299969999999999	1.6288389999999999	1.627624	1.6261460000000001	1.6243030000000001	1.6221049999999999	1.6196630000000001	1.61713	1.614703	1.612587	1.6109990000000001	1.6101559999999999	1.610217	1.6112139999999999	1.613008	1.615324	1.617831	1.6202099999999999	1.6222510000000001	1.6238779999999999	1.625151	1.6262099999999999	1.6272150000000001	1.6282620000000001	1.6293489999999999	1.630363	1.6311100000000001	1.63141	1.6311629999999999	1.630423	1.629381	1.62832	1.627505	1.627122	1.627275	1.627966	1.6291150000000001	1.630557	1.6320669999999999	1.6334040000000001	1.634363	1.634852	1.6348990000000001	1.63463	1.6342030000000001	1.633769	1.6334360000000001	1.633254	1.633224	1.633329	1.633561	1.6339649999999999	1.6346430000000001	1.635734	1.6373500000000001	1.639494	1.6419779999999999	1.64438	1.64615	1.6468259999999999	1.646244	1.6446210000000001	1.6423989999999999	1.640021	1.637769	1.6357680000000001	1.634063	1.6326700000000001	1.6316200000000001	1.630949	1.6306510000000001	1.6306480000000001	1.630771	1.6308130000000001	1.630601	1.6301049999999999	1.629467	1.628987	1.6290180000000001	1.6298349999999999	1.631556	1.6341049999999999	1.637275	1.6408320000000001	1.6446369999999999	1.6486590000000001	1.652868	1.657087	1.660873	1.663511	1.6643129999999999	1.6629430000000001	1.6596759999999999	1.655289	1.6507510000000001	1.6469	1.644207	1.642833	1.6426419999999999	1.6433089999999999	1.644347	1.6452500000000001	1.6456660000000001	1.6454949999999999	1.644949	1.644447	1.6445240000000001	1.645672	1.6482049999999999	1.6521030000000001	1.65689	1.661783	1.6659649999999999	1.66893	1.670531	1.6708860000000001	1.6702779999999999	1.669076	1.6676930000000001	1.6664840000000001	1.6657470000000001	1.6656759999999999	1.666358	1.6678249999999999	1.670031	1.672828	1.6757789999999999	1.6781060000000001	1.6789750000000001	1.678015	1.6755910000000001	1.6724000000000001	1.6690579999999999	1.6658999999999999	1.6630400000000001	1.6605049999999999	1.658283	1.6563969999999999	1.6549750000000001	1.654255	1.6545000000000001	1.6558090000000001	1.6579330000000001	1.6602520000000001	1.661988	1.662595	1.6619250000000001	1.6602730000000001	1.658188	1.656318	1.6552530000000001	1.655384	1.6568940000000001	1.6596519999999999	1.663265	1.667122	1.670628	1.673394	1.6752940000000001	1.676428	1.676968	1.677049	1.676731	1.6760539999999999	1.675116	1.674096	1.6732640000000001	1.6729419999999999	1.6734100000000001	1.6748240000000001	1.677087	1.679837	1.682528	1.6846620000000001	1.6859919999999999	1.6865190000000001	1.686428	1.6859519999999999	1.685303	1.6845909999999999	1.683799	1.682793	1.6814089999999999	1.679548	1.677222	1.674566	1.6717919999999999	1.6691560000000001	1.6668700000000001	1.6650750000000001	1.6638040000000001	1.662981	1.662474	1.6621729999999999	1.6620790000000001	1.662336	1.663206	1.6649529999999999	1.6676949999999999	1.6712260000000001	1.675017	1.678334	1.680626	1.681794	1.682196	1.6824269999999999	1.6830510000000001	1.684455	1.686712	1.6895709999999999	1.6924859999999999	1.6948259999999999	1.6961029999999999	1.6961310000000001	1.6950510000000001	1.6932	1.690971	1.6887000000000001	1.6867019999999999	1.68529	1.6847540000000001	1.685357	1.687233	1.6903060000000001	1.694224	1.698399	1.702178	1.704977	1.70651	1.7068300000000001	1.70628	1.7053069999999999	1.7042889999999999	1.703419	1.7026140000000001	1.701584	1.7000059999999999	1.6977709999999999	1.6950909999999999	1.6924760000000001	1.6905539999999999	1.690032	1.6915899999999999	1.6957040000000001	1.702277	1.710102	1.7169220000000001	1.7202379999999999	1.7189810000000001	1.7139690000000001	1.7070179999999999	1.6998740000000001	1.69371	1.6893100000000001	1.6870480000000001	1.686936	1.6885509999999999	1.691079	1.693638	1.6957180000000001	1.6974530000000001	1.6993940000000001	1.7021280000000001	1.7059500000000001	1.710764	1.7160550000000001	1.7210639999999999	1.7249289999999999	1.726972	1.726915	1.724864	1.721222	1.7164999999999999	1.711327	1.706394	1.7023600000000001	1.699708	1.6984950000000001	1.698388	1.6988920000000001	1.6996929999999999	1.700804	1.702585	1.705657	1.71069	1.717948	1.7266509999999999	1.7347319999999999	1.739706	1.7403439999999999	1.7371030000000001	1.7314419999999999	1.724828	1.718404	1.712906	1.708682	1.7058329999999999	1.704226	1.7036	1.703667	1.7042520000000001	1.7053430000000001	1.7070380000000001	1.709465	1.7127129999999999	1.716785	1.72157	1.726842	1.73221	1.7371760000000001	1.7411829999999999	1.743684	1.7442869999999999	1.7428360000000001	1.739503	1.7347630000000001	1.7293769999999999	1.7242470000000001	1.7201299999999999	1.717541	1.7166129999999999	1.7171749999999999	1.7189369999999999	1.7217279999999999	1.7255830000000001	1.73065	1.736953	1.7442359999999999	1.751916	1.759198	1.7652479999999999	1.7692760000000001	1.770777	1.7695879999999999	1.765927	1.7603439999999999	1.75362	1.7466790000000001	1.7403930000000001	1.735547	1.732734	1.732194	1.7337579999999999	1.7367440000000001	1.7401	1.742502	1.74278	1.7403040000000001	1.7351799999999999	1.728288	1.721031	1.7152989999999999	1.71289	1.714715	1.719919	1.7263219999999999	1.7320169999999999	1.7362770000000001	1.7392540000000001	1.7412319999999999	1.7422979999999999	1.742399	1.7415339999999999	1.739935	1.7380720000000001	1.736542	1.735859	1.7362109999999999	1.7373989999999999	1.7388570000000001	1.739949	1.740265	1.739995	1.7399119999999999	1.7411540000000001	1.7445949999999999	1.750313	1.7573080000000001	1.7638689999999999	1.7684629999999999	1.7704310000000001	1.7702230000000001	1.7689060000000001	1.7676700000000001	1.767334	1.768151	1.769603	1.7705610000000001	1.769803	1.766904	1.7625280000000001	1.757863	1.7539	1.7510939999999999	1.7494860000000001	1.7487900000000001	1.7485809999999999	1.7484120000000001	1.748016	1.7473730000000001	1.746669	1.7461679999999999	1.7461469999999999	1.746891	1.7486900000000001	1.7518199999999999	1.756456	1.7624930000000001	1.769361	1.775917	1.78085	1.783253	1.7831049999999999	1.7811570000000001	1.7785029999999999	1.7761499999999999	1.774734	1.7745709999999999	1.775574	1.7772760000000001	1.7788470000000001	1.7794220000000001	1.778538	1.7762800000000001	1.7731410000000001	1.7696829999999999	1.766418	1.7637050000000001	1.7617609999999999	1.7606599999999999	1.760257	1.760176	1.75989	1.7590399999999999	1.757679	1.7563359999999999	1.7557229999999999	1.756448	1.7587809999999999	1.7625679999999999	1.7673030000000001	1.7722469999999999	1.776686	1.7800130000000001	1.7819229999999999	1.782437	1.781852	1.7805850000000001	1.778993	1.7773099999999999	1.7756320000000001	1.774024	1.7726280000000001	1.771692	1.7714920000000001	1.7722519999999999	1.7740320000000001	1.7766999999999999	1.77993	1.783307	1.786392	1.788788	1.790192	1.7903739999999999	1.7892220000000001	1.7868090000000001	1.783423	1.7795749999999999	1.7758529999999999	1.7728409999999999	1.7709109999999999	1.770122	1.77024	1.770853	1.771585	1.7722389999999999	1.7728889999999999	1.773774	1.775126	1.7769889999999999	1.7791399999999999	1.781134	1.7825070000000001	1.7829999999999999	1.782753	1.782281	1.7822640000000001	1.783204	1.785164	1.7877879999999999	1.790492	1.7927949999999999	1.794478	1.795661	1.7966439999999999	1.797728	1.799023	1.800419	1.801642	1.8024230000000001	1.802646	1.802406	1.801928	1.8013760000000001	1.8006960000000001	1.799593	1.797661	1.7945530000000001	1.790173	1.7847470000000001	1.7788409999999999	1.773172	1.7685360000000001	1.765609	1.7647889999999999	1.76616	1.769431	1.774	1.7789839999999999	1.7834479999999999	1.7866899999999999	1.788389	1.7887169999999999	1.788203	1.7875650000000001	1.7874209999999999	1.7880849999999999	1.7894859999999999	1.7911999999999999	1.792664	1.7934410000000001	1.7934939999999999	1.793226	1.7933490000000001	1.794537	1.7971779999999999	1.801137	1.805787	1.810155	1.8133600000000001	1.8150569999999999	1.8155220000000001	1.815458	1.8155319999999999	1.816125	1.817172	1.8182970000000001	1.818973	1.818797	1.8176410000000001	1.815669	1.8132010000000001	1.81053	1.8077909999999999	1.8049599999999999	1.8019719999999999	1.798861	1.7958149999999999	1.7931509999999999	1.791228	1.7903039999999999	1.790516	1.7918769999999999	1.7943260000000001	1.797776	1.802128	1.8072410000000001	1.8128649999999999	1.8186150000000001	1.8240229999999999	1.8285960000000001	1.831958	1.833931	1.834514	1.8338220000000001	1.831996	1.829189	1.8255939999999999	1.821531	1.817529	1.8142309999999999	1.8122590000000001	1.8120289999999999	1.813561	1.816457	1.8199639999999999	1.823258	1.825615	1.8266340000000001	1.826298	1.824859	1.8226389999999999	1.819858	1.8166070000000001	1.8129200000000001	1.808924	1.8049679999999999	1.801587	1.7993490000000001	1.7986899999999999	1.7997099999999999	1.8021469999999999	1.805437	1.808951	1.8122100000000001	1.8150040000000001	1.8174030000000001	1.8195920000000001	1.82165	1.823412	1.824479	1.8243769999999999	1.8228470000000001	1.820033	1.816568	1.8133699999999999	1.8115060000000001	1.8118380000000001	1.814791	1.820282	1.8276870000000001	1.836028	1.8440639999999999	1.8506469999999999	1.8549469999999999	1.85656	1.8555839999999999	1.852519	1.8481650000000001	1.84338	1.8389819999999999	1.835669	1.833906	1.833944	1.835796	1.83924	1.843812	1.848849	1.853656	1.8575889999999999	1.86026	1.861631	1.861985	1.8617760000000001	1.8613770000000001	1.860913	1.8601270000000001	1.858487	1.855361	1.8504039999999999	1.843788	1.8362989999999999	1.8291040000000001	1.823439	1.820317	1.8201799999999999	1.8228390000000001	1.827477	1.832927	EGB3	399.67469999999997	400.15690000000001	400.63900000000001	401.12110000000001	401.60320000000002	402.08530000000002	402.56740000000002	403.0496	403.5317	404.0138	404.49590000000001	404.97800000000001	405.46010000000001	405.94229999999999	406.42439999999999	406.90649999999999	407.3886	407.8707	408.3528	408.83499999999998	409.31709999999998	409.79919999999998	410.28129999999999	410.76339999999999	411.24549999999999	411.72770000000003	412.20979999999997	412.69189999999998	413.17399999999998	413.65609999999998	414.13819999999998	414.62040000000002	415.10250000000002	415.58460000000002	416.06670000000003	416.54880000000003	417.03089999999997	417.51310000000001	417.99520000000001	418.47730000000001	418.95940000000002	419.44150000000002	419.92360000000002	420.4058	420.8879	421.37	421.85210000000001	422.33420000000001	422.81630000000001	423.29849999999999	423.78059999999999	424.2627	424.7448	425.2269	425.709	426.19119999999998	426.67329999999998	427.15539999999999	427.63749999999999	428.11959999999999	428.60169999999999	429.08390000000003	429.56599999999997	430.04809999999998	430.53019999999998	431.01229999999998	431.49439999999998	431.97660000000002	432.45870000000002	432.94080000000002	433.42290000000003	433.90499999999997	434.38709999999998	434.86930000000001	435.35140000000001	435.83350000000002	436.31560000000002	436.79770000000002	437.27980000000002	437.762	438.2441	438.72620000000001	439.20830000000001	439.69040000000001	440.17250000000001	440.65469999999999	441.13679999999999	441.6189	442.101	442.5831	443.0652	443.54739999999998	444.02949999999998	444.51159999999999	444.99369999999999	445.47579999999999	445.9579	446.44009999999997	446.92219999999998	447.40429999999998	447.88639999999998	448.36849999999998	448.85059999999999	449.33280000000002	449.81490000000002	450.29700000000003	450.77910000000003	451.26119999999997	451.74329999999998	452.22550000000001	452.70760000000001	453.18970000000002	453.67180000000002	454.15390000000002	454.63600000000002	455.1182	455.6003	456.08240000000001	456.56450000000001	457.04660000000001	457.52870000000001	458.01089999999999	458.49299999999999	458.9751	459.4572	459.9393	460.42140000000001	460.90359999999998	461.38569999999999	461.86779999999999	462.34989999999999	462.83199999999999	463.3141	463.79629999999997	464.27839999999998	464.76049999999998	465.24259999999998	465.72469999999998	466.20679999999999	466.68900000000002	467.17110000000002	467.65320000000003	468.13529999999997	468.61739999999998	469.09949999999998	469.58170000000001	470.06380000000001	470.54590000000002	471.02800000000002	471.51010000000002	471.99220000000003	472.4744	472.95650000000001	473.43860000000001	473.92070000000001	474.40280000000001	474.88490000000002	475.36709999999999	475.8492	476.3313	476.8134	477.2955	477.77760000000001	478.25979999999998	478.74189999999999	479.22399999999999	479.70609999999999	480.18819999999999	480.6703	481.15249999999997	481.63459999999998	482.11669999999998	482.59879999999998	483.08089999999999	483.56299999999999	484.04520000000002	484.52730000000003	485.00940000000003	485.49149999999997	485.97359999999998	486.45569999999998	486.93790000000001	487.42	487.90210000000002	488.38420000000002	488.86630000000002	489.34840000000003	489.8306	490.31270000000001	490.79480000000001	491.27690000000001	491.75900000000001	492.24110000000002	492.72329999999999	493.2054	493.6875	494.1696	494.65170000000001	495.13389999999998	495.61599999999999	496.09809999999999	496.58019999999999	497.06229999999999	497.5444	498.02659999999997	498.50869999999998	498.99079999999998	499.47289999999998	499.95499999999998	500.43709999999999	500.91930000000002	501.40140000000002	501.88350000000003	502.36559999999997	502.84769999999997	503.32979999999998	503.81200000000001	504.29410000000001	504.77620000000002	505.25830000000002	505.74040000000002	506.22250000000003	506.7047	507.18680000000001	507.66890000000001	508.15100000000001	508.63310000000001	509.11520000000002	509.59739999999999	510.0795	510.5616	511.0437	511.5258	512.00789999999995	512.49009999999998	512.97220000000004	513.45429999999999	513.93640000000005	514.41849999999999	514.90060000000005	515.38279999999997	515.86490000000003	516.34699999999998	516.82910000000004	517.31119999999999	517.79330000000004	518.27549999999997	518.75760000000002	519.23969999999997	519.72180000000003	520.20389999999998	520.68600000000004	521.16819999999996	521.65030000000002	522.13239999999996	522.61450000000002	523.09659999999997	523.57870000000003	524.06089999999995	524.54300000000001	525.02509999999995	525.50720000000001	525.98929999999996	526.47140000000002	526.95360000000005	527.4357	527.91780000000006	528.3999	528.88199999999995	529.36410000000001	529.84630000000004	530.32839999999999	530.81050000000005	531.29259999999999	531.77470000000005	532.2568	532.73900000000003	533.22109999999998	533.70320000000004	534.18529999999998	534.66740000000004	535.14949999999999	535.63170000000002	536.11379999999997	536.59590000000003	537.07799999999997	537.56010000000003	538.04219999999998	538.52440000000001	539.00649999999996	539.48860000000002	539.97069999999997	540.45280000000002	540.93489999999997	541.4171	541.89919999999995	542.38130000000001	542.86339999999996	543.34550000000002	543.82759999999996	544.3098	544.79190000000006	545.274	545.75609999999995	546.23820000000001	546.72029999999995	547.20249999999999	547.68460000000005	548.16669999999999	548.64880000000005	549.1309	549.61300000000006	550.09519999999998	550.57730000000004	551.05939999999998	551.54150000000004	552.02359999999999	552.50570000000005	552.98789999999997	553.47	553.95209999999997	554.43420000000003	554.91629999999998	555.39840000000004	555.88059999999996	556.36270000000002	556.84479999999996	557.32690000000002	557.80899999999997	558.29110000000003	558.77329999999995	559.25540000000001	559.73749999999995	560.21960000000001	560.70169999999996	561.18380000000002	561.66600000000005	562.1481	562.63019999999995	563.1123	563.59439999999995	564.07650000000001	564.55870000000004	565.04079999999999	565.52290000000005	566.005	566.48710000000005	566.9692	567.45140000000004	567.93349999999998	568.41560000000004	568.89769999999999	569.37980000000005	569.86189999999999	570.34410000000003	570.82619999999997	571.30830000000003	571.79039999999998	572.27250000000004	572.75459999999998	573.23680000000002	573.71889999999996	574.20100000000002	574.68309999999997	575.16520000000003	575.64729999999997	576.12950000000001	576.61159999999995	577.09370000000001	577.57579999999996	578.05790000000002	578.54	579.0222	579.50429999999994	579.9864	580.46849999999995	580.95060000000001	581.43269999999995	581.91489999999999	582.39700000000005	582.87909999999999	583.36120000000005	583.8433	584.32539999999995	584.80759999999998	585.28970000000004	585.77179999999998	586.25390000000004	586.73599999999999	587.21810000000005	587.70029999999997	588.18240000000003	588.66449999999998	589.14660000000003	589.62869999999998	590.11080000000004	590.59299999999996	591.07510000000002	591.55719999999997	592.03930000000003	592.52139999999997	593.00350000000003	593.48569999999995	593.96780000000001	594.44989999999996	594.93200000000002	595.41409999999996	595.89620000000002	596.37840000000006	596.8605	597.34259999999995	597.82470000000001	598.30679999999995	598.78890000000001	599.27110000000005	599.75319999999999	600.23530000000005	600.7174	601.19949999999994	601.6816	602.16380000000004	602.64589999999998	603.12800000000004	603.61009999999999	604.09220000000005	604.57429999999999	605.05650000000003	605.53859999999997	606.02070000000003	606.50279999999998	606.98490000000004	607.46699999999998	607.94920000000002	608.43129999999996	608.91340000000002	609.39549999999997	609.87760000000003	610.35969999999998	610.84190000000001	611.32399999999996	611.80610000000001	612.28819999999996	612.77030000000002	613.25239999999997	613.7346	614.21669999999995	614.69880000000001	615.18089999999995	615.66300000000001	616.14509999999996	616.62729999999999	617.10940000000005	617.5915	618.07360000000006	618.5557	619.03779999999995	619.52	620.00210000000004	620.48419999999999	620.96630000000005	621.44839999999999	621.93050000000005	622.41269999999997	622.89480000000003	623.37689999999998	623.85900000000004	624.34109999999998	624.82320000000004	625.30539999999996	625.78750000000002	626.26959999999997	626.75170000000003	627.23379999999997	627.71590000000003	628.19809999999995	628.68020000000001	629.16229999999996	629.64440000000002	630.12649999999996	630.60860000000002	631.09079999999994	631.5729	632.05499999999995	632.53710000000001	633.01919999999996	633.50130000000001	633.98350000000005	634.46559999999999	634.94770000000005	635.4298	635.91189999999995	636.39400000000001	636.87620000000004	637.35829999999999	637.84040000000005	638.32249999999999	638.80460000000005	639.2867	639.76890000000003	640.25099999999998	640.73310000000004	641.21519999999998	641.69730000000004	642.17939999999999	642.66160000000002	643.14369999999997	643.62580000000003	644.10789999999997	644.59	645.07209999999998	645.55430000000001	646.03639999999996	646.51850000000002	647.00059999999996	647.48270000000002	647.96479999999997	648.447	648.92909999999995	649.41120000000001	649.89329999999995	650.37540000000001	650.85749999999996	651.33969999999999	651.82180000000005	652.3039	652.78599999999994	653.2681	653.75019999999995	654.23239999999998	654.71450000000004	655.19659999999999	655.67870000000005	656.16079999999999	656.64290000000005	657.12509999999997	657.60720000000003	658.08929999999998	658.57140000000004	659.05349999999999	659.53560000000004	660.01779999999997	660.49990000000003	660.98199999999997	661.46410000000003	661.94619999999998	662.42830000000004	662.91049999999996	663.39260000000002	663.87469999999996	664.35680000000002	664.83889999999997	665.32100000000003	665.80319999999995	666.28530000000001	666.76739999999995	667.24950000000001	667.73159999999996	668.21370000000002	668.69590000000005	669.178	669.66010000000006	670.1422	670.62429999999995	671.10640000000001	671.58860000000004	672.07069999999999	672.55280000000005	673.03489999999999	673.51700000000005	673.9991	674.48130000000003	674.96339999999998	675.44550000000004	675.92759999999998	676.40970000000004	676.89179999999999	677.37400000000002	677.85609999999997	678.33820000000003	678.82029999999997	679.30240000000003	679.78449999999998	680.26670000000001	680.74879999999996	681.23090000000002	681.71299999999997	682.19510000000002	682.67719999999997	683.15940000000001	683.64149999999995	684.12360000000001	684.60569999999996	685.08780000000002	685.56989999999996	686.0521	686.53420000000006	687.0163	687.49839999999995	687.98050000000001	688.46259999999995	688.94479999999999	689.42690000000005	689.90899999999999	690.39110000000005	690.8732	691.35530000000006	691.83749999999998	692.31960000000004	692.80169999999998	693.28380000000004	693.76589999999999	694.24800000000005	694.73019999999997	695.21230000000003	695.69439999999997	696.17650000000003	696.65859999999998	697.14070000000004	697.62289999999996	698.10500000000002	698.58709999999996	699.06920000000002	699.55129999999997	700.03340000000003	700.51559999999995	700.99770000000001	701.47979999999995	701.96190000000001	702.44399999999996	702.92610000000002	703.40830000000005	703.8904	704.37249999999995	704.8546	705.33669999999995	705.81880000000001	706.30100000000004	706.78309999999999	707.26520000000005	707.7473	708.22940000000006	708.7115	709.19370000000004	709.67579999999998	710.15790000000004	710.64	711.12210000000005	711.60419999999999	712.08640000000003	712.56849999999997	713.05060000000003	713.53269999999998	714.01480000000004	714.49689999999998	714.97910000000002	715.46119999999996	715.94330000000002	716.42539999999997	716.90750000000003	717.38959999999997	717.87180000000001	718.35389999999995	718.83600000000001	719.31809999999996	719.80020000000002	720.28229999999996	720.7645	721.24659999999994	721.7287	722.21079999999995	722.69290000000001	723.17499999999995	723.65719999999999	724.13930000000005	724.62139999999999	725.10350000000005	725.5856	726.06769999999995	726.54989999999998	727.03200000000004	727.51409999999998	727.99620000000004	728.47829999999999	728.96040000000005	729.44259999999997	729.92470000000003	730.40679999999998	730.88890000000004	731.37099999999998	731.85310000000004	732.33529999999996	732.81740000000002	733.29949999999997	733.78160000000003	734.26369999999997	734.74580000000003	735.22799999999995	735.71010000000001	736.19219999999996	736.67430000000002	737.15639999999996	737.63850000000002	738.12070000000006	738.6028	739.08489999999995	739.56700000000001	740.04909999999995	740.53129999999999	741.01340000000005	741.49549999999999	741.97760000000005	742.4597	742.94179999999994	743.42399999999998	743.90610000000004	744.38819999999998	744.87030000000004	745.35239999999999	745.83450000000005	746.31669999999997	746.79880000000003	747.28089999999997	747.76300000000003	748.24509999999998	748.72720000000004	749.20939999999996	749.69150000000002	750.17359999999996	750.65570000000002	751.13779999999997	751.61990000000003	752.10209999999995	752.58420000000001	753.06629999999996	753.54840000000002	754.03049999999996	754.51260000000002	754.99480000000005	755.4769	755.95899999999995	756.44110000000001	756.92319999999995	757.40530000000001	757.88750000000005	758.36959999999999	758.85170000000005	759.3338	759.81590000000006	760.298	760.78020000000004	761.26229999999998	761.74440000000004	762.22649999999999	762.70860000000005	763.19069999999999	763.67290000000003	764.15499999999997	764.63710000000003	765.11919999999998	765.60130000000004	766.08339999999998	766.56560000000002	767.04769999999996	767.52980000000002	768.01189999999997	768.49400000000003	768.97609999999997	769.45830000000001	769.94039999999995	770.42250000000001	770.90459999999996	771.38670000000002	771.86879999999996	772.351	772.83309999999994	773.3152	773.79729999999995	774.27940000000001	774.76149999999996	775.24369999999999	775.72580000000005	776.2079	776.69	777.1721	777.65419999999995	778.13639999999998	778.61850000000004	779.10059999999999	779.58270000000005	780.06479999999999	780.54690000000005	781.02909999999997	781.51120000000003	781.99329999999998	782.47540000000004	782.95749999999998	783.43960000000004	783.92179999999996	784.40390000000002	784.88599999999997	785.36810000000003	785.85019999999997	786.33230000000003	786.81449999999995	787.29660000000001	787.77869999999996	788.26080000000002	788.74289999999996	789.22500000000002	789.70719999999994	790.1893	790.67139999999995	791.15350000000001	791.63559999999995	792.11770000000001	792.59990000000005	793.08199999999999	793.56410000000005	794.0462	794.52829999999994	795.0104	795.49260000000004	795.97469999999998	796.45680000000004	796.93889999999999	797.42100000000005	797.90309999999999	798.38530000000003	798.86739999999998	799.34950000000003	799.83159999999998	800.31370000000004	800.79579999999999	801.27800000000002	801.76009999999997	802.24220000000003	802.72429999999997	803.20640000000003	803.68849999999998	804.17070000000001	804.65279999999996	805.13490000000002	805.61699999999996	806.09910000000002	806.58119999999997	807.0634	807.54549999999995	808.02760000000001	808.50969999999995	808.99180000000001	809.47389999999996	809.95609999999999	810.43820000000005	810.9203	811.40239999999994	811.8845	812.36659999999995	812.84879999999998	813.33090000000004	813.81299999999999	814.29510000000005	814.77719999999999	815.25930000000005	815.74149999999997	816.22360000000003	816.70569999999998	817.18780000000004	817.66989999999998	818.15200000000004	818.63419999999996	819.11630000000002	819.59839999999997	820.08050000000003	820.56259999999997	821.04470000000003	821.52689999999996	822.00900000000001	822.49109999999996	822.97320000000002	823.45529999999997	823.93740000000003	824.41959999999995	824.90170000000001	825.38379999999995	825.86590000000001	826.34799999999996	826.83010000000002	827.31230000000005	827.7944	828.27650000000006	828.7586	829.24069999999995	829.72280000000001	830.20500000000004	830.68709999999999	831.16920000000005	831.65129999999999	832.13340000000005	832.6155	833.09770000000003	833.57979999999998	834.06190000000004	834.54399999999998	835.02610000000004	835.50819999999999	835.99040000000002	836.47249999999997	836.95460000000003	837.43669999999997	837.91880000000003	838.40089999999998	838.88310000000001	839.36519999999996	839.84730000000002	840.32939999999996	840.81150000000002	841.29359999999997	841.7758	842.25789999999995	842.74	843.22209999999995	843.70420000000001	844.18629999999996	844.66849999999999	845.15060000000005	845.6327	846.11479999999995	846.59690000000001	847.07899999999995	847.56119999999999	848.04330000000004	848.52539999999999	849.00750000000005	849.4896	849.97170000000006	850.45389999999998	850.93600000000004	851.41809999999998	851.90020000000004	852.38229999999999	852.86440000000005	853.34659999999997	853.82870000000003	854.31079999999997	854.79290000000003	855.27499999999998	855.75710000000004	856.23929999999996	856.72140000000002	857.20349999999996	857.68560000000002	858.16769999999997	858.64980000000003	859.13199999999995	859.61410000000001	860.09619999999995	860.57830000000001	861.06039999999996	861.54250000000002	862.02470000000005	862.5068	862.98889999999994	863.471	863.95309999999995	864.43520000000001	864.91740000000004	865.39949999999999	865.88160000000005	866.36369999999999	866.84580000000005	867.3279	867.81010000000003	868.29219999999998	868.77430000000004	869.25639999999999	869.73850000000004	870.22059999999999	870.70280000000002	871.18489999999997	871.66700000000003	872.14909999999998	872.63120000000004	873.11329999999998	873.59550000000002	874.07759999999996	874.55970000000002	875.04179999999997	875.52390000000003	876.00599999999997	876.48820000000001	876.97029999999995	877.45240000000001	877.93449999999996	878.41660000000002	878.89869999999996	879.3809	879.86300000000006	880.3451	880.82719999999995	881.30930000000001	881.79139999999995	882.27359999999999	882.75570000000005	883.23779999999999	883.71990000000005	884.202	884.68409999999994	885.16629999999998	885.64840000000004	886.13049999999998	886.61260000000004	887.09469999999999	887.57680000000005	888.05899999999997	888.54110000000003	889.02319999999997	889.50530000000003	889.98739999999998	890.46950000000004	890.95169999999996	891.43380000000002	891.91589999999997	892.39800000000002	892.88009999999997	893.36220000000003	893.84429999999998	894.32640000000004	894.80849999999998	895.29060000000004	895.77279999999996	896.25490000000002	896.73699999999997	897.21910000000003	897.70119999999997	898.18330000000003	898.66549999999995	899.14760000000001	899.62969999999996	900.11180000000002	900.59389999999996	901.07600000000002	901.55820000000006	902.0403	902.52239999999995	903.00450000000001	903.48659999999995	903.96879999999999	904.45090000000005	904.93299999999999	905.41510000000005	905.8972	906.37929999999994	906.86149999999998	907.34360000000004	907.82569999999998	908.30780000000004	908.78989999999999	909.27200000000005	909.75419999999997	910.23630000000003	910.71839999999997	911.20050000000003	911.68259999999998	912.16470000000004	912.64689999999996	913.12900000000002	913.61109999999996	914.09320000000002	914.57529999999997	915.05740000000003	915.53959999999995	916.02170000000001	916.50379999999996	916.98590000000002	917.46799999999996	917.95010000000002	918.43230000000005	918.9144	919.39649999999995	919.87860000000001	920.36069999999995	920.84280000000001	921.32500000000005	921.80709999999999	922.28920000000005	922.7713	923.25340000000006	923.7355	924.21770000000004	924.69979999999998	925.18190000000004	925.66399999999999	926.14610000000005	926.62819999999999	927.11040000000003	927.59249999999997	928.07460000000003	928.55669999999998	929.03880000000004	929.52089999999998	930.00310000000002	930.48519999999996	930.96730000000002	931.44939999999997	931.93150000000003	932.41359999999997	932.89580000000001	933.37789999999995	933.86	934.34209999999996	934.82420000000002	935.30629999999996	935.7885	936.27059999999994	936.7527	937.23479999999995	937.71690000000001	938.19899999999996	938.68119999999999	939.16330000000005	939.6454	940.12750000000005	940.6096	941.09169999999995	941.57389999999998	942.05600000000004	942.53809999999999	943.02020000000005	943.50229999999999	943.98440000000005	944.46659999999997	944.94870000000003	945.43079999999998	945.91290000000004	946.39499999999998	946.87710000000004	947.35929999999996	947.84140000000002	948.32349999999997	948.80560000000003	949.28769999999997	949.76980000000003	950.25199999999995	950.73410000000001	951.21619999999996	951.69830000000002	952.18039999999996	952.66250000000002	953.14469999999994	953.6268	954.10889999999995	954.59100000000001	955.07309999999995	955.55520000000001	956.03740000000005	956.51949999999999	957.00160000000005	957.4837	957.96579999999994	958.4479	958.93010000000004	959.41219999999998	959.89430000000004	960.37639999999999	960.85850000000005	961.34059999999999	961.82280000000003	962.30489999999998	962.78700000000003	963.26909999999998	963.75120000000004	964.23329999999999	964.71550000000002	965.19759999999997	965.67970000000003	966.16179999999997	966.64390000000003	967.12599999999998	967.60820000000001	968.09029999999996	968.57240000000002	969.05449999999996	969.53660000000002	970.01869999999997	970.5009	970.98299999999995	971.46510000000001	971.94719999999995	972.42930000000001	972.91139999999996	973.39359999999999	973.87570000000005	974.3578	974.83989999999994	975.322	975.80409999999995	976.28629999999998	976.76840000000004	977.25049999999999	977.73260000000005	978.21469999999999	978.69680000000005	979.17899999999997	979.66110000000003	980.14319999999998	980.62530000000004	981.10739999999998	981.58950000000004	982.07169999999996	982.55380000000002	983.03589999999997	983.51800000000003	984.00009999999997	984.48220000000003	984.96439999999996	985.44650000000001	985.92859999999996	986.41070000000002	986.89279999999997	987.37490000000003	987.85709999999995	988.33920000000001	988.82129999999995	989.30340000000001	989.78549999999996	990.26760000000002	990.74980000000005	991.2319	991.71400000000006	992.1961	992.67819999999995	993.16030000000001	993.64250000000004	994.12459999999999	994.60670000000005	995.08879999999999	995.57090000000005	996.053	996.53520000000003	997.01729999999998	997.49940000000004	997.98149999999998	998.46360000000004	998.94569999999999	999.42790000000002	999.91	1000.3920000000001	1000.874	1001.356	1001.838	1002.321	1002.803	1003.285	1003.7670000000001	1004.249	1004.731	1005.213	1005.6950000000001	1006.177	1006.66	1007.1420000000001	1007.624	1008.106	1008.588	1009.07	1009.552	1010.034	1010.5170000000001	1010.999	1011.481	1011.963	1012.4450000000001	1012.927	1013.409	1013.891	1014.373	1014.856	1015.338	1015.82	1016.302	1016.784	1017.266	1017.748	1018.23	1018.713	1019.1950000000001	1019.677	1020.159	1020.641	1021.123	1021.605	1022.087	1022.569	1023.052	1023.534	1024.0160000000001	1024.498	1024.98	1025.462	1025.944	1026.4259999999999	1026.9090000000001	1027.3910000000001	1027.873	1028.355	1028.837	1029.319	1029.8009999999999	1030.2829999999999	1030.7660000000001	1031.248	1031.73	1032.212	1032.694	1033.1759999999999	1033.6579999999999	1034.1400000000001	1034.6220000000001	1035.104	1035.587	1036.069	1036.5509999999999	1037.0329999999999	1037.5150000000001	1037.9970000000001	1038.479	1038.961	1039.444	1039.9259999999999	1040.4079999999999	1040.8900000000001	1041.3720000000001	1041.854	1042.336	1042.818	1043.3009999999999	1043.7829999999999	1044.2650000000001	1044.7470000000001	1045.229	1045.711	1046.193	1046.675	1047.1569999999999	1047.6400000000001	1048.1220000000001	1048.604	1049.086	1049.568	1050.05	1050.5319999999999	1051.0139999999999	1051.4960000000001	1051.979	1052.461	1052.943	1053.425	1053.9069999999999	1054.3889999999999	1054.8710000000001	1055.3530000000001	1055.836	1056.318	1056.8	1057.2819999999999	1057.7639999999999	1058.2460000000001	1058.7280000000001	1059.21	1059.693	1060.175	1060.6569999999999	1061.1389999999999	1061.6210000000001	1062.1030000000001	1062.585	1063.067	1063.549	1064.0309999999999	1064.5139999999999	1064.9960000000001	1065.4780000000001	1065.96	1066.442	1066.924	1067.4059999999999	1067.8879999999999	1068.3710000000001	1068.8530000000001	1069.335	1069.817	1070.299	1070.7809999999999	1071.2629999999999	1071.7449999999999	1072.2280000000001	1072.71	1073.192	1073.674	1074.1559999999999	1074.6379999999999	1075.1199999999999	1075.6020000000001	1076.0840000000001	1076.567	1077.049	1077.5309999999999	1078.0129999999999	1078.4949999999999	1078.9770000000001	1079.4590000000001	1079.941	1080.423	1080.9059999999999	1081.3879999999999	1081.8699999999999	1082.3520000000001	1082.8340000000001	1083.316	1083.798	1084.28	1084.7629999999999	1085.2449999999999	1085.7270000000001	1086.2090000000001	1086.691	1087.173	1087.655	1088.1369999999999	1088.6199999999999	1089.1020000000001	1089.5840000000001	1090.066	1090.548	1091.03	1091.5119999999999	1091.9939999999999	1092.4760000000001	1092.9580000000001	1093.441	1093.923	1094.405	1094.8869999999999	1095.3689999999999	1095.8510000000001	1096.3330000000001	1096.8150000000001	1097.298	1097.78	1098.2619999999999	1098.7439999999999	1099.2260000000001	1099.7080000000001	1100.19	1100.672	1101.155	1101.6369999999999	1102.1189999999999	1102.6010000000001	1103.0830000000001	1103.5650000000001	1104.047	1104.529	1105.011	1105.4939999999999	1105.9760000000001	1106.4580000000001	1106.94	1107.422	1107.904	1108.386	1108.8679999999999	1109.3499999999999	1109.8330000000001	1110.3150000000001	1110.797	1111.279	1111.761	1112.2429999999999	1112.7249999999999	1113.2070000000001	1113.69	1114.172	1114.654	1115.136	1115.6179999999999	1116.0999999999999	1116.5820000000001	1117.0640000000001	1117.547	1118.029	1118.511	1118.9929999999999	1119.4749999999999	1119.9570000000001	1120.4390000000001	1120.921	1121.403	1121.885	1122.3679999999999	1122.8499999999999	1123.3320000000001	1123.8140000000001	1124.296	1124.778	1125.26	1125.742	1126.2249999999999	1126.7070000000001	1127.1890000000001	1127.671	1128.153	1128.635	1129.117	1129.5989999999999	1130.0820000000001	1130.5640000000001	1131.046	1131.528	1132.01	1132.492	1132.9739999999999	1133.4559999999999	1133.9380000000001	1134.421	1134.903	1135.385	1135.867	1136.3489999999999	1136.8309999999999	1137.3130000000001	1137.7950000000001	1138.277	1138.76	1139.242	1139.7239999999999	1140.2059999999999	1140.6880000000001	1141.17	1141.652	1142.134	1142.617	1143.0989999999999	1143.5809999999999	1144.0630000000001	1144.5450000000001	1145.027	1145.509	1145.991	1146.4739999999999	1146.9559999999999	1147.4380000000001	1147.92	1148.402	1148.884	1149.366	1149.848	1150.33	1150.8130000000001	1151.2950000000001	1151.777	1152.259	1152.741	1153.223	1153.7049999999999	1154.1869999999999	1154.6690000000001	1155.152	1155.634	1156.116	1156.598	1157.08	1157.5619999999999	1158.0440000000001	1158.5260000000001	1159.009	1159.491	1159.973	1160.4549999999999	1160.9369999999999	1161.4190000000001	1161.9010000000001	1162.383	1162.865	1163.348	1163.83	1164.3119999999999	1164.7940000000001	1165.2760000000001	1165.758	1166.24	1166.722	1167.204	1167.6869999999999	1168.1690000000001	1168.6510000000001	1169.133	1169.615	1170.097	1170.579	1171.0609999999999	1171.5440000000001	1172.0260000000001	1172.508	1172.99	1173.472	1173.954	1174.4359999999999	1174.9179999999999	1175.4010000000001	1175.883	1176.365	1176.847	1177.329	1177.8109999999999	1178.2929999999999	1178.7750000000001	1179.2570000000001	1179.74	1180.222	1180.704	1181.1859999999999	1181.6679999999999	1182.1500000000001	1182.6320000000001	1183.114	1183.596	1184.079	1184.5609999999999	1185.0429999999999	1185.5250000000001	1186.0070000000001	1186.489	1186.971	1187.453	1187.9359999999999	1188.4179999999999	1188.9000000000001	1189.3820000000001	1189.864	1190.346	1190.828	1191.31	1191.7919999999999	1192.2750000000001	1192.7570000000001	1193.239	1193.721	1194.203	1194.6849999999999	1195.1669999999999	1195.6489999999999	1196.1310000000001	1196.614	1197.096	1197.578	1198.06	1198.5419999999999	1199.0239999999999	1199.5060000000001	1199.9880000000001	1200.471	1200.953	1201.4349999999999	1201.9169999999999	1202.3989999999999	1202.8810000000001	1203.3630000000001	1203.845	1204.328	1204.81	1205.2919999999999	1205.7739999999999	1206.2560000000001	1206.7380000000001	1207.22	1207.702	1208.184	1208.6669999999999	1209.1489999999999	1209.6310000000001	1210.1130000000001	1210.595	1211.077	1211.559	1212.0409999999999	1212.5229999999999	1213.0060000000001	1213.4880000000001	1213.97	1214.452	1214.934	1215.4159999999999	1215.8979999999999	1216.3800000000001	1216.8630000000001	1217.345	1217.827	1218.309	1218.7909999999999	1219.2729999999999	1219.7550000000001	1220.2370000000001	1220.7190000000001	1221.202	1221.684	1222.1659999999999	1222.6479999999999	1223.1300000000001	1223.6120000000001	1224.0940000000001	1224.576	1225.058	1225.5409999999999	1226.0229999999999	1226.5050000000001	1226.9870000000001	1227.4690000000001	1227.951	1228.433	1228.915	1229.3979999999999	1229.8800000000001	1230.3620000000001	1230.8440000000001	1231.326	1231.808	1232.29	1232.7719999999999	1233.2550000000001	1233.7370000000001	1234.2190000000001	1234.701	1235.183	1235.665	1236.1469999999999	1236.6289999999999	1237.1110000000001	1237.5940000000001	1238.076	1238.558	1239.04	1239.5219999999999	1240.0039999999999	1240.4860000000001	1240.9680000000001	1241.45	1241.933	1242.415	1242.8969999999999	1243.3789999999999	1243.8610000000001	1244.3430000000001	1244.825	1245.307	1245.79	1246.2719999999999	1246.7539999999999	1247.2360000000001	1247.7180000000001	1248.2	1248.682	1249.164	1249.646	1250.1289999999999	1250.6110000000001	1251.0930000000001	1251.575	1252.057	1252.539	1253.021	1253.5029999999999	1253.9849999999999	1254.4680000000001	1254.95	1255.432	1255.914	1256.396	1256.8779999999999	1257.3599999999999	1257.8420000000001	1258.325	1258.807	1259.289	1259.771	1260.2529999999999	1260.7349999999999	1261.2170000000001	1261.6990000000001	1262.182	1262.664	1263.146	1263.6279999999999	1264.1099999999999	1264.5920000000001	1265.0740000000001	1265.556	1266.038	1266.521	1267.0029999999999	1267.4849999999999	1267.9670000000001	1268.4490000000001	1268.931	1269.413	1269.895	1270.377	1270.8599999999999	1271.3420000000001	1271.8240000000001	1272.306	1272.788	1273.27	1273.752	1274.2339999999999	1274.7170000000001	1275.1990000000001	1275.681	1276.163	1276.645	1277.127	1277.6089999999999	1278.0909999999999	1278.5730000000001	1279.056	1279.538	1280.02	1280.502	1280.9839999999999	1281.4659999999999	1281.9480000000001	1282.43	1282.912	1283.395	1283.877	1284.3589999999999	1284.8409999999999	1285.3230000000001	1285.8050000000001	1286.287	1286.769	1287.252	1287.7339999999999	1288.2159999999999	1288.6980000000001	1289.18	1289.662	1290.144	1290.626	1291.1089999999999	1291.5909999999999	1292.0730000000001	1292.5550000000001	1293.037	1293.519	1294.001	1294.4829999999999	1294.9649999999999	1295.4480000000001	1295.93	1296.412	1296.894	1297.376	1297.8579999999999	1298.3399999999999	1298.8219999999999	1299.3040000000001	1299.787	1300.269	1300.751	1301.2329999999999	1301.7149999999999	1302.1969999999999	1302.6790000000001	1303.1610000000001	1303.644	1304.126	1304.6079999999999	1305.0899999999999	1305.5719999999999	1306.0540000000001	1306.5360000000001	1307.018	1307.5	1307.9829999999999	1308.4649999999999	1308.9469999999999	1309.4290000000001	1309.9110000000001	1310.393	1310.875	1311.357	1311.8389999999999	1312.3219999999999	1312.8040000000001	1313.2860000000001	1313.768	1314.25	1314.732	1315.2139999999999	1315.6959999999999	1316.1790000000001	1316.6610000000001	1317.143	1317.625	1318.107	1318.5889999999999	1319.0709999999999	1319.5530000000001	1320.0360000000001	1320.518	1321	1321.482	1321.9639999999999	1322.4459999999999	1322.9280000000001	1323.41	1323.8920000000001	1324.375	1324.857	1325.3389999999999	1325.8209999999999	1326.3030000000001	1326.7850000000001	1327.2670000000001	1327.749	1328.231	1328.7139999999999	1329.1959999999999	1329.6780000000001	1330.16	1330.6420000000001	1331.124	1331.606	1332.088	1332.5709999999999	1333.0530000000001	1333.5350000000001	1334.0170000000001	1334.499	1334.981	1335.463	1335.9449999999999	1336.4269999999999	1336.91	1337.3920000000001	1337.874	1338.356	1338.838	1339.32	1339.8019999999999	1340.2840000000001	1340.7660000000001	1341.249	1341.731	1342.213	1342.6949999999999	1343.1769999999999	1343.6590000000001	1344.1410000000001	1344.623	1345.106	1345.588	1346.07	1346.5519999999999	1347.0340000000001	1347.5160000000001	1347.998	1348.48	1348.963	1349.4449999999999	1349.9269999999999	1350.4090000000001	1350.8910000000001	1351.373	1351.855	1352.337	1352.819	1353.3019999999999	1353.7840000000001	1354.2660000000001	1354.748	1355.23	1355.712	1356.194	1356.6759999999999	1357.1579999999999	1357.6410000000001	1358.123	1358.605	1359.087	1359.569	1360.0509999999999	1360.5329999999999	1361.0150000000001	1361.498	1361.98	1362.462	1362.944	1363.4259999999999	1363.9079999999999	1364.39	1364.8720000000001	1365.354	1365.837	1366.319	1366.8009999999999	1367.2829999999999	1367.7650000000001	1368.2470000000001	1368.729	1369.211	1369.693	1370.1759999999999	1370.6579999999999	1371.14	1371.6220000000001	1372.104	1372.586	1373.068	1373.55	1374.0329999999999	1374.5150000000001	1374.9970000000001	1375.479	1375.961	1376.443	1376.925	1377.4069999999999	1377.89	1378.3720000000001	1378.854	1379.336	1379.818	1380.3	1380.7819999999999	1381.2639999999999	1381.7460000000001	1382.229	1382.711	1383.193	1383.675	1384.1569999999999	1384.6389999999999	1385.1210000000001	1385.6030000000001	1386.085	1386.568	1387.05	1387.5319999999999	1388.0139999999999	1388.4960000000001	1388.9780000000001	1389.46	1389.942	1390.424	1390.9069999999999	1391.3889999999999	1391.8710000000001	1392.3530000000001	1392.835	1393.317	1393.799	1394.2809999999999	1394.7639999999999	1395.2460000000001	1395.7280000000001	1396.21	1396.692	1397.174	1397.6559999999999	1398.1379999999999	1398.62	1399.1030000000001	1399.585	1400.067	1400.549	1401.0309999999999	1401.5129999999999	1401.9949999999999	1402.4770000000001	1402.9590000000001	1403.442	1403.924	1404.4059999999999	1404.8879999999999	1405.37	1405.8520000000001	1406.3340000000001	1406.816	1407.299	1407.7809999999999	1408.2629999999999	1408.7449999999999	1409.2270000000001	1409.7090000000001	1410.191	1410.673	1411.1559999999999	1411.6379999999999	1412.12	1412.6020000000001	1413.0840000000001	1413.566	1414.048	1414.53	1415.0119999999999	1415.4949999999999	1415.9770000000001	1416.4590000000001	1416.941	1417.423	1417.905	1418.3869999999999	1418.8689999999999	1419.3510000000001	1419.8340000000001	1420.316	1420.798	1421.28	1421.7619999999999	1422.2439999999999	1422.7260000000001	1423.2080000000001	1423.691	1424.173	1424.655	1425.1369999999999	1425.6189999999999	1426.1010000000001	1426.5830000000001	1427.0650000000001	1427.547	1428.03	1428.5119999999999	1428.9939999999999	1429.4760000000001	1429.9580000000001	1430.44	1430.922	1431.404	1431.886	1432.3689999999999	1432.8510000000001	1433.3330000000001	1433.8150000000001	1434.297	1434.779	1435.261	1435.7429999999999	1436.2260000000001	1436.7080000000001	1437.19	1437.672	1438.154	1438.636	1439.1179999999999	1439.6	1440.0830000000001	1440.5650000000001	1441.047	1441.529	1442.011	1442.4929999999999	1442.9749999999999	1443.4570000000001	1443.9390000000001	1444.422	1444.904	1445.386	1445.8679999999999	1446.35	1446.8320000000001	1447.3140000000001	1447.796	1448.278	1448.761	1449.2429999999999	1449.7249999999999	1450.2070000000001	1450.6890000000001	1451.171	1451.653	1452.135	1452.6179999999999	1453.1	1453.5820000000001	1454.0640000000001	1454.546	1455.028	1455.51	1455.992	1456.4739999999999	1456.9570000000001	1457.4390000000001	1457.921	1458.403	1458.885	1459.367	1459.8489999999999	1460.3309999999999	1460.8130000000001	1461.296	1461.778	1462.26	1462.742	1463.2239999999999	1463.7059999999999	1464.1880000000001	1464.67	1465.153	1465.635	1466.117	1466.5989999999999	1467.0809999999999	1467.5630000000001	1468.0450000000001	1468.527	1469.01	1469.492	1469.9739999999999	1470.4559999999999	1470.9380000000001	1471.42	1471.902	1472.384	1472.866	1473.3489999999999	1473.8309999999999	1474.3130000000001	1474.7950000000001	1475.277	1475.759	1476.241	1476.723	1477.2049999999999	1477.6880000000001	1478.17	1478.652	1479.134	1479.616	1480.098	1480.58	1481.0619999999999	1481.5450000000001	1482.027	1482.509	1482.991	1483.473	1483.9549999999999	1484.4369999999999	1484.9190000000001	1485.4010000000001	1485.884	1486.366	1486.848	1487.33	1487.8119999999999	1488.2940000000001	1488.7760000000001	1489.258	1489.74	1490.223	1490.7049999999999	1491.1869999999999	1491.6690000000001	1492.1510000000001	1492.633	1493.115	1493.597	1494.08	1494.5619999999999	1495.0440000000001	1495.5260000000001	1496.008	1496.49	1496.972	1497.454	1497.9369999999999	1498.4190000000001	1498.9010000000001	1499.383	1499.865	1500.347	1500.829	1501.3109999999999	1501.7929999999999	1502.2760000000001	1502.758	1503.24	1503.722	1504.204	1504.6859999999999	1505.1679999999999	1505.65	1506.1320000000001	1506.615	1507.097	1507.579	1508.0609999999999	1508.5429999999999	1509.0250000000001	1509.5070000000001	1509.989	1510.472	1510.954	1511.4359999999999	1511.9179999999999	1512.4	1512.8820000000001	1513.364	1513.846	1514.328	1514.8109999999999	1515.2929999999999	1515.7750000000001	1516.2570000000001	1516.739	1517.221	1517.703	1518.1849999999999	1518.6669999999999	1519.15	1519.6320000000001	1520.114	1520.596	1521.078	1521.56	1522.0419999999999	1522.5239999999999	1523.0070000000001	1523.489	1523.971	1524.453	1524.9349999999999	1525.4169999999999	1525.8989999999999	1526.3810000000001	1526.864	1527.346	1527.828	1528.31	1528.7919999999999	1529.2739999999999	1529.7560000000001	1530.2380000000001	1530.72	1531.203	1531.6849999999999	1532.1669999999999	1532.6489999999999	1533.1310000000001	1533.6130000000001	1534.095	1534.577	1535.059	1535.5419999999999	1536.0239999999999	1536.5060000000001	1536.9880000000001	1537.47	1537.952	1538.434	1538.9159999999999	1539.3989999999999	1539.8810000000001	1540.3630000000001	1540.845	1541.327	1541.809	1542.2909999999999	1542.7729999999999	1543.2550000000001	1543.7380000000001	1544.22	1544.702	1545.184	1545.6659999999999	1546.1479999999999	1546.63	1547.1120000000001	1547.5940000000001	1548.077	1548.559	1549.0409999999999	1549.5229999999999	1550.0050000000001	1550.4870000000001	1550.9690000000001	1551.451	1551.934	1552.4159999999999	1552.8979999999999	1553.38	1553.8620000000001	1554.3440000000001	1554.826	1555.308	1555.7909999999999	1556.2729999999999	1556.7550000000001	1557.2370000000001	1557.7190000000001	1558.201	1558.683	1559.165	1559.6469999999999	1560.13	1560.6120000000001	1561.0940000000001	1561.576	1562.058	1562.54	1563.0219999999999	1563.5039999999999	1563.9860000000001	1564.4690000000001	1564.951	1565.433	1565.915	1566.3969999999999	1566.8789999999999	1567.3610000000001	1567.8430000000001	1568.326	1568.808	1569.29	1569.7719999999999	1570.2539999999999	1570.7360000000001	1571.2180000000001	1571.7	1572.182	1572.665	1573.1469999999999	1573.6289999999999	1574.1110000000001	1574.5930000000001	1575.075	1575.557	1576.039	1576.521	1577.0039999999999	1577.4860000000001	1577.9680000000001	1578.45	1578.932	1579.414	1579.896	1580.3779999999999	1580.8610000000001	1581.3430000000001	1581.825	1582.307	1582.789	1583.271	1583.7529999999999	1584.2349999999999	1584.7180000000001	1585.2	1585.682	1586.164	1586.646	1587.1279999999999	1587.61	1588.0920000000001	1588.5740000000001	1589.057	1589.539	1590.021	1590.5029999999999	1590.9849999999999	1591.4670000000001	1591.9490000000001	1592.431	1592.913	1593.396	1593.8779999999999	1594.36	1594.8420000000001	1595.3240000000001	1595.806	1596.288	1596.77	1597.2529999999999	1597.7349999999999	1598.2170000000001	1598.6990000000001	1599.181	1599.663	1600.145	1600.627	1601.1089999999999	1601.5920000000001	1602.0740000000001	1602.556	1603.038	1603.52	1604.002	1604.4839999999999	1604.9659999999999	1605.4480000000001	1605.931	1606.413	1606.895	1607.377	1607.8589999999999	1608.3409999999999	1608.8230000000001	1609.3050000000001	1609.788	1610.27	1610.752	1611.2339999999999	1611.7159999999999	1612.1980000000001	1612.68	1613.162	1613.645	1614.127	1614.6089999999999	1615.0909999999999	1615.5730000000001	1616.0550000000001	1616.537	1617.019	1617.501	1617.9839999999999	1618.4659999999999	1618.9480000000001	1619.43	1619.912	1620.394	1620.876	1621.3579999999999	1621.84	1622.3230000000001	1622.8050000000001	1623.287	1623.769	1624.251	1624.7329999999999	1625.2149999999999	1625.6969999999999	1626.18	1626.662	1627.144	1627.626	1628.1079999999999	1628.59	1629.0719999999999	1629.5540000000001	1630.0360000000001	1630.519	1631.001	1631.4829999999999	1631.9649999999999	1632.4469999999999	1632.9290000000001	1633.4110000000001	1633.893	1634.375	1634.8579999999999	1635.34	1635.8219999999999	1636.3040000000001	1636.7860000000001	1637.268	1637.75	1638.232	1638.7149999999999	1639.1969999999999	1639.6790000000001	1640.1610000000001	1640.643	1641.125	1641.607	1642.0889999999999	1642.5719999999999	1643.0540000000001	1643.5360000000001	1644.018	1644.5	1644.982	1645.4639999999999	1645.9459999999999	1646.4280000000001	1646.9110000000001	1647.393	1647.875	1648.357	1648.8389999999999	1649.3209999999999	1649.8030000000001	1650.2850000000001	1650.7670000000001	1651.25	1651.732	1652.2139999999999	1652.6959999999999	1653.1780000000001	1653.66	1654.1420000000001	1654.624	1655.107	1655.5889999999999	1656.0709999999999	1656.5530000000001	1657.0350000000001	1657.5170000000001	1657.999	1658.481	1658.9639999999999	1659.4459999999999	1659.9280000000001	1660.41	1660.8920000000001	1661.374	1661.856	1662.338	1662.82	1663.3019999999999	1663.7850000000001	1664.2670000000001	1664.749	1665.231	1665.713	1666.1949999999999	1666.6769999999999	1667.1590000000001	1667.6420000000001	1668.124	1668.606	1669.088	1669.57	1670.0519999999999	1670.5340000000001	1671.0160000000001	1671.499	1671.981	1672.463	1672.9449999999999	1673.4269999999999	1673.9090000000001	1674.3910000000001	1674.873	1675.355	1675.838	1676.32	1676.8019999999999	1677.2840000000001	1677.7660000000001	1678.248	1678.73	1679.212	1679.694	1680.1769999999999	1680.6590000000001	1681.1410000000001	1681.623	1682.105	1682.587	1683.069	1683.5509999999999	1684.0340000000001	1684.5160000000001	1684.998	1685.48	1685.962	1686.444	1686.9259999999999	1687.4079999999999	1687.8910000000001	1688.373	1688.855	1689.337	1689.819	1690.3009999999999	1690.7829999999999	1691.2650000000001	1691.7470000000001	1692.229	1692.712	1693.194	1693.6759999999999	1694.1579999999999	1694.64	1695.1220000000001	1695.604	1696.086	1696.569	1697.0509999999999	1697.5329999999999	1698.0150000000001	1698.4970000000001	1698.979	1699.461	1699.943	1700.4259999999999	1700.9079999999999	1701.39	1701.8720000000001	1702.354	1702.836	1703.318	1703.8	1704.2819999999999	1704.7650000000001	1705.2470000000001	1705.729	1706.211	1706.693	1707.175	1707.6569999999999	1708.1389999999999	1708.6210000000001	1709.104	1709.586	1710.068	1710.55	1711.0319999999999	1711.5139999999999	1711.9960000000001	1712.4780000000001	1712.961	1713.443	1713.925	1714.4069999999999	1714.8889999999999	1715.3710000000001	1715.8530000000001	1716.335	1716.818	1717.3	1717.7819999999999	1718.2639999999999	1718.7460000000001	1719.2280000000001	1719.71	1720.192	1720.674	1721.1559999999999	1721.6389999999999	1722.1210000000001	1722.6030000000001	1723.085	1723.567	1724.049	1724.5309999999999	1725.0129999999999	1725.4960000000001	1725.9780000000001	1726.46	1726.942	1727.424	1727.9059999999999	1728.3879999999999	1728.87	1729.3530000000001	1729.835	1730.317	1730.799	1731.2809999999999	1731.7629999999999	1732.2449999999999	1732.7270000000001	1733.2090000000001	1733.692	1734.174	1734.6559999999999	1735.1379999999999	1735.62	1736.1020000000001	1736.5840000000001	1737.066	1737.548	1738.0309999999999	1738.5129999999999	1738.9949999999999	1739.4770000000001	1739.9590000000001	1740.441	1740.923	1741.405	1741.8879999999999	1742.37	1742.8520000000001	1743.3340000000001	1743.816	1744.298	1744.78	1745.2619999999999	1745.7449999999999	1746.2270000000001	1746.7090000000001	1747.191	1747.673	1748.155	1748.6369999999999	1749.1189999999999	1749.6010000000001	1750.0830000000001	1750.566	1751.048	1751.53	1752.0119999999999	1752.4939999999999	1752.9760000000001	1753.4580000000001	1753.94	1754.423	1754.905	1755.3869999999999	1755.8689999999999	1756.3510000000001	1756.8330000000001	1757.3150000000001	1757.797	1758.28	1758.7619999999999	1759.2439999999999	1759.7260000000001	1760.2080000000001	1760.69	1761.172	1761.654	1762.136	1762.6189999999999	1763.1010000000001	1763.5830000000001	1764.0650000000001	1764.547	1765.029	1765.511	1765.9929999999999	1766.4749999999999	1766.9580000000001	1767.44	1767.922	1768.404	1768.886	1769.3679999999999	1769.85	1770.3320000000001	1770.8150000000001	1771.297	1771.779	1772.261	1772.7429999999999	1773.2249999999999	1773.7070000000001	1774.1890000000001	1774.672	1775.154	1775.636	1776.1179999999999	1776.6	1777.0820000000001	1777.5640000000001	1778.046	1778.528	1779.01	1779.4929999999999	1779.9749999999999	1780.4570000000001	1780.9390000000001	1781.421	1781.903	1782.385	1782.867	1783.35	1783.8320000000001	1784.3140000000001	1784.796	1785.278	1785.76	1786.242	1786.7239999999999	1787.2070000000001	1787.6890000000001	1788.171	1788.653	1789.135	1789.617	1790.0989999999999	1790.5809999999999	1791.0630000000001	1791.546	1792.028	1792.51	1792.992	1793.4739999999999	1793.9559999999999	1794.4380000000001	1794.92	1795.402	1795.885	1796.367	1796.8489999999999	1797.3309999999999	1797.8130000000001	1798.2950000000001	1798.777	1799.259	1799.742	1800.2239999999999	1800.7059999999999	1801.1880000000001	1801.67	1802.152	1802.634	1803.116	1803.5989999999999	1804.0809999999999	1804.5630000000001	1805.0450000000001	1805.527	1806.009	1806.491	1806.973	1807.4549999999999	1807.9380000000001	1808.42	1808.902	1809.384	1809.866	1810.348	1810.83	1811.3119999999999	1811.7940000000001	1812.277	1812.759	1813.241	1813.723	1814.2049999999999	1814.6869999999999	1815.1690000000001	1815.6510000000001	1816.134	1816.616	1817.098	1817.58	1818.0619999999999	1818.5440000000001	1819.0260000000001	1819.508	1819.99	1820.473	1820.9549999999999	1821.4369999999999	1821.9190000000001	1822.4010000000001	1822.883	1823.365	1823.847	1824.329	1824.8119999999999	1825.2940000000001	1825.7760000000001	1826.258	1826.74	1827.222	1827.704	1828.1859999999999	1828.6690000000001	1829.1510000000001	1829.633	1830.115	1830.597	1831.079	1831.5609999999999	1832.0429999999999	1832.5260000000001	1833.008	1833.49	1833.972	1834.454	1834.9359999999999	1835.4179999999999	1835.9	1836.3820000000001	1836.865	1837.347	1837.829	1838.3109999999999	1838.7929999999999	1839.2750000000001	1839.7570000000001	1840.239	1840.721	1841.204	1841.6859999999999	1842.1679999999999	1842.65	1843.1320000000001	1843.614	1844.096	1844.578	1845.0609999999999	1845.5429999999999	1846.0250000000001	1846.5070000000001	1846.989	1847.471	1847.953	1848.4349999999999	1848.9169999999999	1849.4	1849.8820000000001	1850.364	1850.846	1851.328	1851.81	1852.2919999999999	1852.7739999999999	1853.2560000000001	1853.739	1854.221	1854.703	1855.1849999999999	1855.6669999999999	1856.1489999999999	1856.6310000000001	1857.1130000000001	1857.596	1858.078	1858.56	1859.0419999999999	1859.5239999999999	1860.0060000000001	1860.4880000000001	1860.97	1861.453	1861.9349999999999	1862.4169999999999	1862.8989999999999	1863.3810000000001	1863.8630000000001	1864.345	1864.827	1865.309	1865.7919999999999	1866.2739999999999	1866.7560000000001	1867.2380000000001	1867.72	1868.202	1868.684	1869.1659999999999	1869.6479999999999	1870.1310000000001	1870.6130000000001	1871.095	1871.577	1872.059	1872.5409999999999	1873.0229999999999	1873.5050000000001	1873.9880000000001	1874.47	1874.952	1875.434	1875.9159999999999	1876.3979999999999	1876.88	1877.3620000000001	1877.8440000000001	1878.327	1878.809	1879.2909999999999	1879.7729999999999	1880.2550000000001	1880.7370000000001	1881.2190000000001	1881.701	1882.183	1882.6659999999999	1883.1479999999999	1883.63	1884.1120000000001	1884.5940000000001	1885.076	1885.558	1886.04	1886.5229999999999	1887.0050000000001	1887.4870000000001	1887.9690000000001	1888.451	1888.933	1889.415	1889.8969999999999	1890.38	1890.8620000000001	1891.3440000000001	1891.826	1892.308	1892.79	1893.2719999999999	1893.7539999999999	1894.2360000000001	1894.7190000000001	1895.201	1895.683	1896.165	1896.6469999999999	1897.1289999999999	1897.6110000000001	1898.0930000000001	1898.575	1899.058	1899.54	1900.0219999999999	1900.5039999999999	1900.9860000000001	1901.4680000000001	1901.95	1902.432	1902.915	1903.3969999999999	1903.8789999999999	1904.3610000000001	1904.8430000000001	1905.325	1905.807	1906.289	1906.771	1907.2539999999999	1907.7360000000001	1908.2180000000001	1908.7	1909.182	1909.664	1910.146	1910.6279999999999	1911.11	1911.5930000000001	1912.075	1912.557	1913.039	1913.521	1914.0029999999999	1914.4849999999999	1914.9670000000001	1915.45	1915.932	1916.414	1916.896	1917.3779999999999	1917.86	1918.3420000000001	1918.8240000000001	1919.307	1919.789	1920.271	1920.7529999999999	1921.2349999999999	1921.7170000000001	1922.1990000000001	1922.681	1923.163	1923.646	1924.1279999999999	1924.61	1925.0920000000001	1925.5740000000001	1926.056	1926.538	1927.02	1927.502	1927.9849999999999	1928.4670000000001	1928.9490000000001	1929.431	1929.913	1930.395	1930.877	1931.3589999999999	1931.8420000000001	1932.3240000000001	1932.806	1933.288	1933.77	1934.252	1934.7339999999999	1935.2159999999999	1935.6980000000001	1936.181	1936.663	1937.145	1937.627	1938.1089999999999	1938.5909999999999	1939.0730000000001	1939.5550000000001	1940.037	1940.52	1941.002	1941.4839999999999	1941.9659999999999	1942.4480000000001	1942.93	1943.412	1943.894	1944.377	1944.8589999999999	1945.3409999999999	1945.8230000000001	1946.3050000000001	1946.787	1947.269	1947.751	1948.2339999999999	1948.7159999999999	1949.1980000000001	1949.68	1950.162	1950.644	1951.126	1951.6079999999999	1952.09	1952.5730000000001	1953.0550000000001	1953.537	1954.019	1954.501	1954.9829999999999	1955.4649999999999	1955.9469999999999	1956.4290000000001	1956.912	1957.394	1957.876	1958.3579999999999	1958.84	1959.3219999999999	1959.8040000000001	1960.2860000000001	1960.769	1961.251	1961.7329999999999	1962.2149999999999	1962.6969999999999	1963.1790000000001	1963.6610000000001	1964.143	1964.625	1965.1079999999999	1965.59	1966.0719999999999	1966.5540000000001	1967.0360000000001	1967.518	1968	1968.482	1968.9639999999999	1969.4469999999999	1969.9290000000001	1970.4110000000001	1970.893	1971.375	1971.857	1972.3389999999999	1972.8209999999999	1973.3040000000001	1973.7860000000001	1974.268	1974.75	1975.232	1975.7139999999999	1976.1959999999999	1976.6780000000001	1977.1610000000001	1977.643	1978.125	1978.607	1979.0889999999999	1979.5709999999999	1980.0530000000001	1980.5350000000001	1981.0170000000001	1981.5	1981.982	1982.4639999999999	1982.9459999999999	1983.4280000000001	1983.91	1984.3920000000001	1984.874	1985.356	1985.8389999999999	1986.3209999999999	1986.8030000000001	1987.2850000000001	1987.7670000000001	1988.249	1988.731	1989.213	1989.6959999999999	1990.1780000000001	1990.66	1991.1420000000001	1991.624	1992.106	1992.588	1993.07	1993.5519999999999	1994.0350000000001	1994.5170000000001	1994.999	1995.481	1995.963	1996.4449999999999	1996.9269999999999	1997.4090000000001	1997.8910000000001	1998.374	1998.856	1999.338	1999.82	2000.3019999999999	2000.7840000000001	2001.2660000000001	2001.748	2002.231	2002.713	2003.1949999999999	2003.6769999999999	2004.1590000000001	2004.6410000000001	2005.123	2005.605	2006.088	2006.57	2007.0519999999999	2007.5340000000001	2008.0160000000001	2008.498	2008.98	2009.462	2009.944	2010.4269999999999	2010.9090000000001	2011.3910000000001	2011.873	2012.355	2012.837	2013.319	2013.8009999999999	2014.2829999999999	2014.7660000000001	2015.248	2015.73	2016.212	2016.694	2017.1759999999999	2017.6579999999999	2018.14	2018.623	2019.105	2019.587	2020.069	2020.5509999999999	2021.0329999999999	2021.5150000000001	2021.9970000000001	2022.479	2022.962	2023.444	2023.9259999999999	2024.4079999999999	2024.89	2025.3720000000001	2025.854	2026.336	2026.818	2027.3009999999999	2027.7829999999999	2028.2650000000001	2028.7470000000001	2029.229	2029.711	2030.193	2030.675	2031.1579999999999	2031.64	2032.1220000000001	2032.604	2033.086	2033.568	2034.05	2034.5319999999999	2035.0150000000001	2035.4970000000001	2035.979	2036.461	2036.943	2037.425	2037.9069999999999	2038.3889999999999	2038.8710000000001	2039.354	2039.836	2040.318	2040.8	2041.2819999999999	2041.7639999999999	2042.2460000000001	2042.7280000000001	2043.21	2043.693	2044.175	2044.6569999999999	2045.1389999999999	2045.6210000000001	2046.1030000000001	2046.585	2047.067	2047.55	2048.0320000000002	2048.5140000000001	2048.9960000000001	2049.4780000000001	2049.96	2050.442	2050.924	2051.4059999999999	2051.8890000000001	2052.3710000000001	2052.8530000000001	2053.335	2053.817	2054.299	2054.7809999999999	2055.2629999999999	2055.7460000000001	2056.2280000000001	2056.71	2057.192	2057.674	2058.1559999999999	2058.6379999999999	2059.12	2059.6030000000001	2060.0839999999998	2060.567	2061.049	2061.5309999999999	2062.0129999999999	2062.4949999999999	2062.9769999999999	2063.4589999999998	2063.9409999999998	2064.424	2064.9059999999999	2065.3879999999999	2065.87	2066.3519999999999	2066.8339999999998	2067.3159999999998	2067.7979999999998	2068.2809999999999	2068.7629999999999	2069.2449999999999	2069.7269999999999	2070.2089999999998	2070.6909999999998	2071.1729999999998	2071.6550000000002	2072.1370000000002	2072.62	2073.1019999999999	2073.5839999999998	2074.0659999999998	2074.5479999999998	2075.0300000000002	2075.5120000000002	2075.9940000000001	2076.4769999999999	2076.9589999999998	2077.4409999999998	2077.9229999999998	2078.4050000000002	2078.8870000000002	2079.3690000000001	2079.8510000000001	2080.3330000000001	2080.8159999999998	2081.2979999999998	2081.7800000000002	2082.2620000000002	2082.7440000000001	2083.2260000000001	2083.7080000000001	2084.19	2084.6729999999998	2085.1550000000002	2085.6370000000002	2086.1190000000001	2086.6010000000001	2087.0830000000001	2087.5650000000001	2088.047	2088.5300000000002	2089.011	2089.4940000000001	2089.9760000000001	2090.4580000000001	2090.94	2091.422	2091.904	2092.386	2092.8679999999999	2093.3510000000001	2093.8330000000001	2094.3150000000001	2094.797	2095.279	2095.761	2096.2429999999999	2096.7249999999999	2097.2080000000001	2097.69	2098.172	2098.654	2099.136	2099.6179999999999	2100.1	2100.5819999999999	2101.0639999999999	2101.547	2102.029	2102.511	2102.9929999999999	2103.4749999999999	2103.9569999999999	2104.4389999999999	2104.9209999999998	2105.404	2105.886	2106.3679999999999	2106.85	2107.3319999999999	2107.8139999999999	2108.2959999999998	2108.7779999999998	2109.2600000000002	2109.7429999999999	2110.2249999999999	2110.7069999999999	2111.1889999999999	2111.6709999999998	2112.1529999999998	2112.6350000000002	2113.1170000000002	2113.6	2114.0819999999999	2114.5639999999999	2115.0459999999998	2115.5279999999998	2116.0100000000002	2116.4920000000002	2116.9740000000002	2117.4569999999999	2117.9380000000001	2118.4209999999998	2118.9029999999998	2119.3850000000002	2119.8670000000002	2120.3490000000002	2120.8310000000001	2121.3130000000001	2121.7950000000001	2122.2779999999998	2122.7600000000002	2123.2420000000002	2123.7240000000002	2124.2060000000001	2124.6880000000001	2125.17	2125.652	2126.1350000000002	2126.6170000000002	2127.0990000000002	2127.5810000000001	2128.0630000000001	2128.5450000000001	2129.027	2129.509	2129.991	2130.4740000000002	2130.9560000000001	2131.4380000000001	2131.92	2132.402	2132.884	2133.366	2133.848	2134.3310000000001	2134.8130000000001	2135.2950000000001	2135.777	2136.259	2136.741	2137.223	2137.7049999999999	2138.1880000000001	2138.67	2139.152	2139.634	2140.116	2140.598	2141.08	2141.5619999999999	2142.0439999999999	2142.527	2143.009	2143.491	2143.973	2144.4549999999999	2144.9369999999999	2145.4189999999999	2145.9009999999998	2146.384	2146.8649999999998	2147.348	2147.83	2148.3119999999999	2148.7939999999999	2149.2759999999998	2149.7579999999998	2150.2399999999998	2150.7220000000002	2151.2049999999999	2151.6869999999999	2152.1689999999999	2152.6509999999998	2153.1329999999998	2153.6149999999998	2154.0970000000002	2154.5790000000002	2155.0619999999999	2155.5439999999999	2156.0259999999998	2156.5079999999998	2156.9899999999998	2157.4720000000002	2157.9540000000002	2158.4360000000001	2158.9180000000001	2159.4009999999998	2159.8829999999998	2160.3649999999998	2160.8470000000002	2161.3290000000002	2161.8110000000001	2162.2930000000001	2162.7750000000001	2163.2579999999998	2163.7399999999998	2164.2220000000002	2164.7040000000002	2165.1860000000001	2165.6680000000001	2166.15	2166.6320000000001	2167.1149999999998	2167.5970000000002	2168.0790000000002	2168.5610000000001	2169.0430000000001	2169.5250000000001	2170.0070000000001	2170.489	2170.971	2171.4540000000002	2171.9360000000001	2172.4180000000001	2172.9	2173.3820000000001	2173.864	2174.346	2174.828	2175.3110000000001	2175.7919999999999	2176.2750000000001	2176.7570000000001	2177.239	2177.721	2178.203	2178.6849999999999	2179.1669999999999	2179.6489999999999	2180.1320000000001	2180.614	2181.096	2181.578	2182.06	2182.5419999999999	2183.0239999999999	2183.5059999999999	2183.989	2184.471	2184.953	2185.4349999999999	2185.9169999999999	2186.3989999999999	2186.8809999999999	2187.3629999999998	2187.8449999999998	2188.328	2188.81	2189.2919999999999	2189.7739999999999	2190.2559999999999	2190.7379999999998	2191.2199999999998	2191.7020000000002	2192.1849999999999	2192.6669999999999	2193.1489999999999	2193.6309999999999	2194.1129999999998	2194.5949999999998	2195.0770000000002	2195.5590000000002	2196.0419999999999	2196.5239999999999	2197.0059999999999	2197.4879999999998	2197.9699999999998	2198.4520000000002	2198.9340000000002	2199.4160000000002	2199.8980000000001	2200.3809999999999	2200.8629999999998	2201.3449999999998	2201.8270000000002	2202.3090000000002	2202.7910000000002	2203.2730000000001	2203.7550000000001	2204.2379999999998	2204.7190000000001	2205.2020000000002	2205.6840000000002	2206.1660000000002	2206.6480000000001	2207.13	2207.6120000000001	2208.0940000000001	2208.576	2209.0590000000002	2209.5410000000002	2210.0230000000001	2210.5050000000001	2210.9870000000001	2211.4690000000001	2211.951	2212.433	2212.9160000000002	2213.3980000000001	2213.88	2214.3620000000001	2214.8440000000001	2215.326	2215.808	2216.29	2216.7719999999999	2217.2550000000001	2217.7370000000001	2218.2190000000001	2218.701	2219.183	2219.665	2220.1469999999999	2220.6289999999999	2221.1120000000001	2221.5940000000001	2222.076	2222.558	2223.04	2223.5219999999999	2224.0039999999999	2224.4859999999999	2224.9690000000001	2225.451	2225.933	2226.415	2226.8969999999999	2227.3789999999999	2227.8609999999999	2228.3429999999998	2228.8249999999998	2229.308	2229.79	2230.2719999999999	2230.7539999999999	2231.2359999999999	2231.7179999999998	2232.1999999999998	2232.6819999999998	2233.165	2233.6460000000002	2234.1289999999999	2234.6109999999999	2235.0929999999998	2235.5749999999998	2236.0569999999998	2236.5390000000002	2237.0210000000002	2237.5030000000002	2237.9859999999999	2238.4679999999998	2238.9499999999998	2239.4319999999998	2239.9140000000002	2240.3960000000002	2240.8780000000002	2241.36	2241.8429999999998	2242.3249999999998	2242.8069999999998	2243.2890000000002	2243.7710000000002	2244.2530000000002	2244.7350000000001	2245.2170000000001	2245.6990000000001	2246.1819999999998	2246.6640000000002	2247.1460000000002	2247.6280000000002	2248.11	2248.5920000000001	2249.0740000000001	2249.556	2250.0390000000002	2250.5210000000002	2251.0030000000002	2251.4850000000001	2251.9670000000001	2252.4490000000001	2252.931	2253.413	2253.8960000000002	2254.3780000000002	2254.86	2255.3420000000001	2255.8240000000001	2256.306	2256.788	2257.27	2257.752	2258.2350000000001	2258.7170000000001	2259.1990000000001	2259.681	2260.163	2260.645	2261.127	2261.6089999999999	2262.0920000000001	2262.5729999999999	2263.056	2263.538	2264.02	2264.502	2264.9839999999999	2265.4659999999999	2265.9479999999999	2266.4299999999998	2266.913	2267.395	2267.877	2268.3589999999999	2268.8409999999999	2269.3229999999999	2269.8049999999998	2270.2869999999998	2270.77	2271.252	2271.7339999999999	2272.2159999999999	2272.6979999999999	2273.1799999999998	2273.6619999999998	2274.1439999999998	2274.6260000000002	2275.1089999999999	2275.5909999999999	2276.0729999999999	2276.5549999999998	2277.0369999999998	2277.5189999999998	2278.0010000000002	2278.4830000000002	2278.9659999999999	2279.4479999999999	2279.9299999999998	2280.4119999999998	2280.8939999999998	2281.3760000000002	2281.8580000000002	2282.34	2282.8229999999999	2283.3049999999998	2283.7869999999998	2284.2689999999998	2284.7510000000002	2285.2330000000002	2285.7150000000001	2286.1970000000001	2286.6790000000001	2287.1619999999998	2287.6439999999998	2288.1260000000002	2288.6080000000002	2289.09	2289.5720000000001	2290.0540000000001	2290.5360000000001	2291.0189999999998	2291.5	2291.9830000000002	2292.4650000000001	2292.9470000000001	2293.4290000000001	2293.9110000000001	2294.393	2294.875	2295.357	2295.84	2296.3220000000001	2296.8040000000001	2297.2860000000001	2297.768	2298.25	2298.732	2299.2139999999999	2299.6970000000001	2300.1790000000001	2300.6610000000001	2301.143	2301.625	2302.107	2302.5889999999999	2303.0709999999999	2303.5529999999999	2304.0360000000001	2304.518	2305	2305.482	2305.9639999999999	2306.4459999999999	2306.9279999999999	2307.41	2307.893	2308.375	2308.857	2309.3389999999999	2309.8209999999999	2310.3029999999999	2310.7849999999999	2311.2669999999998	2311.75	2312.232	2312.7139999999999	2313.1959999999999	2313.6779999999999	2314.16	2314.6419999999998	2315.1239999999998	2315.6060000000002	2316.0889999999999	2316.5709999999999	2317.0529999999999	2317.5349999999999	2318.0169999999998	2318.4989999999998	2318.9810000000002	2319.4630000000002	2319.9459999999999	2320.4270000000001	2320.91	2321.3919999999998	2321.8739999999998	2322.3560000000002	2322.8380000000002	2323.3200000000002	2323.8020000000001	2324.2840000000001	2324.7669999999998	2325.2489999999998	2325.7310000000002	2326.2130000000002	2326.6950000000002	2327.1770000000001	2327.6590000000001	2328.1410000000001	2328.6239999999998	2329.1060000000002	2329.5880000000002	2330.0700000000002	2330.5520000000001	2331.0340000000001	2331.5160000000001	2331.998	2332.48	2332.9630000000002	2333.4450000000002	2333.9270000000001	2334.4090000000001	2334.8910000000001	2335.373	2335.855	2336.337	2336.8200000000002	2337.3020000000001	2337.7840000000001	2338.2660000000001	2338.748	2339.23	2339.712	2340.194	2340.6770000000001	2341.1590000000001	2341.6410000000001	2342.123	2342.605	2343.087	2343.569	2344.0509999999999	2344.5329999999999	2345.0160000000001	2345.498	2345.98	2346.462	2346.944	2347.4259999999999	2347.9079999999999	2348.39	2348.873	2349.3539999999998	2349.837	2350.319	2350.8009999999999	2351.2829999999999	2351.7649999999999	2352.2469999999998	2352.7289999999998	2353.2109999999998	2353.694	2354.1759999999999	2354.6579999999999	2355.14	2355.6219999999998	2356.1039999999998	2356.5859999999998	2357.0680000000002	2357.5509999999999	2358.0329999999999	2358.5149999999999	2358.9969999999998	2359.4789999999998	2359.9609999999998	2360.4430000000002	2360.9250000000002	2361.4070000000002	2361.89	2362.3719999999998	2362.8539999999998	2363.3359999999998	2363.8180000000002	2364.3000000000002	2364.7820000000002	2365.2640000000001	2365.7469999999998	2366.2289999999998	2366.7109999999998	2367.1930000000002	2367.6750000000002	2368.1570000000002	2368.6390000000001	2369.1210000000001	2369.6039999999998	2370.0859999999998	2370.5680000000002	2371.0500000000002	2371.5320000000002	2372.0140000000001	2372.4960000000001	2372.9780000000001	2373.46	2373.9430000000002	2374.4250000000002	2374.9070000000002	2375.3890000000001	2375.8710000000001	2376.3530000000001	2376.835	2377.317	2377.799	2378.2809999999999	2378.7640000000001	2379.2460000000001	2379.7280000000001	2380.21	2380.692	2381.174	2381.6559999999999	2382.1379999999999	2382.6210000000001	2383.1030000000001	2383.585	2384.067	2384.549	2385.0309999999999	2385.5129999999999	2385.9949999999999	2386.4780000000001	2386.96	2387.442	2387.924	2388.4059999999999	2388.8879999999999	2389.37	2389.8519999999999	2390.3339999999998	2390.817	2391.299	2391.7809999999999	2392.2629999999999	2392.7449999999999	2393.2269999999999	2393.7089999999998	2394.1909999999998	2394.674	2395.1559999999999	2395.6379999999999	2396.12	2396.6019999999999	2397.0839999999998	2397.5659999999998	2398.0479999999998	2398.5309999999999	2399.0120000000002	2399.4949999999999	2399.9769999999999	2400.4589999999998	2400.9409999999998	2401.4229999999998	2401.9050000000002	2402.3870000000002	2402.8690000000001	2403.3519999999999	2403.8339999999998	2404.3159999999998	2404.7979999999998	2405.2800000000002	2405.7620000000002	2406.2440000000001	2406.7260000000001	2407.2080000000001	2407.6909999999998	2408.1729999999998	2408.6550000000002	2409.1370000000002	2409.6190000000001	2410.1010000000001	2410.5830000000001	2411.0650000000001	2411.5479999999998	2412.0300000000002	2412.5120000000002	2412.9940000000001	2413.4760000000001	2413.9580000000001	2414.44	2414.922	2415.4050000000002	2415.8870000000002	2416.3690000000001	2416.8510000000001	2417.3330000000001	2417.8150000000001	2418.297	2418.779	2419.261	2419.7440000000001	2420.2260000000001	2420.7080000000001	2421.19	2421.672	2422.154	2422.636	2423.1179999999999	2423.6010000000001	2424.0830000000001	2424.5650000000001	2425.047	2425.529	2426.011	2426.4929999999999	2426.9749999999999	2427.4580000000001	2427.9389999999999	2428.422	2428.904	2429.386	2429.8679999999999	2430.35	2430.8319999999999	2431.3139999999999	2431.7959999999998	2432.279	2432.761	2433.2429999999999	2433.7249999999999	2434.2069999999999	2434.6889999999999	2435.1709999999998	2435.6529999999998	2436.1350000000002	2436.6179999999999	2437.1	2437.5819999999999	2438.0639999999999	2438.5459999999998	2439.0279999999998	2439.5100000000002	2439.9920000000002	2440.4749999999999	2440.9569999999999	2441.4389999999999	2441.9209999999998	2442.4029999999998	2442.8850000000002	2443.3670000000002	2443.8490000000002	2444.3319999999999	2444.8139999999999	2445.2959999999998	2445.7779999999998	2446.2600000000002	2446.7420000000002	2447.2240000000002	2447.7060000000001	2448.1880000000001	2448.6709999999998	2449.1529999999998	2449.6350000000002	2450.1170000000002	2450.5990000000002	2451.0810000000001	2451.5630000000001	2452.0450000000001	2452.5279999999998	2453.0100000000002	2453.4920000000002	2453.9740000000002	2454.4560000000001	2454.9380000000001	2455.42	2455.902	2456.3850000000002	2456.866	2457.3490000000002	2457.8310000000001	2458.3130000000001	2458.7950000000001	2459.277	2459.759	2460.241	2460.723	2461.2060000000001	2461.6880000000001	2462.17	2462.652	2463.134	2463.616	2464.098	2464.58	2465.0630000000001	2465.5450000000001	2466.027	2466.509	2466.991	2467.473	2467.9549999999999	2468.4369999999999	2468.9189999999999	2469.402	2469.884	2470.366	2470.848	2471.33	2471.8119999999999	2472.2939999999999	2472.7759999999998	2473.259	2473.741	2474.223	2474.7049999999999	2475.1869999999999	2475.6689999999999	2476.1509999999998	2476.6329999999998	2477.1149999999998	2477.598	2478.08	2478.5619999999999	2479.0439999999999	2479.5259999999998	2480.0079999999998	2480.4899999999998	2480.9720000000002	2481.4549999999999	2481.9369999999999	2482.4189999999999	2482.9009999999998	2483.3829999999998	2483.8649999999998	2484.3470000000002	2484.8290000000002	2485.3119999999999	2485.7930000000001	2486.2759999999998	2486.7579999999998	2487.2399999999998	2487.7220000000002	2488.2040000000002	2488.6860000000001	2489.1680000000001	2489.65	2490.1329999999998	2490.6149999999998	2491.0970000000002	2491.5790000000002	2492.0610000000001	2492.5430000000001	2493.0250000000001	2493.5070000000001	2493.9899999999998	2494.4720000000002	2494.9540000000002	2495.4360000000001	2495.9180000000001	2496.4	2496.8820000000001	2497.364	2497.846	2498.3290000000002	2498.8110000000001	2499.2930000000001	2499.7750000000001	2500.2570000000001	2500.739	2501.221	2501.703	2502.1860000000001	2502.6680000000001	2503.15	2503.6320000000001	2504.114	2504.596	2505.078	2505.56	2506.0419999999999	2506.5250000000001	2507.0070000000001	2507.489	2507.971	2508.453	2508.9349999999999	2509.4169999999999	2509.8989999999999	2510.3820000000001	2510.864	2511.346	2511.828	2512.31	2512.7919999999999	2513.2739999999999	2513.7559999999999	2514.239	2514.7199999999998	2515.203	2515.6849999999999	2516.1669999999999	2516.6489999999999	2517.1309999999999	2517.6129999999998	2518.0949999999998	2518.5770000000002	2519.06	2519.5419999999999	2520.0239999999999	2520.5059999999999	2520.9879999999998	2521.4699999999998	2521.9520000000002	2522.4340000000002	2522.9169999999999	2523.3989999999999	2523.8809999999999	2524.3629999999998	2524.8449999999998	2525.3270000000002	2525.8090000000002	2526.2910000000002	2526.7730000000001	2527.2559999999999	2527.7379999999998	2528.2199999999998	2528.7020000000002	2529.1840000000002	2529.6660000000002	2530.1480000000001	2530.63	2531.1129999999998	2531.5949999999998	2532.0770000000002	2532.5590000000002	2533.0410000000002	2533.5230000000001	2534.0050000000001	2534.4870000000001	2534.9690000000001	2535.4520000000002	2535.9340000000002	2536.4160000000002	2536.8980000000001	2537.38	2537.8620000000001	2538.3440000000001	2538.826	2539.3090000000002	2539.7910000000002	2540.2730000000001	2540.7550000000001	2541.2370000000001	2541.7190000000001	2542.201	2542.683	2543.1660000000002	2543.6469999999999	2544.13	2544.6120000000001	2545.0940000000001	2545.576	2546.058	2546.54	2547.0219999999999	2547.5039999999999	2547.9870000000001	2548.4690000000001	2548.951	2549.433	2549.915	2550.3969999999999	2550.8789999999999	2551.3609999999999	2551.8440000000001	2552.326	2552.808	2553.29	2553.7719999999999	2554.2539999999999	2554.7359999999999	2555.2179999999998	2555.6999999999998	2556.183	2556.665	2557.1469999999999	2557.6289999999999	2558.1109999999999	2558.5929999999998	2559.0749999999998	2559.5569999999998	2560.04	2560.5219999999999	2561.0039999999999	2561.4859999999999	2561.9679999999998	2562.4499999999998	2562.9319999999998	2563.4140000000002	2563.8960000000002	2564.3789999999999	2564.8609999999999	2565.3429999999998	2565.8249999999998	2566.3069999999998	2566.7890000000002	2567.2710000000002	2567.7530000000002	2568.2359999999999	2568.7179999999998	2569.1999999999998	2569.6819999999998	2570.1640000000002	2570.6460000000002	2571.1280000000002	2571.61	2572.0929999999998	2572.5740000000001	2573.0569999999998	2573.5390000000002	2574.0210000000002	2574.5030000000002	2574.9850000000001	2575.4670000000001	2575.9490000000001	2576.431	2576.9140000000002	2577.3960000000002	2577.8780000000002	2578.36	2578.8420000000001	2579.3240000000001	2579.806	2580.288	2580.7710000000002	2581.2530000000002	2581.7350000000001	2582.2170000000001	2582.6990000000001	2583.181	2583.663	2584.145	2584.627	2585.11	2585.5920000000001	2586.0740000000001	2586.556	2587.038	2587.52	2588.002	2588.4839999999999	2588.9670000000001	2589.4490000000001	2589.931	2590.413	2590.895	2591.377	2591.8589999999999	2592.3409999999999	2592.8229999999999	2593.306	2593.788	2594.27	2594.752	2595.2339999999999	2595.7159999999999	2596.1979999999999	2596.6799999999998	2597.163	2597.645	2598.127	2598.6089999999999	2599.0909999999999	2599.5729999999999	2600.0549999999998	2600.5369999999998	2601.02	2601.5010000000002	2601.9839999999999	2602.4659999999999	2602.9479999999999	2603.4299999999998	2603.9119999999998	2604.3939999999998	2604.8760000000002	2605.3580000000002	2605.8409999999999	2606.3229999999999	2606.8049999999998	2607.2869999999998	2607.7689999999998	2608.2510000000002	2608.7330000000002	2609.2150000000001	2609.6979999999999	2610.1799999999998	2610.6619999999998	2611.1439999999998	2611.6260000000002	2612.1080000000002	2612.59	2613.0720000000001	2613.5540000000001	2614.0369999999998	2614.5189999999998	2615.0010000000002	2615.4830000000002	2615.9650000000001	2616.4470000000001	2616.9290000000001	2617.4110000000001	2617.8939999999998	2618.3760000000002	2618.8580000000002	2619.34	2619.8220000000001	2620.3040000000001	2620.7860000000001	2621.268	2621.75	2622.2330000000002	2622.7150000000001	2623.1970000000001	2623.6790000000001	2624.1610000000001	2624.643	2625.125	2625.607	2626.09	2626.5720000000001	2627.0540000000001	2627.5360000000001	2628.018	2628.5	2628.982	2629.4639999999999	2629.9470000000001	2630.4279999999999	2630.9110000000001	2631.393	2631.875	2632.357	2632.8389999999999	2633.3209999999999	2633.8029999999999	2634.2849999999999	2634.768	2635.25	2635.732	2636.2139999999999	2636.6959999999999	2637.1779999999999	2637.66	2638.1419999999998	2638.625	2639.107	2639.5889999999999	2640.0709999999999	2640.5529999999999	2641.0349999999999	2641.5169999999998	2641.9989999999998	2642.4810000000002	2642.9639999999999	2643.4459999999999	2643.9279999999999	2644.41	2644.8919999999998	2645.3739999999998	2645.8560000000002	2646.3380000000002	2646.8209999999999	2647.3029999999999	2647.7849999999999	2648.2669999999998	2648.7489999999998	2649.2310000000002	2649.7130000000002	2650.1950000000002	2650.6770000000001	2651.16	2651.6419999999998	2652.1239999999998	2652.6060000000002	2653.0880000000002	2653.57	2654.0520000000001	2654.5340000000001	2655.0169999999998	2655.4989999999998	2655.9810000000002	2656.4630000000002	2656.9450000000002	2657.4270000000001	2657.9090000000001	2658.3910000000001	2658.8739999999998	2659.355	2659.8380000000002	2660.32	2660.8020000000001	2661.2840000000001	2661.7660000000001	2662.248	2662.73	2663.212	2663.6950000000002	2664.1770000000001	2664.6590000000001	2665.1410000000001	2665.623	2666.105	2666.587	2667.069	2667.5520000000001	2668.0340000000001	2668.5160000000001	2668.998	2669.48	2669.962	2670.444	2670.9259999999999	2671.4079999999999	2671.8910000000001	2672.373	2672.855	2673.337	2673.819	2674.3009999999999	2674.7829999999999	2675.2649999999999	2675.748	2676.23	2676.712	2677.194	2677.6759999999999	2678.1579999999999	2678.64	2679.1219999999998	2679.6039999999998	2680.087	2680.569	2681.0509999999999	2681.5329999999999	2682.0149999999999	2682.4969999999998	2682.9789999999998	2683.4609999999998	2683.944	2684.4259999999999	2684.9079999999999	2685.39	2685.8719999999998	2686.3539999999998	2686.8359999999998	2687.3180000000002	2687.8009999999999	2688.2820000000002	2688.7649999999999	2689.2469999999998	2689.7289999999998	2690.2109999999998	2690.6930000000002	2691.1750000000002	2691.6570000000002	2692.1390000000001	2692.6219999999998	2693.1039999999998	2693.5859999999998	2694.0680000000002	2694.55	2695.0320000000002	2695.5140000000001	2695.9960000000001	2696.4789999999998	2696.9609999999998	2697.4430000000002	2697.9250000000002	2698.4070000000002	2698.8890000000001	2699.3710000000001	2699.8530000000001	2700.335	2700.8180000000002	2701.3	2701.7820000000002	2702.2640000000001	2702.7460000000001	2703.2280000000001	2703.71	2704.192	2704.6750000000002	2705.1570000000002	2705.6390000000001	2706.1210000000001	2706.6030000000001	2707.085	2707.567	2708.049	2708.5309999999999	2709.0140000000001	2709.4960000000001	2709.9780000000001	2710.46	2710.942	2711.424	2711.9059999999999	2712.3879999999999	2712.8710000000001	2713.3530000000001	2713.835	2714.317	2714.799	2715.2809999999999	2715.7629999999999	2716.2449999999999	2716.7280000000001	2717.2089999999998	2717.692	2718.174	2718.6559999999999	2719.1379999999999	2719.62	2720.1019999999999	2720.5839999999998	2721.0659999999998	2721.549	2722.0309999999999	2722.5129999999999	2722.9949999999999	2723.4769999999999	2723.9589999999998	2724.4409999999998	2724.9229999999998	2725.4059999999999	2725.8879999999999	2726.37	2726.8519999999999	2727.3339999999998	2727.8159999999998	2728.2979999999998	2728.78	2729.2620000000002	2729.7449999999999	2730.2269999999999	2730.7089999999998	2731.1909999999998	2731.6729999999998	2732.1550000000002	2732.6370000000002	2733.1190000000001	2733.6019999999999	2734.0839999999998	2734.5659999999998	2735.0479999999998	2735.53	2736.0120000000002	2736.4940000000001	2736.9760000000001	2737.4580000000001	2737.9409999999998	2738.4229999999998	2738.9050000000002	2739.3870000000002	2739.8690000000001	2740.3510000000001	2740.8330000000001	2741.3150000000001	2741.7979999999998	2742.28	2742.7620000000002	2743.2440000000001	2743.7260000000001	2744.2080000000001	2744.69	2745.172	2745.6550000000002	2746.136	2746.6190000000001	2747.1010000000001	2747.5830000000001	2748.0650000000001	2748.547	2749.029	2749.511	2749.9929999999999	2750.4760000000001	2750.9580000000001	2751.44	2751.922	2752.404	2752.886	2753.3679999999999	2753.85	2754.3330000000001	2754.8150000000001	2755.297	2755.779	2756.261	2756.7429999999999	2757.2249999999999	2757.7069999999999	2758.1889999999999	2758.672	2759.154	2759.636	2760.1179999999999	2760.6	2761.0819999999999	2761.5639999999999	2762.0459999999998	2762.529	2763.011	2763.4929999999999	2763.9749999999999	2764.4569999999999	2764.9389999999999	2765.4209999999998	2765.9029999999998	2766.3850000000002	2766.8679999999999	2767.35	2767.8319999999999	2768.3139999999999	2768.7959999999998	2769.2779999999998	2769.76	2770.2420000000002	2770.7249999999999	2771.2069999999999	2771.6889999999999	2772.1709999999998	2772.6529999999998	2773.1350000000002	2773.6170000000002	2774.0990000000002	2774.5819999999999	2775.0630000000001	2775.5459999999998	2776.0279999999998	2776.51	2776.9920000000002	2777.4740000000002	2777.9560000000001	2778.4380000000001	2778.92	2779.4029999999998	2779.8850000000002	2780.3670000000002	2780.8490000000002	2781.3310000000001	2781.8130000000001	2782.2950000000001	2782.777	2783.26	2783.7420000000002	2784.2240000000002	2784.7060000000001	2785.1880000000001	2785.67	2786.152	2786.634	2787.116	2787.5990000000002	2788.0810000000001	2788.5630000000001	2789.0450000000001	2789.527	2790.009	2790.491	2790.973	2791.4560000000001	2791.9380000000001	2792.42	2792.902	2793.384	2793.866	2794.348	2794.83	2795.3130000000001	2795.7950000000001	2796.277	2796.759	2797.241	2797.723	2798.2049999999999	2798.6869999999999	2799.1689999999999	2799.652	2800.134	2800.616	2801.098	2801.58	2802.0619999999999	2802.5439999999999	2803.0259999999998	2803.509	2803.99	2804.473	2804.9549999999999	2805.4369999999999	2805.9189999999999	2806.4009999999998	2806.8829999999998	2807.3649999999998	2807.8470000000002	2808.33	2808.8119999999999	2809.2939999999999	2809.7759999999998	2810.2579999999998	2810.74	2811.2220000000002	2811.7040000000002	2812.1869999999999	2812.6689999999999	2813.1509999999998	2813.6329999999998	2814.1149999999998	2814.5970000000002	2815.0790000000002	2815.5610000000001	2816.0430000000001	2816.5259999999998	2817.0079999999998	2817.49	2817.9720000000002	2818.4540000000002	2818.9360000000001	2819.4180000000001	2819.9	2820.3829999999998	2820.8649999999998	2821.3470000000002	2821.8290000000002	2822.3110000000001	2822.7930000000001	2823.2750000000001	2823.7570000000001	2824.24	2824.7220000000002	2825.2040000000002	2825.6860000000001	2826.1680000000001	2826.65	2827.1320000000001	2827.614	2828.096	2828.5790000000002	2829.0610000000001	2829.5430000000001	2830.0250000000001	2830.5070000000001	2830.989	2831.471	2831.953	2832.4360000000001	2832.9169999999999	2833.4	2833.8820000000001	2834.364	2834.846	2835.328	2835.81	2836.2919999999999	2836.7739999999999	2837.2570000000001	2837.739	2838.221	2838.703	2839.1849999999999	2839.6669999999999	2840.1489999999999	2840.6309999999999	2841.114	2841.596	2842.078	2842.56	2843.0419999999999	2843.5239999999999	2844.0059999999999	2844.4879999999998	2844.97	2845.453	2845.9349999999999	2846.4169999999999	2846.8989999999999	2847.3809999999999	2847.8629999999998	2848.3449999999998	2848.8270000000002	2849.31	2849.7919999999999	2850.2739999999999	2850.7559999999999	2851.2379999999998	2851.72	2852.2020000000002	2852.6840000000002	2853.1669999999999	2853.6489999999999	2854.1309999999999	2854.6129999999998	2855.0949999999998	2855.5770000000002	2856.0590000000002	2856.5410000000002	2857.0230000000001	2857.5059999999999	2857.9879999999998	2858.47	2858.9520000000002	2859.4340000000002	2859.9160000000002	2860.3980000000001	2860.88	2861.3629999999998	2861.8440000000001	2862.3270000000002	2862.8090000000002	2863.2910000000002	2863.7730000000001	2864.2550000000001	2864.7370000000001	2865.2190000000001	2865.701	2866.1840000000002	2866.6660000000002	2867.1480000000001	2867.63	2868.1120000000001	2868.5940000000001	2869.076	2869.558	2870.0410000000002	2870.5230000000001	2871.0050000000001	2871.4870000000001	2871.9690000000001	2872.451	2872.933	2873.415	2873.8969999999999	2874.38	2874.8620000000001	2875.3440000000001	2875.826	2876.308	2876.79	2877.2719999999999	2877.7539999999999	2878.2370000000001	2878.7190000000001	2879.201	2879.683	2880.165	2880.6469999999999	2881.1289999999999	2881.6109999999999	2882.0940000000001	2882.576	2883.058	2883.54	2884.0219999999999	2884.5039999999999	2884.9859999999999	2885.4679999999998	2885.95	2886.433	2886.915	2887.3969999999999	2887.8789999999999	2888.3609999999999	2888.8429999999998	2889.3249999999998	2889.8069999999998	2890.29	2890.7710000000002	2891.2539999999999	2891.7359999999999	2892.2179999999998	2892.7	2893.1819999999998	2893.6640000000002	2894.1460000000002	2894.6280000000002	2895.1109999999999	2895.5929999999998	2896.0749999999998	2896.5569999999998	2897.0390000000002	2897.5210000000002	2898.0030000000002	2898.4850000000001	2898.9679999999998	2899.45	2899.9319999999998	2900.4140000000002	2900.8960000000002	2901.3780000000002	2901.86	2902.3420000000001	2902.8240000000001	2903.3069999999998	2903.7890000000002	2904.2710000000002	2904.7530000000002	2905.2350000000001	2905.7170000000001	2906.1990000000001	2906.681	2907.1640000000002	2907.6460000000002	2908.1280000000002	2908.61	2909.0920000000001	2909.5740000000001	2910.056	2910.538	2911.0210000000002	2911.5030000000002	2911.9850000000001	2912.4670000000001	2912.9490000000001	2913.431	2913.913	2914.395	2914.877	2915.36	2915.8420000000001	2916.3240000000001	2916.806	2917.288	2917.77	2918.252	2918.7339999999999	2919.2170000000001	2919.6979999999999	2920.181	2920.663	2921.145	2921.627	2922.1089999999999	2922.5909999999999	2923.0729999999999	2923.5549999999998	2924.038	2924.52	2925.002	2925.4839999999999	2925.9659999999999	2926.4479999999999	2926.93	2927.4119999999998	2927.895	2928.377	2928.8589999999999	2929.3409999999999	2929.8229999999999	2930.3049999999998	2930.7869999999998	2931.2689999999998	2931.7510000000002	2932.2339999999999	2932.7159999999999	2933.1979999999999	2933.68	2934.1619999999998	2934.6439999999998	2935.1260000000002	2935.6080000000002	2936.0909999999999	2936.5729999999999	2937.0549999999998	2937.5369999999998	2938.0189999999998	2938.5010000000002	2938.9830000000002	2939.4650000000001	2939.9479999999999	2940.43	2940.9119999999998	2941.3939999999998	2941.8760000000002	2942.3580000000002	2942.84	2943.3220000000001	2943.8040000000001	2944.2869999999998	2944.7689999999998	2945.2510000000002	2945.7330000000002	2946.2150000000001	2946.6970000000001	2947.1790000000001	2947.6610000000001	2948.1439999999998	2948.625	2949.1080000000002	2949.59	2950.0720000000001	2950.5540000000001	2951.0360000000001	2951.518	2952	2952.482	2952.9650000000001	2953.4470000000001	2953.9290000000001	2954.4110000000001	2954.893	2955.375	2955.857	2956.3389999999999	2956.8220000000001	2957.3040000000001	2957.7860000000001	2958.268	2958.75	2959.232	2959.7139999999999	2960.1959999999999	2960.6779999999999	2961.1610000000001	2961.643	2962.125	2962.607	2963.0889999999999	2963.5709999999999	2964.0529999999999	2964.5349999999999	2965.018	2965.5	2965.982	2966.4639999999999	2966.9459999999999	2967.4279999999999	2967.91	2968.3919999999998	2968.875	2969.357	2969.8389999999999	2970.3209999999999	2970.8029999999999	2971.2849999999999	2971.7669999999998	2972.2489999999998	2972.7310000000002	2973.2139999999999	2973.6959999999999	2974.1779999999999	2974.66	2975.1419999999998	2975.6239999999998	2976.1060000000002	2976.5880000000002	2977.0709999999999	2977.5520000000001	2978.0349999999999	2978.5169999999998	2978.9989999999998	2979.4810000000002	2979.9630000000002	2980.4450000000002	2980.9270000000001	2981.4090000000001	2981.8919999999998	2982.3739999999998	2982.8560000000002	2983.3380000000002	2983.82	2984.3020000000001	2984.7840000000001	2985.2660000000001	2985.7489999999998	2986.2310000000002	2986.7130000000002	2987.1950000000002	2987.6770000000001	2988.1590000000001	2988.6410000000001	2989.123	2989.605	2990.0880000000002	2990.57	2991.0520000000001	2991.5340000000001	2992.0160000000001	2992.498	2992.98	2993.462	2993.9450000000002	2994.4270000000001	2994.9090000000001	2995.3910000000001	2995.873	2996.355	2996.837	2997.319	2997.8020000000001	2998.2840000000001	2998.7660000000001	2999.248	2999.73	3000.212	3000.694	3001.1759999999999	3001.6579999999999	3002.1410000000001	3002.623	3003.105	3003.587	3004.069	3004.5509999999999	3005.0329999999999	3005.5149999999999	3005.998	3006.4789999999998	3006.962	3007.444	3007.9259999999999	3008.4079999999999	3008.89	3009.3719999999998	3009.8539999999998	3010.3359999999998	3010.819	3011.3009999999999	3011.7829999999999	3012.2649999999999	3012.7469999999998	3013.2289999999998	3013.7109999999998	3014.1930000000002	3014.6759999999999	3015.1579999999999	3015.64	3016.1219999999998	3016.6039999999998	3017.0859999999998	3017.5680000000002	3018.05	3018.5320000000002	3019.0149999999999	3019.4969999999998	3019.9789999999998	3020.4609999999998	3020.9430000000002	3021.4250000000002	3021.9070000000002	3022.3890000000001	3022.8719999999998	3023.3539999999998	3023.8359999999998	3024.3180000000002	3024.8	3025.2820000000002	3025.7640000000001	3026.2460000000001	3026.7289999999998	3027.2109999999998	3027.6930000000002	3028.1750000000002	3028.6570000000002	3029.1390000000001	3029.6210000000001	3030.1030000000001	3030.585	3031.0680000000002	3031.55	3032.0320000000002	3032.5140000000001	3032.9960000000001	3033.4780000000001	3033.96	3034.442	3034.9250000000002	3035.4059999999999	3035.8890000000001	3036.3710000000001	3036.8530000000001	3037.335	3037.817	3038.299	3038.7809999999999	3039.2629999999999	3039.7460000000001	3040.2280000000001	3040.71	3041.192	3041.674	3042.1559999999999	3042.6379999999999	3043.12	3043.6030000000001	3044.085	3044.567	3045.049	3045.5309999999999	3046.0129999999999	3046.4949999999999	3046.9769999999999	3047.4589999999998	3047.942	3048.424	3048.9059999999999	3049.3879999999999	3049.87	3050.3519999999999	3050.8339999999998	3051.3159999999998	3051.799	3052.2809999999999	3052.7629999999999	3053.2449999999999	3053.7269999999999	3054.2089999999998	3054.6909999999998	3055.1729999999998	3055.6559999999999	3056.1379999999999	3056.62	3057.1019999999999	3057.5839999999998	3058.0659999999998	3058.5479999999998	3059.03	3059.5120000000002	3059.9949999999999	3060.4769999999999	3060.9589999999998	3061.4409999999998	3061.9229999999998	3062.4050000000002	3062.8870000000002	3063.3690000000001	3063.8519999999999	3064.3330000000001	3064.8159999999998	3065.2979999999998	3065.78	3066.2620000000002	3066.7440000000001	3067.2260000000001	3067.7080000000001	3068.19	3068.6729999999998	3069.1550000000002	3069.6370000000002	3070.1190000000001	3070.6010000000001	3071.0830000000001	3071.5650000000001	3072.047	3072.53	3073.0120000000002	3073.4940000000001	3073.9760000000001	3074.4580000000001	3074.94	3075.422	3075.904	3076.386	3076.8690000000001	3077.3510000000001	3077.8330000000001	3078.3150000000001	3078.797	3079.279	3079.761	3080.2429999999999	3080.7260000000001	3081.2080000000001	3081.69	3082.172	3082.654	3083.136	3083.6179999999999	3084.1	3084.5830000000001	3085.0650000000001	3085.547	3086.029	3086.511	3086.9929999999999	3087.4749999999999	3087.9569999999999	3088.4389999999999	3088.922	3089.404	3089.886	3090.3679999999999	3090.85	3091.3319999999999	3091.8139999999999	3092.2959999999998	3092.779	3093.26	3093.7429999999999	3094.2249999999999	3094.7069999999999	3095.1889999999999	3095.6709999999998	3096.1529999999998	3096.6350000000002	3097.1170000000002	3097.6	3098.0819999999999	3098.5639999999999	3099.0459999999998	3099.5279999999998	3100.01	3100.4920000000002	3100.9740000000002	3101.4569999999999	3101.9389999999999	3102.4209999999998	3102.9029999999998	3103.3850000000002	3103.8670000000002	3104.3490000000002	3104.8310000000001	3105.3130000000001	3105.7959999999998	3106.2779999999998	3106.76	3107.2420000000002	3107.7240000000002	3108.2060000000001	3108.6880000000001	3109.17	3109.6529999999998	3110.1350000000002	3110.6170000000002	3111.0990000000002	3111.5810000000001	3112.0630000000001	3112.5450000000001	3113.027	3113.51	3113.9920000000002	3114.4740000000002	3114.9560000000001	3115.4380000000001	3115.92	3116.402	3116.884	3117.366	3117.8490000000002	3118.3310000000001	3118.8130000000001	3119.2950000000001	3119.777	3120.259	3120.741	3121.223	3121.7060000000001	3122.1880000000001	3122.67	3123.152	3123.634	3124.116	3124.598	3125.08	3125.5630000000001	3126.0439999999999	3126.527	3127.009	3127.491	3127.973	3128.4549999999999	3128.9369999999999	3129.4189999999999	3129.9009999999998	3130.384	3130.866	3131.348	3131.83	3132.3119999999999	3132.7939999999999	3133.2759999999998	3133.7579999999998	3134.24	3134.723	3135.2049999999999	3135.6869999999999	3136.1689999999999	3136.6509999999998	3137.1329999999998	3137.6149999999998	3138.0970000000002	3138.58	3139.0619999999999	3139.5439999999999	3140.0259999999998	3140.5079999999998	3140.99	3141.4720000000002	3141.9540000000002	3142.4369999999999	3142.9189999999999	3143.4009999999998	3143.8829999999998	3144.3649999999998	3144.8470000000002	3145.3290000000002	3145.8110000000001	3146.2930000000001	3146.7759999999998	3147.2579999999998	3147.74	3148.2220000000002	3148.7040000000002	3149.1860000000001	3149.6680000000001	3150.15	3150.6329999999998	3151.1149999999998	3151.5970000000002	3152.0790000000002	3152.5610000000001	3153.0430000000001	3153.5250000000001	3154.0070000000001	3154.49	3154.971	3155.4540000000002	3155.9360000000001	3156.4180000000001	3156.9	3157.3820000000001	3157.864	3158.346	3158.828	3159.3110000000001	3159.7930000000001	3160.2750000000001	3160.7570000000001	3161.239	3161.721	3162.203	3162.6849999999999	3163.1669999999999	3163.65	3164.1320000000001	3164.614	3165.096	3165.578	3166.06	3166.5419999999999	3167.0239999999999	3167.5070000000001	3167.989	3168.471	3168.953	3169.4349999999999	3169.9169999999999	3170.3989999999999	3170.8809999999999	3171.364	3171.846	3172.328	3172.81	3173.2919999999999	3173.7739999999999	3174.2559999999999	3174.7379999999998	3175.22	3175.703	3176.1849999999999	3176.6669999999999	3177.1489999999999	3177.6309999999999	3178.1129999999998	3178.5949999999998	3179.0770000000002	3179.56	3180.0419999999999	3180.5239999999999	3181.0059999999999	3181.4879999999998	3181.97	3182.4520000000002	3182.9340000000002	3183.4169999999999	3183.8980000000001	3184.3809999999999	3184.8629999999998	3185.3449999999998	3185.8270000000002	3186.3090000000002	3186.7910000000002	3187.2730000000001	3187.7550000000001	3188.2379999999998	3188.72	3189.2020000000002	3189.6840000000002	3190.1660000000002	3190.6480000000001	3191.13	3191.6120000000001	3192.0940000000001	3192.5770000000002	3193.0590000000002	3193.5410000000002	3194.0230000000001	3194.5050000000001	3194.9870000000001	3195.4690000000001	3195.951	3196.4340000000002	3196.9160000000002	3197.3980000000001	3197.88	3198.3620000000001	3198.8440000000001	3199.326	3199.808	3200.2910000000002	3200.7730000000001	3201.2550000000001	3201.7370000000001	3202.2190000000001	3202.701	3203.183	3203.665	3204.1469999999999	3204.63	3205.1120000000001	3205.5940000000001	3206.076	3206.558	3207.04	3207.5219999999999	3208.0039999999999	3208.4870000000001	3208.9690000000001	3209.451	3209.933	3210.415	3210.8969999999999	3211.3789999999999	3211.8609999999999	3212.3440000000001	3212.8249999999998	3213.308	3213.79	3214.2719999999999	3214.7539999999999	3215.2359999999999	3215.7179999999998	3216.2	3216.6819999999998	3217.165	3217.6469999999999	3218.1289999999999	3218.6109999999999	3219.0929999999998	3219.5749999999998	3220.0569999999998	3220.5390000000002	3221.0210000000002	3221.5039999999999	3221.9859999999999	3222.4679999999998	3222.95	3223.4319999999998	3223.9140000000002	3224.3960000000002	3224.8780000000002	3225.3609999999999	3225.8429999999998	3226.3249999999998	3226.8069999999998	3227.2890000000002	3227.7710000000002	3228.2530000000002	3228.7350000000001	3229.2179999999998	3229.7	3230.1819999999998	3230.6640000000002	3231.1460000000002	3231.6280000000002	3232.11	3232.5920000000001	3233.0740000000001	3233.5569999999998	3234.0390000000002	3234.5210000000002	3235.0030000000002	3235.4850000000001	3235.9670000000001	3236.4490000000001	3236.931	3237.4140000000002	3237.8960000000002	3238.3780000000002	3238.86	3239.3420000000001	3239.8240000000001	3240.306	3240.788	3241.2710000000002	3241.752	3242.2350000000001	3242.7170000000001	3243.1990000000001	3243.681	3244.163	3244.645	3245.127	3245.6089999999999	3246.0920000000001	3246.5740000000001	3247.056	3247.538	3248.02	3248.502	3248.9839999999999	3249.4659999999999	3249.9479999999999	3250.431	3250.913	3251.395	3251.877	3252.3589999999999	3252.8409999999999	3253.3229999999999	3253.8049999999998	3254.288	3254.77	3255.252	3255.7339999999999	3256.2159999999999	3256.6979999999999	3257.18	3257.6619999999998	3258.145	3258.627	3259.1089999999999	3259.5909999999999	3260.0729999999999	3260.5549999999998	3261.0369999999998	3261.5189999999998	3262.0010000000002	3262.4839999999999	3262.9659999999999	3263.4479999999999	3263.93	3264.4119999999998	3264.8939999999998	3265.3760000000002	3265.8580000000002	3266.3409999999999	3266.8229999999999	3267.3049999999998	3267.7869999999998	3268.2689999999998	3268.7510000000002	3269.2330000000002	3269.7150000000001	3270.1979999999999	3270.6790000000001	3271.1619999999998	3271.6439999999998	3272.1260000000002	3272.6080000000002	3273.09	3273.5720000000001	3274.0540000000001	3274.5360000000001	3275.0189999999998	3275.5010000000002	3275.9830000000002	3276.4650000000001	3276.9470000000001	3277.4290000000001	3277.9110000000001	3278.393	3278.875	3279.3580000000002	3279.84	3280.3220000000001	3280.8040000000001	3281.2860000000001	3281.768	3282.25	3282.732	3283.2150000000001	3283.6970000000001	3284.1790000000001	3284.6610000000001	3285.143	3285.625	3286.107	3286.5889999999999	3287.0720000000001	3287.5540000000001	3288.0360000000001	3288.518	3289	3289.482	3289.9639999999999	3290.4459999999999	3290.9279999999999	3291.4110000000001	3291.893	3292.375	3292.857	3293.3389999999999	3293.8209999999999	3294.3029999999999	3294.7849999999999	3295.268	3295.75	3296.232	3296.7139999999999	3297.1959999999999	3297.6779999999999	3298.16	3298.6419999999998	3299.125	3299.6060000000002	3300.0889999999999	3300.5709999999999	3301.0529999999999	3301.5349999999999	3302.0169999999998	3302.4989999999998	3302.9810000000002	3303.4630000000002	3303.9459999999999	3304.4279999999999	3304.91	3305.3919999999998	3305.8739999999998	3306.3560000000002	3306.8380000000002	3307.32	3307.8020000000001	3308.2849999999999	3308.7669999999998	3309.2489999999998	3309.7310000000002	3310.2130000000002	3310.6950000000002	3311.1770000000001	3311.6590000000001	3312.1419999999998	3312.6239999999998	3313.1060000000002	3313.5880000000002	3314.07	3314.5520000000001	3315.0340000000001	3315.5160000000001	3315.9989999999998	3316.4810000000002	3316.9630000000002	3317.4450000000002	3317.9270000000001	3318.4090000000001	3318.8910000000001	3319.373	3319.855	3320.3380000000002	3320.82	3321.3020000000001	3321.7840000000001	3322.2660000000001	3322.748	3323.23	3323.712	3324.1950000000002	3324.6770000000001	3325.1590000000001	3325.6410000000001	3326.123	3326.605	3327.087	3327.569	3328.0520000000001	3328.5329999999999	3329.0160000000001	3329.498	3329.98	3330.462	3330.944	3331.4259999999999	3331.9079999999999	3332.39	3332.873	3333.355	3333.837	3334.319	3334.8009999999999	3335.2829999999999	3335.7649999999999	3336.2469999999998	3336.7289999999998	3337.212	3337.694	3338.1759999999999	3338.6579999999999	3339.14	3339.6219999999998	3340.1039999999998	3340.5859999999998	3341.069	3341.5509999999999	3342.0329999999999	3342.5149999999999	3342.9969999999998	3343.4789999999998	3343.9609999999998	3344.4430000000002	3344.9259999999999	3345.4079999999999	3345.89	3346.3719999999998	3346.8539999999998	3347.3359999999998	3347.8180000000002	3348.3	3348.7820000000002	3349.2649999999999	3349.7469999999998	3350.2289999999998	3350.7109999999998	3351.1930000000002	3351.6750000000002	3352.1570000000002	3352.6390000000001	3353.1219999999998	3353.6039999999998	3354.0859999999998	3354.5680000000002	3355.05	3355.5320000000002	3356.0140000000001	3356.4960000000001	3356.9789999999998	3357.46	3357.9430000000002	3358.4250000000002	3358.9070000000002	3359.3890000000001	3359.8710000000001	3360.3530000000001	3360.835	3361.317	3361.8	3362.2820000000002	3362.7640000000001	3363.2460000000001	3363.7280000000001	3364.21	3364.692	3365.174	3365.6559999999999	3366.1390000000001	3366.6210000000001	3367.1030000000001	3367.585	3368.067	3368.549	3369.0309999999999	3369.5129999999999	3369.9960000000001	3370.4780000000001	3370.96	3371.442	3371.924	3372.4059999999999	3372.8879999999999	3373.37	3373.8530000000001	3374.3339999999998	3374.817	3375.299	3375.7809999999999	3376.2629999999999	3376.7449999999999	3377.2269999999999	3377.7089999999998	3378.1909999999998	3378.674	3379.1559999999999	3379.6379999999999	3380.12	3380.6019999999999	3381.0839999999998	3381.5659999999998	3382.0479999999998	3382.5309999999999	3383.0129999999999	3383.4949999999999	3383.9769999999999	3384.4589999999998	3384.9409999999998	3385.4229999999998	3385.9050000000002	3386.3870000000002	3386.87	3387.3519999999999	3387.8339999999998	3388.3159999999998	3388.7979999999998	3389.28	3389.7620000000002	3390.2440000000001	3390.7269999999999	3391.2089999999998	3391.6909999999998	3392.1729999999998	3392.6550000000002	3393.1370000000002	3393.6190000000001	3394.1010000000001	3394.5830000000001	3395.0659999999998	3395.5479999999998	3396.03	3396.5120000000002	3396.9940000000001	3397.4760000000001	3397.9580000000001	3398.44	3398.9229999999998	3399.4050000000002	3399.8870000000002	3400.3690000000001	3400.8510000000001	3401.3330000000001	3401.8150000000001	3402.297	3402.78	3403.261	3403.7440000000001	3404.2260000000001	3404.7080000000001	3405.19	3405.672	3406.154	3406.636	3407.1179999999999	3407.6010000000001	3408.0830000000001	3408.5650000000001	3409.047	3409.529	3410.011	3410.4929999999999	3410.9749999999999	3411.4580000000001	3411.94	3412.422	3412.904	3413.386	3413.8679999999999	3414.35	3414.8319999999999	3415.3139999999999	3415.797	3416.279	3416.761	3417.2429999999999	3417.7249999999999	3418.2069999999999	3418.6889999999999	3419.1709999999998	3419.654	3420.136	3420.6179999999999	3421.1	3421.5819999999999	3422.0639999999999	3422.5459999999998	3423.0279999999998	3423.51	3423.9929999999999	3424.4749999999999	3424.9569999999999	3425.4389999999999	3425.9209999999998	3426.4029999999998	3426.8850000000002	3427.3670000000002	3427.85	3428.3319999999999	3428.8139999999999	3429.2959999999998	3429.7779999999998	3430.26	3430.7420000000002	3431.2240000000002	3431.7069999999999	3432.1880000000001	3432.6709999999998	3433.1529999999998	3433.6350000000002	3434.1170000000002	3434.5990000000002	3435.0810000000001	3435.5630000000001	3436.0450000000001	3436.5279999999998	3437.01	3437.4920000000002	3437.9740000000002	3438.4560000000001	3438.9380000000001	3439.42	3439.902	3440.3850000000002	3440.8670000000002	3441.3490000000002	3441.8310000000001	3442.3130000000001	3442.7950000000001	3443.277	3443.759	3444.241	3444.7240000000002	3445.2060000000001	3445.6880000000001	3446.17	3446.652	3447.134	3447.616	3448.098	3448.5810000000001	3449.0630000000001	3449.5450000000001	3450.027	3450.509	3450.991	3451.473	3451.9549999999999	3452.4380000000001	3452.92	3453.402	3453.884	3454.366	3454.848	3455.33	3455.8119999999999	3456.2939999999999	3456.777	3457.259	3457.741	3458.223	3458.7049999999999	3459.1869999999999	3459.6689999999999	3460.1509999999998	3460.634	3461.1149999999998	3461.598	3462.08	3462.5619999999999	3463.0439999999999	3463.5259999999998	3464.0079999999998	3464.49	3464.9720000000002	3465.4549999999999	3465.9369999999999	3466.4189999999999	3466.9009999999998	3467.3829999999998	3467.8649999999998	3468.3470000000002	3468.8290000000002	3469.3119999999999	3469.7939999999999	3470.2759999999998	3470.7579999999998	3471.24	3471.7220000000002	3472.2040000000002	3472.6860000000001	3473.1680000000001	3473.6509999999998	3474.1329999999998	3474.6149999999998	3475.0970000000002	3475.5790000000002	3476.0610000000001	3476.5430000000001	3477.0250000000001	3477.5079999999998	3477.99	3478.4720000000002	3478.9540000000002	3479.4360000000001	3479.9180000000001	3480.4	3480.8820000000001	3481.3649999999998	3481.8470000000002	3482.3290000000002	3482.8110000000001	3483.2930000000001	3483.7750000000001	3484.2570000000001	3484.739	3485.221	3485.7040000000002	3486.1860000000001	3486.6680000000001	3487.15	3487.6320000000001	3488.114	3488.596	3489.078	3489.5610000000001	3490.0419999999999	3490.5250000000001	3491.0070000000001	3491.489	3491.971	3492.453	3492.9349999999999	3493.4169999999999	3493.8989999999999	3494.3820000000001	3494.864	3495.346	3495.828	3496.31	3496.7919999999999	3497.2739999999999	3497.7559999999999	3498.239	3498.721	3499.203	3499.6849999999999	3500.1669999999999	3500.6489999999999	3501.1309999999999	3501.6129999999998	3502.0949999999998	3502.578	3503.06	3503.5419999999999	3504.0239999999999	3504.5059999999999	3504.9879999999998	3505.47	3505.9520000000002	3506.4349999999999	3506.9169999999999	3507.3989999999999	3507.8809999999999	3508.3629999999998	3508.8449999999998	3509.3270000000002	3509.8090000000002	3510.2919999999999	3510.7739999999999	3511.2559999999999	3511.7379999999998	3512.22	3512.7020000000002	3513.1840000000002	3513.6660000000002	3514.1480000000001	3514.6309999999999	3515.1129999999998	3515.5949999999998	3516.0770000000002	3516.5590000000002	3517.0410000000002	3517.5230000000001	3518.0050000000001	3518.4879999999998	3518.9690000000001	3519.4520000000002	3519.9340000000002	3520.4160000000002	3520.8980000000001	3521.38	3521.8620000000001	3522.3440000000001	3522.826	3523.3090000000002	3523.7910000000002	3524.2730000000001	3524.7550000000001	3525.2370000000001	3525.7190000000001	3526.201	3526.683	3527.1660000000002	3527.6480000000001	3528.13	3528.6120000000001	3529.0940000000001	3529.576	3530.058	3530.54	3531.0219999999999	3531.5050000000001	3531.9870000000001	3532.4690000000001	3532.951	3533.433	3533.915	3534.3969999999999	3534.8789999999999	3535.3620000000001	3535.8440000000001	3536.326	3536.808	3537.29	3537.7719999999999	3538.2539999999999	3538.7359999999999	3539.2190000000001	3539.701	3540.183	3540.665	3541.1469999999999	3541.6289999999999	3542.1109999999999	3542.5929999999998	3543.0749999999998	3543.558	3544.04	3544.5219999999999	3545.0039999999999	3545.4859999999999	3545.9679999999998	3546.45	3546.9319999999998	3547.415	3547.8960000000002	3548.3789999999999	3548.8609999999999	3549.3429999999998	3549.8249999999998	3550.3069999999998	3550.7890000000002	3551.2710000000002	3551.7530000000002	3552.2359999999999	3552.7179999999998	3553.2	3553.6819999999998	3554.1640000000002	3554.6460000000002	3555.1280000000002	3555.61	3556.0929999999998	3556.5749999999998	3557.0569999999998	3557.5390000000002	3558.0210000000002	3558.5030000000002	3558.9850000000001	3559.4670000000001	3559.9490000000001	3560.4319999999998	3560.9140000000002	3561.3960000000002	3561.8780000000002	3562.36	3562.8420000000001	3563.3240000000001	3563.806	3564.2890000000002	3564.7710000000002	3565.2530000000002	3565.7350000000001	3566.2170000000001	3566.6990000000001	3567.181	3567.663	3568.1460000000002	3568.6280000000002	3569.11	3569.5920000000001	3570.0740000000001	3570.556	3571.038	3571.52	3572.002	3572.4850000000001	3572.9670000000001	3573.4490000000001	3573.931	3574.413	3574.895	3575.377	3575.8589999999999	3576.3420000000001	3576.8229999999999	3577.306	3577.788	3578.27	3578.752	3579.2339999999999	3579.7159999999999	3580.1979999999999	3580.68	3581.163	3581.645	3582.127	3582.6089999999999	3583.0909999999999	3583.5729999999999	3584.0549999999998	3584.5369999999998	3585.02	3585.502	3585.9839999999999	3586.4659999999999	3586.9479999999999	3587.43	3587.9119999999998	3588.3939999999998	3588.8760000000002	3589.3589999999999	3589.8409999999999	3590.3229999999999	3590.8049999999998	3591.2869999999998	3591.7689999999998	3592.2510000000002	3592.7330000000002	3593.2159999999999	3593.6979999999999	3594.18	3594.6619999999998	3595.1439999999998	3595.6260000000002	3596.1080000000002	3596.59	3597.0729999999999	3597.5549999999998	3598.0369999999998	3598.5189999999998	3599.0010000000002	3599.4830000000002	3599.9650000000001	3600.4470000000001	3600.9290000000001	3601.4119999999998	3601.8939999999998	3602.3760000000002	3602.8580000000002	3603.34	3603.8220000000001	3604.3040000000001	3604.7860000000001	3605.2689999999998	3605.75	3606.2330000000002	3606.7150000000001	3607.1970000000001	3607.6790000000001	3608.1610000000001	3608.643	3609.125	3609.607	3610.09	3610.5720000000001	3611.0540000000001	3611.5360000000001	3612.018	3612.5	3612.982	3613.4639999999999	3613.9470000000001	3614.4290000000001	3614.9110000000001	3615.393	3615.875	3616.357	3616.8389999999999	3617.3209999999999	3617.8029999999999	3618.2860000000001	3618.768	3619.25	3619.732	3620.2139999999999	3620.6959999999999	3621.1779999999999	3621.66	3622.143	3622.625	3623.107	3623.5889999999999	3624.0709999999999	3624.5529999999999	3625.0349999999999	3625.5169999999998	3626	3626.482	3626.9639999999999	3627.4459999999999	3627.9279999999999	3628.41	3628.8919999999998	3629.3739999999998	3629.8560000000002	3630.3389999999999	3630.8209999999999	3631.3029999999999	3631.7849999999999	3632.2669999999998	3632.7489999999998	3633.2310000000002	3633.7130000000002	3634.1959999999999	3634.6770000000001	3635.16	3635.6419999999998	3636.1239999999998	3636.6060000000002	3637.0880000000002	3637.57	3638.0520000000001	3638.5340000000001	3639.0169999999998	3639.4989999999998	3639.9810000000002	3640.4630000000002	3640.9450000000002	3641.4270000000001	3641.9090000000001	3642.3910000000001	3642.8739999999998	3643.3560000000002	3643.8380000000002	3644.32	3644.8020000000001	3645.2840000000001	3645.7660000000001	3646.248	3646.73	3647.2130000000002	3647.6950000000002	3648.1770000000001	3648.6590000000001	3649.1410000000001	3649.623	3650.105	3650.587	3651.07	3651.5520000000001	3652.0340000000001	3652.5160000000001	3652.998	3653.48	3653.962	3654.444	3654.9270000000001	3655.4090000000001	3655.8910000000001	3656.373	3656.855	3657.337	3657.819	3658.3009999999999	3658.7829999999999	3659.2660000000001	3659.748	3660.23	3660.712	3661.194	3661.6759999999999	3662.1579999999999	3662.64	3663.123	3663.6039999999998	3664.087	3664.569	3665.0509999999999	3665.5329999999999	3666.0149999999999	3666.4969999999998	3666.9789999999998	3667.4609999999998	3667.944	3668.4259999999999	3668.9079999999999	3669.39	3669.8719999999998	3670.3539999999998	3670.8359999999998	3671.3180000000002	3671.8009999999999	3672.2829999999999	3672.7649999999999	3673.2469999999998	3673.7289999999998	3674.2109999999998	3674.6930000000002	3675.1750000000002	3675.6570000000002	3676.14	3676.6219999999998	3677.1039999999998	3677.5859999999998	3678.0680000000002	3678.55	3679.0320000000002	3679.5140000000001	3679.9969999999998	3680.4789999999998	3680.9609999999998	3681.4430000000002	3681.9250000000002	3682.4070000000002	3682.8890000000001	3683.3710000000001	3683.8539999999998	3684.3359999999998	3684.8180000000002	3685.3	3685.7820000000002	3686.2640000000001	3686.7460000000001	3687.2280000000001	3687.71	3688.1930000000002	3688.6750000000002	3689.1570000000002	3689.6390000000001	3690.1210000000001	3690.6030000000001	3691.085	3691.567	3692.05	3692.5309999999999	3693.0140000000001	3693.4960000000001	3693.9780000000001	3694.46	3694.942	3695.424	3695.9059999999999	3696.3879999999999	3696.8710000000001	3697.3530000000001	3697.835	3698.317	3698.799	3699.2809999999999	3699.7629999999999	3700.2449999999999	3700.7280000000001	3701.21	3701.692	3702.174	3702.6559999999999	3703.1379999999999	3703.62	3704.1019999999999	3704.5839999999998	3705.067	3705.549	3706.0309999999999	3706.5129999999999	3706.9949999999999	3707.4769999999999	3707.9589999999998	3708.4409999999998	3708.924	3709.4059999999999	3709.8879999999999	3710.37	3710.8519999999999	3711.3339999999998	3711.8159999999998	3712.2979999999998	3712.7809999999999	3713.2629999999999	3713.7449999999999	3714.2269999999999	3714.7089999999998	3715.1909999999998	3715.6729999999998	3716.1550000000002	3716.6370000000002	3717.12	3717.6019999999999	3718.0839999999998	3718.5659999999998	3719.0479999999998	3719.53	3720.0120000000002	3720.4940000000001	3720.9769999999999	3721.4580000000001	3721.9409999999998	3722.4229999999998	3722.9050000000002	3723.3870000000002	3723.8690000000001	3724.3510000000001	3724.8330000000001	3725.3150000000001	3725.7979999999998	3726.28	3726.7620000000002	3727.2440000000001	3727.7260000000001	3728.2080000000001	3728.69	3729.172	3729.6550000000002	3730.1370000000002	3730.6190000000001	3731.1010000000001	3731.5830000000001	3732.0650000000001	3732.547	3733.029	3733.511	3733.9940000000001	3734.4760000000001	3734.9580000000001	3735.44	3735.922	3736.404	3736.886	3737.3679999999999	3737.8510000000001	3738.3330000000001	3738.8150000000001	3739.297	3739.779	3740.261	3740.7429999999999	3741.2249999999999	3741.7080000000001	3742.19	3742.672	3743.154	3743.636	3744.1179999999999	3744.6	3745.0819999999999	3745.5639999999999	3746.047	3746.529	3747.011	3747.4929999999999	3747.9749999999999	3748.4569999999999	3748.9389999999999	3749.4209999999998	3749.904	3750.3850000000002	3750.8679999999999	3751.35	3751.8319999999999	3752.3139999999999	3752.7959999999998	3753.2779999999998	3753.76	3754.2420000000002	3754.7249999999999	3755.2069999999999	3755.6889999999999	3756.1709999999998	3756.6529999999998	3757.1350000000002	3757.6170000000002	3758.0990000000002	3758.5819999999999	3759.0639999999999	3759.5459999999998	3760.0279999999998	3760.51	3760.9920000000002	3761.4740000000002	3761.9560000000001	3762.4380000000001	3762.9209999999998	3763.4029999999998	3763.8850000000002	3764.3670000000002	3764.8490000000002	3765.3310000000001	3765.8130000000001	3766.2950000000001	3766.7779999999998	3767.26	3767.7420000000002	3768.2240000000002	3768.7060000000001	3769.1880000000001	3769.67	3770.152	3770.6350000000002	3771.1170000000002	3771.5990000000002	3772.0810000000001	3772.5630000000001	3773.0450000000001	3773.527	3774.009	3774.491	3774.9740000000002	3775.4560000000001	3775.9380000000001	3776.42	3776.902	3777.384	3777.866	3778.348	3778.8310000000001	3779.3130000000001	3779.7950000000001	3780.277	3780.759	3781.241	3781.723	3782.2049999999999	3782.6880000000001	3783.1689999999999	3783.652	3784.134	3784.616	3785.098	3785.58	3786.0619999999999	3786.5439999999999	3787.0259999999998	3787.509	3787.991	3788.473	3788.9549999999999	3789.4369999999999	3789.9189999999999	3790.4009999999998	3790.8829999999998	3791.3649999999998	3791.848	3792.33	3792.8119999999999	3793.2939999999999	3793.7759999999998	3794.2579999999998	3794.74	3795.2220000000002	3795.7049999999999	3796.1869999999999	3796.6689999999999	3797.1509999999998	3797.6329999999998	3798.1149999999998	3798.5970000000002	3799.0790000000002	3799.5619999999999	3800.0439999999999	3800.5259999999998	3801.0079999999998	3801.49	3801.9720000000002	3802.4540000000002	3802.9360000000001	3803.4180000000001	3803.9009999999998	3804.3829999999998	3804.8649999999998	3805.3470000000002	3805.8290000000002	3806.3110000000001	3806.7930000000001	3807.2750000000001	3807.7579999999998	3808.24	3808.7220000000002	3809.2040000000002	3809.6860000000001	3810.1680000000001	3810.65	3811.1320000000001	3811.6149999999998	3812.096	3812.5790000000002	3813.0610000000001	3813.5430000000001	3814.0250000000001	3814.5070000000001	3814.989	3815.471	3815.953	3816.4360000000001	3816.9180000000001	3817.4	3817.8820000000001	3818.364	3818.846	3819.328	3819.81	3820.2919999999999	3820.7750000000001	3821.2570000000001	3821.739	3822.221	3822.703	3823.1849999999999	3823.6669999999999	3824.1489999999999	3824.6320000000001	3825.114	3825.596	3826.078	3826.56	3827.0419999999999	3827.5239999999999	3828.0059999999999	3828.489	3828.971	3829.453	3829.9349999999999	3830.4169999999999	3830.8989999999999	3831.3809999999999	3831.8629999999998	3832.3449999999998	3832.828	3833.31	3833.7919999999999	3834.2739999999999	3834.7559999999999	3835.2379999999998	3835.72	3836.2020000000002	3836.6849999999999	3837.1669999999999	3837.6489999999999	3838.1309999999999	3838.6129999999998	3839.0949999999998	3839.5770000000002	3840.0590000000002	3840.5419999999999	3841.0230000000001	3841.5059999999999	3841.9879999999998	3842.47	3842.9520000000002	3843.4340000000002	3843.9160000000002	3844.3980000000001	3844.88	3845.3629999999998	3845.8449999999998	3846.3270000000002	3846.8090000000002	3847.2910000000002	3847.7730000000001	3848.2550000000001	3848.7370000000001	3849.2190000000001	3849.7020000000002	3850.1840000000002	3850.6660000000002	3851.1480000000001	3851.63	3852.1120000000001	3852.5940000000001	3853.076	3853.5590000000002	3854.0410000000002	3854.5230000000001	3855.0050000000001	3855.4870000000001	3855.9690000000001	3856.451	3856.933	3857.4160000000002	3857.8980000000001	3858.38	3858.8620000000001	3859.3440000000001	3859.826	3860.308	3860.79	3861.2719999999999	3861.7550000000001	3862.2370000000001	3862.7190000000001	3863.201	3863.683	3864.165	3864.6469999999999	3865.1289999999999	3865.6120000000001	3866.0940000000001	3866.576	3867.058	3867.54	3868.0219999999999	3868.5039999999999	3868.9859999999999	3869.4690000000001	3869.95	3870.433	3870.915	3871.3969999999999	3871.8789999999999	3872.3609999999999	3872.8429999999998	3873.3249999999998	3873.8069999999998	3874.29	3874.7719999999999	3875.2539999999999	3875.7359999999999	3876.2179999999998	3876.7	3877.1819999999998	3877.6640000000002	3878.1460000000002	3878.6289999999999	3879.1109999999999	3879.5929999999998	3880.0749999999998	3880.5569999999998	3881.0390000000002	3881.5210000000002	3882.0030000000002	3882.4859999999999	3882.9679999999998	3883.45	3883.9319999999998	3884.4140000000002	3884.8960000000002	3885.3780000000002	3885.86	3886.3429999999998	3886.8249999999998	3887.3069999999998	3887.7890000000002	3888.2710000000002	3888.7530000000002	3889.2350000000001	3889.7170000000001	3890.1990000000001	3890.6819999999998	3891.1640000000002	3891.6460000000002	3892.1280000000002	3892.61	3893.0920000000001	3893.5740000000001	3894.056	3894.5390000000002	3895.0210000000002	3895.5030000000002	3895.9850000000001	3896.4670000000001	3896.9490000000001	3897.431	3897.913	3898.3960000000002	3898.877	3899.36	3899.8420000000001	3900.3240000000001	3900.806	3901.288	3901.77	3902.252	3902.7339999999999	3903.2170000000001	3903.6990000000001	3904.181	3904.663	3905.145	3905.627	3906.1089999999999	3906.5909999999999	3907.0729999999999	3907.556	3908.038	3908.52	3909.002	3909.4839999999999	3909.9659999999999	3910.4479999999999	3910.93	3911.413	3911.895	3912.377	3912.8589999999999	3913.3409999999999	3913.8229999999999	3914.3049999999998	3914.7869999999998	3915.27	3915.752	3916.2339999999999	3916.7159999999999	3917.1979999999999	3917.68	3918.1619999999998	3918.6439999999998	3919.1260000000002	3919.6089999999999	3920.0909999999999	3920.5729999999999	3921.0549999999998	3921.5369999999998	3922.0189999999998	3922.5010000000002	3922.9830000000002	3923.4659999999999	3923.9479999999999	3924.43	3924.9119999999998	3925.3939999999998	3925.8760000000002	3926.3580000000002	3926.84	3927.3229999999999	3927.8040000000001	3928.2869999999998	3928.7689999999998	3929.2510000000002	3929.7330000000002	3930.2150000000001	3930.6970000000001	3931.1790000000001	3931.6610000000001	3932.1439999999998	3932.6260000000002	3933.1080000000002	3933.59	3934.0720000000001	3934.5540000000001	3935.0360000000001	3935.518	3936	3936.4830000000002	3936.9650000000001	3937.4470000000001	3937.9290000000001	3938.4110000000001	3938.893	3939.375	3939.857	3940.34	3940.8220000000001	3941.3040000000001	3941.7860000000001	3942.268	3942.75	3943.232	3943.7139999999999	3944.1970000000001	3944.6790000000001	3945.1610000000001	3945.643	3946.125	3946.607	3947.0889999999999	3947.5709999999999	3948.0529999999999	3948.5360000000001	3949.018	3949.5	3949.982	3950.4639999999999	3950.9459999999999	3951.4279999999999	3951.91	3952.393	3952.875	3953.357	3953.8389999999999	3954.3209999999999	3954.8029999999999	3955.2849999999999	3955.7669999999998	3956.25	3956.7310000000002	3957.2139999999999	3957.6959999999999	3958.1779999999999	3958.66	3959.1419999999998	3959.6239999999998	3960.1060000000002	3960.5880000000002	3961.0709999999999	3961.5529999999999	3962.0349999999999	3962.5169999999998	3962.9989999999998	3963.4810000000002	3963.9630000000002	3964.4450000000002	3964.9270000000001	3965.41	3965.8919999999998	3966.3739999999998	3966.8560000000002	3967.3380000000002	3967.82	3968.3020000000001	3968.7840000000001	3969.2669999999998	3969.7489999999998	3970.2310000000002	3970.7130000000002	3971.1950000000002	3971.6770000000001	3972.1590000000001	3972.6410000000001	3973.1239999999998	3973.6060000000002	3974.0880000000002	3974.57	3975.0520000000001	3975.5340000000001	3976.0160000000001	3976.498	3976.98	3977.4630000000002	3977.9450000000002	3978.4270000000001	3978.9090000000001	3979.3910000000001	3979.873	3980.355	3980.837	3981.32	3981.8020000000001	3982.2840000000001	3982.7660000000001	3983.248	3983.73	3984.212	3984.694	3985.1770000000001	3985.6579999999999	3986.1410000000001	3986.623	3987.105	3987.587	3988.069	3988.5509999999999	3989.0329999999999	3989.5149999999999	3989.998	3990.48	3990.962	3991.444	3991.9259999999999	3992.4079999999999	3992.89	3993.3719999999998	3993.8539999999998	3994.337	3994.819	3995.3009999999999	3995.7829999999999	3996.2649999999999	3996.7469999999998	3997.2289999999998	3997.7109999999998	3998.194	3998.6759999999999	3999.1579999999999	3999.64	4000.1219999999998	0	0.73533280000000001	0.73852600000000002	0.74073	0.74195199999999994	0.74256140000000004	0.74304780000000004	0.74381750000000002	0.74501379999999995	0.74651310000000004	0.74800270000000002	0.74916240000000001	0.74977170000000004	0.74978800000000001	0.74932370000000004	0.74856630000000002	0.74768920000000005	0.74680849999999999	0.74603030000000004	0.74549690000000002	0.74538899999999997	0.74589550000000004	0.74709130000000001	0.74886509999999995	0.75090440000000003	0.75281469999999995	0.75427540000000004	0.75513640000000004	0.75548340000000003	0.75556809999999996	0.75569660000000005	0.75607139999999995	0.75673979999999996	0.75761699999999998	0.75858669999999995	0.75958369999999997	0.76064790000000004	0.76190170000000002	0.76342129999999997	0.76502239999999999	0.76620739999999998	0.76644920000000005	0.76565419999999995	0.76420920000000003	0.76271549999999999	0.76170919999999998	0.76151440000000004	0.76225350000000003	0.76381109999999997	0.76590720000000001	0.7681789	0.77034239999999998	0.77228050000000004	0.77403189999999999	0.77569560000000004	0.77731269999999997	0.77879949999999998	0.77998659999999997	0.78069980000000005	0.78085950000000004	0.78053720000000004	0.77994079999999999	0.7793409	0.77894830000000004	0.77885570000000004	0.77901350000000003	0.77929689999999996	0.77958260000000001	0.77982379999999996	0.78005590000000002	0.78035569999999999	0.7807733	0.78129159999999997	0.78182669999999999	0.78227610000000003	0.78258240000000001	0.78277249999999998	0.78294520000000001	0.78321130000000005	0.78363400000000005	0.78419450000000002	0.78481749999999995	0.78542199999999995	0.78597550000000005	0.78650719999999996	0.78709019999999996	0.78778479999999995	0.78858609999999996	0.78939490000000001	0.79006460000000001	0.79047210000000001	0.79060330000000001	0.79056420000000005	0.79054239999999998	0.79071360000000002	0.79116059999999999	0.79185439999999996	0.79267529999999997	0.79348719999999995	0.79419740000000005	0.79480260000000003	0.79536830000000003	0.79597669999999998	0.79666199999999998	0.79738520000000002	0.79804459999999999	0.79853050000000003	0.79877189999999998	0.79877690000000001	0.79863170000000006	0.79846410000000001	0.79838010000000004	0.79841229999999996	0.7985293	0.79867460000000001	0.79881990000000003	0.79898599999999997	0.7992435	0.79966959999999998	0.80029740000000005	0.80106330000000003	0.80182620000000004	0.80242930000000001	0.80279370000000005	0.80293800000000004	0.80294290000000001	0.80289290000000002	0.80283959999999999	0.8027995	0.80277310000000002	0.80277639999999995	0.80286400000000002	0.8031142	0.80359550000000002	0.80431909999999995	0.80521640000000005	0.80614390000000002	0.80692949999999997	0.80744550000000004	0.80765180000000003	0.80762579999999995	0.80752009999999996	0.80750219999999995	0.8076622	0.80797719999999995	0.80832910000000002	0.80856629999999996	0.80857219999999996	0.80830299999999999	0.80781080000000005	0.80721810000000005	0.80667440000000001	0.80628390000000005	0.80608000000000002	0.80604399999999998	0.80614390000000002	0.80635889999999999	0.80667469999999997	0.8070621	0.80745339999999999	0.80774380000000001	0.80783199999999999	0.80765889999999996	0.8072511	0.80671369999999998	0.80619819999999998	0.8058303	0.80565180000000003	0.80560529999999997	0.80555480000000002	0.80535299999999999	0.80489310000000003	0.80416549999999998	0.80325690000000005	0.80232210000000004	0.80151410000000001	0.80093360000000002	0.80061150000000003	0.8005198	0.80060540000000002	0.80081329999999995	0.80109730000000001	0.80140250000000002	0.80165019999999998	0.80174789999999996	0.80160220000000004	0.80115939999999997	0.80043569999999997	0.7995293	0.79859950000000002	0.79780470000000003	0.79726269999999999	0.79700040000000005	0.79695669999999996	0.79701100000000002	0.79703919999999995	0.79695729999999998	0.79672960000000004	0.79636850000000003	0.79591230000000002	0.79541439999999997	0.79493049999999998	0.79451879999999997	0.79423889999999997	0.79413460000000002	0.79421969999999997	0.79446410000000001	0.79479770000000005	0.79512159999999998	0.79533719999999997	0.79538640000000005	0.79527040000000004	0.79505879999999995	0.79485300000000003	0.79475090000000004	0.79480059999999997	0.79499280000000005	0.79528220000000005	0.79561530000000003	0.79595130000000003	0.79625619999999997	0.79649510000000001	0.79662330000000003	0.79658669999999998	0.79634879999999997	0.79591659999999997	0.79535719999999999	0.79478170000000004	0.7943133	0.79404680000000005	0.79400559999999998	0.79413599999999995	0.79432650000000005	0.79446649999999996	0.794489	0.79440219999999995	0.7942766	0.79421140000000001	0.79428460000000001	0.79451989999999995	0.79488490000000001	0.79531540000000001	0.79575530000000005	0.79617939999999998	0.79659860000000005	0.79703009999999996	0.79746030000000001	0.79782549999999997	0.79803029999999997	0.79798630000000004	0.79766490000000001	0.79711549999999998	0.79645529999999998	0.79581729999999995	0.79530599999999996	0.79496630000000001	0.79477750000000003	0.79468340000000004	0.79463059999999996	0.79460439999999999	0.79463760000000006	0.79479489999999997	0.79512910000000003	0.79565169999999996	0.79632040000000004	0.79706659999999996	0.79782450000000005	0.79855719999999997	0.79925630000000003	0.79992059999999998	0.80053640000000004	0.80107099999999998	0.80147809999999997	0.80172620000000006	0.80181910000000001	0.80180419999999997	0.80175129999999994	0.80172600000000005	0.80176199999999997	0.80185150000000005	0.80196199999999995	0.80206909999999998	0.80218339999999999	0.80235610000000002	0.80265350000000002	0.80311149999999998	0.80370280000000005	0.80432459999999995	0.80483870000000002	0.80510979999999999	0.80506670000000002	0.80472410000000005	0.80417170000000004	0.80353030000000003	0.80289889999999997	0.80233339999999997	0.8018419	0.80141700000000005	0.80107220000000001	0.80085779999999995	0.80084849999999996	0.80110899999999996	0.80164639999999998	0.80238980000000004	0.80320029999999998	0.80393079999999995	0.80446980000000001	0.80478039999999995	0.80489630000000001	0.80488959999999998	0.80482659999999995	0.80473729999999999	0.80461970000000005	0.80446320000000004	0.80427890000000002	0.80411520000000003	0.8040448	0.80412819999999996	0.80438710000000002	0.80478669999999997	0.80525650000000004	0.80572129999999997	0.80614620000000003	0.80654939999999997	0.80698809999999999	0.80751200000000001	0.80812360000000005	0.80875609999999998	0.80929790000000001	0.80963419999999997	0.80970070000000005	0.80951689999999998	0.80917839999999996	0.80881769999999997	0.8085405	0.80839620000000001	0.80836479999999999	0.80838909999999997	0.80841160000000001	0.80841280000000004	0.80841700000000005	0.80847469999999999	0.80862780000000001	0.80888409999999999	0.80921489999999996	0.80957389999999996	0.80992569999999997	0.81026180000000003	0.81060030000000005	0.81096120000000005	0.81133880000000003	0.81168810000000002	0.8119345	0.81200459999999997	0.81186760000000002	0.81155089999999996	0.81113579999999996	0.81071599999999999	0.81036640000000004	0.81011080000000002	0.80992450000000005	0.80975680000000005	0.80956709999999998	0.80935190000000001	0.80914940000000002	0.80902110000000005	0.8090157	0.80914529999999996	0.80937769999999998	0.80965750000000003	0.80993029999999999	0.81016670000000002	0.81036370000000002	0.81053039999999998	0.8106698	0.81076879999999996	0.81080070000000004	0.81074520000000005	0.81060730000000003	0.81042700000000001	0.8102646	0.81018239999999997	0.81021609999999999	0.81035800000000002	0.81056059999999996	0.81075269999999999	0.81087050000000005	0.81086930000000002	0.81073649999999997	0.81048450000000005	0.81014169999999996	0.80974460000000004	0.80933659999999996	0.80897529999999995	0.80872730000000004	0.80865410000000004	0.80879469999999998	0.80913670000000004	0.80960869999999996	0.81009140000000002	0.81046810000000002	0.81066519999999997	0.81068430000000002	0.81059570000000003	0.81050690000000003	0.81051530000000005	0.81066510000000003	0.81093740000000003	0.81126430000000005	0.81156870000000003	0.81179520000000005	0.81193510000000002	0.81201880000000004	0.81209359999999997	0.81219280000000005	0.81231779999999998	0.81244439999999996	0.81254349999999997	0.81260449999999995	0.81264550000000002	0.81270209999999998	0.8128012	0.81293930000000003	0.81307300000000005	0.81313460000000004	0.81305689999999997	0.81281179999999997	0.81242130000000001	0.81195499999999998	0.81149450000000001	0.81110789999999999	0.81082549999999998	0.81063779999999996	0.81051390000000001	0.81042400000000003	0.81035959999999996	0.81033259999999996	0.8103648	0.81046929999999995	0.81063980000000002	0.81085180000000001	0.81107530000000005	0.8112859	0.81147409999999998	0.81163969999999996	0.81177960000000005	0.81187719999999997	0.81190229999999997	0.81182189999999999	0.81162369999999995	0.81133069999999996	0.81100649999999996	0.81073059999999997	0.8105753	0.81057659999999998	0.81072219999999995	0.8109615	0.81122649999999996	0.81146220000000002	0.81163660000000004	0.81174619999999997	0.81180370000000002	0.81182549999999998	0.81182189999999999	0.81179970000000001	0.8117704	0.8117588	0.81179970000000001	0.81192889999999995	0.81216200000000005	0.81248260000000005	0.81284049999999997	0.81317039999999996	0.81341300000000005	0.81353310000000001	0.81352930000000001	0.81342559999999997	0.8132547	0.81303740000000002	0.81277730000000004	0.81246209999999996	0.81207910000000005	0.81162889999999999	0.81113329999999995	0.81062880000000004	0.81015930000000003	0.80975969999999997	0.80945009999999995	0.80924019999999997	0.80913489999999999	0.80914070000000005	0.80926339999999997	0.80949919999999997	0.80982659999999995	0.81020170000000002	0.81057049999999997	0.81088559999999998	0.81112200000000001	0.8112895	0.81142590000000003	0.81157860000000004	0.81177569999999999	0.8120117	0.81224220000000003	0.81240570000000001	0.81244289999999997	0.81232349999999998	0.81205819999999995	0.81169409999999997	0.81129660000000003	0.81092430000000004	0.81062140000000005	0.81041090000000005	0.81030190000000002	0.81029799999999996	0.8103979	0.81059179999999997	0.81085289999999999	0.811137	0.81139050000000001	0.81156050000000002	0.811616	0.81155480000000002	0.81140389999999996	0.81120409999999998	0.81099480000000002	0.81080110000000005	0.81062860000000003	0.81047250000000004	0.81032839999999995	0.81020029999999998	0.81010130000000002	0.81004370000000003	0.81002960000000002	0.81004540000000003	0.81006679999999998	0.81007110000000004	0.81004779999999998	0.81000479999999997	0.80996159999999995	0.80993850000000001	0.80994299999999997	0.80996559999999995	0.80998749999999997	0.8099961	0.80999489999999996	0.81000609999999995	0.81005700000000003	0.81016169999999998	0.81030400000000002	0.8104384	0.81049479999999996	0.81039539999999999	0.81007929999999995	0.80953050000000004	0.80882160000000003	0.80811829999999996	0.80763720000000006	0.80750960000000005	0.80770620000000004	0.80808970000000002	0.80852449999999998	0.80893579999999998	0.80930069999999998	0.80962970000000001	0.8099402	0.81024079999999998	0.81052630000000003	0.8107839	0.81100419999999995	0.81119200000000002	0.8113667	0.81155619999999995	0.81178119999999998	0.81204900000000002	0.81234960000000001	0.81266349999999998	0.81296959999999996	0.81325119999999995	0.8134962	0.81368949999999995	0.81380929999999996	0.81383209999999995	0.81373949999999995	0.81353540000000002	0.81325099999999995	0.81294580000000005	0.81268819999999997	0.81253140000000001	0.81249850000000001	0.8125713	0.81270120000000001	0.81282730000000003	0.81290470000000004	0.81291880000000005	0.8128862	0.81284210000000001	0.8128242	0.81286029999999998	0.81296020000000002	0.81312260000000003	0.81334220000000002	0.8136158	0.81393950000000004	0.81430159999999996	0.81467880000000004	0.81503309999999995	0.81532369999999998	0.81552230000000003	0.8156236	0.81564970000000003	0.81563889999999994	0.81563359999999996	0.81566170000000005	0.81573019999999996	0.81582779999999999	0.81593669999999996	0.81604209999999999	0.816137	0.81621929999999998	0.81628369999999995	0.81631710000000002	0.81630100000000005	0.816222	0.81608400000000003	0.81591320000000001	0.81575569999999997	0.81566079999999996	0.81565969999999999	0.81575509999999996	0.81591990000000003	0.81611480000000003	0.81630610000000003	0.81648589999999999	0.81667259999999997	0.81689829999999997	0.81718449999999998	0.81752190000000002	0.8178647	0.81814580000000003	0.8183047	0.81831069999999995	0.81818000000000002	0.81796919999999995	0.81775929999999997	0.81762239999999997	0.81760509999999997	0.81772060000000002	0.81795309999999999	0.81827099999999997	0.81863870000000005	0.81902520000000001	0.81940179999999996	0.81974190000000002	0.82002529999999996	0.82024350000000001	0.8204089	0.8205559	0.82073459999999998	0.82099169999999999	0.82134960000000001	0.82179400000000002	0.82227620000000001	0.82273390000000002	0.82311460000000003	0.82340380000000002	0.82362860000000004	0.82384670000000004	0.82411460000000003	0.8244629	0.8248839	0.82533880000000004	0.82577719999999999	0.82616149999999999	0.82648449999999996	0.82676890000000003	0.82705490000000004	0.82737729999999998	0.82775469999999995	0.82818239999999999	0.82864230000000005	0.82911210000000002	0.82957689999999995	0.83003179999999999	0.83047599999999999	0.83090649999999999	0.8313159	0.83169479999999996	0.83204020000000001	0.83236149999999998	0.8326808	0.83302279999999995	0.83340389999999998	0.83382339999999999	0.83426370000000005	0.8347002	0.83511630000000003	0.83551589999999998	0.83592469999999996	0.83638100000000004	0.83691510000000002	0.83753719999999998	0.83822929999999995	0.83895620000000004	0.83967760000000002	0.84036750000000005	0.84102120000000002	0.84165319999999999	0.84228349999999996	0.84292480000000003	0.84357579999999999	0.84422370000000002	0.84485500000000002	0.84546330000000003	0.846055	0.84664289999999998	0.8472364	0.84783180000000002	0.84841160000000004	0.84895030000000005	0.84943109999999999	0.84985409999999995	0.85024129999999998	0.85062519999999997	0.85103669999999998	0.85149019999999997	0.85197659999999997	0.85246880000000003	0.85293419999999998	0.85334940000000004	0.85370579999999996	0.85400869999999995	0.85426899999999995	0.8544967	0.85469759999999995	0.85487849999999999	0.85505600000000004	0.85525949999999995	0.85552640000000002	0.85589119999999996	0.85636389999999996	0.8569215	0.85750409999999999	0.85803600000000002	0.85844569999999998	0.85868829999999996	0.85876039999999998	0.85869510000000004	0.85854739999999996	0.85836950000000001	0.85819970000000001	0.85805489999999995	0.857935	0.85783370000000003	0.85774709999999998	0.85767610000000005	0.85762430000000001	0.85759459999999998	0.85758749999999995	0.85760329999999996	0.85764660000000004	0.85772709999999996	0.85785619999999996	0.85803799999999997	0.85826349999999996	0.85850510000000002	0.85872769999999998	0.85889979999999999	0.85900670000000001	0.85905679999999995	0.85907630000000001	0.85909500000000005	0.85912949999999999	0.85917650000000001	0.85921749999999997	0.85923479999999997	0.85922810000000005	0.85922520000000002	0.85927169999999997	0.85941789999999996	0.85968979999999995	0.86007650000000002	0.86052720000000005	0.86097029999999997	0.86134359999999999	0.86161019999999999	0.86177250000000005	0.86186119999999999	0.86191930000000005	0.86197789999999996	0.86204809999999998	0.86212219999999995	0.86218669999999997	0.86223570000000005	0.86227730000000002	0.86232960000000003	0.86241140000000005	0.86253150000000001	0.86268619999999996	0.8628654	0.86306419999999995	0.86329109999999998	0.86356929999999998	0.86392570000000002	0.86437600000000003	0.86491410000000002	0.86550930000000004	0.86611819999999995	0.8666954	0.86721029999999999	0.86765219999999998	0.86802520000000005	0.86834009999999995	0.86860420000000005	0.8688207	0.86899099999999996	0.86912199999999995	0.8692299	0.86933539999999998	0.86945640000000002	0.86960119999999996	0.86976430000000005	0.86993410000000004	0.87010460000000001	0.8702839	0.87049549999999998	0.87076600000000004	0.87110670000000001	0.87150030000000001	0.87189740000000004	0.87223729999999999	0.87246690000000005	0.87256990000000001	0.87257450000000003	0.87254699999999996	0.87256160000000005	0.87266980000000005	0.87288270000000001	0.87316720000000003	0.87346380000000001	0.87371069999999995	0.8738707	0.87393860000000001	0.8739384	0.87390630000000002	0.87387870000000001	0.87388440000000001	0.87394229999999995	0.87406700000000004	0.87427029999999994	0.87455470000000002	0.87490630000000003	0.87528819999999996	0.87564869999999995	0.87593120000000002	0.87609930000000003	0.87615279999999995	0.87613019999999997	0.87609479999999995	0.87610730000000003	0.87620540000000002	0.87638799999999994	0.87662050000000002	0.87685299999999999	0.87704629999999995	0.87718669999999999	0.87728539999999999	0.87736599999999998	0.87744759999999999	0.87753119999999996	0.87760079999999996	0.87763380000000002	0.87761619999999996	0.87755170000000005	0.87745890000000004	0.877359	0.87725969999999998	0.87714859999999994	0.87699709999999997	0.87677729999999998	0.87647600000000003	0.87610730000000003	0.87570579999999998	0.87531669999999995	0.87497499999999995	0.87469509999999995	0.87447149999999996	0.87428899999999998	0.87413600000000002	0.87401119999999999	0.87392110000000001	0.87386889999999995	0.87384269999999997	0.87381330000000002	0.87374030000000003	0.8735887	0.87334639999999997	0.8730291	0.87267329999999999	0.87231550000000002	0.87197639999999998	0.87164750000000002	0.87129909999999999	0.87089430000000001	0.87041259999999998	0.86986229999999998	0.86927880000000002	0.86870939999999996	0.86818989999999996	0.86773290000000003	0.86732330000000002	0.86692990000000003	0.86652110000000004	0.86608149999999995	0.86561489999999996	0.8651392	0.86467260000000001	0.86422520000000003	0.86379689999999998	0.86338309999999996	0.8629829	0.86260440000000005	0.86226009999999997	0.86195759999999999	0.86168920000000004	0.86143029999999998	0.86114469999999999	0.86080239999999997	0.86039489999999996	0.85994349999999997	0.8594927	0.85909219999999997	0.85878239999999995	0.85857740000000005	0.85846659999999997	0.85842390000000002	0.85842450000000003	0.85845519999999997	0.85851469999999996	0.85860689999999995	0.85873069999999996	0.85887369999999996	0.85901749999999999	0.85914800000000002	0.85926740000000001	0.85939810000000005	0.85957729999999999	0.85984079999999996	0.86020509999999994	0.86066069999999995	0.86117560000000004	0.86171260000000005	0.86224460000000003	0.86276810000000004	0.86330090000000004	0.86387060000000004	0.86449589999999998	0.86517469999999996	0.86588200000000004	0.86658190000000002	0.86724369999999995	0.86785369999999995	0.86842079999999999	0.86896960000000001	0.86952949999999996	0.87012020000000001	0.87074850000000004	0.87140839999999997	0.87208949999999996	0.87278169999999999	0.87347810000000004	0.87417299999999998	0.87485710000000005	0.87551579999999996	0.87613459999999999	0.87670210000000004	0.87721910000000003	0.87769810000000004	0.87816159999999999	0.87863179999999996	0.87912259999999998	0.87963809999999998	0.88017400000000001	0.88072479999999997	0.88128890000000004	0.88186909999999996	0.88246630000000004	0.88307049999999998	0.88365760000000004	0.88419110000000001	0.8846328	0.88496160000000001	0.88518379999999997	0.88533600000000001	0.88547109999999996	0.88564259999999995	0.88588359999999999	0.88619369999999997	0.88654339999999998	0.88688659999999997	0.8871831	0.88740960000000002	0.88756749999999995	0.88767629999999997	0.8877621	0.88784399999999997	0.88792689999999996	0.88800380000000001	0.88806260000000004	0.8880943	0.8880979	0.88808129999999996	0.88805630000000002	0.88803589999999999	0.88802809999999999	0.88803679999999996	0.88806110000000005	0.88809570000000004	0.88813109999999995	0.88815330000000003	0.88814630000000006	0.88809459999999996	0.88798949999999999	0.88783339999999999	0.88764050000000005	0.88743349999999999	0.88723410000000003	0.88705860000000003	0.88691149999999996	0.88678840000000003	0.88668250000000004	0.88659049999999995	0.88651720000000001	0.88647279999999995	0.88646480000000005	0.88649129999999998	0.88653590000000004	0.88657330000000001	0.88657680000000005	0.88652980000000003	0.88643289999999997	0.88630249999999999	0.88616320000000004	0.88603600000000005	0.88593060000000001	0.88584339999999995	0.88576319999999997	0.88567810000000002	0.88558159999999997	0.88547410000000004	0.88535850000000005	0.88523359999999995	0.88509380000000004	0.88493060000000001	0.88474090000000005	0.88453440000000005	0.88433459999999997	0.88417219999999996	0.88407279999999999	0.884046	0.88407840000000004	0.88414009999999998	0.88419639999999999	0.88422540000000005	0.88422630000000002	0.88422069999999997	0.88423759999999996	0.88430209999999998	0.8844206	0.88457969999999997	0.88475219999999999	0.88490999999999997	0.88503750000000003	0.88513339999999996	0.88520739999999998	0.88527109999999998	0.88533019999999996	0.88538269999999997	0.88542399999999999	0.8854552	0.88548899999999997	0.88554699999999997	0.88565439999999995	0.8858258	0.88605829999999997	0.88633169999999994	0.88661719999999999	0.88688940000000005	0.88713540000000002	0.88735850000000005	0.88757189999999997	0.88778869999999999	0.88801379999999996	0.88824210000000003	0.88846389999999997	0.8886754	0.88888440000000002	0.88911150000000005	0.88938110000000004	0.88971310000000003	0.89011379999999996	0.89057489999999995	0.89108089999999995	0.89161900000000005	0.89218699999999995	0.8927929	0.89344670000000004	0.89414760000000004	0.89487609999999995	0.89559469999999997	0.89625849999999996	0.89683060000000003	0.89729919999999996	0.89768420000000004	0.89803350000000004	0.89840469999999994	0.89885130000000002	0.89940659999999995	0.9000764	0.90084330000000001	0.90167430000000004	0.90253380000000005	0.90338779999999996	0.9042116	0.9049914	0.90572470000000005	0.90642060000000002	0.90709700000000004	0.90777989999999997	0.90849380000000002	0.90925460000000002	0.9100644	0.91090970000000004	0.91176699999999999	0.91260989999999997	0.91342270000000003	0.91420330000000005	0.91496469999999996	0.9157265	0.91650600000000004	0.91731110000000005	0.91813690000000003	0.91897030000000002	0.91979639999999996	0.92060600000000004	0.92139850000000001	0.92218040000000001	0.92296	0.9237438	0.9245331	0.92532460000000005	0.92611310000000002	0.92689370000000004	0.92766280000000001	0.92841770000000001	0.92915590000000003	0.92987600000000004	0.93057999999999996	0.93127629999999995	0.93197969999999997	0.93270969999999997	0.93348279999999995	0.93430659999999999	0.93517380000000006	0.93606540000000005	0.93695459999999997	0.93781689999999995	0.93863870000000005	0.93941810000000003	0.94016129999999998	0.94087580000000004	0.94156269999999997	0.94221650000000001	0.94282900000000003	0.94339790000000001	0.94393479999999996	0.94446560000000002	0.94502699999999995	0.94565330000000003	0.94636330000000002	0.94715629999999995	0.94801139999999995	0.94889849999999998	0.94978810000000002	0.95066340000000005	0.95152210000000004	0.95237340000000004	0.95322949999999995	0.95409920000000004	0.9549841	0.95588019999999996	0.95678110000000005	0.95768059999999999	0.95857460000000005	0.95945760000000002	0.96032139999999999	0.96115640000000002	0.96195450000000005	0.96271689999999999	0.96345670000000005	0.96420090000000003	0.96498139999999999	0.96582259999999998	0.96673229999999999	0.96769490000000002	0.9686768	0.96963480000000002	0.97053500000000004	0.97136290000000003	0.97212779999999999	0.97285699999999997	0.97358520000000004	0.97434399999999999	0.9751514	0.97601320000000003	0.97692730000000005	0.97788989999999998	0.97890080000000002	0.97996240000000001	0.98107659999999997	0.98224020000000001	0.98344189999999998	0.98466540000000002	0.98589090000000001	0.98710260000000005	0.98829060000000002	0.98944969999999999	0.99057669999999998	0.99166719999999997	0.99271290000000001	0.99370409999999998	0.99463539999999995	0.99550879999999997	0.99633749999999999	0.99714420000000004	0.99795780000000001	0.99880369999999996	0.99970040000000004	1.0006550000000001	1.001665	1.0027200000000001	1.0038020000000001	1.004896	1.005986	1.007055	1.008092	1.0090889999999999	1.010046	1.0109699999999999	1.0118769999999999	1.012783	1.013706	1.014653	1.01562	1.0165949999999999	1.0175529999999999	1.0184709999999999	1.019331	1.0201309999999999	1.0208809999999999	1.021606	1.0223439999999999	1.0231300000000001	1.0239959999999999	1.024959	1.0260180000000001	1.0271490000000001	1.028313	1.0294589999999999	1.030538	1.031507	1.0323469999999999	1.0330600000000001	1.033671	1.0342180000000001	1.0347470000000001	1.035301	1.0359080000000001	1.036583	1.037326	1.0381279999999999	1.038975	1.039849	1.040735	1.0416190000000001	1.042486	1.043329	1.044143	1.0449329999999999	1.045712	1.046497	1.0473030000000001	1.048135	1.048988	1.049841	1.0506690000000001	1.051453	1.052187	1.0528869999999999	1.053585	1.0543199999999999	1.0551269999999999	1.0560160000000001	1.0569740000000001	1.0579639999999999	1.0589390000000001	1.059857	1.0606899999999999	1.061434	1.062106	1.062735	1.0633490000000001	1.063974	1.064624	1.06531	1.066038	1.0668139999999999	1.0676410000000001	1.0685150000000001	1.0694250000000001	1.0703499999999999	1.071267	1.072155	1.0730029999999999	1.073814	1.0746020000000001	1.075386	1.076184	1.077002	1.0778399999999999	1.078689	1.079534	1.0803640000000001	1.081164	1.0819209999999999	1.0826210000000001	1.0832520000000001	1.083812	1.0843100000000001	1.084776	1.085248	1.0857699999999999	1.0863750000000001	1.087075	1.087853	1.0886750000000001	1.089496	1.0902780000000001	1.0909990000000001	1.0916570000000001	1.0922689999999999	1.092854	1.093429	1.094006	1.0945929999999999	1.0951949999999999	1.095823	1.096489	1.0972010000000001	1.097955	1.098732	1.0994980000000001	1.1002160000000001	1.100857	1.1014170000000001	1.1019140000000001	1.102384	1.1028690000000001	1.103402	1.1039950000000001	1.1046400000000001	1.1053109999999999	1.10598	1.106625	1.1072340000000001	1.10781	1.108363	1.1089089999999999	1.1094619999999999	1.1100369999999999	1.1106469999999999	1.1113040000000001	1.112012	1.11277	1.1135649999999999	1.114379	1.1151880000000001	1.1159790000000001	1.1167469999999999	1.1174999999999999	1.1182559999999999	1.1190329999999999	1.1198380000000001	1.1206670000000001	1.1214999999999999	1.1223099999999999	1.123073	1.123772	1.1244050000000001	1.1249819999999999	1.1255189999999999	1.126031	1.1265339999999999	1.127038	1.127556	1.1281000000000001	1.128687	1.1293359999999999	1.1300650000000001	1.130881	1.13178	1.132741	1.133734	1.1347160000000001	1.135643	1.1364829999999999	1.1372119999999999	1.1378280000000001	1.138344	1.13879	1.1391979999999999	1.139602	1.140029	1.1405000000000001	1.14103	1.141629	1.1423030000000001	1.1430499999999999	1.1438569999999999	1.144692	1.1455139999999999	1.1462730000000001	1.1469309999999999	1.1474740000000001	1.1479200000000001	1.148317	1.1487289999999999	1.1492180000000001	1.149815	1.150514	1.151275	1.15204	1.152747	1.1533549999999999	1.1538550000000001	1.154261	1.154606	1.154922	1.1552389999999999	1.155573	1.1559360000000001	1.1563330000000001	1.1567689999999999	1.15724	1.1577379999999999	1.158245	1.1587400000000001	1.1592039999999999	1.1596329999999999	1.160039	1.1604479999999999	1.1608879999999999	1.1613739999999999	1.161905	1.16246	1.1630069999999999	1.163516	1.163967	1.164358	1.164698	1.164995	1.1652549999999999	1.1654770000000001	1.165662	1.1658170000000001	1.1659649999999999	1.166139	1.166371	1.1666799999999999	1.1670609999999999	1.167481	1.167897	1.1682680000000001	1.1685749999999999	1.1688259999999999	1.1690510000000001	1.1692910000000001	1.1695720000000001	1.169902	1.1702630000000001	1.17062	1.170938	1.1711929999999999	1.1713789999999999	1.171508	1.1716059999999999	1.171699	1.171813	1.171969	1.172177	1.172439	1.1727479999999999	1.1730830000000001	1.173419	1.1737310000000001	1.1740060000000001	1.1742509999999999	1.1744920000000001	1.1747719999999999	1.175136	1.17561	1.1761980000000001	1.176871	1.1775899999999999	1.1783110000000001	1.1790050000000001	1.179665	1.1803030000000001	1.180938	1.1815789999999999	1.18222	1.1828419999999999	1.1834229999999999	1.1839489999999999	1.184423	1.184868	1.1853149999999999	1.1857899999999999	1.186307	1.186866	1.1874549999999999	1.188062	1.1886779999999999	1.1893050000000001	1.1899459999999999	1.190604	1.1912720000000001	1.191937	1.192582	1.1931989999999999	1.193789	1.1943680000000001	1.1949590000000001	1.1955830000000001	1.196253	1.1969719999999999	1.1977310000000001	1.1985250000000001	1.1993480000000001	1.200204	1.2010970000000001	1.202032	1.2029989999999999	1.2039850000000001	1.2049609999999999	1.2059	1.20678	1.2075849999999999	1.2083109999999999	1.2089639999999999	1.209551	1.2100820000000001	1.2105649999999999	1.211009	1.211422	1.2118150000000001	1.2121999999999999	1.2125950000000001	1.213017	1.213481	1.2139979999999999	1.2145710000000001	1.2151860000000001	1.2158199999999999	1.216442	1.2170209999999999	1.217538	1.217994	1.21841	1.218818	1.219255	1.219743	1.2202820000000001	1.2208509999999999	1.2214160000000001	1.2219469999999999	1.222429	1.222866	1.2232829999999999	1.223714	1.2241869999999999	1.2247170000000001	1.2253069999999999	1.225946	1.226623	1.2273270000000001	1.228051	1.2287859999999999	1.2295180000000001	1.230227	1.23089	1.2314860000000001	1.2320070000000001	1.2324580000000001	1.232856	1.2332209999999999	1.2335689999999999	1.2339119999999999	1.234251	1.2345919999999999	1.234944	1.2353229999999999	1.235752	1.2362489999999999	1.2368209999999999	1.23746	1.238143	1.238842	1.23953	1.2401930000000001	1.2408220000000001	1.2414179999999999	1.2419830000000001	1.242518	1.243023	1.2434970000000001	1.2439469999999999	1.2443789999999999	1.244802	1.2452179999999999	1.2456210000000001	1.246	1.246343	1.24665	1.2469300000000001	1.2472080000000001	1.2475149999999999	1.247876	1.2483010000000001	1.2487839999999999	1.2493069999999999	1.2498450000000001	1.2503770000000001	1.2508870000000001	1.2513669999999999	1.251811	1.252213	1.252567	1.252877	1.2531559999999999	1.2534320000000001	1.2537389999999999	1.2541070000000001	1.2545470000000001	1.255047	1.2555730000000001	1.256076	1.2565200000000001	1.256888	1.25719	1.2574540000000001	1.2577179999999999	1.258011	1.258343	1.2587079999999999	1.259088	1.259466	1.2598320000000001	1.260184	1.2605280000000001	1.260869	1.2612140000000001	1.261565	1.2619260000000001	1.262303	1.2627029999999999	1.2631289999999999	1.263574	1.264019	1.264437	1.2648029999999999	1.2650969999999999	1.2653179999999999	1.2654829999999999	1.2656179999999999	1.2657560000000001	1.265919	1.2661260000000001	1.266383	1.266694	1.2670589999999999	1.2674730000000001	1.267925	1.268394	1.268851	1.269263	1.2696069999999999	1.2698750000000001	1.2700800000000001	1.2702519999999999	1.2704260000000001	1.2706299999999999	1.2708820000000001	1.2711859999999999	1.2715369999999999	1.2719279999999999	1.2723530000000001	1.2728060000000001	1.2732699999999999	1.27372	1.2741199999999999	1.2744279999999999	1.274616	1.2746770000000001	1.2746360000000001	1.274537	1.274443	1.2744059999999999	1.274464	1.2746310000000001	1.2748949999999999	1.2752289999999999	1.2755909999999999	1.275935	1.2762169999999999	1.276403	1.276478	1.2764580000000001	1.276389	1.2763340000000001	1.276362	1.276519	1.276813	1.2772060000000001	1.27763	1.278014	1.278308	1.2785070000000001	1.278643	1.278772	1.2789410000000001	1.279163	1.2794179999999999	1.2796620000000001	1.2798529999999999	1.279976	1.2800469999999999	1.2801070000000001	1.2801959999999999	1.280327	1.2804789999999999	1.280599	1.2806329999999999	1.2805439999999999	1.280338	1.2800549999999999	1.2797540000000001	1.2794909999999999	1.279293	1.279161	1.27908	1.2790299999999999	1.2790060000000001	1.279015	1.2790699999999999	1.2791779999999999	1.2793300000000001	1.2795000000000001	1.279657	1.2797780000000001	1.2798590000000001	1.2799100000000001	1.2799510000000001	1.2799940000000001	1.2800389999999999	1.280078	1.280098	1.2800959999999999	1.280084	1.2800800000000001	1.2801009999999999	1.2801469999999999	1.2801959999999999	1.280216	1.2801769999999999	1.2800720000000001	1.279922	1.279765	1.2796479999999999	1.279595	1.279603	1.279647	1.2796909999999999	1.279709	1.2796879999999999	1.279631	1.2795430000000001	1.2794190000000001	1.279244	1.2789980000000001	1.2786759999999999	1.278292	1.277892	1.277536	1.2772790000000001	1.277153	1.277156	1.277253	1.2773909999999999	1.2775179999999999	1.2776000000000001	1.27762	1.2775780000000001	1.2774799999999999	1.2773319999999999	1.2771429999999999	1.2769269999999999	1.276715	1.276543	1.2764500000000001	1.2764610000000001	1.276575	1.2767649999999999	1.276985	1.277188	1.2773399999999999	1.277426	1.2774449999999999	1.2774030000000001	1.277301	1.2771330000000001	1.2768949999999999	1.2765960000000001	1.276259	1.275928	1.2756479999999999	1.2754449999999999	1.275323	1.275255	1.2752079999999999	1.275147	1.275066	1.2749820000000001	1.2749220000000001	1.274907	1.274932	1.274958	1.2749360000000001	1.2748189999999999	1.2745899999999999	1.2742720000000001	1.273914	1.2735749999999999	1.2733000000000001	1.273104	1.272977	1.272899	1.272848	1.2728159999999999	1.2728090000000001	1.2728269999999999	1.2728619999999999	1.2728870000000001	1.272869	1.2727790000000001	1.2726139999999999	1.2723979999999999	1.2721739999999999	1.2719849999999999	1.27186	1.271798	1.2717780000000001	1.271766	1.2717400000000001	1.2716970000000001	1.2716510000000001	1.2716240000000001	1.2716289999999999	1.2716609999999999	1.2716970000000001	1.2717099999999999	1.2716799999999999	1.2716050000000001	1.2715019999999999	1.2713939999999999	1.2713000000000001	1.2712289999999999	1.271174	1.271126	1.2710790000000001	1.271037	1.2710129999999999	1.271021	1.271069	1.271158	1.2712779999999999	1.2714240000000001	1.2715920000000001	1.2717890000000001	1.272016	1.272268	1.2725219999999999	1.272751	1.272923	1.273023	1.2730600000000001	1.2730669999999999	1.273083	1.2731380000000001	1.273237	1.273366	1.273501	1.273625	1.2737400000000001	1.273865	1.2740210000000001	1.274219	1.2744439999999999	1.274662	1.274834	1.274934	1.274966	1.2749630000000001	1.2749699999999999	1.275026	1.2751440000000001	1.2753049999999999	1.2754730000000001	1.275612	1.2757080000000001	1.2757719999999999	1.2758350000000001	1.275927	1.2760609999999999	1.2762290000000001	1.276403	1.276559	1.2766839999999999	1.2767900000000001	1.276899	1.2770349999999999	1.2772049999999999	1.2774000000000001	1.277596	1.2777700000000001	1.2779199999999999	1.2780609999999999	1.278227	1.27844	1.2786999999999999	1.2789710000000001	1.279204	1.2793600000000001	1.2794319999999999	1.27945	1.279463	1.2795179999999999	1.2796419999999999	1.2798400000000001	1.2800940000000001	1.280376	1.2806580000000001	1.280918	1.2811459999999999	1.281331	1.2814620000000001	1.2815259999999999	1.28152	1.2814540000000001	1.2813619999999999	1.2812920000000001	1.2812889999999999	1.2813760000000001	1.28155	1.2817829999999999	1.282036	1.282281	1.2825139999999999	1.282753	1.283023	1.283339	1.2836909999999999	1.284041	1.284338	1.2845420000000001	1.28464	1.2846470000000001	1.284602	1.2845420000000001	1.284489	1.2844469999999999	1.2844040000000001	1.2843450000000001	1.2842640000000001	1.284168	1.2840780000000001	1.284017	1.2839970000000001	1.2840210000000001	1.2840830000000001	1.284179	1.284314	1.284492	1.2847090000000001	1.2849470000000001	1.285172	1.2853490000000001	1.285455	1.2854989999999999	1.2855289999999999	1.285612	1.2858080000000001	1.2861340000000001	1.286559	1.2870090000000001	1.2874060000000001	1.2876860000000001	1.287825	1.2878419999999999	1.2877860000000001	1.2877130000000001	1.2876590000000001	1.287623	1.287574	1.2874779999999999	1.2873190000000001	1.2871090000000001	1.286878	1.286654	1.2864580000000001	1.2862960000000001	1.2861579999999999	1.28603	1.285892	1.2857259999999999	1.285514	1.2852410000000001	1.2848999999999999	1.2844990000000001	1.2840689999999999	1.2836609999999999	1.283325	1.283096	1.2829699999999999	1.2828999999999999	1.2828040000000001	1.2825960000000001	1.282222	1.2817069999999999	1.28115	1.2806850000000001	1.2804120000000001	1.280351	1.280451	1.280626	1.2808040000000001	1.280942	1.281039	1.281123	1.2812250000000001	1.281355	1.28148	1.281531	1.281428	1.2811319999999999	1.2806820000000001	1.28017	1.279693	1.279296	1.2789619999999999	1.278629	1.278235	1.2777639999999999	1.2772669999999999	1.2768489999999999	1.2766	1.276559	1.276686	1.2768999999999999	1.2771060000000001	1.277228	1.2772319999999999	1.277129	1.2769699999999999	1.2768219999999999	1.2767459999999999	1.276769	1.27688	1.277048	1.2772399999999999	1.277433	1.277603	1.277728	1.2777810000000001	1.2777339999999999	1.2775840000000001	1.2773589999999999	1.2771250000000001	1.2769630000000001	1.276939	1.277075	1.2773410000000001	1.2776609999999999	1.2779499999999999	1.278143	1.278211	1.27816	1.2780130000000001	1.2777909999999999	1.2774859999999999	1.277066	1.2764930000000001	1.275763	1.274958	1.2742560000000001	1.2738510000000001	1.2738389999999999	1.2741739999999999	1.274724	1.27535	1.2759480000000001	1.2764660000000001	1.276878	1.277177	1.277363	1.2774399999999999	1.277426	1.277347	1.2772399999999999	1.2771429999999999	1.2770809999999999	1.277064	1.2770779999999999	1.277093	1.2770680000000001	1.276975	1.276815	1.276624	1.2764629999999999	1.276384	1.276413	1.2765409999999999	1.276735	1.2769550000000001	1.277169	1.2773559999999999	1.2774939999999999	1.2775589999999999	1.2775099999999999	1.2773000000000001	1.276918	1.2764200000000001	1.2759339999999999	1.2755780000000001	1.2754110000000001	1.2754099999999999	1.2755069999999999	1.2756240000000001	1.275698	1.2756959999999999	1.275622	1.275509	1.2754049999999999	1.2753490000000001	1.275352	1.2753969999999999	1.2754509999999999	1.2754829999999999	1.2754799999999999	1.275442	1.275374	1.2752730000000001	1.275118	1.27488	1.274546	1.274146	1.2737449999999999	1.2734270000000001	1.2732479999999999	1.2732209999999999	1.2733129999999999	1.273461	1.273601	1.2736829999999999	1.273692	1.2736430000000001	1.2735620000000001	1.2734559999999999	1.273293	1.2729870000000001	1.2724150000000001	1.2714719999999999	1.270186	1.268824	1.2678210000000001	1.2674589999999999	1.2676780000000001	1.268216	1.2688280000000001	1.269387	1.269852	1.270235	1.2705569999999999	1.270823	1.271012	1.2710779999999999	1.270967	1.270656	1.270181	1.2696670000000001	1.2692749999999999	1.269118	1.269218	1.269512	1.269908	1.270329	1.2707329999999999	1.271101	1.2714220000000001	1.271674	1.271809	1.2717560000000001	1.2714430000000001	1.2708429999999999	1.270046	1.269269	1.268783	1.2687219999999999	1.2690090000000001	1.269436	1.2698069999999999	1.270024	1.2700929999999999	1.2701	1.2701469999999999	1.270305	1.270573	1.270896	1.271193	1.271407	1.271522	1.271566	1.2716050000000001	1.2717099999999999	1.2719259999999999	1.272254	1.272659	1.2730980000000001	1.2735449999999999	1.2740009999999999	1.274484	1.27501	1.2755749999999999	1.2761480000000001	1.2766759999999999	1.277101	1.2773840000000001	1.2775190000000001	1.2775380000000001	1.2774939999999999	1.2774460000000001	1.2774529999999999	1.277568	1.2778290000000001	1.278254	1.278829	1.279512	1.280238	1.280934	1.281525	1.281944	1.2821579999999999	1.2821819999999999	1.2821	1.2820419999999999	1.282143	1.2824720000000001	1.2829889999999999	1.283593	1.2841959999999999	1.2847729999999999	1.285358	1.286008	1.2867550000000001	1.2875890000000001	1.2884599999999999	1.28931	1.290089	1.290786	1.291412	1.2919970000000001	1.2925599999999999	1.2930950000000001	1.2935490000000001	1.2938369999999999	1.293912	1.2939130000000001	1.2941769999999999	1.294983	1.296251	1.2976859999999999	1.2990390000000001	1.3001990000000001	1.301175	1.302054	1.3029569999999999	1.3039909999999999	1.3052010000000001	1.3065420000000001	1.307893	1.3090930000000001	1.3100130000000001	1.3105910000000001	1.310851	1.310908	1.3109550000000001	1.3112200000000001	1.3118559999999999	1.3128709999999999	1.3141240000000001	1.3154319999999999	1.3166610000000001	1.3177559999999999	1.3187329999999999	1.319636	1.3205359999999999	1.321504	1.3226059999999999	1.3238639999999999	1.3252390000000001	1.326668	1.3280810000000001	1.3294239999999999	1.330651	1.33175	1.3327580000000001	1.333772	1.3349139999999999	1.336274	1.337852	1.3395490000000001	1.3412139999999999	1.342706	1.3439669999999999	1.345018	1.34595	1.3468789999999999	1.3479000000000001	1.3490519999999999	1.350303	1.3515360000000001	1.3526149999999999	1.35347	1.354182	1.3549230000000001	1.3558159999999999	1.356886	1.3580719999999999	1.3592900000000001	1.36046	1.361551	1.3626039999999999	1.363753	1.3651949999999999	1.367076	1.369299	1.3714729999999999	1.3732089999999999	1.3744970000000001	1.3756250000000001	1.376932	1.3785879999999999	1.380558	1.3826529999999999	1.3846069999999999	1.386215	1.3874070000000001	1.38828	1.3890039999999999	1.3897360000000001	1.390557	1.391491	1.3925419999999999	1.3937349999999999	1.395132	1.3968130000000001	1.3988119999999999	1.4010629999999999	1.4034	1.405627	1.407583	1.4091769999999999	1.4104209999999999	1.411413	1.4123049999999999	1.413216	1.414161	1.415019	1.4155930000000001	1.415681	1.4151720000000001	1.4141030000000001	1.412828	1.412164	1.413198	1.416237	1.4199660000000001	1.4229309999999999	1.4248209999999999	1.426029	1.4269849999999999	1.4279580000000001	1.4290560000000001	1.430277	1.4315519999999999	1.4327989999999999	1.433967	1.43506	1.4361200000000001	1.437179	1.438212	1.4391339999999999	1.4398299999999999	1.4402239999999999	1.4403440000000001	1.44038	1.440644	1.441378	1.44258	1.4439740000000001	1.4452229999999999	1.446097	1.4465509999999999	1.446669	1.44659	1.446442	1.446294	1.446137	1.4459109999999999	1.4455800000000001	1.4452560000000001	1.445182	1.4455880000000001	1.4464920000000001	1.4476979999999999	1.4489259999999999	1.449951	1.450672	1.4511039999999999	1.451373	1.45164	1.452037	1.4525790000000001	1.4531620000000001	1.453603	1.4537530000000001	1.4535709999999999	1.4531579999999999	1.4526950000000001	1.4523649999999999	1.4522649999999999	1.452367	1.452563	1.4527270000000001	1.452799	1.4527939999999999	1.4527779999999999	1.452793	1.452812	1.452731	1.4524379999999999	1.4518770000000001	1.4511160000000001	1.4503200000000001	1.4497	1.4494020000000001	1.4494370000000001	1.4496709999999999	1.449897	1.4499500000000001	1.4497739999999999	1.4494419999999999	1.449084	1.4487859999999999	1.448518	1.4481550000000001	1.4475439999999999	1.44661	1.4454149999999999	1.444148	1.4430270000000001	1.442207	1.441681	1.4412929999999999	1.440806	1.440037	1.4389609999999999	1.437713	1.43651	1.4355100000000001	1.4347350000000001	1.434056	1.4332720000000001	1.4322079999999999	1.4308149999999999	1.42919	1.4275230000000001	1.425967	1.424552	1.4231579999999999	1.421608	1.4197839999999999	1.417718	1.415584	1.413618	1.4119930000000001	1.410728	1.4096900000000001	1.408644	1.407351	1.405613	1.4033359999999999	1.4005350000000001	1.39733	1.3938950000000001	1.3904179999999999	1.387043	1.383899	1.3811020000000001	1.378749	1.376876	1.375432	1.3742589999999999	1.3730979999999999	1.371626	1.3695299999999999	1.36666	1.3631409999999999	1.359364	1.355761	1.352552	1.3496459999999999	1.346792	1.343734	1.3403529999999999	1.3366910000000001	1.3329310000000001	1.329296	1.3259350000000001	1.3228610000000001	1.3199620000000001	1.3171040000000001	1.314211	1.3113049999999999	1.308454	1.3057259999999999	1.3031170000000001	1.3005370000000001	1.297822	1.2947679999999999	1.291188	1.2869889999999999	1.2822519999999999	1.2773000000000001	1.2726170000000001	1.2685850000000001	1.2652319999999999	1.2623279999999999	1.2596560000000001	1.2570870000000001	1.254575	1.2520899999999999	1.249582	1.2469840000000001	1.2442359999999999	1.241336	1.238354	1.2354039999999999	1.232612	1.2300409999999999	1.2276609999999999	1.225338	1.222861	1.219981	1.216502	1.212405	1.2079770000000001	1.203775	1.2003360000000001	1.197829	1.1960440000000001	1.194671	1.1934720000000001	1.1923280000000001	1.191174	1.189924	1.188385	1.1861809999999999	1.182747	1.177729	1.1718139999999999	1.166793	1.1638329999999999	1.162588	1.1621239999999999	1.161754	1.161143	1.160177	1.1588970000000001	1.1574139999999999	1.1558630000000001	1.154345	1.1528970000000001	1.1514850000000001	1.1500250000000001	1.1484190000000001	1.146604	1.1445780000000001	1.1424160000000001	1.1402490000000001	1.1382140000000001	1.1364019999999999	1.1348290000000001	1.1334630000000001	1.13226	1.131186	1.130212	1.129297	1.128368	1.12731	1.125985	1.1242749999999999	1.1221589999999999	1.1197889999999999	1.117461	1.1154999999999999	1.1140859999999999	1.1131930000000001	1.112657	1.1122829999999999	1.1119250000000001	1.1114839999999999	1.110892	1.110096	1.109065	1.107828	1.1065020000000001	1.1052690000000001	1.104279	1.103577	1.103108	1.102765	1.1024369999999999	1.102023	1.101475	1.1007979999999999	1.1000620000000001	1.0993470000000001	1.0986990000000001	1.0980859999999999	1.097396	1.096449	1.095089	1.09335	1.091645	1.0906009999999999	1.0904929999999999	1.091048	1.091788	1.0923769999999999	1.092646	1.092571	1.0922130000000001	1.0916889999999999	1.0911249999999999	1.0906149999999999	1.090201	1.0898680000000001	1.0895820000000001	1.089321	1.089086	1.088886	1.0887089999999999	1.0884929999999999	1.0881209999999999	1.0874269999999999	1.0862609999999999	1.0845990000000001	1.0826880000000001	1.0809770000000001	1.0798669999999999	1.0794049999999999	1.079315	1.0791569999999999	1.0784959999999999	1.0770189999999999	1.0746519999999999	1.071782	1.0691930000000001	1.0675809999999999	1.066997	1.0670029999999999	1.067091	1.0669379999999999	1.0663929999999999	1.0654110000000001	1.0640179999999999	1.0622990000000001	1.060387	1.058438	1.0565910000000001	1.0549269999999999	1.053463	1.052171	1.050997	1.0498719999999999	1.048718	1.0474669999999999	1.046082	1.044573	1.042986	1.041377	1.0397860000000001	1.038208	1.036592	1.0348599999999999	1.032945	1.0308269999999999	1.0285470000000001	1.0261800000000001	1.0237879999999999	1.0213719999999999	1.0188919999999999	1.0163420000000001	1.013838	1.0116130000000001	1.00986	1.008613	1.0077529999999999	1.007082	1.0063899999999999	1.005517	1.0043519999999999	1.002869	1.0011209999999999	0.9992413	0.99738130000000003	0.99565250000000005	0.99409590000000003	0.99268199999999995	0.99135329999999999	0.99006099999999997	0.98878719999999998	0.98753279999999999	0.98629900000000004	0.98506689999999997	0.98379870000000003	0.98246040000000001	0.9810548	0.97964300000000004	0.97833009999999998	0.97720640000000003	0.97629670000000002	0.9755161	0.97468010000000005	0.97352550000000004	0.97183520000000001	0.96963779999999999	0.96735519999999997	0.96558929999999998	0.96465029999999996	0.96440999999999999	0.96451690000000001	0.96464629999999996	0.96456399999999998	0.96415030000000002	0.96338009999999996	0.96232759999999995	0.9611497	0.96004250000000002	0.95915790000000001	0.95852970000000004	0.95808850000000001	0.95772889999999999	0.95738069999999997	0.95702500000000001	0.95668140000000002	0.95637419999999995	0.95610530000000005	0.95584420000000003	0.95554640000000002	0.95517629999999998	0.95473070000000004	0.95423639999999998	0.95374230000000004	0.95329010000000003	0.95289270000000004	0.95252190000000003	0.95211900000000005	0.95162679999999999	0.95102109999999995	0.9503376	0.94966430000000002	0.94911369999999995	0.9487698	0.94866059999999996	0.94875600000000004	0.94899409999999995	0.94930570000000003	0.94962389999999997	0.94989040000000002	0.950044	0.95003000000000004	0.94982100000000003	0.94944309999999998	0.94898899999999997	0.94858019999999998	0.94832039999999995	0.94823959999999996	0.94829280000000005	0.94838239999999996	0.94839879999999999	0.94825599999999999	0.94791919999999996	0.94743390000000005	0.94691780000000003	0.94652270000000005	0.94634969999999996	0.9464108	0.94663799999999998	0.94693649999999996	0.9472218	0.9474361	0.94755230000000001	0.94756030000000002	0.94746300000000006	0.94727419999999996	0.94702390000000003	0.94675489999999995	0.94650860000000003	0.94630910000000001	0.94614370000000003	0.945963	0.94568399999999997	0.94521920000000004	0.94452250000000004	0.94364579999999998	0.94275980000000004	0.94207969999999996	0.94174809999999998	0.94175830000000005	0.94199829999999996	0.94232780000000005	0.94264440000000005	0.94289820000000002	0.94308939999999997	0.94324739999999996	0.94340290000000004	0.94356139999999999	0.94369530000000001	0.94375100000000001	0.9436755	0.94345199999999996	0.94312110000000005	0.94278070000000003	0.94253770000000003	0.94246319999999995	0.94255219999999995	0.94273779999999996	0.94292279999999995	0.94302739999999996	0.94301860000000004	0.94291930000000002	0.94279710000000005	0.94273110000000004	0.94277759999999999	0.94294549999999999	0.94320579999999998	0.94351390000000002	0.94383499999999998	0.94414849999999995	0.94444170000000005	0.94469879999999995	0.9448858	0.94495110000000004	0.94484480000000004	0.94455299999999998	0.94414070000000005	0.94375160000000002	0.94356419999999996	0.94368870000000005	0.94411049999999996	0.94471570000000005	0.94535970000000002	0.94593139999999998	0.94636889999999996	0.94667080000000003	0.94687580000000005	0.94703979999999999	0.94720629999999995	0.94739090000000004	0.9475808	0.94775010000000004	0.94788030000000001	0.94797719999999996	0.94807110000000006	0.9482024	0.94839660000000003	0.94864820000000005	0.94892529999999997	0.94919149999999997	0.9494281	0.94964199999999999	0.9498605	0.95011369999999995	0.95042059999999995	0.95077829999999997	0.9511657	0.95155270000000003	0.95191680000000001	0.95225199999999999	0.9525671	0.95287599999999995	0.9531847	0.95348359999999999	0.95375259999999995	0.95397529999999997	0.95415680000000003	0.95433040000000002	0.95454850000000002	0.95485909999999996	0.95527879999999998	0.95578719999999995	0.95633299999999999	0.95685989999999999	0.95732150000000005	0.95769879999999996	0.95800379999999996	0.95827110000000004	0.95854119999999998	0.95884040000000004	0.95917359999999996	0.95952649999999995	0.95988030000000002	0.96022569999999996	0.96057079999999995	0.96093479999999998	0.96133659999999999	0.96177900000000005	0.96224240000000005	0.96268589999999998	0.96306460000000005	0.96334310000000001	0.96351359999999997	0.96360409999999996	0.96368069999999995	0.96382809999999997	0.96410879999999999	0.96453990000000001	0.96508260000000001	0.96566669999999999	0.96620910000000004	0.96663650000000001	0.96690240000000005	0.96699480000000004	0.96695540000000002	0.96687599999999996	0.96688320000000005	0.96707469999999995	0.96747649999999996	0.96804509999999999	0.96869839999999996	0.96935499999999997	0.96995010000000004	0.97045250000000005	0.97086150000000004	0.97120070000000003	0.97150630000000004	0.97181099999999998	0.97213119999999997	0.97246160000000004	0.97278399999999998	0.97308289999999997	0.97335930000000004	0.97363710000000003	0.97395310000000002	0.97433879999999995	0.97480549999999999	0.97533429999999999	0.97588490000000006	0.97640130000000003	0.97683249999999999	0.97714710000000005	0.97734589999999999	0.97746999999999995	0.97759169999999995	0.97779289999999996	0.97811910000000002	0.97856160000000003	0.97906789999999999	0.97957629999999996	0.9800413	0.98044189999999998	0.98078189999999998	0.9810797	0.98136210000000001	0.98165400000000003	0.9819753	0.98233539999999997	0.98273339999999998	0.98315909999999995	0.98359669999999999	0.98403019999999997	0.98444410000000004	0.98482919999999996	0.9851839	0.98551509999999998	0.9858344	0.98615350000000002	0.98648119999999995	0.98682009999999998	0.98716870000000001	0.9875237	0.98788379999999998	0.98825099999999999	0.98862950000000005	0.98902270000000003	0.9894309	0.98984859999999997	0.99026670000000006	0.99067459999999996	0.99106360000000004	0.99143079999999995	0.99177859999999995	0.99211470000000002	0.992448	0.99278829999999996	0.993143	0.99351590000000001	0.99390440000000002	0.99429469999999998	0.99466339999999998	0.99497210000000003	0.9951776	0.99524570000000001	0.99517270000000002	0.99500630000000001	0.99484589999999995	0.99481900000000001	0.99501660000000003	0.9954617	0.99610750000000003	0.99687099999999995	0.99766359999999998	0.99841519999999995	0.99909060000000005	0.99968400000000002	1.0002150000000001	1.0007140000000001	1.001207	1.001708	1.002211	1.0026980000000001	1.00315	1.003557	1.0039210000000001	1.0042519999999999	1.0045660000000001	1.004872	1.005177	1.0054860000000001	1.005803	1.0061359999999999	1.0064930000000001	1.006874	1.007269	1.0076590000000001	1.0080169999999999	1.0083279999999999	1.008594	1.0088410000000001	1.0091079999999999	1.009433	1.00983	1.0102850000000001	1.010758	1.011193	1.011549	1.0118130000000001	1.012014	1.012216	1.0124949999999999	1.0128980000000001	1.01342	1.0140119999999999	1.0146040000000001	1.015131	1.015549	1.015846	1.0160389999999999	1.0161720000000001	1.0162910000000001	1.0164409999999999	1.0166500000000001	1.016926	1.017263	1.0176460000000001	1.018057	1.0184770000000001	1.0188889999999999	1.019277	1.01963	1.0199469999999999	1.0202370000000001	1.0205169999999999	1.0208090000000001	1.021128	1.0214829999999999	1.0218739999999999	1.0222910000000001	1.022723	1.0231589999999999	1.023593	1.0240180000000001	1.024427	1.0248090000000001	1.025153	1.02545	1.0257000000000001	1.025914	1.0261100000000001	1.0263139999999999	1.026546	1.0268170000000001	1.027128	1.027471	1.027844	1.0282469999999999	1.028689	1.029177	1.029711	1.0302770000000001	1.0308489999999999	1.0313859999999999	1.031849	1.0322119999999999	1.0324660000000001	1.0326299999999999	1.032748	1.032877	1.033066	1.033334	1.033666	1.0340199999999999	1.034346	1.0346	1.0347599999999999	1.034832	1.0348569999999999	1.0348919999999999	1.0350079999999999	1.0352490000000001	1.0356240000000001	1.036103	1.0366340000000001	1.037164	1.037649	1.0380659999999999	1.0384150000000001	1.0387120000000001	1.0389809999999999	1.0392490000000001	1.039531	1.0398369999999999	1.040168	1.0405199999999999	1.040891	1.041277	1.041674	1.0420739999999999	1.0424659999999999	1.0428390000000001	1.0431859999999999	1.043504	1.043798	1.044073	1.0443340000000001	1.044583	1.0448189999999999	1.0450379999999999	1.0452459999999999	1.045452	1.045668	1.0459050000000001	1.046163	1.0464310000000001	1.046686	1.046907	1.04708	1.047212	1.0473300000000001	1.047474	1.0476730000000001	1.0479339999999999	1.048243	1.0485739999999999	1.048902	1.049218	1.0495300000000001	1.0498590000000001	1.050225	1.0506340000000001	1.051075	1.0515220000000001	1.051944	1.052316	1.052629	1.052889	1.053113	1.053315	1.053499	1.0536639999999999	1.0538050000000001	1.053928	1.0540510000000001	1.0542009999999999	1.0544070000000001	1.0546850000000001	1.055029	1.0554140000000001	1.055806	1.0561739999999999	1.0565040000000001	1.0568	1.057078	1.057358	1.057653	1.057965	1.0582879999999999	1.0586169999999999	1.058953	1.059304	1.059677	1.060068	1.06046	1.0608219999999999	1.0611189999999999	1.061323	1.0614300000000001	1.061463	1.061469	1.0614980000000001	1.061593	1.061768	1.0620149999999999	1.062308	1.062621	1.0629379999999999	1.0632490000000001	1.063553	1.06385	1.0641339999999999	1.0644020000000001	1.0646519999999999	1.0648930000000001	1.0651379999999999	1.0654079999999999	1.065715	1.066058	1.0664210000000001	1.0667770000000001	1.067102	1.0673790000000001	1.0676140000000001	1.067825	1.068041	1.0682849999999999	1.0685659999999999	1.0688800000000001	1.0692079999999999	1.0695300000000001	1.069828	1.070098	1.070343	1.0705750000000001	1.070808	1.0710519999999999	1.0713140000000001	1.0715920000000001	1.0718829999999999	1.072176	1.072462	1.0727329999999999	1.072986	1.073226	1.073466	1.0737209999999999	1.0740019999999999	1.0743069999999999	1.0746230000000001	1.0749249999999999	1.075186	1.0753889999999999	1.0755399999999999	1.075666	1.075806	1.0759939999999999	1.076244	1.0765469999999999	1.0768789999999999	1.0772060000000001	1.0774999999999999	1.0777509999999999	1.0779609999999999	1.0781449999999999	1.0783210000000001	1.0785	1.0786910000000001	1.0788960000000001	1.079116	1.0793539999999999	1.079609	1.0798749999999999	1.0801369999999999	1.0803750000000001	1.0805739999999999	1.08073	1.080865	1.081018	1.0812310000000001	1.081537	1.0819369999999999	1.0824009999999999	1.082873	1.0832930000000001	1.0836269999999999	1.083869	1.084052	1.0842240000000001	1.0844309999999999	1.084695	1.085013	1.0853569999999999	1.085696	1.0860069999999999	1.086287	1.086541	1.0867800000000001	1.087005	1.0872059999999999	1.0873699999999999	1.0874889999999999	1.087577	1.0876669999999999	1.087809	1.0880430000000001	1.08839	1.0888409999999999	1.0893619999999999	1.089906	1.0904339999999999	1.090921	1.091356	1.0917349999999999	1.0920570000000001	1.0923130000000001	1.0924959999999999	1.0926089999999999	1.092665	1.0926940000000001	1.0927309999999999	1.092805	1.092929	1.093094	1.0932850000000001	1.0934839999999999	1.0936859999999999	1.0939019999999999	1.094149	1.0944449999999999	1.0947849999999999	1.0951519999999999	1.09551	1.095828	1.0960909999999999	1.096306	1.0965009999999999	1.096708	1.0969519999999999	1.097235	1.097542	1.097844	1.0981179999999999	1.098355	1.098563	1.0987579999999999	1.098956	1.099164	1.099378	1.099585	1.0997710000000001	1.0999319999999999	1.1000749999999999	1.100212	1.1003559999999999	1.100511	1.100679	1.1008560000000001	1.1010439999999999	1.1012500000000001	1.101488	1.1017729999999999	1.102112	1.102498	1.1029139999999999	1.1033329999999999	1.1037269999999999	1.1040760000000001	1.1043700000000001	1.104609	1.104803	1.104962	1.1051	1.105232	1.1053740000000001	1.105542	1.1057490000000001	1.106001	1.1062959999999999	1.106625	1.1069739999999999	1.1073249999999999	1.107664	1.10798	1.108263	1.1085039999999999	1.1086959999999999	1.108838	1.108935	1.109005	1.109075	1.1091690000000001	1.109308	1.109496	1.1097189999999999	1.1099570000000001	1.1101859999999999	1.1103989999999999	1.1106009999999999	1.1108150000000001	1.111065	1.1113690000000001	1.111728	1.1121259999999999	1.112536	1.112927	1.11328	1.1135820000000001	1.1138330000000001	1.1140350000000001	1.11419	1.114303	1.114384	1.114452	1.1145350000000001	1.114665	1.1148629999999999	1.11513	1.1154470000000001	1.1157729999999999	1.116069	1.1163050000000001	1.116474	1.1165890000000001	1.116681	1.116778	1.1169020000000001	1.117062	1.117259	1.1174919999999999	1.117764	1.1180779999999999	1.118431	1.1188119999999999	1.1191930000000001	1.119542	1.1198269999999999	1.1200349999999999	1.1201749999999999	1.1202730000000001	1.1203609999999999	1.1204620000000001	1.1205799999999999	1.1207039999999999	1.1208119999999999	1.120892	1.1209499999999999	1.1210100000000001	1.121105	1.1212580000000001	1.1214729999999999	1.121731	1.1220019999999999	1.1222559999999999	1.122482	1.1226910000000001	1.122911	1.1231739999999999	1.123494	1.1238649999999999	1.1242540000000001	1.124622	1.1249279999999999	1.1251469999999999	1.1252800000000001	1.1253409999999999	1.125362	1.125375	1.1254120000000001	1.1254999999999999	1.1256539999999999	1.1258790000000001	1.126163	1.1264829999999999	1.126803	1.127092	1.1273249999999999	1.127502	1.127642	1.1277790000000001	1.1279490000000001	1.128171	1.1284419999999999	1.1287370000000001	1.1290230000000001	1.12927	1.129462	1.1296060000000001	1.1297200000000001	1.1298280000000001	1.1299459999999999	1.13008	1.1302319999999999	1.1304050000000001	1.130609	1.1308590000000001	1.1311690000000001	1.1315409999999999	1.1319600000000001	1.1323920000000001	1.132798	1.1331450000000001	1.133416	1.1336170000000001	1.1337710000000001	1.1339060000000001	1.1340479999999999	1.134207	1.1343810000000001	1.134565	1.1347529999999999	1.134943	1.1351389999999999	1.1353439999999999	1.1355569999999999	1.1357740000000001	1.1359889999999999	1.1361939999999999	1.136387	1.136566	1.136725	1.1368549999999999	1.1369419999999999	1.1369720000000001	1.136949	1.1368929999999999	1.136846	1.1368579999999999	1.136976	1.1372199999999999	1.1375820000000001	1.1380220000000001	1.138487	1.138927	1.1393059999999999	1.139615	1.139864	1.140069	1.140247	1.1404030000000001	1.1405419999999999	1.1406670000000001	1.14079	1.1409279999999999	1.1410990000000001	1.1413120000000001	1.141556	1.14181	1.1420459999999999	1.142244	1.142404	1.1425460000000001	1.1427020000000001	1.1429009999999999	1.1431560000000001	1.1434550000000001	1.143769	1.144058	1.144293	1.144461	1.144568	1.1446369999999999	1.1446940000000001	1.144765	1.1448640000000001	1.145	1.1451769999999999	1.145397	1.1456580000000001	1.1459569999999999	1.1462829999999999	1.146622	1.1469549999999999	1.1472709999999999	1.147559	1.1478219999999999	1.1480589999999999	1.1482730000000001	1.148455	1.1485939999999999	1.1486749999999999	1.1486879999999999	1.148639	1.148547	1.1484460000000001	1.1483730000000001	1.1483650000000001	1.148447	1.148633	1.1489240000000001	1.1493089999999999	1.149769	1.1502790000000001	1.1508080000000001	1.151324	1.1517949999999999	1.152196	1.1525110000000001	1.1527400000000001	1.1528940000000001	1.152998	1.1530849999999999	1.1531899999999999	1.1533469999999999	1.153583	1.153912	1.1543289999999999	1.1548099999999999	1.1553150000000001	1.1557930000000001	1.1561980000000001	1.156504	1.1567069999999999	1.1568320000000001	1.156919	1.157014	1.157146	1.157324	1.157535	1.1577519999999999	1.1579459999999999	1.158096	1.1581969999999999	1.158255	1.158283	1.158299	1.1583209999999999	1.1583680000000001	1.158461	1.1586209999999999	1.1588590000000001	1.159171	1.159535	1.1599109999999999	1.160261	1.1605529999999999	1.160782	1.1609700000000001	1.161154	1.1613690000000001	1.161627	1.16191	1.1621779999999999	1.162388	1.1625129999999999	1.162563	1.1625829999999999	1.1626350000000001	1.1627730000000001	1.1630229999999999	1.1633690000000001	1.1637710000000001	1.1641710000000001	1.164523	1.164809	1.1650370000000001	1.165233	1.165422	1.165621	1.165834	1.166056	1.166283	1.166515	1.1667590000000001	1.1670229999999999	1.167306	1.1675979999999999	1.1678809999999999	1.1681410000000001	1.168372	1.1685810000000001	1.1687829999999999	1.1689909999999999	1.1692089999999999	1.1694329999999999	1.169648	1.169845	1.170024	1.170202	1.1704030000000001	1.170647	1.170944	1.1712880000000001	1.171656	1.1720219999999999	1.172364	1.1726669999999999	1.1729290000000001	1.173149	1.1733279999999999	1.1734659999999999	1.173565	1.173637	1.173705	1.173799	1.173948	1.174167	1.1744520000000001	1.174779	1.175111	1.1754169999999999	1.1756720000000001	1.17587	1.176015	1.176115	1.1761790000000001	1.176215	1.1762379999999999	1.176275	1.1763600000000001	1.1765330000000001	1.1768160000000001	1.177206	1.1776709999999999	1.1781569999999999	1.178609	1.1789890000000001	1.179295	1.1795530000000001	1.1798029999999999	1.1800740000000001	1.1803710000000001	1.180669	1.18093	1.1811210000000001	1.181238	1.181306	1.1813739999999999	1.1814880000000001	1.1816679999999999	1.181905	1.182158	1.1823840000000001	1.18255	1.18265	1.1827080000000001	1.1827620000000001	1.1828419999999999	1.1829639999999999	1.1831229999999999	1.1833050000000001	1.183492	1.1836770000000001	1.1838610000000001	1.1840470000000001	1.1842280000000001	1.184391	1.1845129999999999	1.184579	1.18459	1.184569	1.184555	1.1845859999999999	1.184687	1.18486	1.185084	1.185324	1.185548	1.1857340000000001	1.185873	1.1859660000000001	1.186016	1.1860219999999999	1.1859869999999999	1.1859170000000001	1.185832	1.185756	1.185719	1.1857390000000001	1.185816	1.1859310000000001	1.1860550000000001	1.1861630000000001	1.186245	1.1863109999999999	1.186388	1.186504	1.1866779999999999	1.186912	1.1871959999999999	1.1875169999999999	1.1878660000000001	1.188245	1.18866	1.1891149999999999	1.1895979999999999	1.190083	1.190531	1.190906	1.191187	1.191373	1.191478	1.1915230000000001	1.1915249999999999	1.191492	1.191427	1.191338	1.1912430000000001	1.1911689999999999	1.1911480000000001	1.191201	1.1913290000000001	1.191511	1.1917139999999999	1.1919059999999999	1.192072	1.192218	1.1923649999999999	1.192542	1.1927620000000001	1.1930240000000001	1.1933130000000001	1.193608	1.1939	1.1941919999999999	1.194496	1.1948270000000001	1.195184	1.195551	1.195897	1.1961889999999999	1.196407	1.1965520000000001	1.1966410000000001	1.196696	1.196739	1.196779	1.19682	1.196863	1.19692	1.197017	1.1971890000000001	1.1974610000000001	1.197843	1.1983170000000001	1.198842	1.199363	1.199829	1.200207	1.2004859999999999	1.2006749999999999	1.2007939999999999	1.200869	1.2009240000000001	1.2009799999999999	1.201055	1.201163	1.2013050000000001	1.2014739999999999	1.2016450000000001	1.201789	1.201881	1.2019120000000001	1.2018979999999999	1.2018789999999999	1.2019010000000001	1.2020059999999999	1.202216	1.2025239999999999	1.202904	1.2033210000000001	1.2037450000000001	1.204156	1.204548	1.2049160000000001	1.205252	1.2055389999999999	1.2057599999999999	1.205905	1.2059820000000001	1.2060200000000001	1.206059	1.2061409999999999	1.2062900000000001	1.2065129999999999	1.2067920000000001	1.2071019999999999	1.2074180000000001	1.207722	1.2080059999999999	1.2082619999999999	1.20848	1.2086440000000001	1.208745	1.208782	1.2087840000000001	1.208801	1.2088909999999999	1.2091050000000001	1.209462	1.2099409999999999	1.2104809999999999	1.2109970000000001	1.211414	1.211679	1.2117800000000001	1.211743	1.2116210000000001	1.211473	1.2113499999999999	1.2112909999999999	1.211319	1.211443	1.2116640000000001	1.211975	1.2123600000000001	1.2127939999999999	1.213246	1.2136819999999999	1.21407	1.2143900000000001	1.214634	1.2148049999999999	1.214914	1.2149810000000001	1.2150300000000001	1.215085	1.2151700000000001	1.2153080000000001	1.2155069999999999	1.2157690000000001	1.2160820000000001	1.2164280000000001	1.2167889999999999	1.217152	1.217509	1.2178519999999999	1.21817	1.21844	1.218629	1.2187060000000001	1.2186570000000001	1.2184969999999999	1.21827	1.2180500000000001	1.21791	1.2179009999999999	1.218037	1.218291	1.2186110000000001	1.2189410000000001	1.219244	1.2195130000000001	1.219768	1.220043	1.220361	1.220726	1.2211190000000001	1.221506	1.221848	1.222119	1.2223139999999999	1.2224459999999999	1.2225470000000001	1.2226589999999999	1.2228270000000001	1.22309	1.2234700000000001	1.223965	1.2245410000000001	1.2251350000000001	1.225662	1.2260420000000001	1.2262109999999999	1.226148	1.225881	1.225479	1.225041	1.2246600000000001	1.2244170000000001	1.224364	1.224515	1.2248589999999999	1.225357	1.2259530000000001	1.2265760000000001	1.227149	1.2276050000000001	1.227895	1.2280009999999999	1.2279420000000001	1.2277670000000001	1.227535	1.2273069999999999	1.2271300000000001	1.227041	1.2270639999999999	1.227225	1.227538	1.2280059999999999	1.2286090000000001	1.229304	1.230024	1.2306950000000001	1.2312479999999999	1.231633	1.2318309999999999	1.2318610000000001	1.2317720000000001	1.231622	1.2314560000000001	1.2312799999999999	1.231069	1.2307760000000001	1.2303649999999999	1.2298389999999999	1.2292449999999999	1.2286699999999999	1.228205	1.227929	1.2278899999999999	1.2281010000000001	1.228545	1.229174	1.229919	1.230685	1.2313620000000001	1.231857	1.2321139999999999	1.2321470000000001	1.2320409999999999	1.231949	1.23203	1.232402	1.233101	1.234067	1.2351620000000001	1.23621	1.237058	1.237617	1.237868	1.2378579999999999	1.2376750000000001	1.2374179999999999	1.237169	1.236991	1.236918	1.236955	1.237077	1.237236	1.237371	1.2374229999999999	1.2373540000000001	1.2371669999999999	1.236907	1.2366520000000001	1.236491	1.236502	1.2367300000000001	1.2371810000000001	1.2378279999999999	1.2386189999999999	1.2394970000000001	1.2403979999999999	1.241271	1.24207	1.242761	1.243328	1.2437689999999999	1.244103	1.2443569999999999	1.2445630000000001	1.244742	1.2448980000000001	1.245023	1.2451049999999999	1.2451449999999999	1.245163	1.245198	1.2452939999999999	1.245482	1.2457640000000001	1.2461089999999999	1.2464599999999999	1.2467569999999999	1.2469619999999999	1.247071	1.2471140000000001	1.2471399999999999	1.247196	1.2473080000000001	1.2474749999999999	1.247676	1.2478880000000001	1.2480929999999999	1.2482850000000001	1.2484690000000001	1.2486440000000001	1.2488030000000001	1.2489319999999999	1.2490190000000001	1.249066	1.249098	1.249161	1.2493030000000001	1.249555	1.2499199999999999	1.2503679999999999	1.2508490000000001	1.2513110000000001	1.2517160000000001	1.2520500000000001	1.252318	1.2525299999999999	1.252694	1.2528060000000001	1.252858	1.252848	1.2527889999999999	1.252707	1.2526360000000001	1.2526040000000001	1.252626	1.2526980000000001	1.252812	1.2529619999999999	1.253158	1.2534149999999999	1.2537499999999999	1.2541629999999999	1.2546299999999999	1.2551129999999999	1.2555670000000001	1.2559670000000001	1.256319	1.2566600000000001	1.257034	1.257474	1.257978	1.2585029999999999	1.2589790000000001	1.2593319999999999	1.2595190000000001	1.259539	1.2594339999999999	1.2592680000000001	1.259109	1.2590060000000001	1.2589840000000001	1.259045	1.25918	1.2593780000000001	1.2596259999999999	1.259911	1.260213	1.260508	1.2607740000000001	1.261001	1.261198	1.2613890000000001	1.2616039999999999	1.2618640000000001	1.262168	1.262491	1.262796	1.2630509999999999	1.2632460000000001	1.263401	1.2635529999999999	1.2637449999999999	1.264006	1.26434	1.2647250000000001	1.2651289999999999	1.265522	1.2658849999999999	1.266214	1.2665120000000001	1.2667790000000001	1.26701	1.2671939999999999	1.2673239999999999	1.2674030000000001	1.267452	1.267496	1.267558	1.267647	1.267749	1.2678389999999999	1.2678879999999999	1.2678769999999999	1.2678069999999999	1.267701	1.26759	1.2675080000000001	1.2674810000000001	1.2675289999999999	1.267663	1.26789	1.2682119999999999	1.2686230000000001	1.269102	1.2696099999999999	1.2701009999999999	1.270527	1.2708550000000001	1.2710809999999999	1.271226	1.271325	1.271415	1.2715240000000001	1.27166	1.271822	1.272008	1.2722249999999999	1.2724850000000001	1.272804	1.273185	1.2736080000000001	1.27403	1.2743990000000001	1.274667	1.274813	1.27485	1.2748219999999999	1.274788	1.2747980000000001	1.2748839999999999	1.27505	1.275277	1.2755339999999999	1.275792	1.276033	1.276249	1.2764439999999999	1.2766280000000001	1.276818	1.277029	1.2772760000000001	1.277569	1.2779100000000001	1.278287	1.2786740000000001	1.279039	1.27935	1.2795829999999999	1.279733	1.2798080000000001	1.2798320000000001	1.2798320000000001	1.279841	1.2798860000000001	1.2799910000000001	1.280176	1.2804450000000001	1.2807900000000001	1.281174	1.281549	1.281857	1.2820499999999999	1.2821119999999999	1.2820640000000001	1.2819640000000001	1.281879	1.2818719999999999	1.2819750000000001	1.2821830000000001	1.2824629999999999	1.282769	1.283067	1.283345	1.283606	1.2838620000000001	1.284117	1.284357	1.2845599999999999	1.2847090000000001	1.284807	1.2848869999999999	1.2850090000000001	1.2852349999999999	1.285606	1.2861290000000001	1.286772	1.287477	1.288171	1.2888010000000001	1.289331	1.2897449999999999	1.290038	1.2902070000000001	1.2902499999999999	1.2901659999999999	1.289968	1.289687	1.2893699999999999	1.2890760000000001	1.2888550000000001	1.2887390000000001	1.2887379999999999	1.2888440000000001	1.2890379999999999	1.2892950000000001	1.2895920000000001	1.289903	1.290205	1.2904720000000001	1.2906880000000001	1.2908489999999999	1.290972	1.291086	1.2912269999999999	1.29142	1.2916719999999999	1.291968	1.292281	1.2925880000000001	1.2928789999999999	1.293166	1.293471	1.2938130000000001	1.2941940000000001	1.294592	1.2949740000000001	1.295312	1.2955909999999999	1.2958259999999999	1.296041	1.2962640000000001	1.296505	1.296753	1.2969790000000001	1.297156	1.2972790000000001	1.2973650000000001	1.297452	1.2975779999999999	1.297768	1.2980149999999999	1.298295	1.2985720000000001	1.2988230000000001	1.299042	1.2992360000000001	1.299415	1.299577	1.299706	1.299782	1.2997989999999999	1.2997810000000001	1.2997829999999999	1.299876	1.300117	1.3005180000000001	1.30104	1.301604	1.3021210000000001	1.3025279999999999	1.302816	1.303023	1.303218	1.3034539999999999	1.303749	1.3040750000000001	1.3043800000000001	1.3046150000000001	1.304765	1.3048630000000001	1.304972	1.3051550000000001	1.305442	1.3058099999999999	1.3061929999999999	1.3065089999999999	1.306689	1.306708	1.3065929999999999	1.3064039999999999	1.3062130000000001	1.3060769999999999	1.306033	1.3060929999999999	1.30626	1.3065370000000001	1.3069249999999999	1.3074269999999999	1.3080259999999999	1.308686	1.30935	1.3099499999999999	1.310433	1.310765	1.3109459999999999	1.3109999999999999	1.3109660000000001	1.3108880000000001	1.3107960000000001	1.310713	1.3106519999999999	1.310613	1.3105910000000001	1.310575	1.310549	1.3105	1.3104210000000001	1.310324	1.3102389999999999	1.310208	1.3102739999999999	1.310467	1.310791	1.311223	1.31172	1.3122389999999999	1.3127409999999999	1.313212	1.313652	1.3140750000000001	1.3144910000000001	1.3149010000000001	1.315293	1.31565	1.3159559999999999	1.3162039999999999	1.316397	1.316546	1.3166659999999999	1.31677	1.316872	1.3169820000000001	1.3171139999999999	1.317283	1.317502	1.317777	1.3181039999999999	1.318462	1.3188249999999999	1.319156	1.3194239999999999	1.3196079999999999	1.319701	1.3197110000000001	1.319661	1.319582	1.3195140000000001	1.3194900000000001	1.3195410000000001	1.319682	1.31992	1.3202469999999999	1.3206519999999999	1.321124	1.3216509999999999	1.3222240000000001	1.322829	1.3234379999999999	1.3240130000000001	1.3245070000000001	1.324872	1.325078	1.3251250000000001	1.3250420000000001	1.3248819999999999	1.3247059999999999	1.3245659999999999	1.324492	1.324492	1.32456	1.3246869999999999	1.3248629999999999	1.3250850000000001	1.3253470000000001	1.3256300000000001	1.3259019999999999	1.3261229999999999	1.326255	1.326282	1.3262149999999999	1.3260940000000001	1.325974	1.3259049999999999	1.325925	1.326044	1.326257	1.326549	1.3269070000000001	1.327326	1.3278000000000001	1.328322	1.3288660000000001	1.3293950000000001	1.3298700000000001	1.33026	1.3305549999999999	1.3307690000000001	1.330935	1.3310919999999999	1.3312619999999999	1.3314490000000001	1.331639	1.331806	1.3319289999999999	1.3319989999999999	1.3320259999999999	1.3320350000000001	1.332055	1.3321160000000001	1.3322419999999999	1.3324480000000001	1.3327340000000001	1.333091	1.3334950000000001	1.333907	1.3342810000000001	1.334576	1.3347629999999999	1.3348390000000001	1.334827	1.334775	1.334738	1.3347640000000001	1.334884	1.3351040000000001	1.335412	1.335779	1.3361719999999999	1.3365590000000001	1.336908	1.3371980000000001	1.3374159999999999	1.3375710000000001	1.3376870000000001	1.337804	1.337969	1.338212	1.338541	1.338924	1.3393109999999999	1.3396429999999999	1.339877	1.340006	1.3400609999999999	1.3400939999999999	1.3401529999999999	1.340265	1.340422	1.3405899999999999	1.3407290000000001	1.340819	1.3408690000000001	1.340919	1.341018	1.3412059999999999	1.3414919999999999	1.3418559999999999	1.3422529999999999	1.342638	1.3429800000000001	1.343267	1.34351	1.343728	1.343939	1.344157	1.3443929999999999	1.344657	1.344959	1.345302	1.345674	1.3460460000000001	1.346374	1.3466070000000001	1.346714	1.3466990000000001	1.3466009999999999	1.3464860000000001	1.346422	1.346457	1.346606	1.346848	1.3471420000000001	1.3474489999999999	1.347745	1.3480220000000001	1.3482829999999999	1.3485279999999999	1.3487530000000001	1.348946	1.3491059999999999	1.3492519999999999	1.349421	1.3496649999999999	1.3500209999999999	1.3504910000000001	1.351032	1.3515600000000001	1.3519840000000001	1.352233	1.352285	1.3521780000000001	1.351993	1.3518289999999999	1.3517619999999999	1.351837	1.35205	1.352368	1.3527450000000001	1.353137	1.3535170000000001	1.3538680000000001	1.3541840000000001	1.3544590000000001	1.354687	1.354859	1.354967	1.3550089999999999	1.354986	1.3549059999999999	1.354789	1.354663	1.354571	1.3545590000000001	1.354668	1.3549180000000001	1.355294	1.355747	1.3561939999999999	1.356555	1.356776	1.356843	1.356795	1.3567089999999999	1.3566689999999999	1.356741	1.356951	1.357286	1.357702	1.358144	1.3585579999999999	1.3589089999999999	1.359172	1.35934	1.359416	1.3594200000000001	1.359394	1.359396	1.359494	1.3597459999999999	1.3601799999999999	1.3607830000000001	1.361505	1.362276	1.363032	1.3637319999999999	1.3643700000000001	1.364959	1.3655120000000001	1.3660190000000001	1.3664480000000001	1.3667560000000001	1.3669100000000001	1.366916	1.3668229999999999	1.3667119999999999	1.3666689999999999	1.3667480000000001	1.3669549999999999	1.3672489999999999	1.3675649999999999	1.367842	1.3680490000000001	1.368193	1.3683099999999999	1.3684400000000001	1.3685989999999999	1.3687780000000001	1.368938	1.369035	1.3690340000000001	1.3689290000000001	1.3687499999999999	1.3685510000000001	1.3684019999999999	1.3683700000000001	1.368509	1.368841	1.369351	1.3699790000000001	1.370633	1.371197	1.3715660000000001	1.3716820000000001	1.3715470000000001	1.371235	1.3708640000000001	1.3705670000000001	1.370444	1.3705309999999999	1.3708	1.371181	1.371596	1.3719859999999999	1.3723369999999999	1.372663	1.3729849999999999	1.3733070000000001	1.3736029999999999	1.373828	1.373939	1.373926	1.373821	1.373686	1.373596	1.3736029999999999	1.3737140000000001	1.3738969999999999	1.374098	1.3742749999999999	1.3744149999999999	1.3745400000000001	1.3746910000000001	1.3749130000000001	1.375221	1.375604	1.3760250000000001	1.3764419999999999	1.376825	1.3771640000000001	1.3774679999999999	1.3777509999999999	1.3780269999999999	1.3783000000000001	1.3785719999999999	1.378844	1.379122	1.379416	1.379734	1.380074	1.3804240000000001	1.380771	1.3811059999999999	1.3814310000000001	1.381759	1.3820969999999999	1.3824419999999999	1.3827659999999999	1.3830229999999999	1.383168	1.3831739999999999	1.3830530000000001	1.382852	1.382639	1.382471	1.3823810000000001	1.382363	1.382385	1.3824080000000001	1.382417	1.382423	1.382463	1.382576	1.3827910000000001	1.3831059999999999	1.3834919999999999	1.3839049999999999	1.3843019999999999	1.3846529999999999	1.384935	1.3851309999999999	1.385229	1.385219	1.3851119999999999	1.3849450000000001	1.3847970000000001	1.3847640000000001	1.3849370000000001	1.3853679999999999	1.3860459999999999	1.386895	1.3877889999999999	1.3886050000000001	1.3892439999999999	1.389664	1.389877	1.389926	1.3898649999999999	1.3897299999999999	1.3895489999999999	1.389346	1.3891530000000001	1.389016	1.3889879999999999	1.3890979999999999	1.3893439999999999	1.38968	1.390036	1.390339	1.390549	1.3906689999999999	1.3907430000000001	1.3908320000000001	1.3909830000000001	1.391219	1.3915299999999999	1.3918889999999999	1.3922669999999999	1.3926499999999999	1.3930340000000001	1.3934120000000001	1.3937649999999999	1.394053	1.3942300000000001	1.3942650000000001	1.394161	1.3939649999999999	1.3937489999999999	1.3935949999999999	1.3935569999999999	1.393651	1.393856	1.3941330000000001	1.394447	1.394784	1.395146	1.3955379999999999	1.3959509999999999	1.396353	1.3966959999999999	1.396943	1.3970860000000001	1.397165	1.3972549999999999	1.397435	1.397761	1.3982330000000001	1.3988039999999999	1.3993819999999999	1.3998759999999999	1.4002190000000001	1.4003890000000001	1.400409	1.4003289999999999	1.4002190000000001	1.4001440000000001	1.400161	1.4003239999999999	1.400665	1.401197	1.401894	1.4026890000000001	1.403478	1.4041429999999999	1.4045859999999999	1.4047609999999999	1.4046890000000001	1.40445	1.4041570000000001	1.403923	1.403818	1.4038679999999999	1.4040520000000001	1.404326	1.4046419999999999	1.404963	1.405268	1.4055489999999999	1.405805	1.4060379999999999	1.406258	1.4064829999999999	1.406738	1.407049	1.407429	1.407867	1.408328	1.408763	1.4091260000000001	1.409389	1.4095530000000001	1.409646	1.4097040000000001	1.409756	1.409816	1.4098869999999999	1.409972	1.4100870000000001	1.4102699999999999	1.4105639999999999	1.4110069999999999	1.411605	1.4123250000000001	1.413095	1.4138230000000001	1.414428	1.4148579999999999	1.415098	1.4151670000000001	1.415097	1.4149119999999999	1.4146209999999999	1.4142250000000001	1.4137219999999999	1.413133	1.412512	1.4119409999999999	1.4115230000000001	1.411359	1.411516	1.412013	1.4128080000000001	1.4138040000000001	1.414863	1.4158409999999999	1.416628	1.4171659999999999	1.417468	1.417608	1.4176930000000001	1.417821	1.4180459999999999	1.4183650000000001	1.418722	1.4190430000000001	1.419262	1.41936	1.419357	1.419305	1.4192469999999999	1.419195	1.4191240000000001	1.4189849999999999	1.4187430000000001	1.418404	1.4180269999999999	1.4177139999999999	1.417567	1.417651	1.4179649999999999	1.4184460000000001	1.419	1.4195310000000001	1.419983	1.420347	1.42065	1.4209309999999999	1.4212130000000001	1.4214960000000001	1.42177	1.422029	1.4222870000000001	1.4225749999999999	1.4229240000000001	1.423343	1.423805	1.42425	1.4246129999999999	1.424857	1.424992	1.425076	1.4251819999999999	1.4253670000000001	1.425637	1.4259459999999999	1.42621	1.426356	1.426358	1.42625	1.426112	1.4260269999999999	1.4260470000000001	1.426167	1.4263330000000001	1.4264699999999999	1.4265289999999999	1.4265080000000001	1.426463	1.4264730000000001	1.426615	1.4269259999999999	1.4274	1.427994	1.4286540000000001	1.4293389999999999	1.430023	1.4306909999999999	1.431324	1.4318789999999999	1.432302	1.432544	1.432585	1.4324570000000001	1.432237	1.432032	1.4319390000000001	1.4320139999999999	1.4322589999999999	1.432634	1.433074	1.4335199999999999	1.4339459999999999	1.43435	1.4347510000000001	1.435163	1.435578	1.4359649999999999	1.4362820000000001	1.4364859999999999	1.4365559999999999	1.4364969999999999	1.4363379999999999	1.4361219999999999	1.4358949999999999	1.4357	1.435578	1.435562	1.4356880000000001	1.435991	1.4364889999999999	1.437187	1.4380569999999999	1.4390449999999999	1.440064	1.4410240000000001	1.4418359999999999	1.4424349999999999	1.442793	1.4429289999999999	1.442896	1.4427730000000001	1.4426460000000001	1.4425870000000001	1.442639	1.4428099999999999	1.4430769999999999	1.4433990000000001	1.4437230000000001	1.4440029999999999	1.444204	1.4443029999999999	1.444285	1.4441459999999999	1.443892	1.4435439999999999	1.4431400000000001	1.4427369999999999	1.4423969999999999	1.4421729999999999	1.4421029999999999	1.4421930000000001	1.442423	1.442758	1.4431639999999999	1.443622	1.444134	1.4447179999999999	1.4454	1.4461919999999999	1.4470829999999999	1.4480329999999999	1.4489780000000001	1.4498390000000001	1.450536	1.4510080000000001	1.4512259999999999	1.451203	1.4509970000000001	1.4506969999999999	1.45041	1.450223	1.4501869999999999	1.450302	1.4505250000000001	1.45079	1.451041	1.4512609999999999	1.4514800000000001	1.4517580000000001	1.4521470000000001	1.4526589999999999	1.453241	1.4537929999999999	1.454189	1.45434	1.4542269999999999	1.4539169999999999	1.453543	1.4532480000000001	1.453152	1.453314	1.45373	1.4543520000000001	1.4551270000000001	1.4560090000000001	1.456961	1.457943	1.4588950000000001	1.4597249999999999	1.4603429999999999	1.46068	1.4607289999999999	1.4605509999999999	1.460264	1.46	1.4598500000000001	1.459846	1.459959	1.460132	1.4603109999999999	1.4604809999999999	1.4606589999999999	1.4608749999999999	1.4611320000000001	1.4613940000000001	1.4615819999999999	1.4616229999999999	1.4614879999999999	1.461225	1.460947	1.46079	1.46086	1.4611799999999999	1.461681	1.4622250000000001	1.4626790000000001	1.462958	1.4630650000000001	1.463079	1.4631110000000001	1.4632559999999999	1.463551	1.4639740000000001	1.4644710000000001	1.4649989999999999	1.465543	1.466132	1.4668019999999999	1.4675750000000001	1.468423	1.4692810000000001	1.4700530000000001	1.4706630000000001	1.471074	1.4712959999999999	1.471371	1.4713480000000001	1.4712620000000001	1.471123	1.4709300000000001	1.470685	1.470413	1.4701610000000001	1.469989	1.469954	1.4701040000000001	1.4704660000000001	1.471052	1.4718580000000001	1.472855	1.473981	1.475125	1.476138	1.476863	1.477169	1.4770049999999999	1.4764189999999999	1.4755590000000001	1.474618	1.4737800000000001	1.4731860000000001	1.4728939999999999	1.4729019999999999	1.473177	1.4736860000000001	1.474407	1.4753210000000001	1.4763850000000001	1.4775069999999999	1.47855	1.4793689999999999	1.479849	1.479962	1.479776	1.479441	1.4791319999999999	1.4789840000000001	1.479063	1.4793559999999999	1.4797959999999999	1.480297	1.4807859999999999	1.4812179999999999	1.481555	1.4817659999999999	1.481813	1.48167	1.4813480000000001	1.480912	1.4804839999999999	1.4802	1.4801740000000001	1.480456	1.481012	1.4817480000000001	1.4825429999999999	1.4833099999999999	1.484005	1.484626	1.4851859999999999	1.485671	1.486035	1.4862120000000001	1.4861580000000001	1.485886	1.485482	1.4850859999999999	1.484831	1.4847969999999999	1.4849810000000001	1.4853160000000001	1.4857070000000001	1.486092	1.4864790000000001	1.4869330000000001	1.487536	1.488318	1.4892179999999999	1.490076	1.4906950000000001	1.4908969999999999	1.490607	1.4898880000000001	1.4889269999999999	1.48797	1.4872449999999999	1.4869209999999999	1.487069	1.487676	1.4886740000000001	1.4899709999999999	1.491468	1.49305	1.494594	1.495959	1.497004	1.497627	1.49779	1.497538	1.496991	1.496316	1.4956940000000001	1.4952620000000001	1.495109	1.495263	1.4956959999999999	1.49634	1.4970969999999999	1.4978629999999999	1.498526	1.498996	1.499223	1.499212	1.499028	1.4987820000000001	1.4986090000000001	1.4986200000000001	1.498875	1.499369	1.500041	1.500791	1.5015099999999999	1.5021169999999999	1.5025580000000001	1.50282	1.5029110000000001	1.5028619999999999	1.502715	1.5025250000000001	1.5023610000000001	1.5023010000000001	1.5024150000000001	1.5027550000000001	1.503323	1.5040690000000001	1.5048809999999999	1.5056099999999999	1.5061119999999999	1.5062739999999999	1.5060720000000001	1.5055769999999999	1.504961	1.5044420000000001	1.504232	1.50448	1.505212	1.506324	1.507601	1.5087999999999999	1.5097069999999999	1.510219	1.5103660000000001	1.5102910000000001	1.5101819999999999	1.510184	1.5103549999999999	1.5106459999999999	1.5109490000000001	1.5111509999999999	1.5112030000000001	1.5111460000000001	1.5110870000000001	1.511134	1.5113350000000001	1.511636	1.5119039999999999	1.5119880000000001	1.511792	1.511342	1.5107889999999999	1.5103610000000001	1.5102519999999999	1.510559	1.5112220000000001	1.51206	1.512829	1.5133270000000001	1.513482	1.513371	1.5131920000000001	1.513163	1.513463	1.5141439999999999	1.5151349999999999	1.5162709999999999	1.5173589999999999	1.518259	1.5189029999999999	1.51932	1.519593	1.5198339999999999	1.520127	1.520518	1.5210060000000001	1.521563	1.5221469999999999	1.5227219999999999	1.5232669999999999	1.523776	1.5242450000000001	1.524667	1.5250250000000001	1.525291	1.5254350000000001	1.5254430000000001	1.5253289999999999	1.525142	1.5249680000000001	1.524905	1.5250360000000001	1.5254030000000001	1.5259929999999999	1.526732	1.527509	1.5282089999999999	1.5287470000000001	1.529083	1.529231	1.5292429999999999	1.5291809999999999	1.529099	1.529031	1.5289900000000001	1.5289790000000001	1.5289950000000001	1.529031	1.5290779999999999	1.5291220000000001	1.5291459999999999	1.5291410000000001	1.52912	1.5291220000000001	1.5292049999999999	1.529433	1.529847	1.530446	1.5311859999999999	1.531992	1.532794	1.533541	1.53423	1.5348949999999999	1.5355859999999999	1.5363359999999999	1.537139	1.537949	1.5387010000000001	1.539336	1.5398320000000001	1.540216	1.5405599999999999	1.5409459999999999	1.5414300000000001	1.542019	1.542651	1.543223	1.5436099999999999	1.5437179999999999	1.543526	1.543099	1.5425899999999999	1.5421879999999999	1.542084	1.5423899999999999	1.5431060000000001	1.5441039999999999	1.5451699999999999	1.546062	1.546584	1.5466759999999999	1.546424	1.5460499999999999	1.5458050000000001	1.5458970000000001	1.5464	1.5472379999999999	1.5482130000000001	1.5490889999999999	1.549695	1.5499609999999999	1.5499400000000001	1.5497510000000001	1.5495319999999999	1.549363	1.5492600000000001	1.549194	1.549145	1.5491440000000001	1.5492889999999999	1.5497069999999999	1.5505059999999999	1.5517209999999999	1.5532840000000001	1.5550360000000001	1.556773	1.5583199999999999	1.5595650000000001	1.5604789999999999	1.561099	1.5614950000000001	1.5617369999999999	1.5618799999999999	1.5619719999999999	1.562065	1.562208	1.5624450000000001	1.562781	1.5631759999999999	1.563542	1.563785	1.563852	1.563771	1.5636570000000001	1.5636730000000001	1.5639719999999999	1.5646230000000001	1.565574	1.5666530000000001	1.5676399999999999	1.5683229999999999	1.5685789999999999	1.568419	1.5679730000000001	1.5674459999999999	1.567029	1.5668660000000001	1.567007	1.567421	1.5680179999999999	1.5686850000000001	1.569323	1.5698479999999999	1.570211	1.57039	1.5703800000000001	1.570192	1.5698350000000001	1.5693189999999999	1.568649	1.567836	1.5669169999999999	1.56596	1.565075	1.5643990000000001	1.5640529999999999	1.564109	1.564557	1.5653049999999999	1.5661989999999999	1.5670729999999999	1.5678160000000001	1.5683879999999999	1.568827	1.5692140000000001	1.5696300000000001	1.5701039999999999	1.570616	1.5711010000000001	1.5715030000000001	1.571801	1.5720229999999999	1.5722290000000001	1.5724739999999999	1.5727709999999999	1.573086	1.5733509999999999	1.573499	1.5735079999999999	1.57341	1.5732820000000001	1.573204	1.5732280000000001	1.5733550000000001	1.573547	1.5737570000000001	1.5739650000000001	1.5741959999999999	1.5745070000000001	1.5749519999999999	1.5755429999999999	1.5762339999999999	1.576927	1.5775170000000001	1.577922	1.5781289999999999	1.578192	1.5782050000000001	1.5782609999999999	1.578411	1.5786500000000001	1.5789230000000001	1.5791539999999999	1.5792790000000001	1.579277	1.579172	1.5790409999999999	1.578975	1.579078	1.579434	1.580085	1.5810200000000001	1.58216	1.5833820000000001	1.5845210000000001	1.5854269999999999	1.586006	1.5862480000000001	1.5862289999999999	1.586071	1.5859049999999999	1.585804	1.585771	1.585745	1.5856429999999999	1.5854060000000001	1.585027	1.5845590000000001	1.5840890000000001	1.583704	1.5834550000000001	1.583358	1.5834060000000001	1.5835939999999999	1.5839270000000001	1.584417	1.5850569999999999	1.5858030000000001	1.5865689999999999	1.587267	1.5878399999999999	1.5883119999999999	1.588792	1.5894440000000001	1.590408	1.5917330000000001	1.593332	1.595002	1.596487	1.5975600000000001	1.5981129999999999	1.598168	1.597845	1.597281	1.5965720000000001	1.5957380000000001	1.5947519999999999	1.593599	1.5923419999999999	1.591126	1.5901670000000001	1.5896680000000001	1.589736	1.590349	1.5913619999999999	1.592568	1.5937589999999999	1.594803	1.5956600000000001	1.5963499999999999	1.5969100000000001	1.597348	1.597628	1.597696	1.5975239999999999	1.597148	1.5966720000000001	1.5962510000000001	1.5960399999999999	1.596136	1.5965499999999999	1.597194	1.5979099999999999	1.5984959999999999	1.5987579999999999	1.5985659999999999	1.597877	1.596765	1.5954159999999999	1.594125	1.5932189999999999	1.5929770000000001	1.5935649999999999	1.594951	1.596911	1.5990519999999999	1.600956	1.6022940000000001	1.6029150000000001	1.602895	1.6024849999999999	1.6020239999999999	1.6018019999999999	1.6020110000000001	1.602708	1.6038429999999999	1.6053029999999999	1.606954	1.608673	1.6103190000000001	1.611729	1.6127210000000001	1.6131089999999999	1.612776	1.6117250000000001	1.610115	1.6082289999999999	1.606398	1.604932	1.6040220000000001	1.6037090000000001	1.603898	1.6044130000000001	1.605059	1.6056790000000001	1.6062019999999999	1.6066320000000001	1.6070340000000001	1.6074870000000001	1.6080589999999999	1.608778	1.6096220000000001	1.61052	1.611372	1.6120840000000001	1.612592	1.612897	1.6130679999999999	1.613237	1.6135489999999999	1.6141179999999999	1.614984	1.616101	1.6173489999999999	1.618565	1.619604	1.6203609999999999	1.6207750000000001	1.620824	1.620495	1.6197779999999999	1.618682	1.6172660000000001	1.6156710000000001	1.6141019999999999	1.612814	1.612036	1.6118980000000001	1.6124099999999999	1.613453	1.614846	1.6163920000000001	1.61795	1.619461	1.620914	1.622309	1.6236079999999999	1.6247210000000001	1.625537	1.625977	1.6260399999999999	1.6258250000000001	1.6254960000000001	1.625232	1.625149	1.625273	1.6255329999999999	1.6258170000000001	1.626004	1.6260159999999999	1.6258250000000001	1.6254440000000001	1.624903	1.6242300000000001	1.6234679999999999	1.622681	1.6219669999999999	1.6214500000000001	1.621235	1.621364	1.6217859999999999	1.622371	1.6229560000000001	1.623416	1.6237330000000001	1.6240079999999999	1.624438	1.625216	1.6264479999999999	1.628085	1.629918	1.631629	1.6328929999999999	1.6335090000000001	1.633448	1.6328780000000001	1.632074	1.631354	1.6309709999999999	1.631041	1.631545	1.6323380000000001	1.633216	1.63395	1.634363	1.6343719999999999	1.6339969999999999	1.6333610000000001	1.6326639999999999	1.6321509999999999	1.6320380000000001	1.6324799999999999	1.633529	1.6351169999999999	1.637059	1.6390750000000001	1.6408640000000001	1.642134	1.6426799999999999	1.642431	1.641462	1.6399820000000001	1.6382680000000001	1.6366289999999999	1.635318	1.634479	1.6341410000000001	1.6342220000000001	1.634582	1.6350709999999999	1.6355900000000001	1.6361019999999999	1.636617	1.6371439999999999	1.6376500000000001	1.638039	1.6381870000000001	1.6379900000000001	1.637437	1.636636	1.6358060000000001	1.6352070000000001	1.6350309999999999	1.6353390000000001	1.6360330000000001	1.6369069999999999	1.6377200000000001	1.6383080000000001	1.638639	1.6388149999999999	1.6390169999999999	1.639413	1.640107	1.6410990000000001	1.642315	1.643645	1.6450020000000001	1.646336	1.6476090000000001	1.6487700000000001	1.649729	1.6503570000000001	1.6505399999999999	1.650226	1.649473	1.648434	1.647327	1.6463589999999999	1.645654	1.6452420000000001	1.6450629999999999	1.645014	1.6449860000000001	1.6449020000000001	1.64472	1.644423	1.644004	1.64347	1.642854	1.6422349999999999	1.6417379999999999	1.641516	1.641691	1.642304	1.643276	1.6444220000000001	1.645489	1.646228	1.6464939999999999	1.6462680000000001	1.645675	1.644917	1.644226	1.6437900000000001	1.643705	1.643975	1.644523	1.645219	1.6459029999999999	1.6464179999999999	1.646644	1.646506	1.646001	1.6451929999999999	1.6442099999999999	1.6432020000000001	1.642312	1.6416599999999999	1.6413169999999999	1.641321	1.6416930000000001	1.6424449999999999	1.6435820000000001	1.645073	1.646838	1.648719	1.6505069999999999	1.652002	1.6530629999999999	1.6536740000000001	1.6539440000000001	1.65408	1.654307	1.6547769999999999	1.6555299999999999	1.6564779999999999	1.6574409999999999	1.6581980000000001	1.658569	1.6584479999999999	1.657815	1.656725	1.655284	1.653637	1.6519459999999999	1.6503890000000001	1.6491469999999999	1.648363	1.6481209999999999	1.648414	1.649141	1.650112	1.651092	1.6518660000000001	1.6522570000000001	1.652166	1.651573	1.65052	1.6490990000000001	1.6474299999999999	1.645669	1.6439809999999999	1.642528	1.641451	1.6408309999999999	1.6406799999999999	1.640938	1.641499	1.642242	1.643057	1.6438740000000001	1.6446590000000001	1.64541	1.6461410000000001	1.6468879999999999	1.6477109999999999	1.648692	1.6499330000000001	1.651519	1.6534679999999999	1.655689	1.657961	1.6599759999999999	1.6613789999999999	1.661897	1.6614180000000001	1.660042	1.6580509999999999	1.655829	1.6538010000000001	1.6523030000000001	1.651559	1.6516630000000001	1.6525749999999999	1.654137	1.6560839999999999	1.6580999999999999	1.6598409999999999	1.6610119999999999	1.661454	1.661192	1.6604429999999999	1.6595420000000001	1.658863	1.658682	1.6590910000000001	1.6599870000000001	1.661122	1.662223	1.6630780000000001	1.6636299999999999	1.6639710000000001	1.6642889999999999	1.6647609999999999	1.6654739999999999	1.6663939999999999	1.667386	1.6682680000000001	1.668885	1.6691670000000001	1.6691370000000001	1.6688860000000001	1.668526	1.6681550000000001	1.667832	1.667565	1.667332	1.6670910000000001	1.666801	1.6664319999999999	1.6659790000000001	1.6654599999999999	1.664914	1.6643859999999999	1.663897	1.6634260000000001	1.6629160000000001	1.662296	1.6615249999999999	1.660655	1.65984	1.6593249999999999	1.6593599999999999	1.6601030000000001	1.661537	1.6634450000000001	1.6654310000000001	1.6670370000000001	1.667918	1.667934	1.667222	1.666118	1.6650670000000001	1.664461	1.6645209999999999	1.6652739999999999	1.6665620000000001	1.6681189999999999	1.6696219999999999	1.670785	1.671395	1.671316	1.6705099999999999	1.669041	1.667084	1.6649020000000001	1.662825	1.661187	1.660231	1.660066	1.6606430000000001	1.6617850000000001	1.6632499999999999	1.664801	1.6662840000000001	1.6676200000000001	1.6687920000000001	1.6697949999999999	1.6705970000000001	1.6711240000000001	1.671295	1.6710499999999999	1.6704030000000001	1.6694530000000001	1.6683779999999999	1.6674	1.6667339999999999	1.66658	1.6670780000000001	1.668293	1.6701900000000001	1.672625	1.675322	1.6778789999999999	1.6798729999999999	1.6809149999999999	1.680779	1.6794880000000001	1.677322	1.6747559999999999	1.6722859999999999	1.6703490000000001	1.6691940000000001	1.6688499999999999	1.6691750000000001	1.6699360000000001	1.6709210000000001	1.6719900000000001	1.6731149999999999	1.6743440000000001	1.6757439999999999	1.67733	1.6790290000000001	1.68068	1.6820809999999999	1.68306	1.6835290000000001	1.683532	1.683227	1.682849	1.6826080000000001	1.682639	1.6829400000000001	1.6833800000000001	1.6837329999999999	1.6837660000000001	1.6833389999999999	1.6824650000000001	1.681325	1.680194	1.6793670000000001	1.679025	1.679171	1.679619	1.6800740000000001	1.680245	1.6799470000000001	1.6791910000000001	1.6781759999999999	1.677222	1.6766380000000001	1.6766350000000001	1.677271	1.6784570000000001	1.6800040000000001	1.6816960000000001	1.6833640000000001	1.6848890000000001	1.6862079999999999	1.6872819999999999	1.6880679999999999	1.6885110000000001	1.688564	1.688199	1.6874290000000001	1.6863090000000001	1.684928	1.683397	1.6818409999999999	1.6804140000000001	1.679289	1.6786559999999999	1.678704	1.679556	1.68123	1.683586	1.686345	1.689109	1.691441	1.6929989999999999	1.693586	1.6932050000000001	1.6920200000000001	1.690304	1.688347	1.686366	1.6844920000000001	1.6827559999999999	1.6811309999999999	1.679583	1.6781269999999999	1.6768449999999999	1.675888	1.6754180000000001	1.6755340000000001	1.6762300000000001	1.6773499999999999	1.67862	1.6797	1.6803170000000001	1.6803410000000001	1.679853	1.6791050000000001	1.678447	1.6781950000000001	1.6785060000000001	1.679338	1.680463	1.681581	1.6824049999999999	1.682776	1.6827019999999999	1.682328	1.681859	1.681467	1.681262	1.681271	1.6814830000000001	1.681883	1.682485	1.6833199999999999	1.684401	1.6856899999999999	1.6870799999999999	1.688407	1.689508	1.690266	1.690653	1.690728	1.6906140000000001	1.6904509999999999	1.6903440000000001	1.690356	1.6904870000000001	1.6906810000000001	1.690823	1.6907479999999999	1.6902740000000001	1.68923	1.6875389999999999	1.6852769999999999	1.682725	1.6803170000000001	1.678534	1.677799	1.678315	1.6800269999999999	1.682623	1.6856500000000001	1.688612	1.691084	1.692817	1.693727	1.6938390000000001	1.6931959999999999	1.6917990000000001	1.6895960000000001	1.6865460000000001	1.6826989999999999	1.678275	1.673654	1.669362	1.66594	1.66381	1.663216	1.6641379999999999	1.66632	1.6692929999999999	1.6725209999999999	1.675535	1.678029	1.679964	1.6815450000000001	1.6831320000000001	1.6850480000000001	1.6874420000000001	1.690164	1.692795	1.6947399999999999	1.695443	1.6946380000000001	1.6924459999999999	1.68937	1.6860649999999999	1.683168	1.6810430000000001	1.679708	1.678911	1.6783030000000001	1.677643	1.6769240000000001	1.67638	1.6763600000000001	1.677163	1.6788559999999999	1.681216	1.683751	1.6858930000000001	1.687146	1.687271	1.686358	1.6847810000000001	1.6830609999999999	1.6816610000000001	1.6809229999999999	1.6809769999999999	1.681756	1.6830130000000001	1.684375	1.6854359999999999	1.6858	1.685214	1.683643	1.6812910000000001	1.6785429999999999	1.6758109999999999	1.6734260000000001	1.6714910000000001	1.6698930000000001	1.6683779999999999	1.666725	1.6648799999999999	1.6630240000000001	1.6614979999999999	1.6606620000000001	1.6607209999999999	1.66161	1.663008	1.664455	1.665565	1.6661440000000001	1.666263	1.6661630000000001	1.66612	1.666272	1.666553	1.666731	1.6665570000000001	1.665913	1.664892	1.663786	1.6629499999999999	1.662685	1.663098	1.664075	1.6653249999999999	1.6665110000000001	1.6673359999999999	1.667616	1.6672959999999999	1.6664140000000001	1.6650990000000001	1.663559	1.6621330000000001	1.661278	1.6614450000000001	1.6629799999999999	1.6659349999999999	1.6700280000000001	1.674652	1.679057	1.682582	1.6847749999999999	1.685554	1.6851609999999999	1.684053	1.6826760000000001	1.681314	1.680045	1.678768	1.6773389999999999	1.6756759999999999	1.6738249999999999	1.67194	1.6702109999999999	1.6687669999999999	1.667654	1.6668449999999999	1.6662920000000001	1.6659729999999999	1.665896	1.6660699999999999	1.6664399999999999	1.6668499999999999	1.66706	1.6667879999999999	1.665824	1.664113	1.6617850000000001	1.659108	1.6564099999999999	1.654018	1.6521920000000001	1.651122	1.650944	1.6517170000000001	1.653402	1.6558139999999999	1.65863	1.661397	1.663611	1.6648799999999999	1.6649940000000001	1.6640090000000001	1.662204	1.660012	1.6578630000000001	1.6560649999999999	1.654776	1.6540029999999999	1.6536580000000001	1.653613	1.6537440000000001	1.6539410000000001	1.654093	1.654088	1.6538310000000001	1.65327	1.652426	1.6514059999999999	1.650379	1.6495169999999999	1.6489499999999999	1.648722	1.64879	1.6490499999999999	1.649375	1.6496690000000001	1.6498660000000001	1.6499269999999999	1.649824	1.6495329999999999	1.64906	1.6484620000000001	1.647883	1.6475379999999999	1.647651	1.6483989999999999	1.6498090000000001	1.6517200000000001	1.6537770000000001	1.6555359999999999	1.656569	1.65656	1.655411	1.6532340000000001	1.6503490000000001	1.6471880000000001	1.6442730000000001	1.642134	1.641197	1.6417379999999999	1.64378	1.647073	1.651068	1.6550240000000001	1.658228	1.6601189999999999	1.660501	1.659554	1.6577470000000001	1.655629	1.6536470000000001	1.6520870000000001	1.6510389999999999	1.6504719999999999	1.650309	1.650474	1.6508970000000001	1.651467	1.65201	1.652296	1.652107	1.6513580000000001	1.650158	1.648803	1.6476409999999999	1.6469739999999999	1.6469389999999999	1.6474629999999999	1.6482920000000001	1.6490769999999999	1.6495029999999999	1.6493739999999999	1.648684	1.6475709999999999	1.6462300000000001	1.6448039999999999	1.643343	1.64184	1.640293	1.6387719999999999	1.637429	1.6364460000000001	1.6359699999999999	1.636042	1.6365719999999999	1.6373599999999999	1.6381600000000001	1.6387689999999999	1.639059	1.6389929999999999	1.6385970000000001	1.637913	1.636971	1.6357820000000001	1.6343620000000001	1.6327529999999999	1.631027	1.6292819999999999	1.627607	1.6260540000000001	1.624622	1.623281	1.621996	1.6207720000000001	1.619667	1.618781	1.6182259999999999	1.61808	1.618363	1.6190290000000001	1.619971	1.6210469999999999	1.6221140000000001	1.623067	1.623845	1.6244369999999999	1.6248750000000001	1.625219	1.6255459999999999	1.6259209999999999	1.626377	1.6268879999999999	1.627356	1.6276090000000001	1.6274379999999999	1.626644	1.6251070000000001	1.6228560000000001	1.6200950000000001	1.617202	1.6146180000000001	1.6127739999999999	1.6120220000000001	1.6125419999999999	1.6143289999999999	1.6171469999999999	1.620574	1.623996	1.6267320000000001	1.6282300000000001	1.6281509999999999	1.6265270000000001	1.6237440000000001	1.6205080000000001	1.617632	1.6157779999999999	1.6153200000000001	1.6161840000000001	1.617917	1.6198239999999999	1.621273	1.621915	1.621753	1.6210739999999999	1.6202920000000001	1.6198030000000001	1.619853	1.620519	1.6216710000000001	1.6230009999999999	1.6240410000000001	1.624277	1.6233390000000001	1.621119	1.617858	1.6140540000000001	1.6103799999999999	1.607491	1.605845	1.6056539999999999	1.606784	1.608798	1.6110089999999999	1.6127	1.6133280000000001	1.6126640000000001	1.610887	1.6084879999999999	1.6061179999999999	1.604311	1.6033599999999999	1.6032630000000001	1.6037859999999999	1.604581	1.6053090000000001	1.6057539999999999	1.605829	1.6055680000000001	1.605073	1.6044830000000001	1.603947	1.6036109999999999	1.6036330000000001	1.6041510000000001	1.605227	1.6068260000000001	1.608798	1.6109059999999999	1.612849	1.614331	1.615129	1.6151359999999999	1.6144369999999999	1.6132919999999999	1.6120890000000001	1.6111819999999999	1.610787	1.61087	1.611154	1.6111930000000001	1.610541	1.6089599999999999	1.6064890000000001	1.6034619999999999	1.6003620000000001	1.5977049999999999	1.5958669999999999	1.594989	1.5950029999999999	1.5956900000000001	1.596811	1.5981700000000001	1.5996760000000001	1.601299	1.603	1.6046769999999999	1.606142	1.6071299999999999	1.6073930000000001	1.606762	1.6052489999999999	1.6030960000000001	1.6008169999999999	1.5991169999999999	1.5986050000000001	1.599553	1.601723	1.6045400000000001	1.6073299999999999	1.6095459999999999	1.610873	1.6111409999999999	1.6103400000000001	1.6085769999999999	1.606093	1.6032280000000001	1.6003590000000001	1.5978490000000001	1.595906	1.5945499999999999	1.5936239999999999	1.5929139999999999	1.5922609999999999	1.591621	1.5910550000000001	1.590657	1.5904750000000001	1.590457	1.5904670000000001	1.590347	1.590015	1.589531	1.5890960000000001	1.588943	1.5892269999999999	1.589917	1.5908	1.5915360000000001	1.591791	1.59135	1.590168	1.58839	1.586298	1.5842689999999999	1.5826450000000001	1.5816509999999999	1.5813280000000001	1.581512	1.5818920000000001	1.5821240000000001	1.581969	1.581324	1.580227	1.5788180000000001	1.577337	1.576109	1.575467	1.575685	1.5768279999999999	1.5787040000000001	1.5809169999999999	1.583043	1.5848	1.586074	1.5869230000000001	1.587499	1.587968	1.5884160000000001	1.588797	1.58894	1.588662	1.5878969999999999	1.5867659999999999	1.585504	1.5843400000000001	1.5834090000000001	1.582727	1.582246	1.581907	1.581688	1.5816140000000001	1.581739	1.582084	1.5825819999999999	1.583029	1.583081	1.5822590000000001	1.5800780000000001	1.5762929999999999	1.571304	1.5662860000000001	1.5626169999999999	1.5610109999999999	1.561218	1.562538	1.564322	1.5661959999999999	1.568004	1.5697049999999999	1.571299	1.57274	1.57392	1.5747139999999999	1.575021	1.574819	1.574165	1.573156	1.571885	1.570403	1.5687040000000001	1.5667469999999999	1.5645100000000001	1.5620419999999999	1.5594939999999999	1.5571170000000001	1.5552319999999999	1.5541210000000001	1.553949	1.554675	1.5560510000000001	1.5576890000000001	1.559137	1.560025	1.560082	1.5591569999999999	1.5572090000000001	1.5543260000000001	1.550726	1.5467139999999999	1.5426519999999999	1.5388329999999999	1.535436	1.5325500000000001	1.530287	1.528815	1.5282640000000001	1.5285839999999999	1.5295240000000001	1.530721	1.53182	1.532535	1.532643	1.5320100000000001	1.530602	1.5285280000000001	1.526065	1.523631	1.5216510000000001	1.520335	1.5196130000000001	1.5192220000000001	1.518883	1.5183880000000001	1.5176400000000001	1.5166310000000001	1.5153970000000001	1.5139849999999999	1.512429	1.5107489999999999	1.5089570000000001	1.5070730000000001	1.5051410000000001	1.503223	1.5013939999999999	1.4997389999999999	1.4983379999999999	1.4972650000000001	1.4965949999999999	1.4963880000000001	1.4966809999999999	1.4974540000000001	1.4986060000000001	1.499906	1.5009699999999999	1.501376	1.500842	1.499452	1.497587	1.495676	1.4939439999999999	1.4923900000000001	1.490901	1.4893639999999999	1.487762	1.486286	1.485376	1.4855370000000001	1.4869060000000001	1.4889239999999999	1.4906980000000001	1.4915590000000001	1.4913289999999999	1.4901599999999999	1.488383	1.4863869999999999	1.484545	1.483131	1.4822249999999999	1.481735	1.4814529999999999	1.481176	1.4807539999999999	1.4801299999999999	1.47932	1.4783759999999999	1.477336	1.4762	1.4749270000000001	1.4734609999999999	1.471765	1.469862	1.4678629999999999	1.46597	1.4644550000000001	1.463551	1.4633620000000001	1.4638169999999999	1.464745	1.465967	1.4673339999999999	1.4687220000000001	1.4700089999999999	1.47106	1.471762	1.4720390000000001	1.4718709999999999	1.471311	1.4704820000000001	1.4695689999999999	1.468772	1.4682759999999999	1.468191	1.4685159999999999	1.4691540000000001	1.4699409999999999	1.4707049999999999	1.4712829999999999	1.4715689999999999	1.471541	1.471279	1.470958	1.470788	1.470934	1.4714210000000001	1.4721379999999999	1.4728920000000001	1.4735039999999999	1.473854	1.4739199999999999	1.4737709999999999	1.473544	1.4734100000000001	1.4735119999999999	1.4739310000000001	1.474645	1.475533	1.4763740000000001	1.476909	1.4769129999999999	1.4762789999999999	1.4751019999999999	1.4736720000000001	1.472402	1.4716320000000001	1.471522	1.472048	1.4730700000000001	1.4744170000000001	1.4759199999999999	1.477436	1.478831	1.47997	1.480737	1.481052	1.4809129999999999	1.4804120000000001	1.4797400000000001	1.4791319999999999	1.4787760000000001	1.4787710000000001	1.4790859999999999	1.479592	1.480111	1.48051	1.4807760000000001	1.4810380000000001	1.481508	1.4823789999999999	1.483749	1.4855640000000001	1.487635	1.489673	1.4914080000000001	1.492661	1.493398	1.4936769999999999	1.4935590000000001	1.493028	1.491984	1.490273	1.4877750000000001	1.4844900000000001	1.480645	1.4767079999999999	1.473244	1.4707650000000001	1.4695119999999999	1.4694579999999999	1.4704079999999999	1.472197	1.4747509999999999	1.4779720000000001	1.481549	1.484917	1.487419	1.4886410000000001	1.4885360000000001	1.487409	1.485792	1.484324	1.4835910000000001	1.4839199999999999	1.4853130000000001	1.487412	1.4896499999999999	1.4913400000000001	1.4918880000000001	1.49099	1.4888840000000001	1.486477	1.4849159999999999	1.484853	1.4859420000000001	1.48736	1.4884090000000001	1.48885	1.4888300000000001	1.4887889999999999	1.4893050000000001	1.4909129999999999	1.493841	1.4977389999999999	1.5016419999999999	1.504332	1.5050380000000001	1.503749	1.501112	1.497922	1.494788	1.492	1.4896130000000001	1.487622	1.486048	1.4849589999999999	1.484461	1.484599	1.4852959999999999	1.4862949999999999	1.487241	1.4878260000000001	1.487927	1.487698	1.4874849999999999	1.487663	1.488421	1.4897020000000001	1.491252	1.492753	1.4938979999999999	1.494442	1.4942569999999999	1.49336	1.4919480000000001	1.4903459999999999	1.488931	1.4879849999999999	1.4876210000000001	1.4878210000000001	1.488489	1.489498	1.4906820000000001	1.4918450000000001	1.4927889999999999	1.49336	1.4935290000000001	1.4933829999999999	1.4930859999999999	1.4927900000000001	1.4925900000000001	1.4925189999999999	1.492543	1.4925839999999999	1.49254	1.492319	1.4918640000000001	1.491174	1.4903109999999999	1.4894160000000001	1.488704	1.488435	1.488896	1.490289	1.492607	1.495547	1.498564	1.50109	1.5026569999999999	1.5030209999999999	1.502151	1.5001949999999999	1.497474	1.494475	1.491851	1.4902329999999999	1.4900610000000001	1.491444	1.494122	1.4975609999999999	1.5010730000000001	1.5040070000000001	1.505806	1.5061199999999999	1.504891	1.5023390000000001	1.4989319999999999	1.4952300000000001	1.4918419999999999	1.4892669999999999	1.4877929999999999	1.4874890000000001	1.4881899999999999	1.48959	1.4912970000000001	1.49295	1.4942949999999999	1.4952160000000001	1.49579	1.4962500000000001	1.496904	1.497954	1.4994050000000001	1.5010730000000001	1.5026839999999999	1.503946	1.5046299999999999	1.5046630000000001	1.5042249999999999	1.5038229999999999	1.504089	1.5054289999999999	1.507681	1.5102679999999999	1.512526	1.5139629999999999	1.5142960000000001	1.5133509999999999	1.5110939999999999	1.507668	1.5035179999999999	1.4993510000000001	1.4959039999999999	1.493628	1.4925090000000001	1.4922500000000001	1.4925280000000001	1.493158	1.4941089999999999	1.4954449999999999	1.497233	1.499463	1.501989	1.5045759999999999	1.506915	1.5087120000000001	1.5097640000000001	1.510011	1.5096320000000001	1.5090319999999999	1.5087630000000001	1.5091889999999999	1.510286	1.5117080000000001	1.5130300000000001	1.513941	1.514275	1.5140400000000001	1.513409	1.5127330000000001	1.5124219999999999	1.5127459999999999	1.5136480000000001	1.5148269999999999	1.515984	1.5169870000000001	1.517852	1.518645	1.5194080000000001	1.52013	1.520732	1.52112	1.5212600000000001	1.521218	1.521147	1.5211939999999999	1.521423	1.5217639999999999	1.5220400000000001	1.522	1.5214300000000001	1.5202370000000001	1.518524	1.516561	1.51468	1.513155	1.5121020000000001	1.5115270000000001	1.51139	1.511676	1.512416	1.5136259999999999	1.515218	1.5168919999999999	1.5181150000000001	1.518321	1.517166	1.5148569999999999	1.5121119999999999	1.509917	1.509018	1.5096449999999999	1.5115209999999999	1.5140009999999999	1.5163180000000001	1.517768	1.5179769999999999	1.5169870000000001	1.515228	1.513298	1.5117339999999999	1.51085	1.5106949999999999	1.5111520000000001	1.5120530000000001	1.513274	1.5147550000000001	1.516486	1.5184740000000001	1.5206919999999999	1.5230669999999999	1.525504	1.5278929999999999	1.530125	1.5320659999999999	1.533477	1.5339659999999999	1.5331440000000001	1.531031	1.5282579999999999	1.5256780000000001	1.5238799999999999	1.523023	1.523001	1.5235460000000001	1.5243100000000001	1.524905	1.52498	1.524332	1.5229360000000001	1.520967	1.5187409999999999	1.516683	1.515225	1.5146790000000001	1.5151699999999999	1.5165679999999999	1.5185379999999999	1.5206010000000001	1.5222929999999999	1.5232939999999999	1.523498	1.523023	1.5221100000000001	1.5209950000000001	1.519814	1.51861	1.5174080000000001	1.516286	1.515455	1.515282	1.5161370000000001	1.5181210000000001	1.520837	1.523579	1.525647	1.5265960000000001	1.5262770000000001	1.5247360000000001	1.5222450000000001	1.5192810000000001	1.516494	1.5144869999999999	1.513587	1.5138389999999999	1.51509	1.5171539999999999	1.5198609999999999	1.523066	1.526581	1.530052	1.5329680000000001	1.534734	1.5349170000000001	1.5335650000000001	1.531282	1.5289410000000001	1.527185	1.5262629999999999	1.526035	1.526157	1.5262309999999999	1.525998	1.5254890000000001	1.5250809999999999	1.525307	1.526465	1.528421	1.5306690000000001	1.532621	1.533752	1.5337430000000001	1.5324990000000001	1.5301800000000001	1.5271870000000001	1.5240899999999999	1.5214920000000001	1.5197700000000001	1.518994	1.5190090000000001	1.5196320000000001	1.520777	1.5224489999999999	1.5246569999999999	1.5273209999999999	1.5302070000000001	1.5329790000000001	1.535201	1.5364720000000001	1.5365439999999999	1.5353939999999999	1.533266	1.530575	1.5278099999999999	1.5253159999999999	1.5232060000000001	1.521385	1.519682	1.5179959999999999	1.516383	1.515061	1.51434	1.5145059999999999	1.5156559999999999	1.5176449999999999	1.5201290000000001	1.5227250000000001	1.5251250000000001	1.527169	1.5288440000000001	1.5302340000000001	1.5314749999999999	1.532699	1.534009	1.5354429999999999	1.5369630000000001	1.5384549999999999	1.5397609999999999	1.5407219999999999	1.54122	1.5412129999999999	1.5407299999999999	1.539855	1.5386789999999999	1.537277	1.5357050000000001	1.534003	1.532227	1.5304690000000001	1.528864	1.5275810000000001	1.526813	1.526742	1.5275369999999999	1.5293110000000001	1.5320769999999999	1.535682	1.5397730000000001	1.5438620000000001	1.5473330000000001	1.549596	1.5502260000000001	1.5490219999999999	1.5461419999999999	1.5420990000000001	1.537733	1.5339259999999999	1.5313209999999999	1.5301830000000001	1.53037	1.5315129999999999	1.5331589999999999	1.5349299999999999	1.536551	1.5378480000000001	1.538756	1.5392859999999999	1.5395099999999999	1.5395319999999999	1.539477	1.5394559999999999	1.539531	1.539714	1.539957	1.540192	1.5403519999999999	1.5403960000000001	1.540305	1.5400609999999999	1.539625	1.5389429999999999	1.5379670000000001	1.536708	1.5352680000000001	1.533868	1.5327770000000001	1.5322439999999999	1.532416	1.533272	1.534618	1.5361290000000001	1.5374810000000001	1.5384549999999999	1.539053	1.5394699999999999	1.539976	1.5407420000000001	1.54175	1.5428120000000001	1.543668	1.5441400000000001	1.544205	1.544038	1.543938	1.544203	1.5449520000000001	1.546055	1.547172	1.5479309999999999	1.548103	1.5476890000000001	1.546888	1.545981	1.545174	1.544497	1.543803	1.5428580000000001	1.541485	1.5396719999999999	1.5376270000000001	1.5356879999999999	1.5342389999999999	1.533544	1.5336590000000001	1.5344359999999999	1.5355970000000001	1.5368569999999999	1.537995	1.5389189999999999	1.5396399999999999	1.5402309999999999	1.5407599999999999	1.5412680000000001	1.541771	1.542276	1.5428029999999999	1.5433760000000001	1.5440039999999999	1.5446500000000001	1.545228	1.5456319999999999	1.5457730000000001	1.545628	1.545261	1.5448109999999999	1.54443	1.5441990000000001	1.5440799999999999	1.5438909999999999	1.543366	1.5422210000000001	1.5402819999999999	1.5375700000000001	1.5343370000000001	1.53102	1.5281450000000001	1.52624	1.5256719999999999	1.526586	1.5288569999999999	1.532138	1.53593	1.5397050000000001	1.543061	1.5457719999999999	1.5478050000000001	1.549255	1.55026	1.5509090000000001	1.55121	1.551112	1.5505660000000001	1.549601	1.548362	1.5470930000000001	1.5460579999999999	1.5454889999999999	1.545496	1.5460640000000001	1.5470660000000001	1.548327	1.549661	1.5508850000000001	1.551847	1.552414	1.5524899999999999	1.552052	1.5511969999999999	1.5501659999999999	1.5492919999999999	1.5489329999999999	1.5493410000000001	1.550543	1.552305	1.55419	1.5557399999999999	1.556608	1.5567230000000001	1.5562879999999999	1.555706	1.5553840000000001	1.5555570000000001	1.5562020000000001	1.5570409999999999	1.5576730000000001	1.5577019999999999	1.5569109999999999	1.5552999999999999	1.5530550000000001	1.5504439999999999	1.5477369999999999	1.545166	1.5429010000000001	EGB3	399.67469999999997	400.15690000000001	400.63900000000001	401.12110000000001	401.60320000000002	402.08530000000002	402.56740000000002	403.0496	403.5317	404.0138	404.49590000000001	404.97800000000001	405.46010000000001	405.94229999999999	406.42439999999999	406.90649999999999	407.3886	407.8707	408.3528	408.83499999999998	409.31709999999998	409.79919999999998	410.28129999999999	410.76339999999999	411.24549999999999	411.72770000000003	412.20979999999997	412.69189999999998	413.17399999999998	413.65609999999998	414.13819999999998	414.62040000000002	415.10250000000002	415.58460000000002	416.06670000000003	416.54880000000003	417.03089999999997	417.51310000000001	417.99520000000001	418.47730000000001	418.95940000000002	419.44150000000002	419.92360000000002	420.4058	420.8879	421.37	421.85210000000001	422.33420000000001	422.81630000000001	423.29849999999999	423.78059999999999	424.2627	424.7448	425.2269	425.709	426.19119999999998	426.67329999999998	427.15539999999999	427.63749999999999	428.11959999999999	428.60169999999999	429.08390000000003	429.56599999999997	430.04809999999998	430.53019999999998	431.01229999999998	431.49439999999998	431.97660000000002	432.45870000000002	432.94080000000002	433.42290000000003	433.90499999999997	434.38709999999998	434.86930000000001	435.35140000000001	435.83350000000002	436.31560000000002	436.79770000000002	437.27980000000002	437.762	438.2441	438.72620000000001	439.20830000000001	439.69040000000001	440.17250000000001	440.65469999999999	441.13679999999999	441.6189	442.101	442.5831	443.0652	443.54739999999998	444.02949999999998	444.51159999999999	444.99369999999999	445.47579999999999	445.9579	446.44009999999997	446.92219999999998	447.40429999999998	447.88639999999998	448.36849999999998	448.85059999999999	449.33280000000002	449.81490000000002	450.29700000000003	450.77910000000003	451.26119999999997	451.74329999999998	452.22550000000001	452.70760000000001	453.18970000000002	453.67180000000002	454.15390000000002	454.63600000000002	455.1182	455.6003	456.08240000000001	456.56450000000001	457.04660000000001	457.52870000000001	458.01089999999999	458.49299999999999	458.9751	459.4572	459.9393	460.42140000000001	460.90359999999998	461.38569999999999	461.86779999999999	462.34989999999999	462.83199999999999	463.3141	463.79629999999997	464.27839999999998	464.76049999999998	465.24259999999998	465.72469999999998	466.20679999999999	466.68900000000002	467.17110000000002	467.65320000000003	468.13529999999997	468.61739999999998	469.09949999999998	469.58170000000001	470.06380000000001	470.54590000000002	471.02800000000002	471.51010000000002	471.99220000000003	472.4744	472.95650000000001	473.43860000000001	473.92070000000001	474.40280000000001	474.88490000000002	475.36709999999999	475.8492	476.3313	476.8134	477.2955	477.77760000000001	478.25979999999998	478.74189999999999	479.22399999999999	479.70609999999999	480.18819999999999	480.6703	481.15249999999997	481.63459999999998	482.11669999999998	482.59879999999998	483.08089999999999	483.56299999999999	484.04520000000002	484.52730000000003	485.00940000000003	485.49149999999997	485.97359999999998	486.45569999999998	486.93790000000001	487.42	487.90210000000002	488.38420000000002	488.86630000000002	489.34840000000003	489.8306	490.31270000000001	490.79480000000001	491.27690000000001	491.75900000000001	492.24110000000002	492.72329999999999	493.2054	493.6875	494.1696	494.65170000000001	495.13389999999998	495.61599999999999	496.09809999999999	496.58019999999999	497.06229999999999	497.5444	498.02659999999997	498.50869999999998	498.99079999999998	499.47289999999998	499.95499999999998	500.43709999999999	500.91930000000002	501.40140000000002	501.88350000000003	502.36559999999997	502.84769999999997	503.32979999999998	503.81200000000001	504.29410000000001	504.77620000000002	505.25830000000002	505.74040000000002	506.22250000000003	506.7047	507.18680000000001	507.66890000000001	508.15100000000001	508.63310000000001	509.11520000000002	509.59739999999999	510.0795	510.5616	511.0437	511.5258	512.00789999999995	512.49009999999998	512.97220000000004	513.45429999999999	513.93640000000005	514.41849999999999	514.90060000000005	515.38279999999997	515.86490000000003	516.34699999999998	516.82910000000004	517.31119999999999	517.79330000000004	518.27549999999997	518.75760000000002	519.23969999999997	519.72180000000003	520.20389999999998	520.68600000000004	521.16819999999996	521.65030000000002	522.13239999999996	522.61450000000002	523.09659999999997	523.57870000000003	524.06089999999995	524.54300000000001	525.02509999999995	525.50720000000001	525.98929999999996	526.47140000000002	526.95360000000005	527.4357	527.91780000000006	528.3999	528.88199999999995	529.36410000000001	529.84630000000004	530.32839999999999	530.81050000000005	531.29259999999999	531.77470000000005	532.2568	532.73900000000003	533.22109999999998	533.70320000000004	534.18529999999998	534.66740000000004	535.14949999999999	535.63170000000002	536.11379999999997	536.59590000000003	537.07799999999997	537.56010000000003	538.04219999999998	538.52440000000001	539.00649999999996	539.48860000000002	539.97069999999997	540.45280000000002	540.93489999999997	541.4171	541.89919999999995	542.38130000000001	542.86339999999996	543.34550000000002	543.82759999999996	544.3098	544.79190000000006	545.274	545.75609999999995	546.23820000000001	546.72029999999995	547.20249999999999	547.68460000000005	548.16669999999999	548.64880000000005	549.1309	549.61300000000006	550.09519999999998	550.57730000000004	551.05939999999998	551.54150000000004	552.02359999999999	552.50570000000005	552.98789999999997	553.47	553.95209999999997	554.43420000000003	554.91629999999998	555.39840000000004	555.88059999999996	556.36270000000002	556.84479999999996	557.32690000000002	557.80899999999997	558.29110000000003	558.77329999999995	559.25540000000001	559.73749999999995	560.21960000000001	560.70169999999996	561.18380000000002	561.66600000000005	562.1481	562.63019999999995	563.1123	563.59439999999995	564.07650000000001	564.55870000000004	565.04079999999999	565.52290000000005	566.005	566.48710000000005	566.9692	567.45140000000004	567.93349999999998	568.41560000000004	568.89769999999999	569.37980000000005	569.86189999999999	570.34410000000003	570.82619999999997	571.30830000000003	571.79039999999998	572.27250000000004	572.75459999999998	573.23680000000002	573.71889999999996	574.20100000000002	574.68309999999997	575.16520000000003	575.64729999999997	576.12950000000001	576.61159999999995	577.09370000000001	577.57579999999996	578.05790000000002	578.54	579.0222	579.50429999999994	579.9864	580.46849999999995	580.95060000000001	581.43269999999995	581.91489999999999	582.39700000000005	582.87909999999999	583.36120000000005	583.8433	584.32539999999995	584.80759999999998	585.28970000000004	585.77179999999998	586.25390000000004	586.73599999999999	587.21810000000005	587.70029999999997	588.18240000000003	588.66449999999998	589.14660000000003	589.62869999999998	590.11080000000004	590.59299999999996	591.07510000000002	591.55719999999997	592.03930000000003	592.52139999999997	593.00350000000003	593.48569999999995	593.96780000000001	594.44989999999996	594.93200000000002	595.41409999999996	595.89620000000002	596.37840000000006	596.8605	597.34259999999995	597.82470000000001	598.30679999999995	598.78890000000001	599.27110000000005	599.75319999999999	600.23530000000005	600.7174	601.19949999999994	601.6816	602.16380000000004	602.64589999999998	603.12800000000004	603.61009999999999	604.09220000000005	604.57429999999999	605.05650000000003	605.53859999999997	606.02070000000003	606.50279999999998	606.98490000000004	607.46699999999998	607.94920000000002	608.43129999999996	608.91340000000002	609.39549999999997	609.87760000000003	610.35969999999998	610.84190000000001	611.32399999999996	611.80610000000001	612.28819999999996	612.77030000000002	613.25239999999997	613.7346	614.21669999999995	614.69880000000001	615.18089999999995	615.66300000000001	616.14509999999996	616.62729999999999	617.10940000000005	617.5915	618.07360000000006	618.5557	619.03779999999995	619.52	620.00210000000004	620.48419999999999	620.96630000000005	621.44839999999999	621.93050000000005	622.41269999999997	622.89480000000003	623.37689999999998	623.85900000000004	624.34109999999998	624.82320000000004	625.30539999999996	625.78750000000002	626.26959999999997	626.75170000000003	627.23379999999997	627.71590000000003	628.19809999999995	628.68020000000001	629.16229999999996	629.64440000000002	630.12649999999996	630.60860000000002	631.09079999999994	631.5729	632.05499999999995	632.53710000000001	633.01919999999996	633.50130000000001	633.98350000000005	634.46559999999999	634.94770000000005	635.4298	635.91189999999995	636.39400000000001	636.87620000000004	637.35829999999999	637.84040000000005	638.32249999999999	638.80460000000005	639.2867	639.76890000000003	640.25099999999998	640.73310000000004	641.21519999999998	641.69730000000004	642.17939999999999	642.66160000000002	643.14369999999997	643.62580000000003	644.10789999999997	644.59	645.07209999999998	645.55430000000001	646.03639999999996	646.51850000000002	647.00059999999996	647.48270000000002	647.96479999999997	648.447	648.92909999999995	649.41120000000001	649.89329999999995	650.37540000000001	650.85749999999996	651.33969999999999	651.82180000000005	652.3039	652.78599999999994	653.2681	653.75019999999995	654.23239999999998	654.71450000000004	655.19659999999999	655.67870000000005	656.16079999999999	656.64290000000005	657.12509999999997	657.60720000000003	658.08929999999998	658.57140000000004	659.05349999999999	659.53560000000004	660.01779999999997	660.49990000000003	660.98199999999997	661.46410000000003	661.94619999999998	662.42830000000004	662.91049999999996	663.39260000000002	663.87469999999996	664.35680000000002	664.83889999999997	665.32100000000003	665.80319999999995	666.28530000000001	666.76739999999995	667.24950000000001	667.73159999999996	668.21370000000002	668.69590000000005	669.178	669.66010000000006	670.1422	670.62429999999995	671.10640000000001	671.58860000000004	672.07069999999999	672.55280000000005	673.03489999999999	673.51700000000005	673.9991	674.48130000000003	674.96339999999998	675.44550000000004	675.92759999999998	676.40970000000004	676.89179999999999	677.37400000000002	677.85609999999997	678.33820000000003	678.82029999999997	679.30240000000003	679.78449999999998	680.26670000000001	680.74879999999996	681.23090000000002	681.71299999999997	682.19510000000002	682.67719999999997	683.15940000000001	683.64149999999995	684.12360000000001	684.60569999999996	685.08780000000002	685.56989999999996	686.0521	686.53420000000006	687.0163	687.49839999999995	687.98050000000001	688.46259999999995	688.94479999999999	689.42690000000005	689.90899999999999	690.39110000000005	690.8732	691.35530000000006	691.83749999999998	692.31960000000004	692.80169999999998	693.28380000000004	693.76589999999999	694.24800000000005	694.73019999999997	695.21230000000003	695.69439999999997	696.17650000000003	696.65859999999998	697.14070000000004	697.62289999999996	698.10500000000002	698.58709999999996	699.06920000000002	699.55129999999997	700.03340000000003	700.51559999999995	700.99770000000001	701.47979999999995	701.96190000000001	702.44399999999996	702.92610000000002	703.40830000000005	703.8904	704.37249999999995	704.8546	705.33669999999995	705.81880000000001	706.30100000000004	706.78309999999999	707.26520000000005	707.7473	708.22940000000006	708.7115	709.19370000000004	709.67579999999998	710.15790000000004	710.64	711.12210000000005	711.60419999999999	712.08640000000003	712.56849999999997	713.05060000000003	713.53269999999998	714.01480000000004	714.49689999999998	714.97910000000002	715.46119999999996	715.94330000000002	716.42539999999997	716.90750000000003	717.38959999999997	717.87180000000001	718.35389999999995	718.83600000000001	719.31809999999996	719.80020000000002	720.28229999999996	720.7645	721.24659999999994	721.7287	722.21079999999995	722.69290000000001	723.17499999999995	723.65719999999999	724.13930000000005	724.62139999999999	725.10350000000005	725.5856	726.06769999999995	726.54989999999998	727.03200000000004	727.51409999999998	727.99620000000004	728.47829999999999	728.96040000000005	729.44259999999997	729.92470000000003	730.40679999999998	730.88890000000004	731.37099999999998	731.85310000000004	732.33529999999996	732.81740000000002	733.29949999999997	733.78160000000003	734.26369999999997	734.74580000000003	735.22799999999995	735.71010000000001	736.19219999999996	736.67430000000002	737.15639999999996	737.63850000000002	738.12070000000006	738.6028	739.08489999999995	739.56700000000001	740.04909999999995	740.53129999999999	741.01340000000005	741.49549999999999	741.97760000000005	742.4597	742.94179999999994	743.42399999999998	743.90610000000004	744.38819999999998	744.87030000000004	745.35239999999999	745.83450000000005	746.31669999999997	746.79880000000003	747.28089999999997	747.76300000000003	748.24509999999998	748.72720000000004	749.20939999999996	749.69150000000002	750.17359999999996	750.65570000000002	751.13779999999997	751.61990000000003	752.10209999999995	752.58420000000001	753.06629999999996	753.54840000000002	754.03049999999996	754.51260000000002	754.99480000000005	755.4769	755.95899999999995	756.44110000000001	756.92319999999995	757.40530000000001	757.88750000000005	758.36959999999999	758.85170000000005	759.3338	759.81590000000006	760.298	760.78020000000004	761.26229999999998	761.74440000000004	762.22649999999999	762.70860000000005	763.19069999999999	763.67290000000003	764.15499999999997	764.63710000000003	765.11919999999998	765.60130000000004	766.08339999999998	766.56560000000002	767.04769999999996	767.52980000000002	768.01189999999997	768.49400000000003	768.97609999999997	769.45830000000001	769.94039999999995	770.42250000000001	770.90459999999996	771.38670000000002	771.86879999999996	772.351	772.83309999999994	773.3152	773.79729999999995	774.27940000000001	774.76149999999996	775.24369999999999	775.72580000000005	776.2079	776.69	777.1721	777.65419999999995	778.13639999999998	778.61850000000004	779.10059999999999	779.58270000000005	780.06479999999999	780.54690000000005	781.02909999999997	781.51120000000003	781.99329999999998	782.47540000000004	782.95749999999998	783.43960000000004	783.92179999999996	784.40390000000002	784.88599999999997	785.36810000000003	785.85019999999997	786.33230000000003	786.81449999999995	787.29660000000001	787.77869999999996	788.26080000000002	788.74289999999996	789.22500000000002	789.70719999999994	790.1893	790.67139999999995	791.15350000000001	791.63559999999995	792.11770000000001	792.59990000000005	793.08199999999999	793.56410000000005	794.0462	794.52829999999994	795.0104	795.49260000000004	795.97469999999998	796.45680000000004	796.93889999999999	797.42100000000005	797.90309999999999	798.38530000000003	798.86739999999998	799.34950000000003	799.83159999999998	800.31370000000004	800.79579999999999	801.27800000000002	801.76009999999997	802.24220000000003	802.72429999999997	803.20640000000003	803.68849999999998	804.17070000000001	804.65279999999996	805.13490000000002	805.61699999999996	806.09910000000002	806.58119999999997	807.0634	807.54549999999995	808.02760000000001	808.50969999999995	808.99180000000001	809.47389999999996	809.95609999999999	810.43820000000005	810.9203	811.40239999999994	811.8845	812.36659999999995	812.84879999999998	813.33090000000004	813.81299999999999	814.29510000000005	814.77719999999999	815.25930000000005	815.74149999999997	816.22360000000003	816.70569999999998	817.18780000000004	817.66989999999998	818.15200000000004	818.63419999999996	819.11630000000002	819.59839999999997	820.08050000000003	820.56259999999997	821.04470000000003	821.52689999999996	822.00900000000001	822.49109999999996	822.97320000000002	823.45529999999997	823.93740000000003	824.41959999999995	824.90170000000001	825.38379999999995	825.86590000000001	826.34799999999996	826.83010000000002	827.31230000000005	827.7944	828.27650000000006	828.7586	829.24069999999995	829.72280000000001	830.20500000000004	830.68709999999999	831.16920000000005	831.65129999999999	832.13340000000005	832.6155	833.09770000000003	833.57979999999998	834.06190000000004	834.54399999999998	835.02610000000004	835.50819999999999	835.99040000000002	836.47249999999997	836.95460000000003	837.43669999999997	837.91880000000003	838.40089999999998	838.88310000000001	839.36519999999996	839.84730000000002	840.32939999999996	840.81150000000002	841.29359999999997	841.7758	842.25789999999995	842.74	843.22209999999995	843.70420000000001	844.18629999999996	844.66849999999999	845.15060000000005	845.6327	846.11479999999995	846.59690000000001	847.07899999999995	847.56119999999999	848.04330000000004	848.52539999999999	849.00750000000005	849.4896	849.97170000000006	850.45389999999998	850.93600000000004	851.41809999999998	851.90020000000004	852.38229999999999	852.86440000000005	853.34659999999997	853.82870000000003	854.31079999999997	854.79290000000003	855.27499999999998	855.75710000000004	856.23929999999996	856.72140000000002	857.20349999999996	857.68560000000002	858.16769999999997	858.64980000000003	859.13199999999995	859.61410000000001	860.09619999999995	860.57830000000001	861.06039999999996	861.54250000000002	862.02470000000005	862.5068	862.98889999999994	863.471	863.95309999999995	864.43520000000001	864.91740000000004	865.39949999999999	865.88160000000005	866.36369999999999	866.84580000000005	867.3279	867.81010000000003	868.29219999999998	868.77430000000004	869.25639999999999	869.73850000000004	870.22059999999999	870.70280000000002	871.18489999999997	871.66700000000003	872.14909999999998	872.63120000000004	873.11329999999998	873.59550000000002	874.07759999999996	874.55970000000002	875.04179999999997	875.52390000000003	876.00599999999997	876.48820000000001	876.97029999999995	877.45240000000001	877.93449999999996	878.41660000000002	878.89869999999996	879.3809	879.86300000000006	880.3451	880.82719999999995	881.30930000000001	881.79139999999995	882.27359999999999	882.75570000000005	883.23779999999999	883.71990000000005	884.202	884.68409999999994	885.16629999999998	885.64840000000004	886.13049999999998	886.61260000000004	887.09469999999999	887.57680000000005	888.05899999999997	888.54110000000003	889.02319999999997	889.50530000000003	889.98739999999998	890.46950000000004	890.95169999999996	891.43380000000002	891.91589999999997	892.39800000000002	892.88009999999997	893.36220000000003	893.84429999999998	894.32640000000004	894.80849999999998	895.29060000000004	895.77279999999996	896.25490000000002	896.73699999999997	897.21910000000003	897.70119999999997	898.18330000000003	898.66549999999995	899.14760000000001	899.62969999999996	900.11180000000002	900.59389999999996	901.07600000000002	901.55820000000006	902.0403	902.52239999999995	903.00450000000001	903.48659999999995	903.96879999999999	904.45090000000005	904.93299999999999	905.41510000000005	905.8972	906.37929999999994	906.86149999999998	907.34360000000004	907.82569999999998	908.30780000000004	908.78989999999999	909.27200000000005	909.75419999999997	910.23630000000003	910.71839999999997	911.20050000000003	911.68259999999998	912.16470000000004	912.64689999999996	913.12900000000002	913.61109999999996	914.09320000000002	914.57529999999997	915.05740000000003	915.53959999999995	916.02170000000001	916.50379999999996	916.98590000000002	917.46799999999996	917.95010000000002	918.43230000000005	918.9144	919.39649999999995	919.87860000000001	920.36069999999995	920.84280000000001	921.32500000000005	921.80709999999999	922.28920000000005	922.7713	923.25340000000006	923.7355	924.21770000000004	924.69979999999998	925.18190000000004	925.66399999999999	926.14610000000005	926.62819999999999	927.11040000000003	927.59249999999997	928.07460000000003	928.55669999999998	929.03880000000004	929.52089999999998	930.00310000000002	930.48519999999996	930.96730000000002	931.44939999999997	931.93150000000003	932.41359999999997	932.89580000000001	933.37789999999995	933.86	934.34209999999996	934.82420000000002	935.30629999999996	935.7885	936.27059999999994	936.7527	937.23479999999995	937.71690000000001	938.19899999999996	938.68119999999999	939.16330000000005	939.6454	940.12750000000005	940.6096	941.09169999999995	941.57389999999998	942.05600000000004	942.53809999999999	943.02020000000005	943.50229999999999	943.98440000000005	944.46659999999997	944.94870000000003	945.43079999999998	945.91290000000004	946.39499999999998	946.87710000000004	947.35929999999996	947.84140000000002	948.32349999999997	948.80560000000003	949.28769999999997	949.76980000000003	950.25199999999995	950.73410000000001	951.21619999999996	951.69830000000002	952.18039999999996	952.66250000000002	953.14469999999994	953.6268	954.10889999999995	954.59100000000001	955.07309999999995	955.55520000000001	956.03740000000005	956.51949999999999	957.00160000000005	957.4837	957.96579999999994	958.4479	958.93010000000004	959.41219999999998	959.89430000000004	960.37639999999999	960.85850000000005	961.34059999999999	961.82280000000003	962.30489999999998	962.78700000000003	963.26909999999998	963.75120000000004	964.23329999999999	964.71550000000002	965.19759999999997	965.67970000000003	966.16179999999997	966.64390000000003	967.12599999999998	967.60820000000001	968.09029999999996	968.57240000000002	969.05449999999996	969.53660000000002	970.01869999999997	970.5009	970.98299999999995	971.46510000000001	971.94719999999995	972.42930000000001	972.91139999999996	973.39359999999999	973.87570000000005	974.3578	974.83989999999994	975.322	975.80409999999995	976.28629999999998	976.76840000000004	977.25049999999999	977.73260000000005	978.21469999999999	978.69680000000005	979.17899999999997	979.66110000000003	980.14319999999998	980.62530000000004	981.10739999999998	981.58950000000004	982.07169999999996	982.55380000000002	983.03589999999997	983.51800000000003	984.00009999999997	984.48220000000003	984.96439999999996	985.44650000000001	985.92859999999996	986.41070000000002	986.89279999999997	987.37490000000003	987.85709999999995	988.33920000000001	988.82129999999995	989.30340000000001	989.78549999999996	990.26760000000002	990.74980000000005	991.2319	991.71400000000006	992.1961	992.67819999999995	993.16030000000001	993.64250000000004	994.12459999999999	994.60670000000005	995.08879999999999	995.57090000000005	996.053	996.53520000000003	997.01729999999998	997.49940000000004	997.98149999999998	998.46360000000004	998.94569999999999	999.42790000000002	999.91	1000.3920000000001	1000.874	1001.356	1001.838	1002.321	1002.803	1003.285	1003.7670000000001	1004.249	1004.731	1005.213	1005.6950000000001	1006.177	1006.66	1007.1420000000001	1007.624	1008.106	1008.588	1009.07	1009.552	1010.034	1010.5170000000001	1010.999	1011.481	1011.963	1012.4450000000001	1012.927	1013.409	1013.891	1014.373	1014.856	1015.338	1015.82	1016.302	1016.784	1017.266	1017.748	1018.23	1018.713	1019.1950000000001	1019.677	1020.159	1020.641	1021.123	1021.605	1022.087	1022.569	1023.052	1023.534	1024.0160000000001	1024.498	1024.98	1025.462	1025.944	1026.4259999999999	1026.9090000000001	1027.3910000000001	1027.873	1028.355	1028.837	1029.319	1029.8009999999999	1030.2829999999999	1030.7660000000001	1031.248	1031.73	1032.212	1032.694	1033.1759999999999	1033.6579999999999	1034.1400000000001	1034.6220000000001	1035.104	1035.587	1036.069	1036.5509999999999	1037.0329999999999	1037.5150000000001	1037.9970000000001	1038.479	1038.961	1039.444	1039.9259999999999	1040.4079999999999	1040.8900000000001	1041.3720000000001	1041.854	1042.336	1042.818	1043.3009999999999	1043.7829999999999	1044.2650000000001	1044.7470000000001	1045.229	1045.711	1046.193	1046.675	1047.1569999999999	1047.6400000000001	1048.1220000000001	1048.604	1049.086	1049.568	1050.05	1050.5319999999999	1051.0139999999999	1051.4960000000001	1051.979	1052.461	1052.943	1053.425	1053.9069999999999	1054.3889999999999	1054.8710000000001	1055.3530000000001	1055.836	1056.318	1056.8	1057.2819999999999	1057.7639999999999	1058.2460000000001	1058.7280000000001	1059.21	1059.693	1060.175	1060.6569999999999	1061.1389999999999	1061.6210000000001	1062.1030000000001	1062.585	1063.067	1063.549	1064.0309999999999	1064.5139999999999	1064.9960000000001	1065.4780000000001	1065.96	1066.442	1066.924	1067.4059999999999	1067.8879999999999	1068.3710000000001	1068.8530000000001	1069.335	1069.817	1070.299	1070.7809999999999	1071.2629999999999	1071.7449999999999	1072.2280000000001	1072.71	1073.192	1073.674	1074.1559999999999	1074.6379999999999	1075.1199999999999	1075.6020000000001	1076.0840000000001	1076.567	1077.049	1077.5309999999999	1078.0129999999999	1078.4949999999999	1078.9770000000001	1079.4590000000001	1079.941	1080.423	1080.9059999999999	1081.3879999999999	1081.8699999999999	1082.3520000000001	1082.8340000000001	1083.316	1083.798	1084.28	1084.7629999999999	1085.2449999999999	1085.7270000000001	1086.2090000000001	1086.691	1087.173	1087.655	1088.1369999999999	1088.6199999999999	1089.1020000000001	1089.5840000000001	1090.066	1090.548	1091.03	1091.5119999999999	1091.9939999999999	1092.4760000000001	1092.9580000000001	1093.441	1093.923	1094.405	1094.8869999999999	1095.3689999999999	1095.8510000000001	1096.3330000000001	1096.8150000000001	1097.298	1097.78	1098.2619999999999	1098.7439999999999	1099.2260000000001	1099.7080000000001	1100.19	1100.672	1101.155	1101.6369999999999	1102.1189999999999	1102.6010000000001	1103.0830000000001	1103.5650000000001	1104.047	1104.529	1105.011	1105.4939999999999	1105.9760000000001	1106.4580000000001	1106.94	1107.422	1107.904	1108.386	1108.8679999999999	1109.3499999999999	1109.8330000000001	1110.3150000000001	1110.797	1111.279	1111.761	1112.2429999999999	1112.7249999999999	1113.2070000000001	1113.69	1114.172	1114.654	1115.136	1115.6179999999999	1116.0999999999999	1116.5820000000001	1117.0640000000001	1117.547	1118.029	1118.511	1118.9929999999999	1119.4749999999999	1119.9570000000001	1120.4390000000001	1120.921	1121.403	1121.885	1122.3679999999999	1122.8499999999999	1123.3320000000001	1123.8140000000001	1124.296	1124.778	1125.26	1125.742	1126.2249999999999	1126.7070000000001	1127.1890000000001	1127.671	1128.153	1128.635	1129.117	1129.5989999999999	1130.0820000000001	1130.5640000000001	1131.046	1131.528	1132.01	1132.492	1132.9739999999999	1133.4559999999999	1133.9380000000001	1134.421	1134.903	1135.385	1135.867	1136.3489999999999	1136.8309999999999	1137.3130000000001	1137.7950000000001	1138.277	1138.76	1139.242	1139.7239999999999	1140.2059999999999	1140.6880000000001	1141.17	1141.652	1142.134	1142.617	1143.0989999999999	1143.5809999999999	1144.0630000000001	1144.5450000000001	1145.027	1145.509	1145.991	1146.4739999999999	1146.9559999999999	1147.4380000000001	1147.92	1148.402	1148.884	1149.366	1149.848	1150.33	1150.8130000000001	1151.2950000000001	1151.777	1152.259	1152.741	1153.223	1153.7049999999999	1154.1869999999999	1154.6690000000001	1155.152	1155.634	1156.116	1156.598	1157.08	1157.5619999999999	1158.0440000000001	1158.5260000000001	1159.009	1159.491	1159.973	1160.4549999999999	1160.9369999999999	1161.4190000000001	1161.9010000000001	1162.383	1162.865	1163.348	1163.83	1164.3119999999999	1164.7940000000001	1165.2760000000001	1165.758	1166.24	1166.722	1167.204	1167.6869999999999	1168.1690000000001	1168.6510000000001	1169.133	1169.615	1170.097	1170.579	1171.0609999999999	1171.5440000000001	1172.0260000000001	1172.508	1172.99	1173.472	1173.954	1174.4359999999999	1174.9179999999999	1175.4010000000001	1175.883	1176.365	1176.847	1177.329	1177.8109999999999	1178.2929999999999	1178.7750000000001	1179.2570000000001	1179.74	1180.222	1180.704	1181.1859999999999	1181.6679999999999	1182.1500000000001	1182.6320000000001	1183.114	1183.596	1184.079	1184.5609999999999	1185.0429999999999	1185.5250000000001	1186.0070000000001	1186.489	1186.971	1187.453	1187.9359999999999	1188.4179999999999	1188.9000000000001	1189.3820000000001	1189.864	1190.346	1190.828	1191.31	1191.7919999999999	1192.2750000000001	1192.7570000000001	1193.239	1193.721	1194.203	1194.6849999999999	1195.1669999999999	1195.6489999999999	1196.1310000000001	1196.614	1197.096	1197.578	1198.06	1198.5419999999999	1199.0239999999999	1199.5060000000001	1199.9880000000001	1200.471	1200.953	1201.4349999999999	1201.9169999999999	1202.3989999999999	1202.8810000000001	1203.3630000000001	1203.845	1204.328	1204.81	1205.2919999999999	1205.7739999999999	1206.2560000000001	1206.7380000000001	1207.22	1207.702	1208.184	1208.6669999999999	1209.1489999999999	1209.6310000000001	1210.1130000000001	1210.595	1211.077	1211.559	1212.0409999999999	1212.5229999999999	1213.0060000000001	1213.4880000000001	1213.97	1214.452	1214.934	1215.4159999999999	1215.8979999999999	1216.3800000000001	1216.8630000000001	1217.345	1217.827	1218.309	1218.7909999999999	1219.2729999999999	1219.7550000000001	1220.2370000000001	1220.7190000000001	1221.202	1221.684	1222.1659999999999	1222.6479999999999	1223.1300000000001	1223.6120000000001	1224.0940000000001	1224.576	1225.058	1225.5409999999999	1226.0229999999999	1226.5050000000001	1226.9870000000001	1227.4690000000001	1227.951	1228.433	1228.915	1229.3979999999999	1229.8800000000001	1230.3620000000001	1230.8440000000001	1231.326	1231.808	1232.29	1232.7719999999999	1233.2550000000001	1233.7370000000001	1234.2190000000001	1234.701	1235.183	1235.665	1236.1469999999999	1236.6289999999999	1237.1110000000001	1237.5940000000001	1238.076	1238.558	1239.04	1239.5219999999999	1240.0039999999999	1240.4860000000001	1240.9680000000001	1241.45	1241.933	1242.415	1242.8969999999999	1243.3789999999999	1243.8610000000001	1244.3430000000001	1244.825	1245.307	1245.79	1246.2719999999999	1246.7539999999999	1247.2360000000001	1247.7180000000001	1248.2	1248.682	1249.164	1249.646	1250.1289999999999	1250.6110000000001	1251.0930000000001	1251.575	1252.057	1252.539	1253.021	1253.5029999999999	1253.9849999999999	1254.4680000000001	1254.95	1255.432	1255.914	1256.396	1256.8779999999999	1257.3599999999999	1257.8420000000001	1258.325	1258.807	1259.289	1259.771	1260.2529999999999	1260.7349999999999	1261.2170000000001	1261.6990000000001	1262.182	1262.664	1263.146	1263.6279999999999	1264.1099999999999	1264.5920000000001	1265.0740000000001	1265.556	1266.038	1266.521	1267.0029999999999	1267.4849999999999	1267.9670000000001	1268.4490000000001	1268.931	1269.413	1269.895	1270.377	1270.8599999999999	1271.3420000000001	1271.8240000000001	1272.306	1272.788	1273.27	1273.752	1274.2339999999999	1274.7170000000001	1275.1990000000001	1275.681	1276.163	1276.645	1277.127	1277.6089999999999	1278.0909999999999	1278.5730000000001	1279.056	1279.538	1280.02	1280.502	1280.9839999999999	1281.4659999999999	1281.9480000000001	1282.43	1282.912	1283.395	1283.877	1284.3589999999999	1284.8409999999999	1285.3230000000001	1285.8050000000001	1286.287	1286.769	1287.252	1287.7339999999999	1288.2159999999999	1288.6980000000001	1289.18	1289.662	1290.144	1290.626	1291.1089999999999	1291.5909999999999	1292.0730000000001	1292.5550000000001	1293.037	1293.519	1294.001	1294.4829999999999	1294.9649999999999	1295.4480000000001	1295.93	1296.412	1296.894	1297.376	1297.8579999999999	1298.3399999999999	1298.8219999999999	1299.3040000000001	1299.787	1300.269	1300.751	1301.2329999999999	1301.7149999999999	1302.1969999999999	1302.6790000000001	1303.1610000000001	1303.644	1304.126	1304.6079999999999	1305.0899999999999	1305.5719999999999	1306.0540000000001	1306.5360000000001	1307.018	1307.5	1307.9829999999999	1308.4649999999999	1308.9469999999999	1309.4290000000001	1309.9110000000001	1310.393	1310.875	1311.357	1311.8389999999999	1312.3219999999999	1312.8040000000001	1313.2860000000001	1313.768	1314.25	1314.732	1315.2139999999999	1315.6959999999999	1316.1790000000001	1316.6610000000001	1317.143	1317.625	1318.107	1318.5889999999999	1319.0709999999999	1319.5530000000001	1320.0360000000001	1320.518	1321	1321.482	1321.9639999999999	1322.4459999999999	1322.9280000000001	1323.41	1323.8920000000001	1324.375	1324.857	1325.3389999999999	1325.8209999999999	1326.3030000000001	1326.7850000000001	1327.2670000000001	1327.749	1328.231	1328.7139999999999	1329.1959999999999	1329.6780000000001	1330.16	1330.6420000000001	1331.124	1331.606	1332.088	1332.5709999999999	1333.0530000000001	1333.5350000000001	1334.0170000000001	1334.499	1334.981	1335.463	1335.9449999999999	1336.4269999999999	1336.91	1337.3920000000001	1337.874	1338.356	1338.838	1339.32	1339.8019999999999	1340.2840000000001	1340.7660000000001	1341.249	1341.731	1342.213	1342.6949999999999	1343.1769999999999	1343.6590000000001	1344.1410000000001	1344.623	1345.106	1345.588	1346.07	1346.5519999999999	1347.0340000000001	1347.5160000000001	1347.998	1348.48	1348.963	1349.4449999999999	1349.9269999999999	1350.4090000000001	1350.8910000000001	1351.373	1351.855	1352.337	1352.819	1353.3019999999999	1353.7840000000001	1354.2660000000001	1354.748	1355.23	1355.712	1356.194	1356.6759999999999	1357.1579999999999	1357.6410000000001	1358.123	1358.605	1359.087	1359.569	1360.0509999999999	1360.5329999999999	1361.0150000000001	1361.498	1361.98	1362.462	1362.944	1363.4259999999999	1363.9079999999999	1364.39	1364.8720000000001	1365.354	1365.837	1366.319	1366.8009999999999	1367.2829999999999	1367.7650000000001	1368.2470000000001	1368.729	1369.211	1369.693	1370.1759999999999	1370.6579999999999	1371.14	1371.6220000000001	1372.104	1372.586	1373.068	1373.55	1374.0329999999999	1374.5150000000001	1374.9970000000001	1375.479	1375.961	1376.443	1376.925	1377.4069999999999	1377.89	1378.3720000000001	1378.854	1379.336	1379.818	1380.3	1380.7819999999999	1381.2639999999999	1381.7460000000001	1382.229	1382.711	1383.193	1383.675	1384.1569999999999	1384.6389999999999	1385.1210000000001	1385.6030000000001	1386.085	1386.568	1387.05	1387.5319999999999	1388.0139999999999	1388.4960000000001	1388.9780000000001	1389.46	1389.942	1390.424	1390.9069999999999	1391.3889999999999	1391.8710000000001	1392.3530000000001	1392.835	1393.317	1393.799	1394.2809999999999	1394.7639999999999	1395.2460000000001	1395.7280000000001	1396.21	1396.692	1397.174	1397.6559999999999	1398.1379999999999	1398.62	1399.1030000000001	1399.585	1400.067	1400.549	1401.0309999999999	1401.5129999999999	1401.9949999999999	1402.4770000000001	1402.9590000000001	1403.442	1403.924	1404.4059999999999	1404.8879999999999	1405.37	1405.8520000000001	1406.3340000000001	1406.816	1407.299	1407.7809999999999	1408.2629999999999	1408.7449999999999	1409.2270000000001	1409.7090000000001	1410.191	1410.673	1411.1559999999999	1411.6379999999999	1412.12	1412.6020000000001	1413.0840000000001	1413.566	1414.048	1414.53	1415.0119999999999	1415.4949999999999	1415.9770000000001	1416.4590000000001	1416.941	1417.423	1417.905	1418.3869999999999	1418.8689999999999	1419.3510000000001	1419.8340000000001	1420.316	1420.798	1421.28	1421.7619999999999	1422.2439999999999	1422.7260000000001	1423.2080000000001	1423.691	1424.173	1424.655	1425.1369999999999	1425.6189999999999	1426.1010000000001	1426.5830000000001	1427.0650000000001	1427.547	1428.03	1428.5119999999999	1428.9939999999999	1429.4760000000001	1429.9580000000001	1430.44	1430.922	1431.404	1431.886	1432.3689999999999	1432.8510000000001	1433.3330000000001	1433.8150000000001	1434.297	1434.779	1435.261	1435.7429999999999	1436.2260000000001	1436.7080000000001	1437.19	1437.672	1438.154	1438.636	1439.1179999999999	1439.6	1440.0830000000001	1440.5650000000001	1441.047	1441.529	1442.011	1442.4929999999999	1442.9749999999999	1443.4570000000001	1443.9390000000001	1444.422	1444.904	1445.386	1445.8679999999999	1446.35	1446.8320000000001	1447.3140000000001	1447.796	1448.278	1448.761	1449.2429999999999	1449.7249999999999	1450.2070000000001	1450.6890000000001	1451.171	1451.653	1452.135	1452.6179999999999	1453.1	1453.5820000000001	1454.0640000000001	1454.546	1455.028	1455.51	1455.992	1456.4739999999999	1456.9570000000001	1457.4390000000001	1457.921	1458.403	1458.885	1459.367	1459.8489999999999	1460.3309999999999	1460.8130000000001	1461.296	1461.778	1462.26	1462.742	1463.2239999999999	1463.7059999999999	1464.1880000000001	1464.67	1465.153	1465.635	1466.117	1466.5989999999999	1467.0809999999999	1467.5630000000001	1468.0450000000001	1468.527	1469.01	1469.492	1469.9739999999999	1470.4559999999999	1470.9380000000001	1471.42	1471.902	1472.384	1472.866	1473.3489999999999	1473.8309999999999	1474.3130000000001	1474.7950000000001	1475.277	1475.759	1476.241	1476.723	1477.2049999999999	1477.6880000000001	1478.17	1478.652	1479.134	1479.616	1480.098	1480.58	1481.0619999999999	1481.5450000000001	1482.027	1482.509	1482.991	1483.473	1483.9549999999999	1484.4369999999999	1484.9190000000001	1485.4010000000001	1485.884	1486.366	1486.848	1487.33	1487.8119999999999	1488.2940000000001	1488.7760000000001	1489.258	1489.74	1490.223	1490.7049999999999	1491.1869999999999	1491.6690000000001	1492.1510000000001	1492.633	1493.115	1493.597	1494.08	1494.5619999999999	1495.0440000000001	1495.5260000000001	1496.008	1496.49	1496.972	1497.454	1497.9369999999999	1498.4190000000001	1498.9010000000001	1499.383	1499.865	1500.347	1500.829	1501.3109999999999	1501.7929999999999	1502.2760000000001	1502.758	1503.24	1503.722	1504.204	1504.6859999999999	1505.1679999999999	1505.65	1506.1320000000001	1506.615	1507.097	1507.579	1508.0609999999999	1508.5429999999999	1509.0250000000001	1509.5070000000001	1509.989	1510.472	1510.954	1511.4359999999999	1511.9179999999999	1512.4	1512.8820000000001	1513.364	1513.846	1514.328	1514.8109999999999	1515.2929999999999	1515.7750000000001	1516.2570000000001	1516.739	1517.221	1517.703	1518.1849999999999	1518.6669999999999	1519.15	1519.6320000000001	1520.114	1520.596	1521.078	1521.56	1522.0419999999999	1522.5239999999999	1523.0070000000001	1523.489	1523.971	1524.453	1524.9349999999999	1525.4169999999999	1525.8989999999999	1526.3810000000001	1526.864	1527.346	1527.828	1528.31	1528.7919999999999	1529.2739999999999	1529.7560000000001	1530.2380000000001	1530.72	1531.203	1531.6849999999999	1532.1669999999999	1532.6489999999999	1533.1310000000001	1533.6130000000001	1534.095	1534.577	1535.059	1535.5419999999999	1536.0239999999999	1536.5060000000001	1536.9880000000001	1537.47	1537.952	1538.434	1538.9159999999999	1539.3989999999999	1539.8810000000001	1540.3630000000001	1540.845	1541.327	1541.809	1542.2909999999999	1542.7729999999999	1543.2550000000001	1543.7380000000001	1544.22	1544.702	1545.184	1545.6659999999999	1546.1479999999999	1546.63	1547.1120000000001	1547.5940000000001	1548.077	1548.559	1549.0409999999999	1549.5229999999999	1550.0050000000001	1550.4870000000001	1550.9690000000001	1551.451	1551.934	1552.4159999999999	1552.8979999999999	1553.38	1553.8620000000001	1554.3440000000001	1554.826	1555.308	1555.7909999999999	1556.2729999999999	1556.7550000000001	1557.2370000000001	1557.7190000000001	1558.201	1558.683	1559.165	1559.6469999999999	1560.13	1560.6120000000001	1561.0940000000001	1561.576	1562.058	1562.54	1563.0219999999999	1563.5039999999999	1563.9860000000001	1564.4690000000001	1564.951	1565.433	1565.915	1566.3969999999999	1566.8789999999999	1567.3610000000001	1567.8430000000001	1568.326	1568.808	1569.29	1569.7719999999999	1570.2539999999999	1570.7360000000001	1571.2180000000001	1571.7	1572.182	1572.665	1573.1469999999999	1573.6289999999999	1574.1110000000001	1574.5930000000001	1575.075	1575.557	1576.039	1576.521	1577.0039999999999	1577.4860000000001	1577.9680000000001	1578.45	1578.932	1579.414	1579.896	1580.3779999999999	1580.8610000000001	1581.3430000000001	1581.825	1582.307	1582.789	1583.271	1583.7529999999999	1584.2349999999999	1584.7180000000001	1585.2	1585.682	1586.164	1586.646	1587.1279999999999	1587.61	1588.0920000000001	1588.5740000000001	1589.057	1589.539	1590.021	1590.5029999999999	1590.9849999999999	1591.4670000000001	1591.9490000000001	1592.431	1592.913	1593.396	1593.8779999999999	1594.36	1594.8420000000001	1595.3240000000001	1595.806	1596.288	1596.77	1597.2529999999999	1597.7349999999999	1598.2170000000001	1598.6990000000001	1599.181	1599.663	1600.145	1600.627	1601.1089999999999	1601.5920000000001	1602.0740000000001	1602.556	1603.038	1603.52	1604.002	1604.4839999999999	1604.9659999999999	1605.4480000000001	1605.931	1606.413	1606.895	1607.377	1607.8589999999999	1608.3409999999999	1608.8230000000001	1609.3050000000001	1609.788	1610.27	1610.752	1611.2339999999999	1611.7159999999999	1612.1980000000001	1612.68	1613.162	1613.645	1614.127	1614.6089999999999	1615.0909999999999	1615.5730000000001	1616.0550000000001	1616.537	1617.019	1617.501	1617.9839999999999	1618.4659999999999	1618.9480000000001	1619.43	1619.912	1620.394	1620.876	1621.3579999999999	1621.84	1622.3230000000001	1622.8050000000001	1623.287	1623.769	1624.251	1624.7329999999999	1625.2149999999999	1625.6969999999999	1626.18	1626.662	1627.144	1627.626	1628.1079999999999	1628.59	1629.0719999999999	1629.5540000000001	1630.0360000000001	1630.519	1631.001	1631.4829999999999	1631.9649999999999	1632.4469999999999	1632.9290000000001	1633.4110000000001	1633.893	1634.375	1634.8579999999999	1635.34	1635.8219999999999	1636.3040000000001	1636.7860000000001	1637.268	1637.75	1638.232	1638.7149999999999	1639.1969999999999	1639.6790000000001	1640.1610000000001	1640.643	1641.125	1641.607	1642.0889999999999	1642.5719999999999	1643.0540000000001	1643.5360000000001	1644.018	1644.5	1644.982	1645.4639999999999	1645.9459999999999	1646.4280000000001	1646.9110000000001	1647.393	1647.875	1648.357	1648.8389999999999	1649.3209999999999	1649.8030000000001	1650.2850000000001	1650.7670000000001	1651.25	1651.732	1652.2139999999999	1652.6959999999999	1653.1780000000001	1653.66	1654.1420000000001	1654.624	1655.107	1655.5889999999999	1656.0709999999999	1656.5530000000001	1657.0350000000001	1657.5170000000001	1657.999	1658.481	1658.9639999999999	1659.4459999999999	1659.9280000000001	1660.41	1660.8920000000001	1661.374	1661.856	1662.338	1662.82	1663.3019999999999	1663.7850000000001	1664.2670000000001	1664.749	1665.231	1665.713	1666.1949999999999	1666.6769999999999	1667.1590000000001	1667.6420000000001	1668.124	1668.606	1669.088	1669.57	1670.0519999999999	1670.5340000000001	1671.0160000000001	1671.499	1671.981	1672.463	1672.9449999999999	1673.4269999999999	1673.9090000000001	1674.3910000000001	1674.873	1675.355	1675.838	1676.32	1676.8019999999999	1677.2840000000001	1677.7660000000001	1678.248	1678.73	1679.212	1679.694	1680.1769999999999	1680.6590000000001	1681.1410000000001	1681.623	1682.105	1682.587	1683.069	1683.5509999999999	1684.0340000000001	1684.5160000000001	1684.998	1685.48	1685.962	1686.444	1686.9259999999999	1687.4079999999999	1687.8910000000001	1688.373	1688.855	1689.337	1689.819	1690.3009999999999	1690.7829999999999	1691.2650000000001	1691.7470000000001	1692.229	1692.712	1693.194	1693.6759999999999	1694.1579999999999	1694.64	1695.1220000000001	1695.604	1696.086	1696.569	1697.0509999999999	1697.5329999999999	1698.0150000000001	1698.4970000000001	1698.979	1699.461	1699.943	1700.4259999999999	1700.9079999999999	1701.39	1701.8720000000001	1702.354	1702.836	1703.318	1703.8	1704.2819999999999	1704.7650000000001	1705.2470000000001	1705.729	1706.211	1706.693	1707.175	1707.6569999999999	1708.1389999999999	1708.6210000000001	1709.104	1709.586	1710.068	1710.55	1711.0319999999999	1711.5139999999999	1711.9960000000001	1712.4780000000001	1712.961	1713.443	1713.925	1714.4069999999999	1714.8889999999999	1715.3710000000001	1715.8530000000001	1716.335	1716.818	1717.3	1717.7819999999999	1718.2639999999999	1718.7460000000001	1719.2280000000001	1719.71	1720.192	1720.674	1721.1559999999999	1721.6389999999999	1722.1210000000001	1722.6030000000001	1723.085	1723.567	1724.049	1724.5309999999999	1725.0129999999999	1725.4960000000001	1725.9780000000001	1726.46	1726.942	1727.424	1727.9059999999999	1728.3879999999999	1728.87	1729.3530000000001	1729.835	1730.317	1730.799	1731.2809999999999	1731.7629999999999	1732.2449999999999	1732.7270000000001	1733.2090000000001	1733.692	1734.174	1734.6559999999999	1735.1379999999999	1735.62	1736.1020000000001	1736.5840000000001	1737.066	1737.548	1738.0309999999999	1738.5129999999999	1738.9949999999999	1739.4770000000001	1739.9590000000001	1740.441	1740.923	1741.405	1741.8879999999999	1742.37	1742.8520000000001	1743.3340000000001	1743.816	1744.298	1744.78	1745.2619999999999	1745.7449999999999	1746.2270000000001	1746.7090000000001	1747.191	1747.673	1748.155	1748.6369999999999	1749.1189999999999	1749.6010000000001	1750.0830000000001	1750.566	1751.048	1751.53	1752.0119999999999	1752.4939999999999	1752.9760000000001	1753.4580000000001	1753.94	1754.423	1754.905	1755.3869999999999	1755.8689999999999	1756.3510000000001	1756.8330000000001	1757.3150000000001	1757.797	1758.28	1758.7619999999999	1759.2439999999999	1759.7260000000001	1760.2080000000001	1760.69	1761.172	1761.654	1762.136	1762.6189999999999	1763.1010000000001	1763.5830000000001	1764.0650000000001	1764.547	1765.029	1765.511	1765.9929999999999	1766.4749999999999	1766.9580000000001	1767.44	1767.922	1768.404	1768.886	1769.3679999999999	1769.85	1770.3320000000001	1770.8150000000001	1771.297	1771.779	1772.261	1772.7429999999999	1773.2249999999999	1773.7070000000001	1774.1890000000001	1774.672	1775.154	1775.636	1776.1179999999999	1776.6	1777.0820000000001	1777.5640000000001	1778.046	1778.528	1779.01	1779.4929999999999	1779.9749999999999	1780.4570000000001	1780.9390000000001	1781.421	1781.903	1782.385	1782.867	1783.35	1783.8320000000001	1784.3140000000001	1784.796	1785.278	1785.76	1786.242	1786.7239999999999	1787.2070000000001	1787.6890000000001	1788.171	1788.653	1789.135	1789.617	1790.0989999999999	1790.5809999999999	1791.0630000000001	1791.546	1792.028	1792.51	1792.992	1793.4739999999999	1793.9559999999999	1794.4380000000001	1794.92	1795.402	1795.885	1796.367	1796.8489999999999	1797.3309999999999	1797.8130000000001	1798.2950000000001	1798.777	1799.259	1799.742	1800.2239999999999	1800.7059999999999	1801.1880000000001	1801.67	1802.152	1802.634	1803.116	1803.5989999999999	1804.0809999999999	1804.5630000000001	1805.0450000000001	1805.527	1806.009	1806.491	1806.973	1807.4549999999999	1807.9380000000001	1808.42	1808.902	1809.384	1809.866	1810.348	1810.83	1811.3119999999999	1811.7940000000001	1812.277	1812.759	1813.241	1813.723	1814.2049999999999	1814.6869999999999	1815.1690000000001	1815.6510000000001	1816.134	1816.616	1817.098	1817.58	1818.0619999999999	1818.5440000000001	1819.0260000000001	1819.508	1819.99	1820.473	1820.9549999999999	1821.4369999999999	1821.9190000000001	1822.4010000000001	1822.883	1823.365	1823.847	1824.329	1824.8119999999999	1825.2940000000001	1825.7760000000001	1826.258	1826.74	1827.222	1827.704	1828.1859999999999	1828.6690000000001	1829.1510000000001	1829.633	1830.115	1830.597	1831.079	1831.5609999999999	1832.0429999999999	1832.5260000000001	1833.008	1833.49	1833.972	1834.454	1834.9359999999999	1835.4179999999999	1835.9	1836.3820000000001	1836.865	1837.347	1837.829	1838.3109999999999	1838.7929999999999	1839.2750000000001	1839.7570000000001	1840.239	1840.721	1841.204	1841.6859999999999	1842.1679999999999	1842.65	1843.1320000000001	1843.614	1844.096	1844.578	1845.0609999999999	1845.5429999999999	1846.0250000000001	1846.5070000000001	1846.989	1847.471	1847.953	1848.4349999999999	1848.9169999999999	1849.4	1849.8820000000001	1850.364	1850.846	1851.328	1851.81	1852.2919999999999	1852.7739999999999	1853.2560000000001	1853.739	1854.221	1854.703	1855.1849999999999	1855.6669999999999	1856.1489999999999	1856.6310000000001	1857.1130000000001	1857.596	1858.078	1858.56	1859.0419999999999	1859.5239999999999	1860.0060000000001	1860.4880000000001	1860.97	1861.453	1861.9349999999999	1862.4169999999999	1862.8989999999999	1863.3810000000001	1863.8630000000001	1864.345	1864.827	1865.309	1865.7919999999999	1866.2739999999999	1866.7560000000001	1867.2380000000001	1867.72	1868.202	1868.684	1869.1659999999999	1869.6479999999999	1870.1310000000001	1870.6130000000001	1871.095	1871.577	1872.059	1872.5409999999999	1873.0229999999999	1873.5050000000001	1873.9880000000001	1874.47	1874.952	1875.434	1875.9159999999999	1876.3979999999999	1876.88	1877.3620000000001	1877.8440000000001	1878.327	1878.809	1879.2909999999999	1879.7729999999999	1880.2550000000001	1880.7370000000001	1881.2190000000001	1881.701	1882.183	1882.6659999999999	1883.1479999999999	1883.63	1884.1120000000001	1884.5940000000001	1885.076	1885.558	1886.04	1886.5229999999999	1887.0050000000001	1887.4870000000001	1887.9690000000001	1888.451	1888.933	1889.415	1889.8969999999999	1890.38	1890.8620000000001	1891.3440000000001	1891.826	1892.308	1892.79	1893.2719999999999	1893.7539999999999	1894.2360000000001	1894.7190000000001	1895.201	1895.683	1896.165	1896.6469999999999	1897.1289999999999	1897.6110000000001	1898.0930000000001	1898.575	1899.058	1899.54	1900.0219999999999	1900.5039999999999	1900.9860000000001	1901.4680000000001	1901.95	1902.432	1902.915	1903.3969999999999	1903.8789999999999	1904.3610000000001	1904.8430000000001	1905.325	1905.807	1906.289	1906.771	1907.2539999999999	1907.7360000000001	1908.2180000000001	1908.7	1909.182	1909.664	1910.146	1910.6279999999999	1911.11	1911.5930000000001	1912.075	1912.557	1913.039	1913.521	1914.0029999999999	1914.4849999999999	1914.9670000000001	1915.45	1915.932	1916.414	1916.896	1917.3779999999999	1917.86	1918.3420000000001	1918.8240000000001	1919.307	1919.789	1920.271	1920.7529999999999	1921.2349999999999	1921.7170000000001	1922.1990000000001	1922.681	1923.163	1923.646	1924.1279999999999	1924.61	1925.0920000000001	1925.5740000000001	1926.056	1926.538	1927.02	1927.502	1927.9849999999999	1928.4670000000001	1928.9490000000001	1929.431	1929.913	1930.395	1930.877	1931.3589999999999	1931.8420000000001	1932.3240000000001	1932.806	1933.288	1933.77	1934.252	1934.7339999999999	1935.2159999999999	1935.6980000000001	1936.181	1936.663	1937.145	1937.627	1938.1089999999999	1938.5909999999999	1939.0730000000001	1939.5550000000001	1940.037	1940.52	1941.002	1941.4839999999999	1941.9659999999999	1942.4480000000001	1942.93	1943.412	1943.894	1944.377	1944.8589999999999	1945.3409999999999	1945.8230000000001	1946.3050000000001	1946.787	1947.269	1947.751	1948.2339999999999	1948.7159999999999	1949.1980000000001	1949.68	1950.162	1950.644	1951.126	1951.6079999999999	1952.09	1952.5730000000001	1953.0550000000001	1953.537	1954.019	1954.501	1954.9829999999999	1955.4649999999999	1955.9469999999999	1956.4290000000001	1956.912	1957.394	1957.876	1958.3579999999999	1958.84	1959.3219999999999	1959.8040000000001	1960.2860000000001	1960.769	1961.251	1961.7329999999999	1962.2149999999999	1962.6969999999999	1963.1790000000001	1963.6610000000001	1964.143	1964.625	1965.1079999999999	1965.59	1966.0719999999999	1966.5540000000001	1967.0360000000001	1967.518	1968	1968.482	1968.9639999999999	1969.4469999999999	1969.9290000000001	1970.4110000000001	1970.893	1971.375	1971.857	1972.3389999999999	1972.8209999999999	1973.3040000000001	1973.7860000000001	1974.268	1974.75	1975.232	1975.7139999999999	1976.1959999999999	1976.6780000000001	1977.1610000000001	1977.643	1978.125	1978.607	1979.0889999999999	1979.5709999999999	1980.0530000000001	1980.5350000000001	1981.0170000000001	1981.5	1981.982	1982.4639999999999	1982.9459999999999	1983.4280000000001	1983.91	1984.3920000000001	1984.874	1985.356	1985.8389999999999	1986.3209999999999	1986.8030000000001	1987.2850000000001	1987.7670000000001	1988.249	1988.731	1989.213	1989.6959999999999	1990.1780000000001	1990.66	1991.1420000000001	1991.624	1992.106	1992.588	1993.07	1993.5519999999999	1994.0350000000001	1994.5170000000001	1994.999	1995.481	1995.963	1996.4449999999999	1996.9269999999999	1997.4090000000001	1997.8910000000001	1998.374	1998.856	1999.338	1999.82	2000.3019999999999	2000.7840000000001	2001.2660000000001	2001.748	2002.231	2002.713	2003.1949999999999	2003.6769999999999	2004.1590000000001	2004.6410000000001	2005.123	2005.605	2006.088	2006.57	2007.0519999999999	2007.5340000000001	2008.0160000000001	2008.498	2008.98	2009.462	2009.944	2010.4269999999999	2010.9090000000001	2011.3910000000001	2011.873	2012.355	2012.837	2013.319	2013.8009999999999	2014.2829999999999	2014.7660000000001	2015.248	2015.73	2016.212	2016.694	2017.1759999999999	2017.6579999999999	2018.14	2018.623	2019.105	2019.587	2020.069	2020.5509999999999	2021.0329999999999	2021.5150000000001	2021.9970000000001	2022.479	2022.962	2023.444	2023.9259999999999	2024.4079999999999	2024.89	2025.3720000000001	2025.854	2026.336	2026.818	2027.3009999999999	2027.7829999999999	2028.2650000000001	2028.7470000000001	2029.229	2029.711	2030.193	2030.675	2031.1579999999999	2031.64	2032.1220000000001	2032.604	2033.086	2033.568	2034.05	2034.5319999999999	2035.0150000000001	2035.4970000000001	2035.979	2036.461	2036.943	2037.425	2037.9069999999999	2038.3889999999999	2038.8710000000001	2039.354	2039.836	2040.318	2040.8	2041.2819999999999	2041.7639999999999	2042.2460000000001	2042.7280000000001	2043.21	2043.693	2044.175	2044.6569999999999	2045.1389999999999	2045.6210000000001	2046.1030000000001	2046.585	2047.067	2047.55	2048.0320000000002	2048.5140000000001	2048.9960000000001	2049.4780000000001	2049.96	2050.442	2050.924	2051.4059999999999	2051.8890000000001	2052.3710000000001	2052.8530000000001	2053.335	2053.817	2054.299	2054.7809999999999	2055.2629999999999	2055.7460000000001	2056.2280000000001	2056.71	2057.192	2057.674	2058.1559999999999	2058.6379999999999	2059.12	2059.6030000000001	2060.0839999999998	2060.567	2061.049	2061.5309999999999	2062.0129999999999	2062.4949999999999	2062.9769999999999	2063.4589999999998	2063.9409999999998	2064.424	2064.9059999999999	2065.3879999999999	2065.87	2066.3519999999999	2066.8339999999998	2067.3159999999998	2067.7979999999998	2068.2809999999999	2068.7629999999999	2069.2449999999999	2069.7269999999999	2070.2089999999998	2070.6909999999998	2071.1729999999998	2071.6550000000002	2072.1370000000002	2072.62	2073.1019999999999	2073.5839999999998	2074.0659999999998	2074.5479999999998	2075.0300000000002	2075.5120000000002	2075.9940000000001	2076.4769999999999	2076.9589999999998	2077.4409999999998	2077.9229999999998	2078.4050000000002	2078.8870000000002	2079.3690000000001	2079.8510000000001	2080.3330000000001	2080.8159999999998	2081.2979999999998	2081.7800000000002	2082.2620000000002	2082.7440000000001	2083.2260000000001	2083.7080000000001	2084.19	2084.6729999999998	2085.1550000000002	2085.6370000000002	2086.1190000000001	2086.6010000000001	2087.0830000000001	2087.5650000000001	2088.047	2088.5300000000002	2089.011	2089.4940000000001	2089.9760000000001	2090.4580000000001	2090.94	2091.422	2091.904	2092.386	2092.8679999999999	2093.3510000000001	2093.8330000000001	2094.3150000000001	2094.797	2095.279	2095.761	2096.2429999999999	2096.7249999999999	2097.2080000000001	2097.69	2098.172	2098.654	2099.136	2099.6179999999999	2100.1	2100.5819999999999	2101.0639999999999	2101.547	2102.029	2102.511	2102.9929999999999	2103.4749999999999	2103.9569999999999	2104.4389999999999	2104.9209999999998	2105.404	2105.886	2106.3679999999999	2106.85	2107.3319999999999	2107.8139999999999	2108.2959999999998	2108.7779999999998	2109.2600000000002	2109.7429999999999	2110.2249999999999	2110.7069999999999	2111.1889999999999	2111.6709999999998	2112.1529999999998	2112.6350000000002	2113.1170000000002	2113.6	2114.0819999999999	2114.5639999999999	2115.0459999999998	2115.5279999999998	2116.0100000000002	2116.4920000000002	2116.9740000000002	2117.4569999999999	2117.9380000000001	2118.4209999999998	2118.9029999999998	2119.3850000000002	2119.8670000000002	2120.3490000000002	2120.8310000000001	2121.3130000000001	2121.7950000000001	2122.2779999999998	2122.7600000000002	2123.2420000000002	2123.7240000000002	2124.2060000000001	2124.6880000000001	2125.17	2125.652	2126.1350000000002	2126.6170000000002	2127.0990000000002	2127.5810000000001	2128.0630000000001	2128.5450000000001	2129.027	2129.509	2129.991	2130.4740000000002	2130.9560000000001	2131.4380000000001	2131.92	2132.402	2132.884	2133.366	2133.848	2134.3310000000001	2134.8130000000001	2135.2950000000001	2135.777	2136.259	2136.741	2137.223	2137.7049999999999	2138.1880000000001	2138.67	2139.152	2139.634	2140.116	2140.598	2141.08	2141.5619999999999	2142.0439999999999	2142.527	2143.009	2143.491	2143.973	2144.4549999999999	2144.9369999999999	2145.4189999999999	2145.9009999999998	2146.384	2146.8649999999998	2147.348	2147.83	2148.3119999999999	2148.7939999999999	2149.2759999999998	2149.7579999999998	2150.2399999999998	2150.7220000000002	2151.2049999999999	2151.6869999999999	2152.1689999999999	2152.6509999999998	2153.1329999999998	2153.6149999999998	2154.0970000000002	2154.5790000000002	2155.0619999999999	2155.5439999999999	2156.0259999999998	2156.5079999999998	2156.9899999999998	2157.4720000000002	2157.9540000000002	2158.4360000000001	2158.9180000000001	2159.4009999999998	2159.8829999999998	2160.3649999999998	2160.8470000000002	2161.3290000000002	2161.8110000000001	2162.2930000000001	2162.7750000000001	2163.2579999999998	2163.7399999999998	2164.2220000000002	2164.7040000000002	2165.1860000000001	2165.6680000000001	2166.15	2166.6320000000001	2167.1149999999998	2167.5970000000002	2168.0790000000002	2168.5610000000001	2169.0430000000001	2169.5250000000001	2170.0070000000001	2170.489	2170.971	2171.4540000000002	2171.9360000000001	2172.4180000000001	2172.9	2173.3820000000001	2173.864	2174.346	2174.828	2175.3110000000001	2175.7919999999999	2176.2750000000001	2176.7570000000001	2177.239	2177.721	2178.203	2178.6849999999999	2179.1669999999999	2179.6489999999999	2180.1320000000001	2180.614	2181.096	2181.578	2182.06	2182.5419999999999	2183.0239999999999	2183.5059999999999	2183.989	2184.471	2184.953	2185.4349999999999	2185.9169999999999	2186.3989999999999	2186.8809999999999	2187.3629999999998	2187.8449999999998	2188.328	2188.81	2189.2919999999999	2189.7739999999999	2190.2559999999999	2190.7379999999998	2191.2199999999998	2191.7020000000002	2192.1849999999999	2192.6669999999999	2193.1489999999999	2193.6309999999999	2194.1129999999998	2194.5949999999998	2195.0770000000002	2195.5590000000002	2196.0419999999999	2196.5239999999999	2197.0059999999999	2197.4879999999998	2197.9699999999998	2198.4520000000002	2198.9340000000002	2199.4160000000002	2199.8980000000001	2200.3809999999999	2200.8629999999998	2201.3449999999998	2201.8270000000002	2202.3090000000002	2202.7910000000002	2203.2730000000001	2203.7550000000001	2204.2379999999998	2204.7190000000001	2205.2020000000002	2205.6840000000002	2206.1660000000002	2206.6480000000001	2207.13	2207.6120000000001	2208.0940000000001	2208.576	2209.0590000000002	2209.5410000000002	2210.0230000000001	2210.5050000000001	2210.9870000000001	2211.4690000000001	2211.951	2212.433	2212.9160000000002	2213.3980000000001	2213.88	2214.3620000000001	2214.8440000000001	2215.326	2215.808	2216.29	2216.7719999999999	2217.2550000000001	2217.7370000000001	2218.2190000000001	2218.701	2219.183	2219.665	2220.1469999999999	2220.6289999999999	2221.1120000000001	2221.5940000000001	2222.076	2222.558	2223.04	2223.5219999999999	2224.0039999999999	2224.4859999999999	2224.9690000000001	2225.451	2225.933	2226.415	2226.8969999999999	2227.3789999999999	2227.8609999999999	2228.3429999999998	2228.8249999999998	2229.308	2229.79	2230.2719999999999	2230.7539999999999	2231.2359999999999	2231.7179999999998	2232.1999999999998	2232.6819999999998	2233.165	2233.6460000000002	2234.1289999999999	2234.6109999999999	2235.0929999999998	2235.5749999999998	2236.0569999999998	2236.5390000000002	2237.0210000000002	2237.5030000000002	2237.9859999999999	2238.4679999999998	2238.9499999999998	2239.4319999999998	2239.9140000000002	2240.3960000000002	2240.8780000000002	2241.36	2241.8429999999998	2242.3249999999998	2242.8069999999998	2243.2890000000002	2243.7710000000002	2244.2530000000002	2244.7350000000001	2245.2170000000001	2245.6990000000001	2246.1819999999998	2246.6640000000002	2247.1460000000002	2247.6280000000002	2248.11	2248.5920000000001	2249.0740000000001	2249.556	2250.0390000000002	2250.5210000000002	2251.0030000000002	2251.4850000000001	2251.9670000000001	2252.4490000000001	2252.931	2253.413	2253.8960000000002	2254.3780000000002	2254.86	2255.3420000000001	2255.8240000000001	2256.306	2256.788	2257.27	2257.752	2258.2350000000001	2258.7170000000001	2259.1990000000001	2259.681	2260.163	2260.645	2261.127	2261.6089999999999	2262.0920000000001	2262.5729999999999	2263.056	2263.538	2264.02	2264.502	2264.9839999999999	2265.4659999999999	2265.9479999999999	2266.4299999999998	2266.913	2267.395	2267.877	2268.3589999999999	2268.8409999999999	2269.3229999999999	2269.8049999999998	2270.2869999999998	2270.77	2271.252	2271.7339999999999	2272.2159999999999	2272.6979999999999	2273.1799999999998	2273.6619999999998	2274.1439999999998	2274.6260000000002	2275.1089999999999	2275.5909999999999	2276.0729999999999	2276.5549999999998	2277.0369999999998	2277.5189999999998	2278.0010000000002	2278.4830000000002	2278.9659999999999	2279.4479999999999	2279.9299999999998	2280.4119999999998	2280.8939999999998	2281.3760000000002	2281.8580000000002	2282.34	2282.8229999999999	2283.3049999999998	2283.7869999999998	2284.2689999999998	2284.7510000000002	2285.2330000000002	2285.7150000000001	2286.1970000000001	2286.6790000000001	2287.1619999999998	2287.6439999999998	2288.1260000000002	2288.6080000000002	2289.09	2289.5720000000001	2290.0540000000001	2290.5360000000001	2291.0189999999998	2291.5	2291.9830000000002	2292.4650000000001	2292.9470000000001	2293.4290000000001	2293.9110000000001	2294.393	2294.875	2295.357	2295.84	2296.3220000000001	2296.8040000000001	2297.2860000000001	2297.768	2298.25	2298.732	2299.2139999999999	2299.6970000000001	2300.1790000000001	2300.6610000000001	2301.143	2301.625	2302.107	2302.5889999999999	2303.0709999999999	2303.5529999999999	2304.0360000000001	2304.518	2305	2305.482	2305.9639999999999	2306.4459999999999	2306.9279999999999	2307.41	2307.893	2308.375	2308.857	2309.3389999999999	2309.8209999999999	2310.3029999999999	2310.7849999999999	2311.2669999999998	2311.75	2312.232	2312.7139999999999	2313.1959999999999	2313.6779999999999	2314.16	2314.6419999999998	2315.1239999999998	2315.6060000000002	2316.0889999999999	2316.5709999999999	2317.0529999999999	2317.5349999999999	2318.0169999999998	2318.4989999999998	2318.9810000000002	2319.4630000000002	2319.9459999999999	2320.4270000000001	2320.91	2321.3919999999998	2321.8739999999998	2322.3560000000002	2322.8380000000002	2323.3200000000002	2323.8020000000001	2324.2840000000001	2324.7669999999998	2325.2489999999998	2325.7310000000002	2326.2130000000002	2326.6950000000002	2327.1770000000001	2327.6590000000001	2328.1410000000001	2328.6239999999998	2329.1060000000002	2329.5880000000002	2330.0700000000002	2330.5520000000001	2331.0340000000001	2331.5160000000001	2331.998	2332.48	2332.9630000000002	2333.4450000000002	2333.9270000000001	2334.4090000000001	2334.8910000000001	2335.373	2335.855	2336.337	2336.8200000000002	2337.3020000000001	2337.7840000000001	2338.2660000000001	2338.748	2339.23	2339.712	2340.194	2340.6770000000001	2341.1590000000001	2341.6410000000001	2342.123	2342.605	2343.087	2343.569	2344.0509999999999	2344.5329999999999	2345.0160000000001	2345.498	2345.98	2346.462	2346.944	2347.4259999999999	2347.9079999999999	2348.39	2348.873	2349.3539999999998	2349.837	2350.319	2350.8009999999999	2351.2829999999999	2351.7649999999999	2352.2469999999998	2352.7289999999998	2353.2109999999998	2353.694	2354.1759999999999	2354.6579999999999	2355.14	2355.6219999999998	2356.1039999999998	2356.5859999999998	2357.0680000000002	2357.5509999999999	2358.0329999999999	2358.5149999999999	2358.9969999999998	2359.4789999999998	2359.9609999999998	2360.4430000000002	2360.9250000000002	2361.4070000000002	2361.89	2362.3719999999998	2362.8539999999998	2363.3359999999998	2363.8180000000002	2364.3000000000002	2364.7820000000002	2365.2640000000001	2365.7469999999998	2366.2289999999998	2366.7109999999998	2367.1930000000002	2367.6750000000002	2368.1570000000002	2368.6390000000001	2369.1210000000001	2369.6039999999998	2370.0859999999998	2370.5680000000002	2371.0500000000002	2371.5320000000002	2372.0140000000001	2372.4960000000001	2372.9780000000001	2373.46	2373.9430000000002	2374.4250000000002	2374.9070000000002	2375.3890000000001	2375.8710000000001	2376.3530000000001	2376.835	2377.317	2377.799	2378.2809999999999	2378.7640000000001	2379.2460000000001	2379.7280000000001	2380.21	2380.692	2381.174	2381.6559999999999	2382.1379999999999	2382.6210000000001	2383.1030000000001	2383.585	2384.067	2384.549	2385.0309999999999	2385.5129999999999	2385.9949999999999	2386.4780000000001	2386.96	2387.442	2387.924	2388.4059999999999	2388.8879999999999	2389.37	2389.8519999999999	2390.3339999999998	2390.817	2391.299	2391.7809999999999	2392.2629999999999	2392.7449999999999	2393.2269999999999	2393.7089999999998	2394.1909999999998	2394.674	2395.1559999999999	2395.6379999999999	2396.12	2396.6019999999999	2397.0839999999998	2397.5659999999998	2398.0479999999998	2398.5309999999999	2399.0120000000002	2399.4949999999999	2399.9769999999999	2400.4589999999998	2400.9409999999998	2401.4229999999998	2401.9050000000002	2402.3870000000002	2402.8690000000001	2403.3519999999999	2403.8339999999998	2404.3159999999998	2404.7979999999998	2405.2800000000002	2405.7620000000002	2406.2440000000001	2406.7260000000001	2407.2080000000001	2407.6909999999998	2408.1729999999998	2408.6550000000002	2409.1370000000002	2409.6190000000001	2410.1010000000001	2410.5830000000001	2411.0650000000001	2411.5479999999998	2412.0300000000002	2412.5120000000002	2412.9940000000001	2413.4760000000001	2413.9580000000001	2414.44	2414.922	2415.4050000000002	2415.8870000000002	2416.3690000000001	2416.8510000000001	2417.3330000000001	2417.8150000000001	2418.297	2418.779	2419.261	2419.7440000000001	2420.2260000000001	2420.7080000000001	2421.19	2421.672	2422.154	2422.636	2423.1179999999999	2423.6010000000001	2424.0830000000001	2424.5650000000001	2425.047	2425.529	2426.011	2426.4929999999999	2426.9749999999999	2427.4580000000001	2427.9389999999999	2428.422	2428.904	2429.386	2429.8679999999999	2430.35	2430.8319999999999	2431.3139999999999	2431.7959999999998	2432.279	2432.761	2433.2429999999999	2433.7249999999999	2434.2069999999999	2434.6889999999999	2435.1709999999998	2435.6529999999998	2436.1350000000002	2436.6179999999999	2437.1	2437.5819999999999	2438.0639999999999	2438.5459999999998	2439.0279999999998	2439.5100000000002	2439.9920000000002	2440.4749999999999	2440.9569999999999	2441.4389999999999	2441.9209999999998	2442.4029999999998	2442.8850000000002	2443.3670000000002	2443.8490000000002	2444.3319999999999	2444.8139999999999	2445.2959999999998	2445.7779999999998	2446.2600000000002	2446.7420000000002	2447.2240000000002	2447.7060000000001	2448.1880000000001	2448.6709999999998	2449.1529999999998	2449.6350000000002	2450.1170000000002	2450.5990000000002	2451.0810000000001	2451.5630000000001	2452.0450000000001	2452.5279999999998	2453.0100000000002	2453.4920000000002	2453.9740000000002	2454.4560000000001	2454.9380000000001	2455.42	2455.902	2456.3850000000002	2456.866	2457.3490000000002	2457.8310000000001	2458.3130000000001	2458.7950000000001	2459.277	2459.759	2460.241	2460.723	2461.2060000000001	2461.6880000000001	2462.17	2462.652	2463.134	2463.616	2464.098	2464.58	2465.0630000000001	2465.5450000000001	2466.027	2466.509	2466.991	2467.473	2467.9549999999999	2468.4369999999999	2468.9189999999999	2469.402	2469.884	2470.366	2470.848	2471.33	2471.8119999999999	2472.2939999999999	2472.7759999999998	2473.259	2473.741	2474.223	2474.7049999999999	2475.1869999999999	2475.6689999999999	2476.1509999999998	2476.6329999999998	2477.1149999999998	2477.598	2478.08	2478.5619999999999	2479.0439999999999	2479.5259999999998	2480.0079999999998	2480.4899999999998	2480.9720000000002	2481.4549999999999	2481.9369999999999	2482.4189999999999	2482.9009999999998	2483.3829999999998	2483.8649999999998	2484.3470000000002	2484.8290000000002	2485.3119999999999	2485.7930000000001	2486.2759999999998	2486.7579999999998	2487.2399999999998	2487.7220000000002	2488.2040000000002	2488.6860000000001	2489.1680000000001	2489.65	2490.1329999999998	2490.6149999999998	2491.0970000000002	2491.5790000000002	2492.0610000000001	2492.5430000000001	2493.0250000000001	2493.5070000000001	2493.9899999999998	2494.4720000000002	2494.9540000000002	2495.4360000000001	2495.9180000000001	2496.4	2496.8820000000001	2497.364	2497.846	2498.3290000000002	2498.8110000000001	2499.2930000000001	2499.7750000000001	2500.2570000000001	2500.739	2501.221	2501.703	2502.1860000000001	2502.6680000000001	2503.15	2503.6320000000001	2504.114	2504.596	2505.078	2505.56	2506.0419999999999	2506.5250000000001	2507.0070000000001	2507.489	2507.971	2508.453	2508.9349999999999	2509.4169999999999	2509.8989999999999	2510.3820000000001	2510.864	2511.346	2511.828	2512.31	2512.7919999999999	2513.2739999999999	2513.7559999999999	2514.239	2514.7199999999998	2515.203	2515.6849999999999	2516.1669999999999	2516.6489999999999	2517.1309999999999	2517.6129999999998	2518.0949999999998	2518.5770000000002	2519.06	2519.5419999999999	2520.0239999999999	2520.5059999999999	2520.9879999999998	2521.4699999999998	2521.9520000000002	2522.4340000000002	2522.9169999999999	2523.3989999999999	2523.8809999999999	2524.3629999999998	2524.8449999999998	2525.3270000000002	2525.8090000000002	2526.2910000000002	2526.7730000000001	2527.2559999999999	2527.7379999999998	2528.2199999999998	2528.7020000000002	2529.1840000000002	2529.6660000000002	2530.1480000000001	2530.63	2531.1129999999998	2531.5949999999998	2532.0770000000002	2532.5590000000002	2533.0410000000002	2533.5230000000001	2534.0050000000001	2534.4870000000001	2534.9690000000001	2535.4520000000002	2535.9340000000002	2536.4160000000002	2536.8980000000001	2537.38	2537.8620000000001	2538.3440000000001	2538.826	2539.3090000000002	2539.7910000000002	2540.2730000000001	2540.7550000000001	2541.2370000000001	2541.7190000000001	2542.201	2542.683	2543.1660000000002	2543.6469999999999	2544.13	2544.6120000000001	2545.0940000000001	2545.576	2546.058	2546.54	2547.0219999999999	2547.5039999999999	2547.9870000000001	2548.4690000000001	2548.951	2549.433	2549.915	2550.3969999999999	2550.8789999999999	2551.3609999999999	2551.8440000000001	2552.326	2552.808	2553.29	2553.7719999999999	2554.2539999999999	2554.7359999999999	2555.2179999999998	2555.6999999999998	2556.183	2556.665	2557.1469999999999	2557.6289999999999	2558.1109999999999	2558.5929999999998	2559.0749999999998	2559.5569999999998	2560.04	2560.5219999999999	2561.0039999999999	2561.4859999999999	2561.9679999999998	2562.4499999999998	2562.9319999999998	2563.4140000000002	2563.8960000000002	2564.3789999999999	2564.8609999999999	2565.3429999999998	2565.8249999999998	2566.3069999999998	2566.7890000000002	2567.2710000000002	2567.7530000000002	2568.2359999999999	2568.7179999999998	2569.1999999999998	2569.6819999999998	2570.1640000000002	2570.6460000000002	2571.1280000000002	2571.61	2572.0929999999998	2572.5740000000001	2573.0569999999998	2573.5390000000002	2574.0210000000002	2574.5030000000002	2574.9850000000001	2575.4670000000001	2575.9490000000001	2576.431	2576.9140000000002	2577.3960000000002	2577.8780000000002	2578.36	2578.8420000000001	2579.3240000000001	2579.806	2580.288	2580.7710000000002	2581.2530000000002	2581.7350000000001	2582.2170000000001	2582.6990000000001	2583.181	2583.663	2584.145	2584.627	2585.11	2585.5920000000001	2586.0740000000001	2586.556	2587.038	2587.52	2588.002	2588.4839999999999	2588.9670000000001	2589.4490000000001	2589.931	2590.413	2590.895	2591.377	2591.8589999999999	2592.3409999999999	2592.8229999999999	2593.306	2593.788	2594.27	2594.752	2595.2339999999999	2595.7159999999999	2596.1979999999999	2596.6799999999998	2597.163	2597.645	2598.127	2598.6089999999999	2599.0909999999999	2599.5729999999999	2600.0549999999998	2600.5369999999998	2601.02	2601.5010000000002	2601.9839999999999	2602.4659999999999	2602.9479999999999	2603.4299999999998	2603.9119999999998	2604.3939999999998	2604.8760000000002	2605.3580000000002	2605.8409999999999	2606.3229999999999	2606.8049999999998	2607.2869999999998	2607.7689999999998	2608.2510000000002	2608.7330000000002	2609.2150000000001	2609.6979999999999	2610.1799999999998	2610.6619999999998	2611.1439999999998	2611.6260000000002	2612.1080000000002	2612.59	2613.0720000000001	2613.5540000000001	2614.0369999999998	2614.5189999999998	2615.0010000000002	2615.4830000000002	2615.9650000000001	2616.4470000000001	2616.9290000000001	2617.4110000000001	2617.8939999999998	2618.3760000000002	2618.8580000000002	2619.34	2619.8220000000001	2620.3040000000001	2620.7860000000001	2621.268	2621.75	2622.2330000000002	2622.7150000000001	2623.1970000000001	2623.6790000000001	2624.1610000000001	2624.643	2625.125	2625.607	2626.09	2626.5720000000001	2627.0540000000001	2627.5360000000001	2628.018	2628.5	2628.982	2629.4639999999999	2629.9470000000001	2630.4279999999999	2630.9110000000001	2631.393	2631.875	2632.357	2632.8389999999999	2633.3209999999999	2633.8029999999999	2634.2849999999999	2634.768	2635.25	2635.732	2636.2139999999999	2636.6959999999999	2637.1779999999999	2637.66	2638.1419999999998	2638.625	2639.107	2639.5889999999999	2640.0709999999999	2640.5529999999999	2641.0349999999999	2641.5169999999998	2641.9989999999998	2642.4810000000002	2642.9639999999999	2643.4459999999999	2643.9279999999999	2644.41	2644.8919999999998	2645.3739999999998	2645.8560000000002	2646.3380000000002	2646.8209999999999	2647.3029999999999	2647.7849999999999	2648.2669999999998	2648.7489999999998	2649.2310000000002	2649.7130000000002	2650.1950000000002	2650.6770000000001	2651.16	2651.6419999999998	2652.1239999999998	2652.6060000000002	2653.0880000000002	2653.57	2654.0520000000001	2654.5340000000001	2655.0169999999998	2655.4989999999998	2655.9810000000002	2656.4630000000002	2656.9450000000002	2657.4270000000001	2657.9090000000001	2658.3910000000001	2658.8739999999998	2659.355	2659.8380000000002	2660.32	2660.8020000000001	2661.2840000000001	2661.7660000000001	2662.248	2662.73	2663.212	2663.6950000000002	2664.1770000000001	2664.6590000000001	2665.1410000000001	2665.623	2666.105	2666.587	2667.069	2667.5520000000001	2668.0340000000001	2668.5160000000001	2668.998	2669.48	2669.962	2670.444	2670.9259999999999	2671.4079999999999	2671.8910000000001	2672.373	2672.855	2673.337	2673.819	2674.3009999999999	2674.7829999999999	2675.2649999999999	2675.748	2676.23	2676.712	2677.194	2677.6759999999999	2678.1579999999999	2678.64	2679.1219999999998	2679.6039999999998	2680.087	2680.569	2681.0509999999999	2681.5329999999999	2682.0149999999999	2682.4969999999998	2682.9789999999998	2683.4609999999998	2683.944	2684.4259999999999	2684.9079999999999	2685.39	2685.8719999999998	2686.3539999999998	2686.8359999999998	2687.3180000000002	2687.8009999999999	2688.2820000000002	2688.7649999999999	2689.2469999999998	2689.7289999999998	2690.2109999999998	2690.6930000000002	2691.1750000000002	2691.6570000000002	2692.1390000000001	2692.6219999999998	2693.1039999999998	2693.5859999999998	2694.0680000000002	2694.55	2695.0320000000002	2695.5140000000001	2695.9960000000001	2696.4789999999998	2696.9609999999998	2697.4430000000002	2697.9250000000002	2698.4070000000002	2698.8890000000001	2699.3710000000001	2699.8530000000001	2700.335	2700.8180000000002	2701.3	2701.7820000000002	2702.2640000000001	2702.7460000000001	2703.2280000000001	2703.71	2704.192	2704.6750000000002	2705.1570000000002	2705.6390000000001	2706.1210000000001	2706.6030000000001	2707.085	2707.567	2708.049	2708.5309999999999	2709.0140000000001	2709.4960000000001	2709.9780000000001	2710.46	2710.942	2711.424	2711.9059999999999	2712.3879999999999	2712.8710000000001	2713.3530000000001	2713.835	2714.317	2714.799	2715.2809999999999	2715.7629999999999	2716.2449999999999	2716.7280000000001	2717.2089999999998	2717.692	2718.174	2718.6559999999999	2719.1379999999999	2719.62	2720.1019999999999	2720.5839999999998	2721.0659999999998	2721.549	2722.0309999999999	2722.5129999999999	2722.9949999999999	2723.4769999999999	2723.9589999999998	2724.4409999999998	2724.9229999999998	2725.4059999999999	2725.8879999999999	2726.37	2726.8519999999999	2727.3339999999998	2727.8159999999998	2728.2979999999998	2728.78	2729.2620000000002	2729.7449999999999	2730.2269999999999	2730.7089999999998	2731.1909999999998	2731.6729999999998	2732.1550000000002	2732.6370000000002	2733.1190000000001	2733.6019999999999	2734.0839999999998	2734.5659999999998	2735.0479999999998	2735.53	2736.0120000000002	2736.4940000000001	2736.9760000000001	2737.4580000000001	2737.9409999999998	2738.4229999999998	2738.9050000000002	2739.3870000000002	2739.8690000000001	2740.3510000000001	2740.8330000000001	2741.3150000000001	2741.7979999999998	2742.28	2742.7620000000002	2743.2440000000001	2743.7260000000001	2744.2080000000001	2744.69	2745.172	2745.6550000000002	2746.136	2746.6190000000001	2747.1010000000001	2747.5830000000001	2748.0650000000001	2748.547	2749.029	2749.511	2749.9929999999999	2750.4760000000001	2750.9580000000001	2751.44	2751.922	2752.404	2752.886	2753.3679999999999	2753.85	2754.3330000000001	2754.8150000000001	2755.297	2755.779	2756.261	2756.7429999999999	2757.2249999999999	2757.7069999999999	2758.1889999999999	2758.672	2759.154	2759.636	2760.1179999999999	2760.6	2761.0819999999999	2761.5639999999999	2762.0459999999998	2762.529	2763.011	2763.4929999999999	2763.9749999999999	2764.4569999999999	2764.9389999999999	2765.4209999999998	2765.9029999999998	2766.3850000000002	2766.8679999999999	2767.35	2767.8319999999999	2768.3139999999999	2768.7959999999998	2769.2779999999998	2769.76	2770.2420000000002	2770.7249999999999	2771.2069999999999	2771.6889999999999	2772.1709999999998	2772.6529999999998	2773.1350000000002	2773.6170000000002	2774.0990000000002	2774.5819999999999	2775.0630000000001	2775.5459999999998	2776.0279999999998	2776.51	2776.9920000000002	2777.4740000000002	2777.9560000000001	2778.4380000000001	2778.92	2779.4029999999998	2779.8850000000002	2780.3670000000002	2780.8490000000002	2781.3310000000001	2781.8130000000001	2782.2950000000001	2782.777	2783.26	2783.7420000000002	2784.2240000000002	2784.7060000000001	2785.1880000000001	2785.67	2786.152	2786.634	2787.116	2787.5990000000002	2788.0810000000001	2788.5630000000001	2789.0450000000001	2789.527	2790.009	2790.491	2790.973	2791.4560000000001	2791.9380000000001	2792.42	2792.902	2793.384	2793.866	2794.348	2794.83	2795.3130000000001	2795.7950000000001	2796.277	2796.759	2797.241	2797.723	2798.2049999999999	2798.6869999999999	2799.1689999999999	2799.652	2800.134	2800.616	2801.098	2801.58	2802.0619999999999	2802.5439999999999	2803.0259999999998	2803.509	2803.99	2804.473	2804.9549999999999	2805.4369999999999	2805.9189999999999	2806.4009999999998	2806.8829999999998	2807.3649999999998	2807.8470000000002	2808.33	2808.8119999999999	2809.2939999999999	2809.7759999999998	2810.2579999999998	2810.74	2811.2220000000002	2811.7040000000002	2812.1869999999999	2812.6689999999999	2813.1509999999998	2813.6329999999998	2814.1149999999998	2814.5970000000002	2815.0790000000002	2815.5610000000001	2816.0430000000001	2816.5259999999998	2817.0079999999998	2817.49	2817.9720000000002	2818.4540000000002	2818.9360000000001	2819.4180000000001	2819.9	2820.3829999999998	2820.8649999999998	2821.3470000000002	2821.8290000000002	2822.3110000000001	2822.7930000000001	2823.2750000000001	2823.7570000000001	2824.24	2824.7220000000002	2825.2040000000002	2825.6860000000001	2826.1680000000001	2826.65	2827.1320000000001	2827.614	2828.096	2828.5790000000002	2829.0610000000001	2829.5430000000001	2830.0250000000001	2830.5070000000001	2830.989	2831.471	2831.953	2832.4360000000001	2832.9169999999999	2833.4	2833.8820000000001	2834.364	2834.846	2835.328	2835.81	2836.2919999999999	2836.7739999999999	2837.2570000000001	2837.739	2838.221	2838.703	2839.1849999999999	2839.6669999999999	2840.1489999999999	2840.6309999999999	2841.114	2841.596	2842.078	2842.56	2843.0419999999999	2843.5239999999999	2844.0059999999999	2844.4879999999998	2844.97	2845.453	2845.9349999999999	2846.4169999999999	2846.8989999999999	2847.3809999999999	2847.8629999999998	2848.3449999999998	2848.8270000000002	2849.31	2849.7919999999999	2850.2739999999999	2850.7559999999999	2851.2379999999998	2851.72	2852.2020000000002	2852.6840000000002	2853.1669999999999	2853.6489999999999	2854.1309999999999	2854.6129999999998	2855.0949999999998	2855.5770000000002	2856.0590000000002	2856.5410000000002	2857.0230000000001	2857.5059999999999	2857.9879999999998	2858.47	2858.9520000000002	2859.4340000000002	2859.9160000000002	2860.3980000000001	2860.88	2861.3629999999998	2861.8440000000001	2862.3270000000002	2862.8090000000002	2863.2910000000002	2863.7730000000001	2864.2550000000001	2864.7370000000001	2865.2190000000001	2865.701	2866.1840000000002	2866.6660000000002	2867.1480000000001	2867.63	2868.1120000000001	2868.5940000000001	2869.076	2869.558	2870.0410000000002	2870.5230000000001	2871.0050000000001	2871.4870000000001	2871.9690000000001	2872.451	2872.933	2873.415	2873.8969999999999	2874.38	2874.8620000000001	2875.3440000000001	2875.826	2876.308	2876.79	2877.2719999999999	2877.7539999999999	2878.2370000000001	2878.7190000000001	2879.201	2879.683	2880.165	2880.6469999999999	2881.1289999999999	2881.6109999999999	2882.0940000000001	2882.576	2883.058	2883.54	2884.0219999999999	2884.5039999999999	2884.9859999999999	2885.4679999999998	2885.95	2886.433	2886.915	2887.3969999999999	2887.8789999999999	2888.3609999999999	2888.8429999999998	2889.3249999999998	2889.8069999999998	2890.29	2890.7710000000002	2891.2539999999999	2891.7359999999999	2892.2179999999998	2892.7	2893.1819999999998	2893.6640000000002	2894.1460000000002	2894.6280000000002	2895.1109999999999	2895.5929999999998	2896.0749999999998	2896.5569999999998	2897.0390000000002	2897.5210000000002	2898.0030000000002	2898.4850000000001	2898.9679999999998	2899.45	2899.9319999999998	2900.4140000000002	2900.8960000000002	2901.3780000000002	2901.86	2902.3420000000001	2902.8240000000001	2903.3069999999998	2903.7890000000002	2904.2710000000002	2904.7530000000002	2905.2350000000001	2905.7170000000001	2906.1990000000001	2906.681	2907.1640000000002	2907.6460000000002	2908.1280000000002	2908.61	2909.0920000000001	2909.5740000000001	2910.056	2910.538	2911.0210000000002	2911.5030000000002	2911.9850000000001	2912.4670000000001	2912.9490000000001	2913.431	2913.913	2914.395	2914.877	2915.36	2915.8420000000001	2916.3240000000001	2916.806	2917.288	2917.77	2918.252	2918.7339999999999	2919.2170000000001	2919.6979999999999	2920.181	2920.663	2921.145	2921.627	2922.1089999999999	2922.5909999999999	2923.0729999999999	2923.5549999999998	2924.038	2924.52	2925.002	2925.4839999999999	2925.9659999999999	2926.4479999999999	2926.93	2927.4119999999998	2927.895	2928.377	2928.8589999999999	2929.3409999999999	2929.8229999999999	2930.3049999999998	2930.7869999999998	2931.2689999999998	2931.7510000000002	2932.2339999999999	2932.7159999999999	2933.1979999999999	2933.68	2934.1619999999998	2934.6439999999998	2935.1260000000002	2935.6080000000002	2936.0909999999999	2936.5729999999999	2937.0549999999998	2937.5369999999998	2938.0189999999998	2938.5010000000002	2938.9830000000002	2939.4650000000001	2939.9479999999999	2940.43	2940.9119999999998	2941.3939999999998	2941.8760000000002	2942.3580000000002	2942.84	2943.3220000000001	2943.8040000000001	2944.2869999999998	2944.7689999999998	2945.2510000000002	2945.7330000000002	2946.2150000000001	2946.6970000000001	2947.1790000000001	2947.6610000000001	2948.1439999999998	2948.625	2949.1080000000002	2949.59	2950.0720000000001	2950.5540000000001	2951.0360000000001	2951.518	2952	2952.482	2952.9650000000001	2953.4470000000001	2953.9290000000001	2954.4110000000001	2954.893	2955.375	2955.857	2956.3389999999999	2956.8220000000001	2957.3040000000001	2957.7860000000001	2958.268	2958.75	2959.232	2959.7139999999999	2960.1959999999999	2960.6779999999999	2961.1610000000001	2961.643	2962.125	2962.607	2963.0889999999999	2963.5709999999999	2964.0529999999999	2964.5349999999999	2965.018	2965.5	2965.982	2966.4639999999999	2966.9459999999999	2967.4279999999999	2967.91	2968.3919999999998	2968.875	2969.357	2969.8389999999999	2970.3209999999999	2970.8029999999999	2971.2849999999999	2971.7669999999998	2972.2489999999998	2972.7310000000002	2973.2139999999999	2973.6959999999999	2974.1779999999999	2974.66	2975.1419999999998	2975.6239999999998	2976.1060000000002	2976.5880000000002	2977.0709999999999	2977.5520000000001	2978.0349999999999	2978.5169999999998	2978.9989999999998	2979.4810000000002	2979.9630000000002	2980.4450000000002	2980.9270000000001	2981.4090000000001	2981.8919999999998	2982.3739999999998	2982.8560000000002	2983.3380000000002	2983.82	2984.3020000000001	2984.7840000000001	2985.2660000000001	2985.7489999999998	2986.2310000000002	2986.7130000000002	2987.1950000000002	2987.6770000000001	2988.1590000000001	2988.6410000000001	2989.123	2989.605	2990.0880000000002	2990.57	2991.0520000000001	2991.5340000000001	2992.0160000000001	2992.498	2992.98	2993.462	2993.9450000000002	2994.4270000000001	2994.9090000000001	2995.3910000000001	2995.873	2996.355	2996.837	2997.319	2997.8020000000001	2998.2840000000001	2998.7660000000001	2999.248	2999.73	3000.212	3000.694	3001.1759999999999	3001.6579999999999	3002.1410000000001	3002.623	3003.105	3003.587	3004.069	3004.5509999999999	3005.0329999999999	3005.5149999999999	3005.998	3006.4789999999998	3006.962	3007.444	3007.9259999999999	3008.4079999999999	3008.89	3009.3719999999998	3009.8539999999998	3010.3359999999998	3010.819	3011.3009999999999	3011.7829999999999	3012.2649999999999	3012.7469999999998	3013.2289999999998	3013.7109999999998	3014.1930000000002	3014.6759999999999	3015.1579999999999	3015.64	3016.1219999999998	3016.6039999999998	3017.0859999999998	3017.5680000000002	3018.05	3018.5320000000002	3019.0149999999999	3019.4969999999998	3019.9789999999998	3020.4609999999998	3020.9430000000002	3021.4250000000002	3021.9070000000002	3022.3890000000001	3022.8719999999998	3023.3539999999998	3023.8359999999998	3024.3180000000002	3024.8	3025.2820000000002	3025.7640000000001	3026.2460000000001	3026.7289999999998	3027.2109999999998	3027.6930000000002	3028.1750000000002	3028.6570000000002	3029.1390000000001	3029.6210000000001	3030.1030000000001	3030.585	3031.0680000000002	3031.55	3032.0320000000002	3032.5140000000001	3032.9960000000001	3033.4780000000001	3033.96	3034.442	3034.9250000000002	3035.4059999999999	3035.8890000000001	3036.3710000000001	3036.8530000000001	3037.335	3037.817	3038.299	3038.7809999999999	3039.2629999999999	3039.7460000000001	3040.2280000000001	3040.71	3041.192	3041.674	3042.1559999999999	3042.6379999999999	3043.12	3043.6030000000001	3044.085	3044.567	3045.049	3045.5309999999999	3046.0129999999999	3046.4949999999999	3046.9769999999999	3047.4589999999998	3047.942	3048.424	3048.9059999999999	3049.3879999999999	3049.87	3050.3519999999999	3050.8339999999998	3051.3159999999998	3051.799	3052.2809999999999	3052.7629999999999	3053.2449999999999	3053.7269999999999	3054.2089999999998	3054.6909999999998	3055.1729999999998	3055.6559999999999	3056.1379999999999	3056.62	3057.1019999999999	3057.5839999999998	3058.0659999999998	3058.5479999999998	3059.03	3059.5120000000002	3059.9949999999999	3060.4769999999999	3060.9589999999998	3061.4409999999998	3061.9229999999998	3062.4050000000002	3062.8870000000002	3063.3690000000001	3063.8519999999999	3064.3330000000001	3064.8159999999998	3065.2979999999998	3065.78	3066.2620000000002	3066.7440000000001	3067.2260000000001	3067.7080000000001	3068.19	3068.6729999999998	3069.1550000000002	3069.6370000000002	3070.1190000000001	3070.6010000000001	3071.0830000000001	3071.5650000000001	3072.047	3072.53	3073.0120000000002	3073.4940000000001	3073.9760000000001	3074.4580000000001	3074.94	3075.422	3075.904	3076.386	3076.8690000000001	3077.3510000000001	3077.8330000000001	3078.3150000000001	3078.797	3079.279	3079.761	3080.2429999999999	3080.7260000000001	3081.2080000000001	3081.69	3082.172	3082.654	3083.136	3083.6179999999999	3084.1	3084.5830000000001	3085.0650000000001	3085.547	3086.029	3086.511	3086.9929999999999	3087.4749999999999	3087.9569999999999	3088.4389999999999	3088.922	3089.404	3089.886	3090.3679999999999	3090.85	3091.3319999999999	3091.8139999999999	3092.2959999999998	3092.779	3093.26	3093.7429999999999	3094.2249999999999	3094.7069999999999	3095.1889999999999	3095.6709999999998	3096.1529999999998	3096.6350000000002	3097.1170000000002	3097.6	3098.0819999999999	3098.5639999999999	3099.0459999999998	3099.5279999999998	3100.01	3100.4920000000002	3100.9740000000002	3101.4569999999999	3101.9389999999999	3102.4209999999998	3102.9029999999998	3103.3850000000002	3103.8670000000002	3104.3490000000002	3104.8310000000001	3105.3130000000001	3105.7959999999998	3106.2779999999998	3106.76	3107.2420000000002	3107.7240000000002	3108.2060000000001	3108.6880000000001	3109.17	3109.6529999999998	3110.1350000000002	3110.6170000000002	3111.0990000000002	3111.5810000000001	3112.0630000000001	3112.5450000000001	3113.027	3113.51	3113.9920000000002	3114.4740000000002	3114.9560000000001	3115.4380000000001	3115.92	3116.402	3116.884	3117.366	3117.8490000000002	3118.3310000000001	3118.8130000000001	3119.2950000000001	3119.777	3120.259	3120.741	3121.223	3121.7060000000001	3122.1880000000001	3122.67	3123.152	3123.634	3124.116	3124.598	3125.08	3125.5630000000001	3126.0439999999999	3126.527	3127.009	3127.491	3127.973	3128.4549999999999	3128.9369999999999	3129.4189999999999	3129.9009999999998	3130.384	3130.866	3131.348	3131.83	3132.3119999999999	3132.7939999999999	3133.2759999999998	3133.7579999999998	3134.24	3134.723	3135.2049999999999	3135.6869999999999	3136.1689999999999	3136.6509999999998	3137.1329999999998	3137.6149999999998	3138.0970000000002	3138.58	3139.0619999999999	3139.5439999999999	3140.0259999999998	3140.5079999999998	3140.99	3141.4720000000002	3141.9540000000002	3142.4369999999999	3142.9189999999999	3143.4009999999998	3143.8829999999998	3144.3649999999998	3144.8470000000002	3145.3290000000002	3145.8110000000001	3146.2930000000001	3146.7759999999998	3147.2579999999998	3147.74	3148.2220000000002	3148.7040000000002	3149.1860000000001	3149.6680000000001	3150.15	3150.6329999999998	3151.1149999999998	3151.5970000000002	3152.0790000000002	3152.5610000000001	3153.0430000000001	3153.5250000000001	3154.0070000000001	3154.49	3154.971	3155.4540000000002	3155.9360000000001	3156.4180000000001	3156.9	3157.3820000000001	3157.864	3158.346	3158.828	3159.3110000000001	3159.7930000000001	3160.2750000000001	3160.7570000000001	3161.239	3161.721	3162.203	3162.6849999999999	3163.1669999999999	3163.65	3164.1320000000001	3164.614	3165.096	3165.578	3166.06	3166.5419999999999	3167.0239999999999	3167.5070000000001	3167.989	3168.471	3168.953	3169.4349999999999	3169.9169999999999	3170.3989999999999	3170.8809999999999	3171.364	3171.846	3172.328	3172.81	3173.2919999999999	3173.7739999999999	3174.2559999999999	3174.7379999999998	3175.22	3175.703	3176.1849999999999	3176.6669999999999	3177.1489999999999	3177.6309999999999	3178.1129999999998	3178.5949999999998	3179.0770000000002	3179.56	3180.0419999999999	3180.5239999999999	3181.0059999999999	3181.4879999999998	3181.97	3182.4520000000002	3182.9340000000002	3183.4169999999999	3183.8980000000001	3184.3809999999999	3184.8629999999998	3185.3449999999998	3185.8270000000002	3186.3090000000002	3186.7910000000002	3187.2730000000001	3187.7550000000001	3188.2379999999998	3188.72	3189.2020000000002	3189.6840000000002	3190.1660000000002	3190.6480000000001	3191.13	3191.6120000000001	3192.0940000000001	3192.5770000000002	3193.0590000000002	3193.5410000000002	3194.0230000000001	3194.5050000000001	3194.9870000000001	3195.4690000000001	3195.951	3196.4340000000002	3196.9160000000002	3197.3980000000001	3197.88	3198.3620000000001	3198.8440000000001	3199.326	3199.808	3200.2910000000002	3200.7730000000001	3201.2550000000001	3201.7370000000001	3202.2190000000001	3202.701	3203.183	3203.665	3204.1469999999999	3204.63	3205.1120000000001	3205.5940000000001	3206.076	3206.558	3207.04	3207.5219999999999	3208.0039999999999	3208.4870000000001	3208.9690000000001	3209.451	3209.933	3210.415	3210.8969999999999	3211.3789999999999	3211.8609999999999	3212.3440000000001	3212.8249999999998	3213.308	3213.79	3214.2719999999999	3214.7539999999999	3215.2359999999999	3215.7179999999998	3216.2	3216.6819999999998	3217.165	3217.6469999999999	3218.1289999999999	3218.6109999999999	3219.0929999999998	3219.5749999999998	3220.0569999999998	3220.5390000000002	3221.0210000000002	3221.5039999999999	3221.9859999999999	3222.4679999999998	3222.95	3223.4319999999998	3223.9140000000002	3224.3960000000002	3224.8780000000002	3225.3609999999999	3225.8429999999998	3226.3249999999998	3226.8069999999998	3227.2890000000002	3227.7710000000002	3228.2530000000002	3228.7350000000001	3229.2179999999998	3229.7	3230.1819999999998	3230.6640000000002	3231.1460000000002	3231.6280000000002	3232.11	3232.5920000000001	3233.0740000000001	3233.5569999999998	3234.0390000000002	3234.5210000000002	3235.0030000000002	3235.4850000000001	3235.9670000000001	3236.4490000000001	3236.931	3237.4140000000002	3237.8960000000002	3238.3780000000002	3238.86	3239.3420000000001	3239.8240000000001	3240.306	3240.788	3241.2710000000002	3241.752	3242.2350000000001	3242.7170000000001	3243.1990000000001	3243.681	3244.163	3244.645	3245.127	3245.6089999999999	3246.0920000000001	3246.5740000000001	3247.056	3247.538	3248.02	3248.502	3248.9839999999999	3249.4659999999999	3249.9479999999999	3250.431	3250.913	3251.395	3251.877	3252.3589999999999	3252.8409999999999	3253.3229999999999	3253.8049999999998	3254.288	3254.77	3255.252	3255.7339999999999	3256.2159999999999	3256.6979999999999	3257.18	3257.6619999999998	3258.145	3258.627	3259.1089999999999	3259.5909999999999	3260.0729999999999	3260.5549999999998	3261.0369999999998	3261.5189999999998	3262.0010000000002	3262.4839999999999	3262.9659999999999	3263.4479999999999	3263.93	3264.4119999999998	3264.8939999999998	3265.3760000000002	3265.8580000000002	3266.3409999999999	3266.8229999999999	3267.3049999999998	3267.7869999999998	3268.2689999999998	3268.7510000000002	3269.2330000000002	3269.7150000000001	3270.1979999999999	3270.6790000000001	3271.1619999999998	3271.6439999999998	3272.1260000000002	3272.6080000000002	3273.09	3273.5720000000001	3274.0540000000001	3274.5360000000001	3275.0189999999998	3275.5010000000002	3275.9830000000002	3276.4650000000001	3276.9470000000001	3277.4290000000001	3277.9110000000001	3278.393	3278.875	3279.3580000000002	3279.84	3280.3220000000001	3280.8040000000001	3281.2860000000001	3281.768	3282.25	3282.732	3283.2150000000001	3283.6970000000001	3284.1790000000001	3284.6610000000001	3285.143	3285.625	3286.107	3286.5889999999999	3287.0720000000001	3287.5540000000001	3288.0360000000001	3288.518	3289	3289.482	3289.9639999999999	3290.4459999999999	3290.9279999999999	3291.4110000000001	3291.893	3292.375	3292.857	3293.3389999999999	3293.8209999999999	3294.3029999999999	3294.7849999999999	3295.268	3295.75	3296.232	3296.7139999999999	3297.1959999999999	3297.6779999999999	3298.16	3298.6419999999998	3299.125	3299.6060000000002	3300.0889999999999	3300.5709999999999	3301.0529999999999	3301.5349999999999	3302.0169999999998	3302.4989999999998	3302.9810000000002	3303.4630000000002	3303.9459999999999	3304.4279999999999	3304.91	3305.3919999999998	3305.8739999999998	3306.3560000000002	3306.8380000000002	3307.32	3307.8020000000001	3308.2849999999999	3308.7669999999998	3309.2489999999998	3309.7310000000002	3310.2130000000002	3310.6950000000002	3311.1770000000001	3311.6590000000001	3312.1419999999998	3312.6239999999998	3313.1060000000002	3313.5880000000002	3314.07	3314.5520000000001	3315.0340000000001	3315.5160000000001	3315.9989999999998	3316.4810000000002	3316.9630000000002	3317.4450000000002	3317.9270000000001	3318.4090000000001	3318.8910000000001	3319.373	3319.855	3320.3380000000002	3320.82	3321.3020000000001	3321.7840000000001	3322.2660000000001	3322.748	3323.23	3323.712	3324.1950000000002	3324.6770000000001	3325.1590000000001	3325.6410000000001	3326.123	3326.605	3327.087	3327.569	3328.0520000000001	3328.5329999999999	3329.0160000000001	3329.498	3329.98	3330.462	3330.944	3331.4259999999999	3331.9079999999999	3332.39	3332.873	3333.355	3333.837	3334.319	3334.8009999999999	3335.2829999999999	3335.7649999999999	3336.2469999999998	3336.7289999999998	3337.212	3337.694	3338.1759999999999	3338.6579999999999	3339.14	3339.6219999999998	3340.1039999999998	3340.5859999999998	3341.069	3341.5509999999999	3342.0329999999999	3342.5149999999999	3342.9969999999998	3343.4789999999998	3343.9609999999998	3344.4430000000002	3344.9259999999999	3345.4079999999999	3345.89	3346.3719999999998	3346.8539999999998	3347.3359999999998	3347.8180000000002	3348.3	3348.7820000000002	3349.2649999999999	3349.7469999999998	3350.2289999999998	3350.7109999999998	3351.1930000000002	3351.6750000000002	3352.1570000000002	3352.6390000000001	3353.1219999999998	3353.6039999999998	3354.0859999999998	3354.5680000000002	3355.05	3355.5320000000002	3356.0140000000001	3356.4960000000001	3356.9789999999998	3357.46	3357.9430000000002	3358.4250000000002	3358.9070000000002	3359.3890000000001	3359.8710000000001	3360.3530000000001	3360.835	3361.317	3361.8	3362.2820000000002	3362.7640000000001	3363.2460000000001	3363.7280000000001	3364.21	3364.692	3365.174	3365.6559999999999	3366.1390000000001	3366.6210000000001	3367.1030000000001	3367.585	3368.067	3368.549	3369.0309999999999	3369.5129999999999	3369.9960000000001	3370.4780000000001	3370.96	3371.442	3371.924	3372.4059999999999	3372.8879999999999	3373.37	3373.8530000000001	3374.3339999999998	3374.817	3375.299	3375.7809999999999	3376.2629999999999	3376.7449999999999	3377.2269999999999	3377.7089999999998	3378.1909999999998	3378.674	3379.1559999999999	3379.6379999999999	3380.12	3380.6019999999999	3381.0839999999998	3381.5659999999998	3382.0479999999998	3382.5309999999999	3383.0129999999999	3383.4949999999999	3383.9769999999999	3384.4589999999998	3384.9409999999998	3385.4229999999998	3385.9050000000002	3386.3870000000002	3386.87	3387.3519999999999	3387.8339999999998	3388.3159999999998	3388.7979999999998	3389.28	3389.7620000000002	3390.2440000000001	3390.7269999999999	3391.2089999999998	3391.6909999999998	3392.1729999999998	3392.6550000000002	3393.1370000000002	3393.6190000000001	3394.1010000000001	3394.5830000000001	3395.0659999999998	3395.5479999999998	3396.03	3396.5120000000002	3396.9940000000001	3397.4760000000001	3397.9580000000001	3398.44	3398.9229999999998	3399.4050000000002	3399.8870000000002	3400.3690000000001	3400.8510000000001	3401.3330000000001	3401.8150000000001	3402.297	3402.78	3403.261	3403.7440000000001	3404.2260000000001	3404.7080000000001	3405.19	3405.672	3406.154	3406.636	3407.1179999999999	3407.6010000000001	3408.0830000000001	3408.5650000000001	3409.047	3409.529	3410.011	3410.4929999999999	3410.9749999999999	3411.4580000000001	3411.94	3412.422	3412.904	3413.386	3413.8679999999999	3414.35	3414.8319999999999	3415.3139999999999	3415.797	3416.279	3416.761	3417.2429999999999	3417.7249999999999	3418.2069999999999	3418.6889999999999	3419.1709999999998	3419.654	3420.136	3420.6179999999999	3421.1	3421.5819999999999	3422.0639999999999	3422.5459999999998	3423.0279999999998	3423.51	3423.9929999999999	3424.4749999999999	3424.9569999999999	3425.4389999999999	3425.9209999999998	3426.4029999999998	3426.8850000000002	3427.3670000000002	3427.85	3428.3319999999999	3428.8139999999999	3429.2959999999998	3429.7779999999998	3430.26	3430.7420000000002	3431.2240000000002	3431.7069999999999	3432.1880000000001	3432.6709999999998	3433.1529999999998	3433.6350000000002	3434.1170000000002	3434.5990000000002	3435.0810000000001	3435.5630000000001	3436.0450000000001	3436.5279999999998	3437.01	3437.4920000000002	3437.9740000000002	3438.4560000000001	3438.9380000000001	3439.42	3439.902	3440.3850000000002	3440.8670000000002	3441.3490000000002	3441.8310000000001	3442.3130000000001	3442.7950000000001	3443.277	3443.759	3444.241	3444.7240000000002	3445.2060000000001	3445.6880000000001	3446.17	3446.652	3447.134	3447.616	3448.098	3448.5810000000001	3449.0630000000001	3449.5450000000001	3450.027	3450.509	3450.991	3451.473	3451.9549999999999	3452.4380000000001	3452.92	3453.402	3453.884	3454.366	3454.848	3455.33	3455.8119999999999	3456.2939999999999	3456.777	3457.259	3457.741	3458.223	3458.7049999999999	3459.1869999999999	3459.6689999999999	3460.1509999999998	3460.634	3461.1149999999998	3461.598	3462.08	3462.5619999999999	3463.0439999999999	3463.5259999999998	3464.0079999999998	3464.49	3464.9720000000002	3465.4549999999999	3465.9369999999999	3466.4189999999999	3466.9009999999998	3467.3829999999998	3467.8649999999998	3468.3470000000002	3468.8290000000002	3469.3119999999999	3469.7939999999999	3470.2759999999998	3470.7579999999998	3471.24	3471.7220000000002	3472.2040000000002	3472.6860000000001	3473.1680000000001	3473.6509999999998	3474.1329999999998	3474.6149999999998	3475.0970000000002	3475.5790000000002	3476.0610000000001	3476.5430000000001	3477.0250000000001	3477.5079999999998	3477.99	3478.4720000000002	3478.9540000000002	3479.4360000000001	3479.9180000000001	3480.4	3480.8820000000001	3481.3649999999998	3481.8470000000002	3482.3290000000002	3482.8110000000001	3483.2930000000001	3483.7750000000001	3484.2570000000001	3484.739	3485.221	3485.7040000000002	3486.1860000000001	3486.6680000000001	3487.15	3487.6320000000001	3488.114	3488.596	3489.078	3489.5610000000001	3490.0419999999999	3490.5250000000001	3491.0070000000001	3491.489	3491.971	3492.453	3492.9349999999999	3493.4169999999999	3493.8989999999999	3494.3820000000001	3494.864	3495.346	3495.828	3496.31	3496.7919999999999	3497.2739999999999	3497.7559999999999	3498.239	3498.721	3499.203	3499.6849999999999	3500.1669999999999	3500.6489999999999	3501.1309999999999	3501.6129999999998	3502.0949999999998	3502.578	3503.06	3503.5419999999999	3504.0239999999999	3504.5059999999999	3504.9879999999998	3505.47	3505.9520000000002	3506.4349999999999	3506.9169999999999	3507.3989999999999	3507.8809999999999	3508.3629999999998	3508.8449999999998	3509.3270000000002	3509.8090000000002	3510.2919999999999	3510.7739999999999	3511.2559999999999	3511.7379999999998	3512.22	3512.7020000000002	3513.1840000000002	3513.6660000000002	3514.1480000000001	3514.6309999999999	3515.1129999999998	3515.5949999999998	3516.0770000000002	3516.5590000000002	3517.0410000000002	3517.5230000000001	3518.0050000000001	3518.4879999999998	3518.9690000000001	3519.4520000000002	3519.9340000000002	3520.4160000000002	3520.8980000000001	3521.38	3521.8620000000001	3522.3440000000001	3522.826	3523.3090000000002	3523.7910000000002	3524.2730000000001	3524.7550000000001	3525.2370000000001	3525.7190000000001	3526.201	3526.683	3527.1660000000002	3527.6480000000001	3528.13	3528.6120000000001	3529.0940000000001	3529.576	3530.058	3530.54	3531.0219999999999	3531.5050000000001	3531.9870000000001	3532.4690000000001	3532.951	3533.433	3533.915	3534.3969999999999	3534.8789999999999	3535.3620000000001	3535.8440000000001	3536.326	3536.808	3537.29	3537.7719999999999	3538.2539999999999	3538.7359999999999	3539.2190000000001	3539.701	3540.183	3540.665	3541.1469999999999	3541.6289999999999	3542.1109999999999	3542.5929999999998	3543.0749999999998	3543.558	3544.04	3544.5219999999999	3545.0039999999999	3545.4859999999999	3545.9679999999998	3546.45	3546.9319999999998	3547.415	3547.8960000000002	3548.3789999999999	3548.8609999999999	3549.3429999999998	3549.8249999999998	3550.3069999999998	3550.7890000000002	3551.2710000000002	3551.7530000000002	3552.2359999999999	3552.7179999999998	3553.2	3553.6819999999998	3554.1640000000002	3554.6460000000002	3555.1280000000002	3555.61	3556.0929999999998	3556.5749999999998	3557.0569999999998	3557.5390000000002	3558.0210000000002	3558.5030000000002	3558.9850000000001	3559.4670000000001	3559.9490000000001	3560.4319999999998	3560.9140000000002	3561.3960000000002	3561.8780000000002	3562.36	3562.8420000000001	3563.3240000000001	3563.806	3564.2890000000002	3564.7710000000002	3565.2530000000002	3565.7350000000001	3566.2170000000001	3566.6990000000001	3567.181	3567.663	3568.1460000000002	3568.6280000000002	3569.11	3569.5920000000001	3570.0740000000001	3570.556	3571.038	3571.52	3572.002	3572.4850000000001	3572.9670000000001	3573.4490000000001	3573.931	3574.413	3574.895	3575.377	3575.8589999999999	3576.3420000000001	3576.8229999999999	3577.306	3577.788	3578.27	3578.752	3579.2339999999999	3579.7159999999999	3580.1979999999999	3580.68	3581.163	3581.645	3582.127	3582.6089999999999	3583.0909999999999	3583.5729999999999	3584.0549999999998	3584.5369999999998	3585.02	3585.502	3585.9839999999999	3586.4659999999999	3586.9479999999999	3587.43	3587.9119999999998	3588.3939999999998	3588.8760000000002	3589.3589999999999	3589.8409999999999	3590.3229999999999	3590.8049999999998	3591.2869999999998	3591.7689999999998	3592.2510000000002	3592.7330000000002	3593.2159999999999	3593.6979999999999	3594.18	3594.6619999999998	3595.1439999999998	3595.6260000000002	3596.1080000000002	3596.59	3597.0729999999999	3597.5549999999998	3598.0369999999998	3598.5189999999998	3599.0010000000002	3599.4830000000002	3599.9650000000001	3600.4470000000001	3600.9290000000001	3601.4119999999998	3601.8939999999998	3602.3760000000002	3602.8580000000002	3603.34	3603.8220000000001	3604.3040000000001	3604.7860000000001	3605.2689999999998	3605.75	3606.2330000000002	3606.7150000000001	3607.1970000000001	3607.6790000000001	3608.1610000000001	3608.643	3609.125	3609.607	3610.09	3610.5720000000001	3611.0540000000001	3611.5360000000001	3612.018	3612.5	3612.982	3613.4639999999999	3613.9470000000001	3614.4290000000001	3614.9110000000001	3615.393	3615.875	3616.357	3616.8389999999999	3617.3209999999999	3617.8029999999999	3618.2860000000001	3618.768	3619.25	3619.732	3620.2139999999999	3620.6959999999999	3621.1779999999999	3621.66	3622.143	3622.625	3623.107	3623.5889999999999	3624.0709999999999	3624.5529999999999	3625.0349999999999	3625.5169999999998	3626	3626.482	3626.9639999999999	3627.4459999999999	3627.9279999999999	3628.41	3628.8919999999998	3629.3739999999998	3629.8560000000002	3630.3389999999999	3630.8209999999999	3631.3029999999999	3631.7849999999999	3632.2669999999998	3632.7489999999998	3633.2310000000002	3633.7130000000002	3634.1959999999999	3634.6770000000001	3635.16	3635.6419999999998	3636.1239999999998	3636.6060000000002	3637.0880000000002	3637.57	3638.0520000000001	3638.5340000000001	3639.0169999999998	3639.4989999999998	3639.9810000000002	3640.4630000000002	3640.9450000000002	3641.4270000000001	3641.9090000000001	3642.3910000000001	3642.8739999999998	3643.3560000000002	3643.8380000000002	3644.32	3644.8020000000001	3645.2840000000001	3645.7660000000001	3646.248	3646.73	3647.2130000000002	3647.6950000000002	3648.1770000000001	3648.6590000000001	3649.1410000000001	3649.623	3650.105	3650.587	3651.07	3651.5520000000001	3652.0340000000001	3652.5160000000001	3652.998	3653.48	3653.962	3654.444	3654.9270000000001	3655.4090000000001	3655.8910000000001	3656.373	3656.855	3657.337	3657.819	3658.3009999999999	3658.7829999999999	3659.2660000000001	3659.748	3660.23	3660.712	3661.194	3661.6759999999999	3662.1579999999999	3662.64	3663.123	3663.6039999999998	3664.087	3664.569	3665.0509999999999	3665.5329999999999	3666.0149999999999	3666.4969999999998	3666.9789999999998	3667.4609999999998	3667.944	3668.4259999999999	3668.9079999999999	3669.39	3669.8719999999998	3670.3539999999998	3670.8359999999998	3671.3180000000002	3671.8009999999999	3672.2829999999999	3672.7649999999999	3673.2469999999998	3673.7289999999998	3674.2109999999998	3674.6930000000002	3675.1750000000002	3675.6570000000002	3676.14	3676.6219999999998	3677.1039999999998	3677.5859999999998	3678.0680000000002	3678.55	3679.0320000000002	3679.5140000000001	3679.9969999999998	3680.4789999999998	3680.9609999999998	3681.4430000000002	3681.9250000000002	3682.4070000000002	3682.8890000000001	3683.3710000000001	3683.8539999999998	3684.3359999999998	3684.8180000000002	3685.3	3685.7820000000002	3686.2640000000001	3686.7460000000001	3687.2280000000001	3687.71	3688.1930000000002	3688.6750000000002	3689.1570000000002	3689.6390000000001	3690.1210000000001	3690.6030000000001	3691.085	3691.567	3692.05	3692.5309999999999	3693.0140000000001	3693.4960000000001	3693.9780000000001	3694.46	3694.942	3695.424	3695.9059999999999	3696.3879999999999	3696.8710000000001	3697.3530000000001	3697.835	3698.317	3698.799	3699.2809999999999	3699.7629999999999	3700.2449999999999	3700.7280000000001	3701.21	3701.692	3702.174	3702.6559999999999	3703.1379999999999	3703.62	3704.1019999999999	3704.5839999999998	3705.067	3705.549	3706.0309999999999	3706.5129999999999	3706.9949999999999	3707.4769999999999	3707.9589999999998	3708.4409999999998	3708.924	3709.4059999999999	3709.8879999999999	3710.37	3710.8519999999999	3711.3339999999998	3711.8159999999998	3712.2979999999998	3712.7809999999999	3713.2629999999999	3713.7449999999999	3714.2269999999999	3714.7089999999998	3715.1909999999998	3715.6729999999998	3716.1550000000002	3716.6370000000002	3717.12	3717.6019999999999	3718.0839999999998	3718.5659999999998	3719.0479999999998	3719.53	3720.0120000000002	3720.4940000000001	3720.9769999999999	3721.4580000000001	3721.9409999999998	3722.4229999999998	3722.9050000000002	3723.3870000000002	3723.8690000000001	3724.3510000000001	3724.8330000000001	3725.3150000000001	3725.7979999999998	3726.28	3726.7620000000002	3727.2440000000001	3727.7260000000001	3728.2080000000001	3728.69	3729.172	3729.6550000000002	3730.1370000000002	3730.6190000000001	3731.1010000000001	3731.5830000000001	3732.0650000000001	3732.547	3733.029	3733.511	3733.9940000000001	3734.4760000000001	3734.9580000000001	3735.44	3735.922	3736.404	3736.886	3737.3679999999999	3737.8510000000001	3738.3330000000001	3738.8150000000001	3739.297	3739.779	3740.261	3740.7429999999999	3741.2249999999999	3741.7080000000001	3742.19	3742.672	3743.154	3743.636	3744.1179999999999	3744.6	3745.0819999999999	3745.5639999999999	3746.047	3746.529	3747.011	3747.4929999999999	3747.9749999999999	3748.4569999999999	3748.9389999999999	3749.4209999999998	3749.904	3750.3850000000002	3750.8679999999999	3751.35	3751.8319999999999	3752.3139999999999	3752.7959999999998	3753.2779999999998	3753.76	3754.2420000000002	3754.7249999999999	3755.2069999999999	3755.6889999999999	3756.1709999999998	3756.6529999999998	3757.1350000000002	3757.6170000000002	3758.0990000000002	3758.5819999999999	3759.0639999999999	3759.5459999999998	3760.0279999999998	3760.51	3760.9920000000002	3761.4740000000002	3761.9560000000001	3762.4380000000001	3762.9209999999998	3763.4029999999998	3763.8850000000002	3764.3670000000002	3764.8490000000002	3765.3310000000001	3765.8130000000001	3766.2950000000001	3766.7779999999998	3767.26	3767.7420000000002	3768.2240000000002	3768.7060000000001	3769.1880000000001	3769.67	3770.152	3770.6350000000002	3771.1170000000002	3771.5990000000002	3772.0810000000001	3772.5630000000001	3773.0450000000001	3773.527	3774.009	3774.491	3774.9740000000002	3775.4560000000001	3775.9380000000001	3776.42	3776.902	3777.384	3777.866	3778.348	3778.8310000000001	3779.3130000000001	3779.7950000000001	3780.277	3780.759	3781.241	3781.723	3782.2049999999999	3782.6880000000001	3783.1689999999999	3783.652	3784.134	3784.616	3785.098	3785.58	3786.0619999999999	3786.5439999999999	3787.0259999999998	3787.509	3787.991	3788.473	3788.9549999999999	3789.4369999999999	3789.9189999999999	3790.4009999999998	3790.8829999999998	3791.3649999999998	3791.848	3792.33	3792.8119999999999	3793.2939999999999	3793.7759999999998	3794.2579999999998	3794.74	3795.2220000000002	3795.7049999999999	3796.1869999999999	3796.6689999999999	3797.1509999999998	3797.6329999999998	3798.1149999999998	3798.5970000000002	3799.0790000000002	3799.5619999999999	3800.0439999999999	3800.5259999999998	3801.0079999999998	3801.49	3801.9720000000002	3802.4540000000002	3802.9360000000001	3803.4180000000001	3803.9009999999998	3804.3829999999998	3804.8649999999998	3805.3470000000002	3805.8290000000002	3806.3110000000001	3806.7930000000001	3807.2750000000001	3807.7579999999998	3808.24	3808.7220000000002	3809.2040000000002	3809.6860000000001	3810.1680000000001	3810.65	3811.1320000000001	3811.6149999999998	3812.096	3812.5790000000002	3813.0610000000001	3813.5430000000001	3814.0250000000001	3814.5070000000001	3814.989	3815.471	3815.953	3816.4360000000001	3816.9180000000001	3817.4	3817.8820000000001	3818.364	3818.846	3819.328	3819.81	3820.2919999999999	3820.7750000000001	3821.2570000000001	3821.739	3822.221	3822.703	3823.1849999999999	3823.6669999999999	3824.1489999999999	3824.6320000000001	3825.114	3825.596	3826.078	3826.56	3827.0419999999999	3827.5239999999999	3828.0059999999999	3828.489	3828.971	3829.453	3829.9349999999999	3830.4169999999999	3830.8989999999999	3831.3809999999999	3831.8629999999998	3832.3449999999998	3832.828	3833.31	3833.7919999999999	3834.2739999999999	3834.7559999999999	3835.2379999999998	3835.72	3836.2020000000002	3836.6849999999999	3837.1669999999999	3837.6489999999999	3838.1309999999999	3838.6129999999998	3839.0949999999998	3839.5770000000002	3840.0590000000002	3840.5419999999999	3841.0230000000001	3841.5059999999999	3841.9879999999998	3842.47	3842.9520000000002	3843.4340000000002	3843.9160000000002	3844.3980000000001	3844.88	3845.3629999999998	3845.8449999999998	3846.3270000000002	3846.8090000000002	3847.2910000000002	3847.7730000000001	3848.2550000000001	3848.7370000000001	3849.2190000000001	3849.7020000000002	3850.1840000000002	3850.6660000000002	3851.1480000000001	3851.63	3852.1120000000001	3852.5940000000001	3853.076	3853.5590000000002	3854.0410000000002	3854.5230000000001	3855.0050000000001	3855.4870000000001	3855.9690000000001	3856.451	3856.933	3857.4160000000002	3857.8980000000001	3858.38	3858.8620000000001	3859.3440000000001	3859.826	3860.308	3860.79	3861.2719999999999	3861.7550000000001	3862.2370000000001	3862.7190000000001	3863.201	3863.683	3864.165	3864.6469999999999	3865.1289999999999	3865.6120000000001	3866.0940000000001	3866.576	3867.058	3867.54	3868.0219999999999	3868.5039999999999	3868.9859999999999	3869.4690000000001	3869.95	3870.433	3870.915	3871.3969999999999	3871.8789999999999	3872.3609999999999	3872.8429999999998	3873.3249999999998	3873.8069999999998	3874.29	3874.7719999999999	3875.2539999999999	3875.7359999999999	3876.2179999999998	3876.7	3877.1819999999998	3877.6640000000002	3878.1460000000002	3878.6289999999999	3879.1109999999999	3879.5929999999998	3880.0749999999998	3880.5569999999998	3881.0390000000002	3881.5210000000002	3882.0030000000002	3882.4859999999999	3882.9679999999998	3883.45	3883.9319999999998	3884.4140000000002	3884.8960000000002	3885.3780000000002	3885.86	3886.3429999999998	3886.8249999999998	3887.3069999999998	3887.7890000000002	3888.2710000000002	3888.7530000000002	3889.2350000000001	3889.7170000000001	3890.1990000000001	3890.6819999999998	3891.1640000000002	3891.6460000000002	3892.1280000000002	3892.61	3893.0920000000001	3893.5740000000001	3894.056	3894.5390000000002	3895.0210000000002	3895.5030000000002	3895.9850000000001	3896.4670000000001	3896.9490000000001	3897.431	3897.913	3898.3960000000002	3898.877	3899.36	3899.8420000000001	3900.3240000000001	3900.806	3901.288	3901.77	3902.252	3902.7339999999999	3903.2170000000001	3903.6990000000001	3904.181	3904.663	3905.145	3905.627	3906.1089999999999	3906.5909999999999	3907.0729999999999	3907.556	3908.038	3908.52	3909.002	3909.4839999999999	3909.9659999999999	3910.4479999999999	3910.93	3911.413	3911.895	3912.377	3912.8589999999999	3913.3409999999999	3913.8229999999999	3914.3049999999998	3914.7869999999998	3915.27	3915.752	3916.2339999999999	3916.7159999999999	3917.1979999999999	3917.68	3918.1619999999998	3918.6439999999998	3919.1260000000002	3919.6089999999999	3920.0909999999999	3920.5729999999999	3921.0549999999998	3921.5369999999998	3922.0189999999998	3922.5010000000002	3922.9830000000002	3923.4659999999999	3923.9479999999999	3924.43	3924.9119999999998	3925.3939999999998	3925.8760000000002	3926.3580000000002	3926.84	3927.3229999999999	3927.8040000000001	3928.2869999999998	3928.7689999999998	3929.2510000000002	3929.7330000000002	3930.2150000000001	3930.6970000000001	3931.1790000000001	3931.6610000000001	3932.1439999999998	3932.6260000000002	3933.1080000000002	3933.59	3934.0720000000001	3934.5540000000001	3935.0360000000001	3935.518	3936	3936.4830000000002	3936.9650000000001	3937.4470000000001	3937.9290000000001	3938.4110000000001	3938.893	3939.375	3939.857	3940.34	3940.8220000000001	3941.3040000000001	3941.7860000000001	3942.268	3942.75	3943.232	3943.7139999999999	3944.1970000000001	3944.6790000000001	3945.1610000000001	3945.643	3946.125	3946.607	3947.0889999999999	3947.5709999999999	3948.0529999999999	3948.5360000000001	3949.018	3949.5	3949.982	3950.4639999999999	3950.9459999999999	3951.4279999999999	3951.91	3952.393	3952.875	3953.357	3953.8389999999999	3954.3209999999999	3954.8029999999999	3955.2849999999999	3955.7669999999998	3956.25	3956.7310000000002	3957.2139999999999	3957.6959999999999	3958.1779999999999	3958.66	3959.1419999999998	3959.6239999999998	3960.1060000000002	3960.5880000000002	3961.0709999999999	3961.5529999999999	3962.0349999999999	3962.5169999999998	3962.9989999999998	3963.4810000000002	3963.9630000000002	3964.4450000000002	3964.9270000000001	3965.41	3965.8919999999998	3966.3739999999998	3966.8560000000002	3967.3380000000002	3967.82	3968.3020000000001	3968.7840000000001	3969.2669999999998	3969.7489999999998	3970.2310000000002	3970.7130000000002	3971.1950000000002	3971.6770000000001	3972.1590000000001	3972.6410000000001	3973.1239999999998	3973.6060000000002	3974.0880000000002	3974.57	3975.0520000000001	3975.5340000000001	3976.0160000000001	3976.498	3976.98	3977.4630000000002	3977.9450000000002	3978.4270000000001	3978.9090000000001	3979.3910000000001	3979.873	3980.355	3980.837	3981.32	3981.8020000000001	3982.2840000000001	3982.7660000000001	3983.248	3983.73	3984.212	3984.694	3985.1770000000001	3985.6579999999999	3986.1410000000001	3986.623	3987.105	3987.587	3988.069	3988.5509999999999	3989.0329999999999	3989.5149999999999	3989.998	3990.48	3990.962	3991.444	3991.9259999999999	3992.4079999999999	3992.89	3993.3719999999998	3993.8539999999998	3994.337	3994.819	3995.3009999999999	3995.7829999999999	3996.2649999999999	3996.7469999999998	3997.2289999999998	3997.7109999999998	3998.194	3998.6759999999999	3999.1579999999999	3999.64	4000.1219999999998	0	0.73533280000000001	0.73852600000000002	0.74073	0.74195199999999994	0.74256140000000004	0.74304780000000004	0.74381750000000002	0.74501379999999995	0.74651310000000004	0.74800270000000002	0.74916240000000001	0.74977170000000004	0.74978800000000001	0.74932370000000004	0.74856630000000002	0.74768920000000005	0.74680849999999999	0.74603030000000004	0.74549690000000002	0.74538899999999997	0.74589550000000004	0.74709130000000001	0.74886509999999995	0.75090440000000003	0.75281469999999995	0.75427540000000004	0.75513640000000004	0.75548340000000003	0.75556809999999996	0.75569660000000005	0.75607139999999995	0.75673979999999996	0.75761699999999998	0.75858669999999995	0.75958369999999997	0.76064790000000004	0.76190170000000002	0.76342129999999997	0.76502239999999999	0.76620739999999998	0.76644920000000005	0.76565419999999995	0.76420920000000003	0.76271549999999999	0.76170919999999998	0.76151440000000004	0.76225350000000003	0.76381109999999997	0.76590720000000001	0.7681789	0.77034239999999998	0.77228050000000004	0.77403189999999999	0.77569560000000004	0.77731269999999997	0.77879949999999998	0.77998659999999997	0.78069980000000005	0.78085950000000004	0.78053720000000004	0.77994079999999999	0.7793409	0.77894830000000004	0.77885570000000004	0.77901350000000003	0.77929689999999996	0.77958260000000001	0.77982379999999996	0.78005590000000002	0.78035569999999999	0.7807733	0.78129159999999997	0.78182669999999999	0.78227610000000003	0.78258240000000001	0.78277249999999998	0.78294520000000001	0.78321130000000005	0.78363400000000005	0.78419450000000002	0.78481749999999995	0.78542199999999995	0.78597550000000005	0.78650719999999996	0.78709019999999996	0.78778479999999995	0.78858609999999996	0.78939490000000001	0.79006460000000001	0.79047210000000001	0.79060330000000001	0.79056420000000005	0.79054239999999998	0.79071360000000002	0.79116059999999999	0.79185439999999996	0.79267529999999997	0.79348719999999995	0.79419740000000005	0.79480260000000003	0.79536830000000003	0.79597669999999998	0.79666199999999998	0.79738520000000002	0.79804459999999999	0.79853050000000003	0.79877189999999998	0.79877690000000001	0.79863170000000006	0.79846410000000001	0.79838010000000004	0.79841229999999996	0.7985293	0.79867460000000001	0.79881990000000003	0.79898599999999997	0.7992435	0.79966959999999998	0.80029740000000005	0.80106330000000003	0.80182620000000004	0.80242930000000001	0.80279370000000005	0.80293800000000004	0.80294290000000001	0.80289290000000002	0.80283959999999999	0.8027995	0.80277310000000002	0.80277639999999995	0.80286400000000002	0.8031142	0.80359550000000002	0.80431909999999995	0.80521640000000005	0.80614390000000002	0.80692949999999997	0.80744550000000004	0.80765180000000003	0.80762579999999995	0.80752009999999996	0.80750219999999995	0.8076622	0.80797719999999995	0.80832910000000002	0.80856629999999996	0.80857219999999996	0.80830299999999999	0.80781080000000005	0.80721810000000005	0.80667440000000001	0.80628390000000005	0.80608000000000002	0.80604399999999998	0.80614390000000002	0.80635889999999999	0.80667469999999997	0.8070621	0.80745339999999999	0.80774380000000001	0.80783199999999999	0.80765889999999996	0.8072511	0.80671369999999998	0.80619819999999998	0.8058303	0.80565180000000003	0.80560529999999997	0.80555480000000002	0.80535299999999999	0.80489310000000003	0.80416549999999998	0.80325690000000005	0.80232210000000004	0.80151410000000001	0.80093360000000002	0.80061150000000003	0.8005198	0.80060540000000002	0.80081329999999995	0.80109730000000001	0.80140250000000002	0.80165019999999998	0.80174789999999996	0.80160220000000004	0.80115939999999997	0.80043569999999997	0.7995293	0.79859950000000002	0.79780470000000003	0.79726269999999999	0.79700040000000005	0.79695669999999996	0.79701100000000002	0.79703919999999995	0.79695729999999998	0.79672960000000004	0.79636850000000003	0.79591230000000002	0.79541439999999997	0.79493049999999998	0.79451879999999997	0.79423889999999997	0.79413460000000002	0.79421969999999997	0.79446410000000001	0.79479770000000005	0.79512159999999998	0.79533719999999997	0.79538640000000005	0.79527040000000004	0.79505879999999995	0.79485300000000003	0.79475090000000004	0.79480059999999997	0.79499280000000005	0.79528220000000005	0.79561530000000003	0.79595130000000003	0.79625619999999997	0.79649510000000001	0.79662330000000003	0.79658669999999998	0.79634879999999997	0.79591659999999997	0.79535719999999999	0.79478170000000004	0.7943133	0.79404680000000005	0.79400559999999998	0.79413599999999995	0.79432650000000005	0.79446649999999996	0.794489	0.79440219999999995	0.7942766	0.79421140000000001	0.79428460000000001	0.79451989999999995	0.79488490000000001	0.79531540000000001	0.79575530000000005	0.79617939999999998	0.79659860000000005	0.79703009999999996	0.79746030000000001	0.79782549999999997	0.79803029999999997	0.79798630000000004	0.79766490000000001	0.79711549999999998	0.79645529999999998	0.79581729999999995	0.79530599999999996	0.79496630000000001	0.79477750000000003	0.79468340000000004	0.79463059999999996	0.79460439999999999	0.79463760000000006	0.79479489999999997	0.79512910000000003	0.79565169999999996	0.79632040000000004	0.79706659999999996	0.79782450000000005	0.79855719999999997	0.79925630000000003	0.79992059999999998	0.80053640000000004	0.80107099999999998	0.80147809999999997	0.80172620000000006	0.80181910000000001	0.80180419999999997	0.80175129999999994	0.80172600000000005	0.80176199999999997	0.80185150000000005	0.80196199999999995	0.80206909999999998	0.80218339999999999	0.80235610000000002	0.80265350000000002	0.80311149999999998	0.80370280000000005	0.80432459999999995	0.80483870000000002	0.80510979999999999	0.80506670000000002	0.80472410000000005	0.80417170000000004	0.80353030000000003	0.80289889999999997	0.80233339999999997	0.8018419	0.80141700000000005	0.80107220000000001	0.80085779999999995	0.80084849999999996	0.80110899999999996	0.80164639999999998	0.80238980000000004	0.80320029999999998	0.80393079999999995	0.80446980000000001	0.80478039999999995	0.80489630000000001	0.80488959999999998	0.80482659999999995	0.80473729999999999	0.80461970000000005	0.80446320000000004	0.80427890000000002	0.80411520000000003	0.8040448	0.80412819999999996	0.80438710000000002	0.80478669999999997	0.80525650000000004	0.80572129999999997	0.80614620000000003	0.80654939999999997	0.80698809999999999	0.80751200000000001	0.80812360000000005	0.80875609999999998	0.80929790000000001	0.80963419999999997	0.80970070000000005	0.80951689999999998	0.80917839999999996	0.80881769999999997	0.8085405	0.80839620000000001	0.80836479999999999	0.80838909999999997	0.80841160000000001	0.80841280000000004	0.80841700000000005	0.80847469999999999	0.80862780000000001	0.80888409999999999	0.80921489999999996	0.80957389999999996	0.80992569999999997	0.81026180000000003	0.81060030000000005	0.81096120000000005	0.81133880000000003	0.81168810000000002	0.8119345	0.81200459999999997	0.81186760000000002	0.81155089999999996	0.81113579999999996	0.81071599999999999	0.81036640000000004	0.81011080000000002	0.80992450000000005	0.80975680000000005	0.80956709999999998	0.80935190000000001	0.80914940000000002	0.80902110000000005	0.8090157	0.80914529999999996	0.80937769999999998	0.80965750000000003	0.80993029999999999	0.81016670000000002	0.81036370000000002	0.81053039999999998	0.8106698	0.81076879999999996	0.81080070000000004	0.81074520000000005	0.81060730000000003	0.81042700000000001	0.8102646	0.81018239999999997	0.81021609999999999	0.81035800000000002	0.81056059999999996	0.81075269999999999	0.81087050000000005	0.81086930000000002	0.81073649999999997	0.81048450000000005	0.81014169999999996	0.80974460000000004	0.80933659999999996	0.80897529999999995	0.80872730000000004	0.80865410000000004	0.80879469999999998	0.80913670000000004	0.80960869999999996	0.81009140000000002	0.81046810000000002	0.81066519999999997	0.81068430000000002	0.81059570000000003	0.81050690000000003	0.81051530000000005	0.81066510000000003	0.81093740000000003	0.81126430000000005	0.81156870000000003	0.81179520000000005	0.81193510000000002	0.81201880000000004	0.81209359999999997	0.81219280000000005	0.81231779999999998	0.81244439999999996	0.81254349999999997	0.81260449999999995	0.81264550000000002	0.81270209999999998	0.8128012	0.81293930000000003	0.81307300000000005	0.81313460000000004	0.81305689999999997	0.81281179999999997	0.81242130000000001	0.81195499999999998	0.81149450000000001	0.81110789999999999	0.81082549999999998	0.81063779999999996	0.81051390000000001	0.81042400000000003	0.81035959999999996	0.81033259999999996	0.8103648	0.81046929999999995	0.81063980000000002	0.81085180000000001	0.81107530000000005	0.8112859	0.81147409999999998	0.81163969999999996	0.81177960000000005	0.81187719999999997	0.81190229999999997	0.81182189999999999	0.81162369999999995	0.81133069999999996	0.81100649999999996	0.81073059999999997	0.8105753	0.81057659999999998	0.81072219999999995	0.8109615	0.81122649999999996	0.81146220000000002	0.81163660000000004	0.81174619999999997	0.81180370000000002	0.81182549999999998	0.81182189999999999	0.81179970000000001	0.8117704	0.8117588	0.81179970000000001	0.81192889999999995	0.81216200000000005	0.81248260000000005	0.81284049999999997	0.81317039999999996	0.81341300000000005	0.81353310000000001	0.81352930000000001	0.81342559999999997	0.8132547	0.81303740000000002	0.81277730000000004	0.81246209999999996	0.81207910000000005	0.81162889999999999	0.81113329999999995	0.81062880000000004	0.81015930000000003	0.80975969999999997	0.80945009999999995	0.80924019999999997	0.80913489999999999	0.80914070000000005	0.80926339999999997	0.80949919999999997	0.80982659999999995	0.81020170000000002	0.81057049999999997	0.81088559999999998	0.81112200000000001	0.8112895	0.81142590000000003	0.81157860000000004	0.81177569999999999	0.8120117	0.81224220000000003	0.81240570000000001	0.81244289999999997	0.81232349999999998	0.81205819999999995	0.81169409999999997	0.81129660000000003	0.81092430000000004	0.81062140000000005	0.81041090000000005	0.81030190000000002	0.81029799999999996	0.8103979	0.81059179999999997	0.81085289999999999	0.811137	0.81139050000000001	0.81156050000000002	0.811616	0.81155480000000002	0.81140389999999996	0.81120409999999998	0.81099480000000002	0.81080110000000005	0.81062860000000003	0.81047250000000004	0.81032839999999995	0.81020029999999998	0.81010130000000002	0.81004370000000003	0.81002960000000002	0.81004540000000003	0.81006679999999998	0.81007110000000004	0.81004779999999998	0.81000479999999997	0.80996159999999995	0.80993850000000001	0.80994299999999997	0.80996559999999995	0.80998749999999997	0.8099961	0.80999489999999996	0.81000609999999995	0.81005700000000003	0.81016169999999998	0.81030400000000002	0.8104384	0.81049479999999996	0.81039539999999999	0.81007929999999995	0.80953050000000004	0.80882160000000003	0.80811829999999996	0.80763720000000006	0.80750960000000005	0.80770620000000004	0.80808970000000002	0.80852449999999998	0.80893579999999998	0.80930069999999998	0.80962970000000001	0.8099402	0.81024079999999998	0.81052630000000003	0.8107839	0.81100419999999995	0.81119200000000002	0.8113667	0.81155619999999995	0.81178119999999998	0.81204900000000002	0.81234960000000001	0.81266349999999998	0.81296959999999996	0.81325119999999995	0.8134962	0.81368949999999995	0.81380929999999996	0.81383209999999995	0.81373949999999995	0.81353540000000002	0.81325099999999995	0.81294580000000005	0.81268819999999997	0.81253140000000001	0.81249850000000001	0.8125713	0.81270120000000001	0.81282730000000003	0.81290470000000004	0.81291880000000005	0.8128862	0.81284210000000001	0.8128242	0.81286029999999998	0.81296020000000002	0.81312260000000003	0.81334220000000002	0.8136158	0.81393950000000004	0.81430159999999996	0.81467880000000004	0.81503309999999995	0.81532369999999998	0.81552230000000003	0.8156236	0.81564970000000003	0.81563889999999994	0.81563359999999996	0.81566170000000005	0.81573019999999996	0.81582779999999999	0.81593669999999996	0.81604209999999999	0.816137	0.81621929999999998	0.81628369999999995	0.81631710000000002	0.81630100000000005	0.816222	0.81608400000000003	0.81591320000000001	0.81575569999999997	0.81566079999999996	0.81565969999999999	0.81575509999999996	0.81591990000000003	0.81611480000000003	0.81630610000000003	0.81648589999999999	0.81667259999999997	0.81689829999999997	0.81718449999999998	0.81752190000000002	0.8178647	0.81814580000000003	0.8183047	0.81831069999999995	0.81818000000000002	0.81796919999999995	0.81775929999999997	0.81762239999999997	0.81760509999999997	0.81772060000000002	0.81795309999999999	0.81827099999999997	0.81863870000000005	0.81902520000000001	0.81940179999999996	0.81974190000000002	0.82002529999999996	0.82024350000000001	0.8204089	0.8205559	0.82073459999999998	0.82099169999999999	0.82134960000000001	0.82179400000000002	0.82227620000000001	0.82273390000000002	0.82311460000000003	0.82340380000000002	0.82362860000000004	0.82384670000000004	0.82411460000000003	0.8244629	0.8248839	0.82533880000000004	0.82577719999999999	0.82616149999999999	0.82648449999999996	0.82676890000000003	0.82705490000000004	0.82737729999999998	0.82775469999999995	0.82818239999999999	0.82864230000000005	0.82911210000000002	0.82957689999999995	0.83003179999999999	0.83047599999999999	0.83090649999999999	0.8313159	0.83169479999999996	0.83204020000000001	0.83236149999999998	0.8326808	0.83302279999999995	0.83340389999999998	0.83382339999999999	0.83426370000000005	0.8347002	0.83511630000000003	0.83551589999999998	0.83592469999999996	0.83638100000000004	0.83691510000000002	0.83753719999999998	0.83822929999999995	0.83895620000000004	0.83967760000000002	0.84036750000000005	0.84102120000000002	0.84165319999999999	0.84228349999999996	0.84292480000000003	0.84357579999999999	0.84422370000000002	0.84485500000000002	0.84546330000000003	0.846055	0.84664289999999998	0.8472364	0.84783180000000002	0.84841160000000004	0.84895030000000005	0.84943109999999999	0.84985409999999995	0.85024129999999998	0.85062519999999997	0.85103669999999998	0.85149019999999997	0.85197659999999997	0.85246880000000003	0.85293419999999998	0.85334940000000004	0.85370579999999996	0.85400869999999995	0.85426899999999995	0.8544967	0.85469759999999995	0.85487849999999999	0.85505600000000004	0.85525949999999995	0.85552640000000002	0.85589119999999996	0.85636389999999996	0.8569215	0.85750409999999999	0.85803600000000002	0.85844569999999998	0.85868829999999996	0.85876039999999998	0.85869510000000004	0.85854739999999996	0.85836950000000001	0.85819970000000001	0.85805489999999995	0.857935	0.85783370000000003	0.85774709999999998	0.85767610000000005	0.85762430000000001	0.85759459999999998	0.85758749999999995	0.85760329999999996	0.85764660000000004	0.85772709999999996	0.85785619999999996	0.85803799999999997	0.85826349999999996	0.85850510000000002	0.85872769999999998	0.85889979999999999	0.85900670000000001	0.85905679999999995	0.85907630000000001	0.85909500000000005	0.85912949999999999	0.85917650000000001	0.85921749999999997	0.85923479999999997	0.85922810000000005	0.85922520000000002	0.85927169999999997	0.85941789999999996	0.85968979999999995	0.86007650000000002	0.86052720000000005	0.86097029999999997	0.86134359999999999	0.86161019999999999	0.86177250000000005	0.86186119999999999	0.86191930000000005	0.86197789999999996	0.86204809999999998	0.86212219999999995	0.86218669999999997	0.86223570000000005	0.86227730000000002	0.86232960000000003	0.86241140000000005	0.86253150000000001	0.86268619999999996	0.8628654	0.86306419999999995	0.86329109999999998	0.86356929999999998	0.86392570000000002	0.86437600000000003	0.86491410000000002	0.86550930000000004	0.86611819999999995	0.8666954	0.86721029999999999	0.86765219999999998	0.86802520000000005	0.86834009999999995	0.86860420000000005	0.8688207	0.86899099999999996	0.86912199999999995	0.8692299	0.86933539999999998	0.86945640000000002	0.86960119999999996	0.86976430000000005	0.86993410000000004	0.87010460000000001	0.8702839	0.87049549999999998	0.87076600000000004	0.87110670000000001	0.87150030000000001	0.87189740000000004	0.87223729999999999	0.87246690000000005	0.87256990000000001	0.87257450000000003	0.87254699999999996	0.87256160000000005	0.87266980000000005	0.87288270000000001	0.87316720000000003	0.87346380000000001	0.87371069999999995	0.8738707	0.87393860000000001	0.8739384	0.87390630000000002	0.87387870000000001	0.87388440000000001	0.87394229999999995	0.87406700000000004	0.87427029999999994	0.87455470000000002	0.87490630000000003	0.87528819999999996	0.87564869999999995	0.87593120000000002	0.87609930000000003	0.87615279999999995	0.87613019999999997	0.87609479999999995	0.87610730000000003	0.87620540000000002	0.87638799999999994	0.87662050000000002	0.87685299999999999	0.87704629999999995	0.87718669999999999	0.87728539999999999	0.87736599999999998	0.87744759999999999	0.87753119999999996	0.87760079999999996	0.87763380000000002	0.87761619999999996	0.87755170000000005	0.87745890000000004	0.877359	0.87725969999999998	0.87714859999999994	0.87699709999999997	0.87677729999999998	0.87647600000000003	0.87610730000000003	0.87570579999999998	0.87531669999999995	0.87497499999999995	0.87469509999999995	0.87447149999999996	0.87428899999999998	0.87413600000000002	0.87401119999999999	0.87392110000000001	0.87386889999999995	0.87384269999999997	0.87381330000000002	0.87374030000000003	0.8735887	0.87334639999999997	0.8730291	0.87267329999999999	0.87231550000000002	0.87197639999999998	0.87164750000000002	0.87129909999999999	0.87089430000000001	0.87041259999999998	0.86986229999999998	0.86927880000000002	0.86870939999999996	0.86818989999999996	0.86773290000000003	0.86732330000000002	0.86692990000000003	0.86652110000000004	0.86608149999999995	0.86561489999999996	0.8651392	0.86467260000000001	0.86422520000000003	0.86379689999999998	0.86338309999999996	0.8629829	0.86260440000000005	0.86226009999999997	0.86195759999999999	0.86168920000000004	0.86143029999999998	0.86114469999999999	0.86080239999999997	0.86039489999999996	0.85994349999999997	0.8594927	0.85909219999999997	0.85878239999999995	0.85857740000000005	0.85846659999999997	0.85842390000000002	0.85842450000000003	0.85845519999999997	0.85851469999999996	0.85860689999999995	0.85873069999999996	0.85887369999999996	0.85901749999999999	0.85914800000000002	0.85926740000000001	0.85939810000000005	0.85957729999999999	0.85984079999999996	0.86020509999999994	0.86066069999999995	0.86117560000000004	0.86171260000000005	0.86224460000000003	0.86276810000000004	0.86330090000000004	0.86387060000000004	0.86449589999999998	0.86517469999999996	0.86588200000000004	0.86658190000000002	0.86724369999999995	0.86785369999999995	0.86842079999999999	0.86896960000000001	0.86952949999999996	0.87012020000000001	0.87074850000000004	0.87140839999999997	0.87208949999999996	0.87278169999999999	0.87347810000000004	0.87417299999999998	0.87485710000000005	0.87551579999999996	0.87613459999999999	0.87670210000000004	0.87721910000000003	0.87769810000000004	0.87816159999999999	0.87863179999999996	0.87912259999999998	0.87963809999999998	0.88017400000000001	0.88072479999999997	0.88128890000000004	0.88186909999999996	0.88246630000000004	0.88307049999999998	0.88365760000000004	0.88419110000000001	0.8846328	0.88496160000000001	0.88518379999999997	0.88533600000000001	0.88547109999999996	0.88564259999999995	0.88588359999999999	0.88619369999999997	0.88654339999999998	0.88688659999999997	0.8871831	0.88740960000000002	0.88756749999999995	0.88767629999999997	0.8877621	0.88784399999999997	0.88792689999999996	0.88800380000000001	0.88806260000000004	0.8880943	0.8880979	0.88808129999999996	0.88805630000000002	0.88803589999999999	0.88802809999999999	0.88803679999999996	0.88806110000000005	0.88809570000000004	0.88813109999999995	0.88815330000000003	0.88814630000000006	0.88809459999999996	0.88798949999999999	0.88783339999999999	0.88764050000000005	0.88743349999999999	0.88723410000000003	0.88705860000000003	0.88691149999999996	0.88678840000000003	0.88668250000000004	0.88659049999999995	0.88651720000000001	0.88647279999999995	0.88646480000000005	0.88649129999999998	0.88653590000000004	0.88657330000000001	0.88657680000000005	0.88652980000000003	0.88643289999999997	0.88630249999999999	0.88616320000000004	0.88603600000000005	0.88593060000000001	0.88584339999999995	0.88576319999999997	0.88567810000000002	0.88558159999999997	0.88547410000000004	0.88535850000000005	0.88523359999999995	0.88509380000000004	0.88493060000000001	0.88474090000000005	0.88453440000000005	0.88433459999999997	0.88417219999999996	0.88407279999999999	0.884046	0.88407840000000004	0.88414009999999998	0.88419639999999999	0.88422540000000005	0.88422630000000002	0.88422069999999997	0.88423759999999996	0.88430209999999998	0.8844206	0.88457969999999997	0.88475219999999999	0.88490999999999997	0.88503750000000003	0.88513339999999996	0.88520739999999998	0.88527109999999998	0.88533019999999996	0.88538269999999997	0.88542399999999999	0.8854552	0.88548899999999997	0.88554699999999997	0.88565439999999995	0.8858258	0.88605829999999997	0.88633169999999994	0.88661719999999999	0.88688940000000005	0.88713540000000002	0.88735850000000005	0.88757189999999997	0.88778869999999999	0.88801379999999996	0.88824210000000003	0.88846389999999997	0.8886754	0.88888440000000002	0.88911150000000005	0.88938110000000004	0.88971310000000003	0.89011379999999996	0.89057489999999995	0.89108089999999995	0.89161900000000005	0.89218699999999995	0.8927929	0.89344670000000004	0.89414760000000004	0.89487609999999995	0.89559469999999997	0.89625849999999996	0.89683060000000003	0.89729919999999996	0.89768420000000004	0.89803350000000004	0.89840469999999994	0.89885130000000002	0.89940659999999995	0.9000764	0.90084330000000001	0.90167430000000004	0.90253380000000005	0.90338779999999996	0.9042116	0.9049914	0.90572470000000005	0.90642060000000002	0.90709700000000004	0.90777989999999997	0.90849380000000002	0.90925460000000002	0.9100644	0.91090970000000004	0.91176699999999999	0.91260989999999997	0.91342270000000003	0.91420330000000005	0.91496469999999996	0.9157265	0.91650600000000004	0.91731110000000005	0.91813690000000003	0.91897030000000002	0.91979639999999996	0.92060600000000004	0.92139850000000001	0.92218040000000001	0.92296	0.9237438	0.9245331	0.92532460000000005	0.92611310000000002	0.92689370000000004	0.92766280000000001	0.92841770000000001	0.92915590000000003	0.92987600000000004	0.93057999999999996	0.93127629999999995	0.93197969999999997	0.93270969999999997	0.93348279999999995	0.93430659999999999	0.93517380000000006	0.93606540000000005	0.93695459999999997	0.93781689999999995	0.93863870000000005	0.93941810000000003	0.94016129999999998	0.94087580000000004	0.94156269999999997	0.94221650000000001	0.94282900000000003	0.94339790000000001	0.94393479999999996	0.94446560000000002	0.94502699999999995	0.94565330000000003	0.94636330000000002	0.94715629999999995	0.94801139999999995	0.94889849999999998	0.94978810000000002	0.95066340000000005	0.95152210000000004	0.95237340000000004	0.95322949999999995	0.95409920000000004	0.9549841	0.95588019999999996	0.95678110000000005	0.95768059999999999	0.95857460000000005	0.95945760000000002	0.96032139999999999	0.96115640000000002	0.96195450000000005	0.96271689999999999	0.96345670000000005	0.96420090000000003	0.96498139999999999	0.96582259999999998	0.96673229999999999	0.96769490000000002	0.9686768	0.96963480000000002	0.97053500000000004	0.97136290000000003	0.97212779999999999	0.97285699999999997	0.97358520000000004	0.97434399999999999	0.9751514	0.97601320000000003	0.97692730000000005	0.97788989999999998	0.97890080000000002	0.97996240000000001	0.98107659999999997	0.98224020000000001	0.98344189999999998	0.98466540000000002	0.98589090000000001	0.98710260000000005	0.98829060000000002	0.98944969999999999	0.99057669999999998	0.99166719999999997	0.99271290000000001	0.99370409999999998	0.99463539999999995	0.99550879999999997	0.99633749999999999	0.99714420000000004	0.99795780000000001	0.99880369999999996	0.99970040000000004	1.0006550000000001	1.001665	1.0027200000000001	1.0038020000000001	1.004896	1.005986	1.007055	1.008092	1.0090889999999999	1.010046	1.0109699999999999	1.0118769999999999	1.012783	1.013706	1.014653	1.01562	1.0165949999999999	1.0175529999999999	1.0184709999999999	1.019331	1.0201309999999999	1.0208809999999999	1.021606	1.0223439999999999	1.0231300000000001	1.0239959999999999	1.024959	1.0260180000000001	1.0271490000000001	1.028313	1.0294589999999999	1.030538	1.031507	1.0323469999999999	1.0330600000000001	1.033671	1.0342180000000001	1.0347470000000001	1.035301	1.0359080000000001	1.036583	1.037326	1.0381279999999999	1.038975	1.039849	1.040735	1.0416190000000001	1.042486	1.043329	1.044143	1.0449329999999999	1.045712	1.046497	1.0473030000000001	1.048135	1.048988	1.049841	1.0506690000000001	1.051453	1.052187	1.0528869999999999	1.053585	1.0543199999999999	1.0551269999999999	1.0560160000000001	1.0569740000000001	1.0579639999999999	1.0589390000000001	1.059857	1.0606899999999999	1.061434	1.062106	1.062735	1.0633490000000001	1.063974	1.064624	1.06531	1.066038	1.0668139999999999	1.0676410000000001	1.0685150000000001	1.0694250000000001	1.0703499999999999	1.071267	1.072155	1.0730029999999999	1.073814	1.0746020000000001	1.075386	1.076184	1.077002	1.0778399999999999	1.078689	1.079534	1.0803640000000001	1.081164	1.0819209999999999	1.0826210000000001	1.0832520000000001	1.083812	1.0843100000000001	1.084776	1.085248	1.0857699999999999	1.0863750000000001	1.087075	1.087853	1.0886750000000001	1.089496	1.0902780000000001	1.0909990000000001	1.0916570000000001	1.0922689999999999	1.092854	1.093429	1.094006	1.0945929999999999	1.0951949999999999	1.095823	1.096489	1.0972010000000001	1.097955	1.098732	1.0994980000000001	1.1002160000000001	1.100857	1.1014170000000001	1.1019140000000001	1.102384	1.1028690000000001	1.103402	1.1039950000000001	1.1046400000000001	1.1053109999999999	1.10598	1.106625	1.1072340000000001	1.10781	1.108363	1.1089089999999999	1.1094619999999999	1.1100369999999999	1.1106469999999999	1.1113040000000001	1.112012	1.11277	1.1135649999999999	1.114379	1.1151880000000001	1.1159790000000001	1.1167469999999999	1.1174999999999999	1.1182559999999999	1.1190329999999999	1.1198380000000001	1.1206670000000001	1.1214999999999999	1.1223099999999999	1.123073	1.123772	1.1244050000000001	1.1249819999999999	1.1255189999999999	1.126031	1.1265339999999999	1.127038	1.127556	1.1281000000000001	1.128687	1.1293359999999999	1.1300650000000001	1.130881	1.13178	1.132741	1.133734	1.1347160000000001	1.135643	1.1364829999999999	1.1372119999999999	1.1378280000000001	1.138344	1.13879	1.1391979999999999	1.139602	1.140029	1.1405000000000001	1.14103	1.141629	1.1423030000000001	1.1430499999999999	1.1438569999999999	1.144692	1.1455139999999999	1.1462730000000001	1.1469309999999999	1.1474740000000001	1.1479200000000001	1.148317	1.1487289999999999	1.1492180000000001	1.149815	1.150514	1.151275	1.15204	1.152747	1.1533549999999999	1.1538550000000001	1.154261	1.154606	1.154922	1.1552389999999999	1.155573	1.1559360000000001	1.1563330000000001	1.1567689999999999	1.15724	1.1577379999999999	1.158245	1.1587400000000001	1.1592039999999999	1.1596329999999999	1.160039	1.1604479999999999	1.1608879999999999	1.1613739999999999	1.161905	1.16246	1.1630069999999999	1.163516	1.163967	1.164358	1.164698	1.164995	1.1652549999999999	1.1654770000000001	1.165662	1.1658170000000001	1.1659649999999999	1.166139	1.166371	1.1666799999999999	1.1670609999999999	1.167481	1.167897	1.1682680000000001	1.1685749999999999	1.1688259999999999	1.1690510000000001	1.1692910000000001	1.1695720000000001	1.169902	1.1702630000000001	1.17062	1.170938	1.1711929999999999	1.1713789999999999	1.171508	1.1716059999999999	1.171699	1.171813	1.171969	1.172177	1.172439	1.1727479999999999	1.1730830000000001	1.173419	1.1737310000000001	1.1740060000000001	1.1742509999999999	1.1744920000000001	1.1747719999999999	1.175136	1.17561	1.1761980000000001	1.176871	1.1775899999999999	1.1783110000000001	1.1790050000000001	1.179665	1.1803030000000001	1.180938	1.1815789999999999	1.18222	1.1828419999999999	1.1834229999999999	1.1839489999999999	1.184423	1.184868	1.1853149999999999	1.1857899999999999	1.186307	1.186866	1.1874549999999999	1.188062	1.1886779999999999	1.1893050000000001	1.1899459999999999	1.190604	1.1912720000000001	1.191937	1.192582	1.1931989999999999	1.193789	1.1943680000000001	1.1949590000000001	1.1955830000000001	1.196253	1.1969719999999999	1.1977310000000001	1.1985250000000001	1.1993480000000001	1.200204	1.2010970000000001	1.202032	1.2029989999999999	1.2039850000000001	1.2049609999999999	1.2059	1.20678	1.2075849999999999	1.2083109999999999	1.2089639999999999	1.209551	1.2100820000000001	1.2105649999999999	1.211009	1.211422	1.2118150000000001	1.2121999999999999	1.2125950000000001	1.213017	1.213481	1.2139979999999999	1.2145710000000001	1.2151860000000001	1.2158199999999999	1.216442	1.2170209999999999	1.217538	1.217994	1.21841	1.218818	1.219255	1.219743	1.2202820000000001	1.2208509999999999	1.2214160000000001	1.2219469999999999	1.222429	1.222866	1.2232829999999999	1.223714	1.2241869999999999	1.2247170000000001	1.2253069999999999	1.225946	1.226623	1.2273270000000001	1.228051	1.2287859999999999	1.2295180000000001	1.230227	1.23089	1.2314860000000001	1.2320070000000001	1.2324580000000001	1.232856	1.2332209999999999	1.2335689999999999	1.2339119999999999	1.234251	1.2345919999999999	1.234944	1.2353229999999999	1.235752	1.2362489999999999	1.2368209999999999	1.23746	1.238143	1.238842	1.23953	1.2401930000000001	1.2408220000000001	1.2414179999999999	1.2419830000000001	1.242518	1.243023	1.2434970000000001	1.2439469999999999	1.2443789999999999	1.244802	1.2452179999999999	1.2456210000000001	1.246	1.246343	1.24665	1.2469300000000001	1.2472080000000001	1.2475149999999999	1.247876	1.2483010000000001	1.2487839999999999	1.2493069999999999	1.2498450000000001	1.2503770000000001	1.2508870000000001	1.2513669999999999	1.251811	1.252213	1.252567	1.252877	1.2531559999999999	1.2534320000000001	1.2537389999999999	1.2541070000000001	1.2545470000000001	1.255047	1.2555730000000001	1.256076	1.2565200000000001	1.256888	1.25719	1.2574540000000001	1.2577179999999999	1.258011	1.258343	1.2587079999999999	1.259088	1.259466	1.2598320000000001	1.260184	1.2605280000000001	1.260869	1.2612140000000001	1.261565	1.2619260000000001	1.262303	1.2627029999999999	1.2631289999999999	1.263574	1.264019	1.264437	1.2648029999999999	1.2650969999999999	1.2653179999999999	1.2654829999999999	1.2656179999999999	1.2657560000000001	1.265919	1.2661260000000001	1.266383	1.266694	1.2670589999999999	1.2674730000000001	1.267925	1.268394	1.268851	1.269263	1.2696069999999999	1.2698750000000001	1.2700800000000001	1.2702519999999999	1.2704260000000001	1.2706299999999999	1.2708820000000001	1.2711859999999999	1.2715369999999999	1.2719279999999999	1.2723530000000001	1.2728060000000001	1.2732699999999999	1.27372	1.2741199999999999	1.2744279999999999	1.274616	1.2746770000000001	1.2746360000000001	1.274537	1.274443	1.2744059999999999	1.274464	1.2746310000000001	1.2748949999999999	1.2752289999999999	1.2755909999999999	1.275935	1.2762169999999999	1.276403	1.276478	1.2764580000000001	1.276389	1.2763340000000001	1.276362	1.276519	1.276813	1.2772060000000001	1.27763	1.278014	1.278308	1.2785070000000001	1.278643	1.278772	1.2789410000000001	1.279163	1.2794179999999999	1.2796620000000001	1.2798529999999999	1.279976	1.2800469999999999	1.2801070000000001	1.2801959999999999	1.280327	1.2804789999999999	1.280599	1.2806329999999999	1.2805439999999999	1.280338	1.2800549999999999	1.2797540000000001	1.2794909999999999	1.279293	1.279161	1.27908	1.2790299999999999	1.2790060000000001	1.279015	1.2790699999999999	1.2791779999999999	1.2793300000000001	1.2795000000000001	1.279657	1.2797780000000001	1.2798590000000001	1.2799100000000001	1.2799510000000001	1.2799940000000001	1.2800389999999999	1.280078	1.280098	1.2800959999999999	1.280084	1.2800800000000001	1.2801009999999999	1.2801469999999999	1.2801959999999999	1.280216	1.2801769999999999	1.2800720000000001	1.279922	1.279765	1.2796479999999999	1.279595	1.279603	1.279647	1.2796909999999999	1.279709	1.2796879999999999	1.279631	1.2795430000000001	1.2794190000000001	1.279244	1.2789980000000001	1.2786759999999999	1.278292	1.277892	1.277536	1.2772790000000001	1.277153	1.277156	1.277253	1.2773909999999999	1.2775179999999999	1.2776000000000001	1.27762	1.2775780000000001	1.2774799999999999	1.2773319999999999	1.2771429999999999	1.2769269999999999	1.276715	1.276543	1.2764500000000001	1.2764610000000001	1.276575	1.2767649999999999	1.276985	1.277188	1.2773399999999999	1.277426	1.2774449999999999	1.2774030000000001	1.277301	1.2771330000000001	1.2768949999999999	1.2765960000000001	1.276259	1.275928	1.2756479999999999	1.2754449999999999	1.275323	1.275255	1.2752079999999999	1.275147	1.275066	1.2749820000000001	1.2749220000000001	1.274907	1.274932	1.274958	1.2749360000000001	1.2748189999999999	1.2745899999999999	1.2742720000000001	1.273914	1.2735749999999999	1.2733000000000001	1.273104	1.272977	1.272899	1.272848	1.2728159999999999	1.2728090000000001	1.2728269999999999	1.2728619999999999	1.2728870000000001	1.272869	1.2727790000000001	1.2726139999999999	1.2723979999999999	1.2721739999999999	1.2719849999999999	1.27186	1.271798	1.2717780000000001	1.271766	1.2717400000000001	1.2716970000000001	1.2716510000000001	1.2716240000000001	1.2716289999999999	1.2716609999999999	1.2716970000000001	1.2717099999999999	1.2716799999999999	1.2716050000000001	1.2715019999999999	1.2713939999999999	1.2713000000000001	1.2712289999999999	1.271174	1.271126	1.2710790000000001	1.271037	1.2710129999999999	1.271021	1.271069	1.271158	1.2712779999999999	1.2714240000000001	1.2715920000000001	1.2717890000000001	1.272016	1.272268	1.2725219999999999	1.272751	1.272923	1.273023	1.2730600000000001	1.2730669999999999	1.273083	1.2731380000000001	1.273237	1.273366	1.273501	1.273625	1.2737400000000001	1.273865	1.2740210000000001	1.274219	1.2744439999999999	1.274662	1.274834	1.274934	1.274966	1.2749630000000001	1.2749699999999999	1.275026	1.2751440000000001	1.2753049999999999	1.2754730000000001	1.275612	1.2757080000000001	1.2757719999999999	1.2758350000000001	1.275927	1.2760609999999999	1.2762290000000001	1.276403	1.276559	1.2766839999999999	1.2767900000000001	1.276899	1.2770349999999999	1.2772049999999999	1.2774000000000001	1.277596	1.2777700000000001	1.2779199999999999	1.2780609999999999	1.278227	1.27844	1.2786999999999999	1.2789710000000001	1.279204	1.2793600000000001	1.2794319999999999	1.27945	1.279463	1.2795179999999999	1.2796419999999999	1.2798400000000001	1.2800940000000001	1.280376	1.2806580000000001	1.280918	1.2811459999999999	1.281331	1.2814620000000001	1.2815259999999999	1.28152	1.2814540000000001	1.2813619999999999	1.2812920000000001	1.2812889999999999	1.2813760000000001	1.28155	1.2817829999999999	1.282036	1.282281	1.2825139999999999	1.282753	1.283023	1.283339	1.2836909999999999	1.284041	1.284338	1.2845420000000001	1.28464	1.2846470000000001	1.284602	1.2845420000000001	1.284489	1.2844469999999999	1.2844040000000001	1.2843450000000001	1.2842640000000001	1.284168	1.2840780000000001	1.284017	1.2839970000000001	1.2840210000000001	1.2840830000000001	1.284179	1.284314	1.284492	1.2847090000000001	1.2849470000000001	1.285172	1.2853490000000001	1.285455	1.2854989999999999	1.2855289999999999	1.285612	1.2858080000000001	1.2861340000000001	1.286559	1.2870090000000001	1.2874060000000001	1.2876860000000001	1.287825	1.2878419999999999	1.2877860000000001	1.2877130000000001	1.2876590000000001	1.287623	1.287574	1.2874779999999999	1.2873190000000001	1.2871090000000001	1.286878	1.286654	1.2864580000000001	1.2862960000000001	1.2861579999999999	1.28603	1.285892	1.2857259999999999	1.285514	1.2852410000000001	1.2848999999999999	1.2844990000000001	1.2840689999999999	1.2836609999999999	1.283325	1.283096	1.2829699999999999	1.2828999999999999	1.2828040000000001	1.2825960000000001	1.282222	1.2817069999999999	1.28115	1.2806850000000001	1.2804120000000001	1.280351	1.280451	1.280626	1.2808040000000001	1.280942	1.281039	1.281123	1.2812250000000001	1.281355	1.28148	1.281531	1.281428	1.2811319999999999	1.2806820000000001	1.28017	1.279693	1.279296	1.2789619999999999	1.278629	1.278235	1.2777639999999999	1.2772669999999999	1.2768489999999999	1.2766	1.276559	1.276686	1.2768999999999999	1.2771060000000001	1.277228	1.2772319999999999	1.277129	1.2769699999999999	1.2768219999999999	1.2767459999999999	1.276769	1.27688	1.277048	1.2772399999999999	1.277433	1.277603	1.277728	1.2777810000000001	1.2777339999999999	1.2775840000000001	1.2773589999999999	1.2771250000000001	1.2769630000000001	1.276939	1.277075	1.2773410000000001	1.2776609999999999	1.2779499999999999	1.278143	1.278211	1.27816	1.2780130000000001	1.2777909999999999	1.2774859999999999	1.277066	1.2764930000000001	1.275763	1.274958	1.2742560000000001	1.2738510000000001	1.2738389999999999	1.2741739999999999	1.274724	1.27535	1.2759480000000001	1.2764660000000001	1.276878	1.277177	1.277363	1.2774399999999999	1.277426	1.277347	1.2772399999999999	1.2771429999999999	1.2770809999999999	1.277064	1.2770779999999999	1.277093	1.2770680000000001	1.276975	1.276815	1.276624	1.2764629999999999	1.276384	1.276413	1.2765409999999999	1.276735	1.2769550000000001	1.277169	1.2773559999999999	1.2774939999999999	1.2775589999999999	1.2775099999999999	1.2773000000000001	1.276918	1.2764200000000001	1.2759339999999999	1.2755780000000001	1.2754110000000001	1.2754099999999999	1.2755069999999999	1.2756240000000001	1.275698	1.2756959999999999	1.275622	1.275509	1.2754049999999999	1.2753490000000001	1.275352	1.2753969999999999	1.2754509999999999	1.2754829999999999	1.2754799999999999	1.275442	1.275374	1.2752730000000001	1.275118	1.27488	1.274546	1.274146	1.2737449999999999	1.2734270000000001	1.2732479999999999	1.2732209999999999	1.2733129999999999	1.273461	1.273601	1.2736829999999999	1.273692	1.2736430000000001	1.2735620000000001	1.2734559999999999	1.273293	1.2729870000000001	1.2724150000000001	1.2714719999999999	1.270186	1.268824	1.2678210000000001	1.2674589999999999	1.2676780000000001	1.268216	1.2688280000000001	1.269387	1.269852	1.270235	1.2705569999999999	1.270823	1.271012	1.2710779999999999	1.270967	1.270656	1.270181	1.2696670000000001	1.2692749999999999	1.269118	1.269218	1.269512	1.269908	1.270329	1.2707329999999999	1.271101	1.2714220000000001	1.271674	1.271809	1.2717560000000001	1.2714430000000001	1.2708429999999999	1.270046	1.269269	1.268783	1.2687219999999999	1.2690090000000001	1.269436	1.2698069999999999	1.270024	1.2700929999999999	1.2701	1.2701469999999999	1.270305	1.270573	1.270896	1.271193	1.271407	1.271522	1.271566	1.2716050000000001	1.2717099999999999	1.2719259999999999	1.272254	1.272659	1.2730980000000001	1.2735449999999999	1.2740009999999999	1.274484	1.27501	1.2755749999999999	1.2761480000000001	1.2766759999999999	1.277101	1.2773840000000001	1.2775190000000001	1.2775380000000001	1.2774939999999999	1.2774460000000001	1.2774529999999999	1.277568	1.2778290000000001	1.278254	1.278829	1.279512	1.280238	1.280934	1.281525	1.281944	1.2821579999999999	1.2821819999999999	1.2821	1.2820419999999999	1.282143	1.2824720000000001	1.2829889999999999	1.283593	1.2841959999999999	1.2847729999999999	1.285358	1.286008	1.2867550000000001	1.2875890000000001	1.2884599999999999	1.28931	1.290089	1.290786	1.291412	1.2919970000000001	1.2925599999999999	1.2930950000000001	1.2935490000000001	1.2938369999999999	1.293912	1.2939130000000001	1.2941769999999999	1.294983	1.296251	1.2976859999999999	1.2990390000000001	1.3001990000000001	1.301175	1.302054	1.3029569999999999	1.3039909999999999	1.3052010000000001	1.3065420000000001	1.307893	1.3090930000000001	1.3100130000000001	1.3105910000000001	1.310851	1.310908	1.3109550000000001	1.3112200000000001	1.3118559999999999	1.3128709999999999	1.3141240000000001	1.3154319999999999	1.3166610000000001	1.3177559999999999	1.3187329999999999	1.319636	1.3205359999999999	1.321504	1.3226059999999999	1.3238639999999999	1.3252390000000001	1.326668	1.3280810000000001	1.3294239999999999	1.330651	1.33175	1.3327580000000001	1.333772	1.3349139999999999	1.336274	1.337852	1.3395490000000001	1.3412139999999999	1.342706	1.3439669999999999	1.345018	1.34595	1.3468789999999999	1.3479000000000001	1.3490519999999999	1.350303	1.3515360000000001	1.3526149999999999	1.35347	1.354182	1.3549230000000001	1.3558159999999999	1.356886	1.3580719999999999	1.3592900000000001	1.36046	1.361551	1.3626039999999999	1.363753	1.3651949999999999	1.367076	1.369299	1.3714729999999999	1.3732089999999999	1.3744970000000001	1.3756250000000001	1.376932	1.3785879999999999	1.380558	1.3826529999999999	1.3846069999999999	1.386215	1.3874070000000001	1.38828	1.3890039999999999	1.3897360000000001	1.390557	1.391491	1.3925419999999999	1.3937349999999999	1.395132	1.3968130000000001	1.3988119999999999	1.4010629999999999	1.4034	1.405627	1.407583	1.4091769999999999	1.4104209999999999	1.411413	1.4123049999999999	1.413216	1.414161	1.415019	1.4155930000000001	1.415681	1.4151720000000001	1.4141030000000001	1.412828	1.412164	1.413198	1.416237	1.4199660000000001	1.4229309999999999	1.4248209999999999	1.426029	1.4269849999999999	1.4279580000000001	1.4290560000000001	1.430277	1.4315519999999999	1.4327989999999999	1.433967	1.43506	1.4361200000000001	1.437179	1.438212	1.4391339999999999	1.4398299999999999	1.4402239999999999	1.4403440000000001	1.44038	1.440644	1.441378	1.44258	1.4439740000000001	1.4452229999999999	1.446097	1.4465509999999999	1.446669	1.44659	1.446442	1.446294	1.446137	1.4459109999999999	1.4455800000000001	1.4452560000000001	1.445182	1.4455880000000001	1.4464920000000001	1.4476979999999999	1.4489259999999999	1.449951	1.450672	1.4511039999999999	1.451373	1.45164	1.452037	1.4525790000000001	1.4531620000000001	1.453603	1.4537530000000001	1.4535709999999999	1.4531579999999999	1.4526950000000001	1.4523649999999999	1.4522649999999999	1.452367	1.452563	1.4527270000000001	1.452799	1.4527939999999999	1.4527779999999999	1.452793	1.452812	1.452731	1.4524379999999999	1.4518770000000001	1.4511160000000001	1.4503200000000001	1.4497	1.4494020000000001	1.4494370000000001	1.4496709999999999	1.449897	1.4499500000000001	1.4497739999999999	1.4494419999999999	1.449084	1.4487859999999999	1.448518	1.4481550000000001	1.4475439999999999	1.44661	1.4454149999999999	1.444148	1.4430270000000001	1.442207	1.441681	1.4412929999999999	1.440806	1.440037	1.4389609999999999	1.437713	1.43651	1.4355100000000001	1.4347350000000001	1.434056	1.4332720000000001	1.4322079999999999	1.4308149999999999	1.42919	1.4275230000000001	1.425967	1.424552	1.4231579999999999	1.421608	1.4197839999999999	1.417718	1.415584	1.413618	1.4119930000000001	1.410728	1.4096900000000001	1.408644	1.407351	1.405613	1.4033359999999999	1.4005350000000001	1.39733	1.3938950000000001	1.3904179999999999	1.387043	1.383899	1.3811020000000001	1.378749	1.376876	1.375432	1.3742589999999999	1.3730979999999999	1.371626	1.3695299999999999	1.36666	1.3631409999999999	1.359364	1.355761	1.352552	1.3496459999999999	1.346792	1.343734	1.3403529999999999	1.3366910000000001	1.3329310000000001	1.329296	1.3259350000000001	1.3228610000000001	1.3199620000000001	1.3171040000000001	1.314211	1.3113049999999999	1.308454	1.3057259999999999	1.3031170000000001	1.3005370000000001	1.297822	1.2947679999999999	1.291188	1.2869889999999999	1.2822519999999999	1.2773000000000001	1.2726170000000001	1.2685850000000001	1.2652319999999999	1.2623279999999999	1.2596560000000001	1.2570870000000001	1.254575	1.2520899999999999	1.249582	1.2469840000000001	1.2442359999999999	1.241336	1.238354	1.2354039999999999	1.232612	1.2300409999999999	1.2276609999999999	1.225338	1.222861	1.219981	1.216502	1.212405	1.2079770000000001	1.203775	1.2003360000000001	1.197829	1.1960440000000001	1.194671	1.1934720000000001	1.1923280000000001	1.191174	1.189924	1.188385	1.1861809999999999	1.182747	1.177729	1.1718139999999999	1.166793	1.1638329999999999	1.162588	1.1621239999999999	1.161754	1.161143	1.160177	1.1588970000000001	1.1574139999999999	1.1558630000000001	1.154345	1.1528970000000001	1.1514850000000001	1.1500250000000001	1.1484190000000001	1.146604	1.1445780000000001	1.1424160000000001	1.1402490000000001	1.1382140000000001	1.1364019999999999	1.1348290000000001	1.1334630000000001	1.13226	1.131186	1.130212	1.129297	1.128368	1.12731	1.125985	1.1242749999999999	1.1221589999999999	1.1197889999999999	1.117461	1.1154999999999999	1.1140859999999999	1.1131930000000001	1.112657	1.1122829999999999	1.1119250000000001	1.1114839999999999	1.110892	1.110096	1.109065	1.107828	1.1065020000000001	1.1052690000000001	1.104279	1.103577	1.103108	1.102765	1.1024369999999999	1.102023	1.101475	1.1007979999999999	1.1000620000000001	1.0993470000000001	1.0986990000000001	1.0980859999999999	1.097396	1.096449	1.095089	1.09335	1.091645	1.0906009999999999	1.0904929999999999	1.091048	1.091788	1.0923769999999999	1.092646	1.092571	1.0922130000000001	1.0916889999999999	1.0911249999999999	1.0906149999999999	1.090201	1.0898680000000001	1.0895820000000001	1.089321	1.089086	1.088886	1.0887089999999999	1.0884929999999999	1.0881209999999999	1.0874269999999999	1.0862609999999999	1.0845990000000001	1.0826880000000001	1.0809770000000001	1.0798669999999999	1.0794049999999999	1.079315	1.0791569999999999	1.0784959999999999	1.0770189999999999	1.0746519999999999	1.071782	1.0691930000000001	1.0675809999999999	1.066997	1.0670029999999999	1.067091	1.0669379999999999	1.0663929999999999	1.0654110000000001	1.0640179999999999	1.0622990000000001	1.060387	1.058438	1.0565910000000001	1.0549269999999999	1.053463	1.052171	1.050997	1.0498719999999999	1.048718	1.0474669999999999	1.046082	1.044573	1.042986	1.041377	1.0397860000000001	1.038208	1.036592	1.0348599999999999	1.032945	1.0308269999999999	1.0285470000000001	1.0261800000000001	1.0237879999999999	1.0213719999999999	1.0188919999999999	1.0163420000000001	1.013838	1.0116130000000001	1.00986	1.008613	1.0077529999999999	1.007082	1.0063899999999999	1.005517	1.0043519999999999	1.002869	1.0011209999999999	0.9992413	0.99738130000000003	0.99565250000000005	0.99409590000000003	0.99268199999999995	0.99135329999999999	0.99006099999999997	0.98878719999999998	0.98753279999999999	0.98629900000000004	0.98506689999999997	0.98379870000000003	0.98246040000000001	0.9810548	0.97964300000000004	0.97833009999999998	0.97720640000000003	0.97629670000000002	0.9755161	0.97468010000000005	0.97352550000000004	0.97183520000000001	0.96963779999999999	0.96735519999999997	0.96558929999999998	0.96465029999999996	0.96440999999999999	0.96451690000000001	0.96464629999999996	0.96456399999999998	0.96415030000000002	0.96338009999999996	0.96232759999999995	0.9611497	0.96004250000000002	0.95915790000000001	0.95852970000000004	0.95808850000000001	0.95772889999999999	0.95738069999999997	0.95702500000000001	0.95668140000000002	0.95637419999999995	0.95610530000000005	0.95584420000000003	0.95554640000000002	0.95517629999999998	0.95473070000000004	0.95423639999999998	0.95374230000000004	0.95329010000000003	0.95289270000000004	0.95252190000000003	0.95211900000000005	0.95162679999999999	0.95102109999999995	0.9503376	0.94966430000000002	0.94911369999999995	0.9487698	0.94866059999999996	0.94875600000000004	0.94899409999999995	0.94930570000000003	0.94962389999999997	0.94989040000000002	0.950044	0.95003000000000004	0.94982100000000003	0.94944309999999998	0.94898899999999997	0.94858019999999998	0.94832039999999995	0.94823959999999996	0.94829280000000005	0.94838239999999996	0.94839879999999999	0.94825599999999999	0.94791919999999996	0.94743390000000005	0.94691780000000003	0.94652270000000005	0.94634969999999996	0.9464108	0.94663799999999998	0.94693649999999996	0.9472218	0.9474361	0.94755230000000001	0.94756030000000002	0.94746300000000006	0.94727419999999996	0.94702390000000003	0.94675489999999995	0.94650860000000003	0.94630910000000001	0.94614370000000003	0.945963	0.94568399999999997	0.94521920000000004	0.94452250000000004	0.94364579999999998	0.94275980000000004	0.94207969999999996	0.94174809999999998	0.94175830000000005	0.94199829999999996	0.94232780000000005	0.94264440000000005	0.94289820000000002	0.94308939999999997	0.94324739999999996	0.94340290000000004	0.94356139999999999	0.94369530000000001	0.94375100000000001	0.9436755	0.94345199999999996	0.94312110000000005	0.94278070000000003	0.94253770000000003	0.94246319999999995	0.94255219999999995	0.94273779999999996	0.94292279999999995	0.94302739999999996	0.94301860000000004	0.94291930000000002	0.94279710000000005	0.94273110000000004	0.94277759999999999	0.94294549999999999	0.94320579999999998	0.94351390000000002	0.94383499999999998	0.94414849999999995	0.94444170000000005	0.94469879999999995	0.9448858	0.94495110000000004	0.94484480000000004	0.94455299999999998	0.94414070000000005	0.94375160000000002	0.94356419999999996	0.94368870000000005	0.94411049999999996	0.94471570000000005	0.94535970000000002	0.94593139999999998	0.94636889999999996	0.94667080000000003	0.94687580000000005	0.94703979999999999	0.94720629999999995	0.94739090000000004	0.9475808	0.94775010000000004	0.94788030000000001	0.94797719999999996	0.94807110000000006	0.9482024	0.94839660000000003	0.94864820000000005	0.94892529999999997	0.94919149999999997	0.9494281	0.94964199999999999	0.9498605	0.95011369999999995	0.95042059999999995	0.95077829999999997	0.9511657	0.95155270000000003	0.95191680000000001	0.95225199999999999	0.9525671	0.95287599999999995	0.9531847	0.95348359999999999	0.95375259999999995	0.95397529999999997	0.95415680000000003	0.95433040000000002	0.95454850000000002	0.95485909999999996	0.95527879999999998	0.95578719999999995	0.95633299999999999	0.95685989999999999	0.95732150000000005	0.95769879999999996	0.95800379999999996	0.95827110000000004	0.95854119999999998	0.95884040000000004	0.95917359999999996	0.95952649999999995	0.95988030000000002	0.96022569999999996	0.96057079999999995	0.96093479999999998	0.96133659999999999	0.96177900000000005	0.96224240000000005	0.96268589999999998	0.96306460000000005	0.96334310000000001	0.96351359999999997	0.96360409999999996	0.96368069999999995	0.96382809999999997	0.96410879999999999	0.96453990000000001	0.96508260000000001	0.96566669999999999	0.96620910000000004	0.96663650000000001	0.96690240000000005	0.96699480000000004	0.96695540000000002	0.96687599999999996	0.96688320000000005	0.96707469999999995	0.96747649999999996	0.96804509999999999	0.96869839999999996	0.96935499999999997	0.96995010000000004	0.97045250000000005	0.97086150000000004	0.97120070000000003	0.97150630000000004	0.97181099999999998	0.97213119999999997	0.97246160000000004	0.97278399999999998	0.97308289999999997	0.97335930000000004	0.97363710000000003	0.97395310000000002	0.97433879999999995	0.97480549999999999	0.97533429999999999	0.97588490000000006	0.97640130000000003	0.97683249999999999	0.97714710000000005	0.97734589999999999	0.97746999999999995	0.97759169999999995	0.97779289999999996	0.97811910000000002	0.97856160000000003	0.97906789999999999	0.97957629999999996	0.9800413	0.98044189999999998	0.98078189999999998	0.9810797	0.98136210000000001	0.98165400000000003	0.9819753	0.98233539999999997	0.98273339999999998	0.98315909999999995	0.98359669999999999	0.98403019999999997	0.98444410000000004	0.98482919999999996	0.9851839	0.98551509999999998	0.9858344	0.98615350000000002	0.98648119999999995	0.98682009999999998	0.98716870000000001	0.9875237	0.98788379999999998	0.98825099999999999	0.98862950000000005	0.98902270000000003	0.9894309	0.98984859999999997	0.99026670000000006	0.99067459999999996	0.99106360000000004	0.99143079999999995	0.99177859999999995	0.99211470000000002	0.992448	0.99278829999999996	0.993143	0.99351590000000001	0.99390440000000002	0.99429469999999998	0.99466339999999998	0.99497210000000003	0.9951776	0.99524570000000001	0.99517270000000002	0.99500630000000001	0.99484589999999995	0.99481900000000001	0.99501660000000003	0.9954617	0.99610750000000003	0.99687099999999995	0.99766359999999998	0.99841519999999995	0.99909060000000005	0.99968400000000002	1.0002150000000001	1.0007140000000001	1.001207	1.001708	1.002211	1.0026980000000001	1.00315	1.003557	1.0039210000000001	1.0042519999999999	1.0045660000000001	1.004872	1.005177	1.0054860000000001	1.005803	1.0061359999999999	1.0064930000000001	1.006874	1.007269	1.0076590000000001	1.0080169999999999	1.0083279999999999	1.008594	1.0088410000000001	1.0091079999999999	1.009433	1.00983	1.0102850000000001	1.010758	1.011193	1.011549	1.0118130000000001	1.012014	1.012216	1.0124949999999999	1.0128980000000001	1.01342	1.0140119999999999	1.0146040000000001	1.015131	1.015549	1.015846	1.0160389999999999	1.0161720000000001	1.0162910000000001	1.0164409999999999	1.0166500000000001	1.016926	1.017263	1.0176460000000001	1.018057	1.0184770000000001	1.0188889999999999	1.019277	1.01963	1.0199469999999999	1.0202370000000001	1.0205169999999999	1.0208090000000001	1.021128	1.0214829999999999	1.0218739999999999	1.0222910000000001	1.022723	1.0231589999999999	1.023593	1.0240180000000001	1.024427	1.0248090000000001	1.025153	1.02545	1.0257000000000001	1.025914	1.0261100000000001	1.0263139999999999	1.026546	1.0268170000000001	1.027128	1.027471	1.027844	1.0282469999999999	1.028689	1.029177	1.029711	1.0302770000000001	1.0308489999999999	1.0313859999999999	1.031849	1.0322119999999999	1.0324660000000001	1.0326299999999999	1.032748	1.032877	1.033066	1.033334	1.033666	1.0340199999999999	1.034346	1.0346	1.0347599999999999	1.034832	1.0348569999999999	1.0348919999999999	1.0350079999999999	1.0352490000000001	1.0356240000000001	1.036103	1.0366340000000001	1.037164	1.037649	1.0380659999999999	1.0384150000000001	1.0387120000000001	1.0389809999999999	1.0392490000000001	1.039531	1.0398369999999999	1.040168	1.0405199999999999	1.040891	1.041277	1.041674	1.0420739999999999	1.0424659999999999	1.0428390000000001	1.0431859999999999	1.043504	1.043798	1.044073	1.0443340000000001	1.044583	1.0448189999999999	1.0450379999999999	1.0452459999999999	1.045452	1.045668	1.0459050000000001	1.046163	1.0464310000000001	1.046686	1.046907	1.04708	1.047212	1.0473300000000001	1.047474	1.0476730000000001	1.0479339999999999	1.048243	1.0485739999999999	1.048902	1.049218	1.0495300000000001	1.0498590000000001	1.050225	1.0506340000000001	1.051075	1.0515220000000001	1.051944	1.052316	1.052629	1.052889	1.053113	1.053315	1.053499	1.0536639999999999	1.0538050000000001	1.053928	1.0540510000000001	1.0542009999999999	1.0544070000000001	1.0546850000000001	1.055029	1.0554140000000001	1.055806	1.0561739999999999	1.0565040000000001	1.0568	1.057078	1.057358	1.057653	1.057965	1.0582879999999999	1.0586169999999999	1.058953	1.059304	1.059677	1.060068	1.06046	1.0608219999999999	1.0611189999999999	1.061323	1.0614300000000001	1.061463	1.061469	1.0614980000000001	1.061593	1.061768	1.0620149999999999	1.062308	1.062621	1.0629379999999999	1.0632490000000001	1.063553	1.06385	1.0641339999999999	1.0644020000000001	1.0646519999999999	1.0648930000000001	1.0651379999999999	1.0654079999999999	1.065715	1.066058	1.0664210000000001	1.0667770000000001	1.067102	1.0673790000000001	1.0676140000000001	1.067825	1.068041	1.0682849999999999	1.0685659999999999	1.0688800000000001	1.0692079999999999	1.0695300000000001	1.069828	1.070098	1.070343	1.0705750000000001	1.070808	1.0710519999999999	1.0713140000000001	1.0715920000000001	1.0718829999999999	1.072176	1.072462	1.0727329999999999	1.072986	1.073226	1.073466	1.0737209999999999	1.0740019999999999	1.0743069999999999	1.0746230000000001	1.0749249999999999	1.075186	1.0753889999999999	1.0755399999999999	1.075666	1.075806	1.0759939999999999	1.076244	1.0765469999999999	1.0768789999999999	1.0772060000000001	1.0774999999999999	1.0777509999999999	1.0779609999999999	1.0781449999999999	1.0783210000000001	1.0785	1.0786910000000001	1.0788960000000001	1.079116	1.0793539999999999	1.079609	1.0798749999999999	1.0801369999999999	1.0803750000000001	1.0805739999999999	1.08073	1.080865	1.081018	1.0812310000000001	1.081537	1.0819369999999999	1.0824009999999999	1.082873	1.0832930000000001	1.0836269999999999	1.083869	1.084052	1.0842240000000001	1.0844309999999999	1.084695	1.085013	1.0853569999999999	1.085696	1.0860069999999999	1.086287	1.086541	1.0867800000000001	1.087005	1.0872059999999999	1.0873699999999999	1.0874889999999999	1.087577	1.0876669999999999	1.087809	1.0880430000000001	1.08839	1.0888409999999999	1.0893619999999999	1.089906	1.0904339999999999	1.090921	1.091356	1.0917349999999999	1.0920570000000001	1.0923130000000001	1.0924959999999999	1.0926089999999999	1.092665	1.0926940000000001	1.0927309999999999	1.092805	1.092929	1.093094	1.0932850000000001	1.0934839999999999	1.0936859999999999	1.0939019999999999	1.094149	1.0944449999999999	1.0947849999999999	1.0951519999999999	1.09551	1.095828	1.0960909999999999	1.096306	1.0965009999999999	1.096708	1.0969519999999999	1.097235	1.097542	1.097844	1.0981179999999999	1.098355	1.098563	1.0987579999999999	1.098956	1.099164	1.099378	1.099585	1.0997710000000001	1.0999319999999999	1.1000749999999999	1.100212	1.1003559999999999	1.100511	1.100679	1.1008560000000001	1.1010439999999999	1.1012500000000001	1.101488	1.1017729999999999	1.102112	1.102498	1.1029139999999999	1.1033329999999999	1.1037269999999999	1.1040760000000001	1.1043700000000001	1.104609	1.104803	1.104962	1.1051	1.105232	1.1053740000000001	1.105542	1.1057490000000001	1.106001	1.1062959999999999	1.106625	1.1069739999999999	1.1073249999999999	1.107664	1.10798	1.108263	1.1085039999999999	1.1086959999999999	1.108838	1.108935	1.109005	1.109075	1.1091690000000001	1.109308	1.109496	1.1097189999999999	1.1099570000000001	1.1101859999999999	1.1103989999999999	1.1106009999999999	1.1108150000000001	1.111065	1.1113690000000001	1.111728	1.1121259999999999	1.112536	1.112927	1.11328	1.1135820000000001	1.1138330000000001	1.1140350000000001	1.11419	1.114303	1.114384	1.114452	1.1145350000000001	1.114665	1.1148629999999999	1.11513	1.1154470000000001	1.1157729999999999	1.116069	1.1163050000000001	1.116474	1.1165890000000001	1.116681	1.116778	1.1169020000000001	1.117062	1.117259	1.1174919999999999	1.117764	1.1180779999999999	1.118431	1.1188119999999999	1.1191930000000001	1.119542	1.1198269999999999	1.1200349999999999	1.1201749999999999	1.1202730000000001	1.1203609999999999	1.1204620000000001	1.1205799999999999	1.1207039999999999	1.1208119999999999	1.120892	1.1209499999999999	1.1210100000000001	1.121105	1.1212580000000001	1.1214729999999999	1.121731	1.1220019999999999	1.1222559999999999	1.122482	1.1226910000000001	1.122911	1.1231739999999999	1.123494	1.1238649999999999	1.1242540000000001	1.124622	1.1249279999999999	1.1251469999999999	1.1252800000000001	1.1253409999999999	1.125362	1.125375	1.1254120000000001	1.1254999999999999	1.1256539999999999	1.1258790000000001	1.126163	1.1264829999999999	1.126803	1.127092	1.1273249999999999	1.127502	1.127642	1.1277790000000001	1.1279490000000001	1.128171	1.1284419999999999	1.1287370000000001	1.1290230000000001	1.12927	1.129462	1.1296060000000001	1.1297200000000001	1.1298280000000001	1.1299459999999999	1.13008	1.1302319999999999	1.1304050000000001	1.130609	1.1308590000000001	1.1311690000000001	1.1315409999999999	1.1319600000000001	1.1323920000000001	1.132798	1.1331450000000001	1.133416	1.1336170000000001	1.1337710000000001	1.1339060000000001	1.1340479999999999	1.134207	1.1343810000000001	1.134565	1.1347529999999999	1.134943	1.1351389999999999	1.1353439999999999	1.1355569999999999	1.1357740000000001	1.1359889999999999	1.1361939999999999	1.136387	1.136566	1.136725	1.1368549999999999	1.1369419999999999	1.1369720000000001	1.136949	1.1368929999999999	1.136846	1.1368579999999999	1.136976	1.1372199999999999	1.1375820000000001	1.1380220000000001	1.138487	1.138927	1.1393059999999999	1.139615	1.139864	1.140069	1.140247	1.1404030000000001	1.1405419999999999	1.1406670000000001	1.14079	1.1409279999999999	1.1410990000000001	1.1413120000000001	1.141556	1.14181	1.1420459999999999	1.142244	1.142404	1.1425460000000001	1.1427020000000001	1.1429009999999999	1.1431560000000001	1.1434550000000001	1.143769	1.144058	1.144293	1.144461	1.144568	1.1446369999999999	1.1446940000000001	1.144765	1.1448640000000001	1.145	1.1451769999999999	1.145397	1.1456580000000001	1.1459569999999999	1.1462829999999999	1.146622	1.1469549999999999	1.1472709999999999	1.147559	1.1478219999999999	1.1480589999999999	1.1482730000000001	1.148455	1.1485939999999999	1.1486749999999999	1.1486879999999999	1.148639	1.148547	1.1484460000000001	1.1483730000000001	1.1483650000000001	1.148447	1.148633	1.1489240000000001	1.1493089999999999	1.149769	1.1502790000000001	1.1508080000000001	1.151324	1.1517949999999999	1.152196	1.1525110000000001	1.1527400000000001	1.1528940000000001	1.152998	1.1530849999999999	1.1531899999999999	1.1533469999999999	1.153583	1.153912	1.1543289999999999	1.1548099999999999	1.1553150000000001	1.1557930000000001	1.1561980000000001	1.156504	1.1567069999999999	1.1568320000000001	1.156919	1.157014	1.157146	1.157324	1.157535	1.1577519999999999	1.1579459999999999	1.158096	1.1581969999999999	1.158255	1.158283	1.158299	1.1583209999999999	1.1583680000000001	1.158461	1.1586209999999999	1.1588590000000001	1.159171	1.159535	1.1599109999999999	1.160261	1.1605529999999999	1.160782	1.1609700000000001	1.161154	1.1613690000000001	1.161627	1.16191	1.1621779999999999	1.162388	1.1625129999999999	1.162563	1.1625829999999999	1.1626350000000001	1.1627730000000001	1.1630229999999999	1.1633690000000001	1.1637710000000001	1.1641710000000001	1.164523	1.164809	1.1650370000000001	1.165233	1.165422	1.165621	1.165834	1.166056	1.166283	1.166515	1.1667590000000001	1.1670229999999999	1.167306	1.1675979999999999	1.1678809999999999	1.1681410000000001	1.168372	1.1685810000000001	1.1687829999999999	1.1689909999999999	1.1692089999999999	1.1694329999999999	1.169648	1.169845	1.170024	1.170202	1.1704030000000001	1.170647	1.170944	1.1712880000000001	1.171656	1.1720219999999999	1.172364	1.1726669999999999	1.1729290000000001	1.173149	1.1733279999999999	1.1734659999999999	1.173565	1.173637	1.173705	1.173799	1.173948	1.174167	1.1744520000000001	1.174779	1.175111	1.1754169999999999	1.1756720000000001	1.17587	1.176015	1.176115	1.1761790000000001	1.176215	1.1762379999999999	1.176275	1.1763600000000001	1.1765330000000001	1.1768160000000001	1.177206	1.1776709999999999	1.1781569999999999	1.178609	1.1789890000000001	1.179295	1.1795530000000001	1.1798029999999999	1.1800740000000001	1.1803710000000001	1.180669	1.18093	1.1811210000000001	1.181238	1.181306	1.1813739999999999	1.1814880000000001	1.1816679999999999	1.181905	1.182158	1.1823840000000001	1.18255	1.18265	1.1827080000000001	1.1827620000000001	1.1828419999999999	1.1829639999999999	1.1831229999999999	1.1833050000000001	1.183492	1.1836770000000001	1.1838610000000001	1.1840470000000001	1.1842280000000001	1.184391	1.1845129999999999	1.184579	1.18459	1.184569	1.184555	1.1845859999999999	1.184687	1.18486	1.185084	1.185324	1.185548	1.1857340000000001	1.185873	1.1859660000000001	1.186016	1.1860219999999999	1.1859869999999999	1.1859170000000001	1.185832	1.185756	1.185719	1.1857390000000001	1.185816	1.1859310000000001	1.1860550000000001	1.1861630000000001	1.186245	1.1863109999999999	1.186388	1.186504	1.1866779999999999	1.186912	1.1871959999999999	1.1875169999999999	1.1878660000000001	1.188245	1.18866	1.1891149999999999	1.1895979999999999	1.190083	1.190531	1.190906	1.191187	1.191373	1.191478	1.1915230000000001	1.1915249999999999	1.191492	1.191427	1.191338	1.1912430000000001	1.1911689999999999	1.1911480000000001	1.191201	1.1913290000000001	1.191511	1.1917139999999999	1.1919059999999999	1.192072	1.192218	1.1923649999999999	1.192542	1.1927620000000001	1.1930240000000001	1.1933130000000001	1.193608	1.1939	1.1941919999999999	1.194496	1.1948270000000001	1.195184	1.195551	1.195897	1.1961889999999999	1.196407	1.1965520000000001	1.1966410000000001	1.196696	1.196739	1.196779	1.19682	1.196863	1.19692	1.197017	1.1971890000000001	1.1974610000000001	1.197843	1.1983170000000001	1.198842	1.199363	1.199829	1.200207	1.2004859999999999	1.2006749999999999	1.2007939999999999	1.200869	1.2009240000000001	1.2009799999999999	1.201055	1.201163	1.2013050000000001	1.2014739999999999	1.2016450000000001	1.201789	1.201881	1.2019120000000001	1.2018979999999999	1.2018789999999999	1.2019010000000001	1.2020059999999999	1.202216	1.2025239999999999	1.202904	1.2033210000000001	1.2037450000000001	1.204156	1.204548	1.2049160000000001	1.205252	1.2055389999999999	1.2057599999999999	1.205905	1.2059820000000001	1.2060200000000001	1.206059	1.2061409999999999	1.2062900000000001	1.2065129999999999	1.2067920000000001	1.2071019999999999	1.2074180000000001	1.207722	1.2080059999999999	1.2082619999999999	1.20848	1.2086440000000001	1.208745	1.208782	1.2087840000000001	1.208801	1.2088909999999999	1.2091050000000001	1.209462	1.2099409999999999	1.2104809999999999	1.2109970000000001	1.211414	1.211679	1.2117800000000001	1.211743	1.2116210000000001	1.211473	1.2113499999999999	1.2112909999999999	1.211319	1.211443	1.2116640000000001	1.211975	1.2123600000000001	1.2127939999999999	1.213246	1.2136819999999999	1.21407	1.2143900000000001	1.214634	1.2148049999999999	1.214914	1.2149810000000001	1.2150300000000001	1.215085	1.2151700000000001	1.2153080000000001	1.2155069999999999	1.2157690000000001	1.2160820000000001	1.2164280000000001	1.2167889999999999	1.217152	1.217509	1.2178519999999999	1.21817	1.21844	1.218629	1.2187060000000001	1.2186570000000001	1.2184969999999999	1.21827	1.2180500000000001	1.21791	1.2179009999999999	1.218037	1.218291	1.2186110000000001	1.2189410000000001	1.219244	1.2195130000000001	1.219768	1.220043	1.220361	1.220726	1.2211190000000001	1.221506	1.221848	1.222119	1.2223139999999999	1.2224459999999999	1.2225470000000001	1.2226589999999999	1.2228270000000001	1.22309	1.2234700000000001	1.223965	1.2245410000000001	1.2251350000000001	1.225662	1.2260420000000001	1.2262109999999999	1.226148	1.225881	1.225479	1.225041	1.2246600000000001	1.2244170000000001	1.224364	1.224515	1.2248589999999999	1.225357	1.2259530000000001	1.2265760000000001	1.227149	1.2276050000000001	1.227895	1.2280009999999999	1.2279420000000001	1.2277670000000001	1.227535	1.2273069999999999	1.2271300000000001	1.227041	1.2270639999999999	1.227225	1.227538	1.2280059999999999	1.2286090000000001	1.229304	1.230024	1.2306950000000001	1.2312479999999999	1.231633	1.2318309999999999	1.2318610000000001	1.2317720000000001	1.231622	1.2314560000000001	1.2312799999999999	1.231069	1.2307760000000001	1.2303649999999999	1.2298389999999999	1.2292449999999999	1.2286699999999999	1.228205	1.227929	1.2278899999999999	1.2281010000000001	1.228545	1.229174	1.229919	1.230685	1.2313620000000001	1.231857	1.2321139999999999	1.2321470000000001	1.2320409999999999	1.231949	1.23203	1.232402	1.233101	1.234067	1.2351620000000001	1.23621	1.237058	1.237617	1.237868	1.2378579999999999	1.2376750000000001	1.2374179999999999	1.237169	1.236991	1.236918	1.236955	1.237077	1.237236	1.237371	1.2374229999999999	1.2373540000000001	1.2371669999999999	1.236907	1.2366520000000001	1.236491	1.236502	1.2367300000000001	1.2371810000000001	1.2378279999999999	1.2386189999999999	1.2394970000000001	1.2403979999999999	1.241271	1.24207	1.242761	1.243328	1.2437689999999999	1.244103	1.2443569999999999	1.2445630000000001	1.244742	1.2448980000000001	1.245023	1.2451049999999999	1.2451449999999999	1.245163	1.245198	1.2452939999999999	1.245482	1.2457640000000001	1.2461089999999999	1.2464599999999999	1.2467569999999999	1.2469619999999999	1.247071	1.2471140000000001	1.2471399999999999	1.247196	1.2473080000000001	1.2474749999999999	1.247676	1.2478880000000001	1.2480929999999999	1.2482850000000001	1.2484690000000001	1.2486440000000001	1.2488030000000001	1.2489319999999999	1.2490190000000001	1.249066	1.249098	1.249161	1.2493030000000001	1.249555	1.2499199999999999	1.2503679999999999	1.2508490000000001	1.2513110000000001	1.2517160000000001	1.2520500000000001	1.252318	1.2525299999999999	1.252694	1.2528060000000001	1.252858	1.252848	1.2527889999999999	1.252707	1.2526360000000001	1.2526040000000001	1.252626	1.2526980000000001	1.252812	1.2529619999999999	1.253158	1.2534149999999999	1.2537499999999999	1.2541629999999999	1.2546299999999999	1.2551129999999999	1.2555670000000001	1.2559670000000001	1.256319	1.2566600000000001	1.257034	1.257474	1.257978	1.2585029999999999	1.2589790000000001	1.2593319999999999	1.2595190000000001	1.259539	1.2594339999999999	1.2592680000000001	1.259109	1.2590060000000001	1.2589840000000001	1.259045	1.25918	1.2593780000000001	1.2596259999999999	1.259911	1.260213	1.260508	1.2607740000000001	1.261001	1.261198	1.2613890000000001	1.2616039999999999	1.2618640000000001	1.262168	1.262491	1.262796	1.2630509999999999	1.2632460000000001	1.263401	1.2635529999999999	1.2637449999999999	1.264006	1.26434	1.2647250000000001	1.2651289999999999	1.265522	1.2658849999999999	1.266214	1.2665120000000001	1.2667790000000001	1.26701	1.2671939999999999	1.2673239999999999	1.2674030000000001	1.267452	1.267496	1.267558	1.267647	1.267749	1.2678389999999999	1.2678879999999999	1.2678769999999999	1.2678069999999999	1.267701	1.26759	1.2675080000000001	1.2674810000000001	1.2675289999999999	1.267663	1.26789	1.2682119999999999	1.2686230000000001	1.269102	1.2696099999999999	1.2701009999999999	1.270527	1.2708550000000001	1.2710809999999999	1.271226	1.271325	1.271415	1.2715240000000001	1.27166	1.271822	1.272008	1.2722249999999999	1.2724850000000001	1.272804	1.273185	1.2736080000000001	1.27403	1.2743990000000001	1.274667	1.274813	1.27485	1.2748219999999999	1.274788	1.2747980000000001	1.2748839999999999	1.27505	1.275277	1.2755339999999999	1.275792	1.276033	1.276249	1.2764439999999999	1.2766280000000001	1.276818	1.277029	1.2772760000000001	1.277569	1.2779100000000001	1.278287	1.2786740000000001	1.279039	1.27935	1.2795829999999999	1.279733	1.2798080000000001	1.2798320000000001	1.2798320000000001	1.279841	1.2798860000000001	1.2799910000000001	1.280176	1.2804450000000001	1.2807900000000001	1.281174	1.281549	1.281857	1.2820499999999999	1.2821119999999999	1.2820640000000001	1.2819640000000001	1.281879	1.2818719999999999	1.2819750000000001	1.2821830000000001	1.2824629999999999	1.282769	1.283067	1.283345	1.283606	1.2838620000000001	1.284117	1.284357	1.2845599999999999	1.2847090000000001	1.284807	1.2848869999999999	1.2850090000000001	1.2852349999999999	1.285606	1.2861290000000001	1.286772	1.287477	1.288171	1.2888010000000001	1.289331	1.2897449999999999	1.290038	1.2902070000000001	1.2902499999999999	1.2901659999999999	1.289968	1.289687	1.2893699999999999	1.2890760000000001	1.2888550000000001	1.2887390000000001	1.2887379999999999	1.2888440000000001	1.2890379999999999	1.2892950000000001	1.2895920000000001	1.289903	1.290205	1.2904720000000001	1.2906880000000001	1.2908489999999999	1.290972	1.291086	1.2912269999999999	1.29142	1.2916719999999999	1.291968	1.292281	1.2925880000000001	1.2928789999999999	1.293166	1.293471	1.2938130000000001	1.2941940000000001	1.294592	1.2949740000000001	1.295312	1.2955909999999999	1.2958259999999999	1.296041	1.2962640000000001	1.296505	1.296753	1.2969790000000001	1.297156	1.2972790000000001	1.2973650000000001	1.297452	1.2975779999999999	1.297768	1.2980149999999999	1.298295	1.2985720000000001	1.2988230000000001	1.299042	1.2992360000000001	1.299415	1.299577	1.299706	1.299782	1.2997989999999999	1.2997810000000001	1.2997829999999999	1.299876	1.300117	1.3005180000000001	1.30104	1.301604	1.3021210000000001	1.3025279999999999	1.302816	1.303023	1.303218	1.3034539999999999	1.303749	1.3040750000000001	1.3043800000000001	1.3046150000000001	1.304765	1.3048630000000001	1.304972	1.3051550000000001	1.305442	1.3058099999999999	1.3061929999999999	1.3065089999999999	1.306689	1.306708	1.3065929999999999	1.3064039999999999	1.3062130000000001	1.3060769999999999	1.306033	1.3060929999999999	1.30626	1.3065370000000001	1.3069249999999999	1.3074269999999999	1.3080259999999999	1.308686	1.30935	1.3099499999999999	1.310433	1.310765	1.3109459999999999	1.3109999999999999	1.3109660000000001	1.3108880000000001	1.3107960000000001	1.310713	1.3106519999999999	1.310613	1.3105910000000001	1.310575	1.310549	1.3105	1.3104210000000001	1.310324	1.3102389999999999	1.310208	1.3102739999999999	1.310467	1.310791	1.311223	1.31172	1.3122389999999999	1.3127409999999999	1.313212	1.313652	1.3140750000000001	1.3144910000000001	1.3149010000000001	1.315293	1.31565	1.3159559999999999	1.3162039999999999	1.316397	1.316546	1.3166659999999999	1.31677	1.316872	1.3169820000000001	1.3171139999999999	1.317283	1.317502	1.317777	1.3181039999999999	1.318462	1.3188249999999999	1.319156	1.3194239999999999	1.3196079999999999	1.319701	1.3197110000000001	1.319661	1.319582	1.3195140000000001	1.3194900000000001	1.3195410000000001	1.319682	1.31992	1.3202469999999999	1.3206519999999999	1.321124	1.3216509999999999	1.3222240000000001	1.322829	1.3234379999999999	1.3240130000000001	1.3245070000000001	1.324872	1.325078	1.3251250000000001	1.3250420000000001	1.3248819999999999	1.3247059999999999	1.3245659999999999	1.324492	1.324492	1.32456	1.3246869999999999	1.3248629999999999	1.3250850000000001	1.3253470000000001	1.3256300000000001	1.3259019999999999	1.3261229999999999	1.326255	1.326282	1.3262149999999999	1.3260940000000001	1.325974	1.3259049999999999	1.325925	1.326044	1.326257	1.326549	1.3269070000000001	1.327326	1.3278000000000001	1.328322	1.3288660000000001	1.3293950000000001	1.3298700000000001	1.33026	1.3305549999999999	1.3307690000000001	1.330935	1.3310919999999999	1.3312619999999999	1.3314490000000001	1.331639	1.331806	1.3319289999999999	1.3319989999999999	1.3320259999999999	1.3320350000000001	1.332055	1.3321160000000001	1.3322419999999999	1.3324480000000001	1.3327340000000001	1.333091	1.3334950000000001	1.333907	1.3342810000000001	1.334576	1.3347629999999999	1.3348390000000001	1.334827	1.334775	1.334738	1.3347640000000001	1.334884	1.3351040000000001	1.335412	1.335779	1.3361719999999999	1.3365590000000001	1.336908	1.3371980000000001	1.3374159999999999	1.3375710000000001	1.3376870000000001	1.337804	1.337969	1.338212	1.338541	1.338924	1.3393109999999999	1.3396429999999999	1.339877	1.340006	1.3400609999999999	1.3400939999999999	1.3401529999999999	1.340265	1.340422	1.3405899999999999	1.3407290000000001	1.340819	1.3408690000000001	1.340919	1.341018	1.3412059999999999	1.3414919999999999	1.3418559999999999	1.3422529999999999	1.342638	1.3429800000000001	1.343267	1.34351	1.343728	1.343939	1.344157	1.3443929999999999	1.344657	1.344959	1.345302	1.345674	1.3460460000000001	1.346374	1.3466070000000001	1.346714	1.3466990000000001	1.3466009999999999	1.3464860000000001	1.346422	1.346457	1.346606	1.346848	1.3471420000000001	1.3474489999999999	1.347745	1.3480220000000001	1.3482829999999999	1.3485279999999999	1.3487530000000001	1.348946	1.3491059999999999	1.3492519999999999	1.349421	1.3496649999999999	1.3500209999999999	1.3504910000000001	1.351032	1.3515600000000001	1.3519840000000001	1.352233	1.352285	1.3521780000000001	1.351993	1.3518289999999999	1.3517619999999999	1.351837	1.35205	1.352368	1.3527450000000001	1.353137	1.3535170000000001	1.3538680000000001	1.3541840000000001	1.3544590000000001	1.354687	1.354859	1.354967	1.3550089999999999	1.354986	1.3549059999999999	1.354789	1.354663	1.354571	1.3545590000000001	1.354668	1.3549180000000001	1.355294	1.355747	1.3561939999999999	1.356555	1.356776	1.356843	1.356795	1.3567089999999999	1.3566689999999999	1.356741	1.356951	1.357286	1.357702	1.358144	1.3585579999999999	1.3589089999999999	1.359172	1.35934	1.359416	1.3594200000000001	1.359394	1.359396	1.359494	1.3597459999999999	1.3601799999999999	1.3607830000000001	1.361505	1.362276	1.363032	1.3637319999999999	1.3643700000000001	1.364959	1.3655120000000001	1.3660190000000001	1.3664480000000001	1.3667560000000001	1.3669100000000001	1.366916	1.3668229999999999	1.3667119999999999	1.3666689999999999	1.3667480000000001	1.3669549999999999	1.3672489999999999	1.3675649999999999	1.367842	1.3680490000000001	1.368193	1.3683099999999999	1.3684400000000001	1.3685989999999999	1.3687780000000001	1.368938	1.369035	1.3690340000000001	1.3689290000000001	1.3687499999999999	1.3685510000000001	1.3684019999999999	1.3683700000000001	1.368509	1.368841	1.369351	1.3699790000000001	1.370633	1.371197	1.3715660000000001	1.3716820000000001	1.3715470000000001	1.371235	1.3708640000000001	1.3705670000000001	1.370444	1.3705309999999999	1.3708	1.371181	1.371596	1.3719859999999999	1.3723369999999999	1.372663	1.3729849999999999	1.3733070000000001	1.3736029999999999	1.373828	1.373939	1.373926	1.373821	1.373686	1.373596	1.3736029999999999	1.3737140000000001	1.3738969999999999	1.374098	1.3742749999999999	1.3744149999999999	1.3745400000000001	1.3746910000000001	1.3749130000000001	1.375221	1.375604	1.3760250000000001	1.3764419999999999	1.376825	1.3771640000000001	1.3774679999999999	1.3777509999999999	1.3780269999999999	1.3783000000000001	1.3785719999999999	1.378844	1.379122	1.379416	1.379734	1.380074	1.3804240000000001	1.380771	1.3811059999999999	1.3814310000000001	1.381759	1.3820969999999999	1.3824419999999999	1.3827659999999999	1.3830229999999999	1.383168	1.3831739999999999	1.3830530000000001	1.382852	1.382639	1.382471	1.3823810000000001	1.382363	1.382385	1.3824080000000001	1.382417	1.382423	1.382463	1.382576	1.3827910000000001	1.3831059999999999	1.3834919999999999	1.3839049999999999	1.3843019999999999	1.3846529999999999	1.384935	1.3851309999999999	1.385229	1.385219	1.3851119999999999	1.3849450000000001	1.3847970000000001	1.3847640000000001	1.3849370000000001	1.3853679999999999	1.3860459999999999	1.386895	1.3877889999999999	1.3886050000000001	1.3892439999999999	1.389664	1.389877	1.389926	1.3898649999999999	1.3897299999999999	1.3895489999999999	1.389346	1.3891530000000001	1.389016	1.3889879999999999	1.3890979999999999	1.3893439999999999	1.38968	1.390036	1.390339	1.390549	1.3906689999999999	1.3907430000000001	1.3908320000000001	1.3909830000000001	1.391219	1.3915299999999999	1.3918889999999999	1.3922669999999999	1.3926499999999999	1.3930340000000001	1.3934120000000001	1.3937649999999999	1.394053	1.3942300000000001	1.3942650000000001	1.394161	1.3939649999999999	1.3937489999999999	1.3935949999999999	1.3935569999999999	1.393651	1.393856	1.3941330000000001	1.394447	1.394784	1.395146	1.3955379999999999	1.3959509999999999	1.396353	1.3966959999999999	1.396943	1.3970860000000001	1.397165	1.3972549999999999	1.397435	1.397761	1.3982330000000001	1.3988039999999999	1.3993819999999999	1.3998759999999999	1.4002190000000001	1.4003890000000001	1.400409	1.4003289999999999	1.4002190000000001	1.4001440000000001	1.400161	1.4003239999999999	1.400665	1.401197	1.401894	1.4026890000000001	1.403478	1.4041429999999999	1.4045859999999999	1.4047609999999999	1.4046890000000001	1.40445	1.4041570000000001	1.403923	1.403818	1.4038679999999999	1.4040520000000001	1.404326	1.4046419999999999	1.404963	1.405268	1.4055489999999999	1.405805	1.4060379999999999	1.406258	1.4064829999999999	1.406738	1.407049	1.407429	1.407867	1.408328	1.408763	1.4091260000000001	1.409389	1.4095530000000001	1.409646	1.4097040000000001	1.409756	1.409816	1.4098869999999999	1.409972	1.4100870000000001	1.4102699999999999	1.4105639999999999	1.4110069999999999	1.411605	1.4123250000000001	1.413095	1.4138230000000001	1.414428	1.4148579999999999	1.415098	1.4151670000000001	1.415097	1.4149119999999999	1.4146209999999999	1.4142250000000001	1.4137219999999999	1.413133	1.412512	1.4119409999999999	1.4115230000000001	1.411359	1.411516	1.412013	1.4128080000000001	1.4138040000000001	1.414863	1.4158409999999999	1.416628	1.4171659999999999	1.417468	1.417608	1.4176930000000001	1.417821	1.4180459999999999	1.4183650000000001	1.418722	1.4190430000000001	1.419262	1.41936	1.419357	1.419305	1.4192469999999999	1.419195	1.4191240000000001	1.4189849999999999	1.4187430000000001	1.418404	1.4180269999999999	1.4177139999999999	1.417567	1.417651	1.4179649999999999	1.4184460000000001	1.419	1.4195310000000001	1.419983	1.420347	1.42065	1.4209309999999999	1.4212130000000001	1.4214960000000001	1.42177	1.422029	1.4222870000000001	1.4225749999999999	1.4229240000000001	1.423343	1.423805	1.42425	1.4246129999999999	1.424857	1.424992	1.425076	1.4251819999999999	1.4253670000000001	1.425637	1.4259459999999999	1.42621	1.426356	1.426358	1.42625	1.426112	1.4260269999999999	1.4260470000000001	1.426167	1.4263330000000001	1.4264699999999999	1.4265289999999999	1.4265080000000001	1.426463	1.4264730000000001	1.426615	1.4269259999999999	1.4274	1.427994	1.4286540000000001	1.4293389999999999	1.430023	1.4306909999999999	1.431324	1.4318789999999999	1.432302	1.432544	1.432585	1.4324570000000001	1.432237	1.432032	1.4319390000000001	1.4320139999999999	1.4322589999999999	1.432634	1.433074	1.4335199999999999	1.4339459999999999	1.43435	1.4347510000000001	1.435163	1.435578	1.4359649999999999	1.4362820000000001	1.4364859999999999	1.4365559999999999	1.4364969999999999	1.4363379999999999	1.4361219999999999	1.4358949999999999	1.4357	1.435578	1.435562	1.4356880000000001	1.435991	1.4364889999999999	1.437187	1.4380569999999999	1.4390449999999999	1.440064	1.4410240000000001	1.4418359999999999	1.4424349999999999	1.442793	1.4429289999999999	1.442896	1.4427730000000001	1.4426460000000001	1.4425870000000001	1.442639	1.4428099999999999	1.4430769999999999	1.4433990000000001	1.4437230000000001	1.4440029999999999	1.444204	1.4443029999999999	1.444285	1.4441459999999999	1.443892	1.4435439999999999	1.4431400000000001	1.4427369999999999	1.4423969999999999	1.4421729999999999	1.4421029999999999	1.4421930000000001	1.442423	1.442758	1.4431639999999999	1.443622	1.444134	1.4447179999999999	1.4454	1.4461919999999999	1.4470829999999999	1.4480329999999999	1.4489780000000001	1.4498390000000001	1.450536	1.4510080000000001	1.4512259999999999	1.451203	1.4509970000000001	1.4506969999999999	1.45041	1.450223	1.4501869999999999	1.450302	1.4505250000000001	1.45079	1.451041	1.4512609999999999	1.4514800000000001	1.4517580000000001	1.4521470000000001	1.4526589999999999	1.453241	1.4537929999999999	1.454189	1.45434	1.4542269999999999	1.4539169999999999	1.453543	1.4532480000000001	1.453152	1.453314	1.45373	1.4543520000000001	1.4551270000000001	1.4560090000000001	1.456961	1.457943	1.4588950000000001	1.4597249999999999	1.4603429999999999	1.46068	1.4607289999999999	1.4605509999999999	1.460264	1.46	1.4598500000000001	1.459846	1.459959	1.460132	1.4603109999999999	1.4604809999999999	1.4606589999999999	1.4608749999999999	1.4611320000000001	1.4613940000000001	1.4615819999999999	1.4616229999999999	1.4614879999999999	1.461225	1.460947	1.46079	1.46086	1.4611799999999999	1.461681	1.4622250000000001	1.4626790000000001	1.462958	1.4630650000000001	1.463079	1.4631110000000001	1.4632559999999999	1.463551	1.4639740000000001	1.4644710000000001	1.4649989999999999	1.465543	1.466132	1.4668019999999999	1.4675750000000001	1.468423	1.4692810000000001	1.4700530000000001	1.4706630000000001	1.471074	1.4712959999999999	1.471371	1.4713480000000001	1.4712620000000001	1.471123	1.4709300000000001	1.470685	1.470413	1.4701610000000001	1.469989	1.469954	1.4701040000000001	1.4704660000000001	1.471052	1.4718580000000001	1.472855	1.473981	1.475125	1.476138	1.476863	1.477169	1.4770049999999999	1.4764189999999999	1.4755590000000001	1.474618	1.4737800000000001	1.4731860000000001	1.4728939999999999	1.4729019999999999	1.473177	1.4736860000000001	1.474407	1.4753210000000001	1.4763850000000001	1.4775069999999999	1.47855	1.4793689999999999	1.479849	1.479962	1.479776	1.479441	1.4791319999999999	1.4789840000000001	1.479063	1.4793559999999999	1.4797959999999999	1.480297	1.4807859999999999	1.4812179999999999	1.481555	1.4817659999999999	1.481813	1.48167	1.4813480000000001	1.480912	1.4804839999999999	1.4802	1.4801740000000001	1.480456	1.481012	1.4817480000000001	1.4825429999999999	1.4833099999999999	1.484005	1.484626	1.4851859999999999	1.485671	1.486035	1.4862120000000001	1.4861580000000001	1.485886	1.485482	1.4850859999999999	1.484831	1.4847969999999999	1.4849810000000001	1.4853160000000001	1.4857070000000001	1.486092	1.4864790000000001	1.4869330000000001	1.487536	1.488318	1.4892179999999999	1.490076	1.4906950000000001	1.4908969999999999	1.490607	1.4898880000000001	1.4889269999999999	1.48797	1.4872449999999999	1.4869209999999999	1.487069	1.487676	1.4886740000000001	1.4899709999999999	1.491468	1.49305	1.494594	1.495959	1.497004	1.497627	1.49779	1.497538	1.496991	1.496316	1.4956940000000001	1.4952620000000001	1.495109	1.495263	1.4956959999999999	1.49634	1.4970969999999999	1.4978629999999999	1.498526	1.498996	1.499223	1.499212	1.499028	1.4987820000000001	1.4986090000000001	1.4986200000000001	1.498875	1.499369	1.500041	1.500791	1.5015099999999999	1.5021169999999999	1.5025580000000001	1.50282	1.5029110000000001	1.5028619999999999	1.502715	1.5025250000000001	1.5023610000000001	1.5023010000000001	1.5024150000000001	1.5027550000000001	1.503323	1.5040690000000001	1.5048809999999999	1.5056099999999999	1.5061119999999999	1.5062739999999999	1.5060720000000001	1.5055769999999999	1.504961	1.5044420000000001	1.504232	1.50448	1.505212	1.506324	1.507601	1.5087999999999999	1.5097069999999999	1.510219	1.5103660000000001	1.5102910000000001	1.5101819999999999	1.510184	1.5103549999999999	1.5106459999999999	1.5109490000000001	1.5111509999999999	1.5112030000000001	1.5111460000000001	1.5110870000000001	1.511134	1.5113350000000001	1.511636	1.5119039999999999	1.5119880000000001	1.511792	1.511342	1.5107889999999999	1.5103610000000001	1.5102519999999999	1.510559	1.5112220000000001	1.51206	1.512829	1.5133270000000001	1.513482	1.513371	1.5131920000000001	1.513163	1.513463	1.5141439999999999	1.5151349999999999	1.5162709999999999	1.5173589999999999	1.518259	1.5189029999999999	1.51932	1.519593	1.5198339999999999	1.520127	1.520518	1.5210060000000001	1.521563	1.5221469999999999	1.5227219999999999	1.5232669999999999	1.523776	1.5242450000000001	1.524667	1.5250250000000001	1.525291	1.5254350000000001	1.5254430000000001	1.5253289999999999	1.525142	1.5249680000000001	1.524905	1.5250360000000001	1.5254030000000001	1.5259929999999999	1.526732	1.527509	1.5282089999999999	1.5287470000000001	1.529083	1.529231	1.5292429999999999	1.5291809999999999	1.529099	1.529031	1.5289900000000001	1.5289790000000001	1.5289950000000001	1.529031	1.5290779999999999	1.5291220000000001	1.5291459999999999	1.5291410000000001	1.52912	1.5291220000000001	1.5292049999999999	1.529433	1.529847	1.530446	1.5311859999999999	1.531992	1.532794	1.533541	1.53423	1.5348949999999999	1.5355859999999999	1.5363359999999999	1.537139	1.537949	1.5387010000000001	1.539336	1.5398320000000001	1.540216	1.5405599999999999	1.5409459999999999	1.5414300000000001	1.542019	1.542651	1.543223	1.5436099999999999	1.5437179999999999	1.543526	1.543099	1.5425899999999999	1.5421879999999999	1.542084	1.5423899999999999	1.5431060000000001	1.5441039999999999	1.5451699999999999	1.546062	1.546584	1.5466759999999999	1.546424	1.5460499999999999	1.5458050000000001	1.5458970000000001	1.5464	1.5472379999999999	1.5482130000000001	1.5490889999999999	1.549695	1.5499609999999999	1.5499400000000001	1.5497510000000001	1.5495319999999999	1.549363	1.5492600000000001	1.549194	1.549145	1.5491440000000001	1.5492889999999999	1.5497069999999999	1.5505059999999999	1.5517209999999999	1.5532840000000001	1.5550360000000001	1.556773	1.5583199999999999	1.5595650000000001	1.5604789999999999	1.561099	1.5614950000000001	1.5617369999999999	1.5618799999999999	1.5619719999999999	1.562065	1.562208	1.5624450000000001	1.562781	1.5631759999999999	1.563542	1.563785	1.563852	1.563771	1.5636570000000001	1.5636730000000001	1.5639719999999999	1.5646230000000001	1.565574	1.5666530000000001	1.5676399999999999	1.5683229999999999	1.5685789999999999	1.568419	1.5679730000000001	1.5674459999999999	1.567029	1.5668660000000001	1.567007	1.567421	1.5680179999999999	1.5686850000000001	1.569323	1.5698479999999999	1.570211	1.57039	1.5703800000000001	1.570192	1.5698350000000001	1.5693189999999999	1.568649	1.567836	1.5669169999999999	1.56596	1.565075	1.5643990000000001	1.5640529999999999	1.564109	1.564557	1.5653049999999999	1.5661989999999999	1.5670729999999999	1.5678160000000001	1.5683879999999999	1.568827	1.5692140000000001	1.5696300000000001	1.5701039999999999	1.570616	1.5711010000000001	1.5715030000000001	1.571801	1.5720229999999999	1.5722290000000001	1.5724739999999999	1.5727709999999999	1.573086	1.5733509999999999	1.573499	1.5735079999999999	1.57341	1.5732820000000001	1.573204	1.5732280000000001	1.5733550000000001	1.573547	1.5737570000000001	1.5739650000000001	1.5741959999999999	1.5745070000000001	1.5749519999999999	1.5755429999999999	1.5762339999999999	1.576927	1.5775170000000001	1.577922	1.5781289999999999	1.578192	1.5782050000000001	1.5782609999999999	1.578411	1.5786500000000001	1.5789230000000001	1.5791539999999999	1.5792790000000001	1.579277	1.579172	1.5790409999999999	1.578975	1.579078	1.579434	1.580085	1.5810200000000001	1.58216	1.5833820000000001	1.5845210000000001	1.5854269999999999	1.586006	1.5862480000000001	1.5862289999999999	1.586071	1.5859049999999999	1.585804	1.585771	1.585745	1.5856429999999999	1.5854060000000001	1.585027	1.5845590000000001	1.5840890000000001	1.583704	1.5834550000000001	1.583358	1.5834060000000001	1.5835939999999999	1.5839270000000001	1.584417	1.5850569999999999	1.5858030000000001	1.5865689999999999	1.587267	1.5878399999999999	1.5883119999999999	1.588792	1.5894440000000001	1.590408	1.5917330000000001	1.593332	1.595002	1.596487	1.5975600000000001	1.5981129999999999	1.598168	1.597845	1.597281	1.5965720000000001	1.5957380000000001	1.5947519999999999	1.593599	1.5923419999999999	1.591126	1.5901670000000001	1.5896680000000001	1.589736	1.590349	1.5913619999999999	1.592568	1.5937589999999999	1.594803	1.5956600000000001	1.5963499999999999	1.5969100000000001	1.597348	1.597628	1.597696	1.5975239999999999	1.597148	1.5966720000000001	1.5962510000000001	1.5960399999999999	1.596136	1.5965499999999999	1.597194	1.5979099999999999	1.5984959999999999	1.5987579999999999	1.5985659999999999	1.597877	1.596765	1.5954159999999999	1.594125	1.5932189999999999	1.5929770000000001	1.5935649999999999	1.594951	1.596911	1.5990519999999999	1.600956	1.6022940000000001	1.6029150000000001	1.602895	1.6024849999999999	1.6020239999999999	1.6018019999999999	1.6020110000000001	1.602708	1.6038429999999999	1.6053029999999999	1.606954	1.608673	1.6103190000000001	1.611729	1.6127210000000001	1.6131089999999999	1.612776	1.6117250000000001	1.610115	1.6082289999999999	1.606398	1.604932	1.6040220000000001	1.6037090000000001	1.603898	1.6044130000000001	1.605059	1.6056790000000001	1.6062019999999999	1.6066320000000001	1.6070340000000001	1.6074870000000001	1.6080589999999999	1.608778	1.6096220000000001	1.61052	1.611372	1.6120840000000001	1.612592	1.612897	1.6130679999999999	1.613237	1.6135489999999999	1.6141179999999999	1.614984	1.616101	1.6173489999999999	1.618565	1.619604	1.6203609999999999	1.6207750000000001	1.620824	1.620495	1.6197779999999999	1.618682	1.6172660000000001	1.6156710000000001	1.6141019999999999	1.612814	1.612036	1.6118980000000001	1.6124099999999999	1.613453	1.614846	1.6163920000000001	1.61795	1.619461	1.620914	1.622309	1.6236079999999999	1.6247210000000001	1.625537	1.625977	1.6260399999999999	1.6258250000000001	1.6254960000000001	1.625232	1.625149	1.625273	1.6255329999999999	1.6258170000000001	1.626004	1.6260159999999999	1.6258250000000001	1.6254440000000001	1.624903	1.6242300000000001	1.6234679999999999	1.622681	1.6219669999999999	1.6214500000000001	1.621235	1.621364	1.6217859999999999	1.622371	1.6229560000000001	1.623416	1.6237330000000001	1.6240079999999999	1.624438	1.625216	1.6264479999999999	1.628085	1.629918	1.631629	1.6328929999999999	1.6335090000000001	1.633448	1.6328780000000001	1.632074	1.631354	1.6309709999999999	1.631041	1.631545	1.6323380000000001	1.633216	1.63395	1.634363	1.6343719999999999	1.6339969999999999	1.6333610000000001	1.6326639999999999	1.6321509999999999	1.6320380000000001	1.6324799999999999	1.633529	1.6351169999999999	1.637059	1.6390750000000001	1.6408640000000001	1.642134	1.6426799999999999	1.642431	1.641462	1.6399820000000001	1.6382680000000001	1.6366289999999999	1.635318	1.634479	1.6341410000000001	1.6342220000000001	1.634582	1.6350709999999999	1.6355900000000001	1.6361019999999999	1.636617	1.6371439999999999	1.6376500000000001	1.638039	1.6381870000000001	1.6379900000000001	1.637437	1.636636	1.6358060000000001	1.6352070000000001	1.6350309999999999	1.6353390000000001	1.6360330000000001	1.6369069999999999	1.6377200000000001	1.6383080000000001	1.638639	1.6388149999999999	1.6390169999999999	1.639413	1.640107	1.6410990000000001	1.642315	1.643645	1.6450020000000001	1.646336	1.6476090000000001	1.6487700000000001	1.649729	1.6503570000000001	1.6505399999999999	1.650226	1.649473	1.648434	1.647327	1.6463589999999999	1.645654	1.6452420000000001	1.6450629999999999	1.645014	1.6449860000000001	1.6449020000000001	1.64472	1.644423	1.644004	1.64347	1.642854	1.6422349999999999	1.6417379999999999	1.641516	1.641691	1.642304	1.643276	1.6444220000000001	1.645489	1.646228	1.6464939999999999	1.6462680000000001	1.645675	1.644917	1.644226	1.6437900000000001	1.643705	1.643975	1.644523	1.645219	1.6459029999999999	1.6464179999999999	1.646644	1.646506	1.646001	1.6451929999999999	1.6442099999999999	1.6432020000000001	1.642312	1.6416599999999999	1.6413169999999999	1.641321	1.6416930000000001	1.6424449999999999	1.6435820000000001	1.645073	1.646838	1.648719	1.6505069999999999	1.652002	1.6530629999999999	1.6536740000000001	1.6539440000000001	1.65408	1.654307	1.6547769999999999	1.6555299999999999	1.6564779999999999	1.6574409999999999	1.6581980000000001	1.658569	1.6584479999999999	1.657815	1.656725	1.655284	1.653637	1.6519459999999999	1.6503890000000001	1.6491469999999999	1.648363	1.6481209999999999	1.648414	1.649141	1.650112	1.651092	1.6518660000000001	1.6522570000000001	1.652166	1.651573	1.65052	1.6490990000000001	1.6474299999999999	1.645669	1.6439809999999999	1.642528	1.641451	1.6408309999999999	1.6406799999999999	1.640938	1.641499	1.642242	1.643057	1.6438740000000001	1.6446590000000001	1.64541	1.6461410000000001	1.6468879999999999	1.6477109999999999	1.648692	1.6499330000000001	1.651519	1.6534679999999999	1.655689	1.657961	1.6599759999999999	1.6613789999999999	1.661897	1.6614180000000001	1.660042	1.6580509999999999	1.655829	1.6538010000000001	1.6523030000000001	1.651559	1.6516630000000001	1.6525749999999999	1.654137	1.6560839999999999	1.6580999999999999	1.6598409999999999	1.6610119999999999	1.661454	1.661192	1.6604429999999999	1.6595420000000001	1.658863	1.658682	1.6590910000000001	1.6599870000000001	1.661122	1.662223	1.6630780000000001	1.6636299999999999	1.6639710000000001	1.6642889999999999	1.6647609999999999	1.6654739999999999	1.6663939999999999	1.667386	1.6682680000000001	1.668885	1.6691670000000001	1.6691370000000001	1.6688860000000001	1.668526	1.6681550000000001	1.667832	1.667565	1.667332	1.6670910000000001	1.666801	1.6664319999999999	1.6659790000000001	1.6654599999999999	1.664914	1.6643859999999999	1.663897	1.6634260000000001	1.6629160000000001	1.662296	1.6615249999999999	1.660655	1.65984	1.6593249999999999	1.6593599999999999	1.6601030000000001	1.661537	1.6634450000000001	1.6654310000000001	1.6670370000000001	1.667918	1.667934	1.667222	1.666118	1.6650670000000001	1.664461	1.6645209999999999	1.6652739999999999	1.6665620000000001	1.6681189999999999	1.6696219999999999	1.670785	1.671395	1.671316	1.6705099999999999	1.669041	1.667084	1.6649020000000001	1.662825	1.661187	1.660231	1.660066	1.6606430000000001	1.6617850000000001	1.6632499999999999	1.664801	1.6662840000000001	1.6676200000000001	1.6687920000000001	1.6697949999999999	1.6705970000000001	1.6711240000000001	1.671295	1.6710499999999999	1.6704030000000001	1.6694530000000001	1.6683779999999999	1.6674	1.6667339999999999	1.66658	1.6670780000000001	1.668293	1.6701900000000001	1.672625	1.675322	1.6778789999999999	1.6798729999999999	1.6809149999999999	1.680779	1.6794880000000001	1.677322	1.6747559999999999	1.6722859999999999	1.6703490000000001	1.6691940000000001	1.6688499999999999	1.6691750000000001	1.6699360000000001	1.6709210000000001	1.6719900000000001	1.6731149999999999	1.6743440000000001	1.6757439999999999	1.67733	1.6790290000000001	1.68068	1.6820809999999999	1.68306	1.6835290000000001	1.683532	1.683227	1.682849	1.6826080000000001	1.682639	1.6829400000000001	1.6833800000000001	1.6837329999999999	1.6837660000000001	1.6833389999999999	1.6824650000000001	1.681325	1.680194	1.6793670000000001	1.679025	1.679171	1.679619	1.6800740000000001	1.680245	1.6799470000000001	1.6791910000000001	1.6781759999999999	1.677222	1.6766380000000001	1.6766350000000001	1.677271	1.6784570000000001	1.6800040000000001	1.6816960000000001	1.6833640000000001	1.6848890000000001	1.6862079999999999	1.6872819999999999	1.6880679999999999	1.6885110000000001	1.688564	1.688199	1.6874290000000001	1.6863090000000001	1.684928	1.683397	1.6818409999999999	1.6804140000000001	1.679289	1.6786559999999999	1.678704	1.679556	1.68123	1.683586	1.686345	1.689109	1.691441	1.6929989999999999	1.693586	1.6932050000000001	1.6920200000000001	1.690304	1.688347	1.686366	1.6844920000000001	1.6827559999999999	1.6811309999999999	1.679583	1.6781269999999999	1.6768449999999999	1.675888	1.6754180000000001	1.6755340000000001	1.6762300000000001	1.6773499999999999	1.67862	1.6797	1.6803170000000001	1.6803410000000001	1.679853	1.6791050000000001	1.678447	1.6781950000000001	1.6785060000000001	1.679338	1.680463	1.681581	1.6824049999999999	1.682776	1.6827019999999999	1.682328	1.681859	1.681467	1.681262	1.681271	1.6814830000000001	1.681883	1.682485	1.6833199999999999	1.684401	1.6856899999999999	1.6870799999999999	1.688407	1.689508	1.690266	1.690653	1.690728	1.6906140000000001	1.6904509999999999	1.6903440000000001	1.690356	1.6904870000000001	1.6906810000000001	1.690823	1.6907479999999999	1.6902740000000001	1.68923	1.6875389999999999	1.6852769999999999	1.682725	1.6803170000000001	1.678534	1.677799	1.678315	1.6800269999999999	1.682623	1.6856500000000001	1.688612	1.691084	1.692817	1.693727	1.6938390000000001	1.6931959999999999	1.6917990000000001	1.6895960000000001	1.6865460000000001	1.6826989999999999	1.678275	1.673654	1.669362	1.66594	1.66381	1.663216	1.6641379999999999	1.66632	1.6692929999999999	1.6725209999999999	1.675535	1.678029	1.679964	1.6815450000000001	1.6831320000000001	1.6850480000000001	1.6874420000000001	1.690164	1.692795	1.6947399999999999	1.695443	1.6946380000000001	1.6924459999999999	1.68937	1.6860649999999999	1.683168	1.6810430000000001	1.679708	1.678911	1.6783030000000001	1.677643	1.6769240000000001	1.67638	1.6763600000000001	1.677163	1.6788559999999999	1.681216	1.683751	1.6858930000000001	1.687146	1.687271	1.686358	1.6847810000000001	1.6830609999999999	1.6816610000000001	1.6809229999999999	1.6809769999999999	1.681756	1.6830130000000001	1.684375	1.6854359999999999	1.6858	1.685214	1.683643	1.6812910000000001	1.6785429999999999	1.6758109999999999	1.6734260000000001	1.6714910000000001	1.6698930000000001	1.6683779999999999	1.666725	1.6648799999999999	1.6630240000000001	1.6614979999999999	1.6606620000000001	1.6607209999999999	1.66161	1.663008	1.664455	1.665565	1.6661440000000001	1.666263	1.6661630000000001	1.66612	1.666272	1.666553	1.666731	1.6665570000000001	1.665913	1.664892	1.663786	1.6629499999999999	1.662685	1.663098	1.664075	1.6653249999999999	1.6665110000000001	1.6673359999999999	1.667616	1.6672959999999999	1.6664140000000001	1.6650990000000001	1.663559	1.6621330000000001	1.661278	1.6614450000000001	1.6629799999999999	1.6659349999999999	1.6700280000000001	1.674652	1.679057	1.682582	1.6847749999999999	1.685554	1.6851609999999999	1.684053	1.6826760000000001	1.681314	1.680045	1.678768	1.6773389999999999	1.6756759999999999	1.6738249999999999	1.67194	1.6702109999999999	1.6687669999999999	1.667654	1.6668449999999999	1.6662920000000001	1.6659729999999999	1.665896	1.6660699999999999	1.6664399999999999	1.6668499999999999	1.66706	1.6667879999999999	1.665824	1.664113	1.6617850000000001	1.659108	1.6564099999999999	1.654018	1.6521920000000001	1.651122	1.650944	1.6517170000000001	1.653402	1.6558139999999999	1.65863	1.661397	1.663611	1.6648799999999999	1.6649940000000001	1.6640090000000001	1.662204	1.660012	1.6578630000000001	1.6560649999999999	1.654776	1.6540029999999999	1.6536580000000001	1.653613	1.6537440000000001	1.6539410000000001	1.654093	1.654088	1.6538310000000001	1.65327	1.652426	1.6514059999999999	1.650379	1.6495169999999999	1.6489499999999999	1.648722	1.64879	1.6490499999999999	1.649375	1.6496690000000001	1.6498660000000001	1.6499269999999999	1.649824	1.6495329999999999	1.64906	1.6484620000000001	1.647883	1.6475379999999999	1.647651	1.6483989999999999	1.6498090000000001	1.6517200000000001	1.6537770000000001	1.6555359999999999	1.656569	1.65656	1.655411	1.6532340000000001	1.6503490000000001	1.6471880000000001	1.6442730000000001	1.642134	1.641197	1.6417379999999999	1.64378	1.647073	1.651068	1.6550240000000001	1.658228	1.6601189999999999	1.660501	1.659554	1.6577470000000001	1.655629	1.6536470000000001	1.6520870000000001	1.6510389999999999	1.6504719999999999	1.650309	1.650474	1.6508970000000001	1.651467	1.65201	1.652296	1.652107	1.6513580000000001	1.650158	1.648803	1.6476409999999999	1.6469739999999999	1.6469389999999999	1.6474629999999999	1.6482920000000001	1.6490769999999999	1.6495029999999999	1.6493739999999999	1.648684	1.6475709999999999	1.6462300000000001	1.6448039999999999	1.643343	1.64184	1.640293	1.6387719999999999	1.637429	1.6364460000000001	1.6359699999999999	1.636042	1.6365719999999999	1.6373599999999999	1.6381600000000001	1.6387689999999999	1.639059	1.6389929999999999	1.6385970000000001	1.637913	1.636971	1.6357820000000001	1.6343620000000001	1.6327529999999999	1.631027	1.6292819999999999	1.627607	1.6260540000000001	1.624622	1.623281	1.621996	1.6207720000000001	1.619667	1.618781	1.6182259999999999	1.61808	1.618363	1.6190290000000001	1.619971	1.6210469999999999	1.6221140000000001	1.623067	1.623845	1.6244369999999999	1.6248750000000001	1.625219	1.6255459999999999	1.6259209999999999	1.626377	1.6268879999999999	1.627356	1.6276090000000001	1.6274379999999999	1.626644	1.6251070000000001	1.6228560000000001	1.6200950000000001	1.617202	1.6146180000000001	1.6127739999999999	1.6120220000000001	1.6125419999999999	1.6143289999999999	1.6171469999999999	1.620574	1.623996	1.6267320000000001	1.6282300000000001	1.6281509999999999	1.6265270000000001	1.6237440000000001	1.6205080000000001	1.617632	1.6157779999999999	1.6153200000000001	1.6161840000000001	1.617917	1.6198239999999999	1.621273	1.621915	1.621753	1.6210739999999999	1.6202920000000001	1.6198030000000001	1.619853	1.620519	1.6216710000000001	1.6230009999999999	1.6240410000000001	1.624277	1.6233390000000001	1.621119	1.617858	1.6140540000000001	1.6103799999999999	1.607491	1.605845	1.6056539999999999	1.606784	1.608798	1.6110089999999999	1.6127	1.6133280000000001	1.6126640000000001	1.610887	1.6084879999999999	1.6061179999999999	1.604311	1.6033599999999999	1.6032630000000001	1.6037859999999999	1.604581	1.6053090000000001	1.6057539999999999	1.605829	1.6055680000000001	1.605073	1.6044830000000001	1.603947	1.6036109999999999	1.6036330000000001	1.6041510000000001	1.605227	1.6068260000000001	1.608798	1.6109059999999999	1.612849	1.614331	1.615129	1.6151359999999999	1.6144369999999999	1.6132919999999999	1.6120890000000001	1.6111819999999999	1.610787	1.61087	1.611154	1.6111930000000001	1.610541	1.6089599999999999	1.6064890000000001	1.6034619999999999	1.6003620000000001	1.5977049999999999	1.5958669999999999	1.594989	1.5950029999999999	1.5956900000000001	1.596811	1.5981700000000001	1.5996760000000001	1.601299	1.603	1.6046769999999999	1.606142	1.6071299999999999	1.6073930000000001	1.606762	1.6052489999999999	1.6030960000000001	1.6008169999999999	1.5991169999999999	1.5986050000000001	1.599553	1.601723	1.6045400000000001	1.6073299999999999	1.6095459999999999	1.610873	1.6111409999999999	1.6103400000000001	1.6085769999999999	1.606093	1.6032280000000001	1.6003590000000001	1.5978490000000001	1.595906	1.5945499999999999	1.5936239999999999	1.5929139999999999	1.5922609999999999	1.591621	1.5910550000000001	1.590657	1.5904750000000001	1.590457	1.5904670000000001	1.590347	1.590015	1.589531	1.5890960000000001	1.588943	1.5892269999999999	1.589917	1.5908	1.5915360000000001	1.591791	1.59135	1.590168	1.58839	1.586298	1.5842689999999999	1.5826450000000001	1.5816509999999999	1.5813280000000001	1.581512	1.5818920000000001	1.5821240000000001	1.581969	1.581324	1.580227	1.5788180000000001	1.577337	1.576109	1.575467	1.575685	1.5768279999999999	1.5787040000000001	1.5809169999999999	1.583043	1.5848	1.586074	1.5869230000000001	1.587499	1.587968	1.5884160000000001	1.588797	1.58894	1.588662	1.5878969999999999	1.5867659999999999	1.585504	1.5843400000000001	1.5834090000000001	1.582727	1.582246	1.581907	1.581688	1.5816140000000001	1.581739	1.582084	1.5825819999999999	1.583029	1.583081	1.5822590000000001	1.5800780000000001	1.5762929999999999	1.571304	1.5662860000000001	1.5626169999999999	1.5610109999999999	1.561218	1.562538	1.564322	1.5661959999999999	1.568004	1.5697049999999999	1.571299	1.57274	1.57392	1.5747139999999999	1.575021	1.574819	1.574165	1.573156	1.571885	1.570403	1.5687040000000001	1.5667469999999999	1.5645100000000001	1.5620419999999999	1.5594939999999999	1.5571170000000001	1.5552319999999999	1.5541210000000001	1.553949	1.554675	1.5560510000000001	1.5576890000000001	1.559137	1.560025	1.560082	1.5591569999999999	1.5572090000000001	1.5543260000000001	1.550726	1.5467139999999999	1.5426519999999999	1.5388329999999999	1.535436	1.5325500000000001	1.530287	1.528815	1.5282640000000001	1.5285839999999999	1.5295240000000001	1.530721	1.53182	1.532535	1.532643	1.5320100000000001	1.530602	1.5285280000000001	1.526065	1.523631	1.5216510000000001	1.520335	1.5196130000000001	1.5192220000000001	1.518883	1.5183880000000001	1.5176400000000001	1.5166310000000001	1.5153970000000001	1.5139849999999999	1.512429	1.5107489999999999	1.5089570000000001	1.5070730000000001	1.5051410000000001	1.503223	1.5013939999999999	1.4997389999999999	1.4983379999999999	1.4972650000000001	1.4965949999999999	1.4963880000000001	1.4966809999999999	1.4974540000000001	1.4986060000000001	1.499906	1.5009699999999999	1.501376	1.500842	1.499452	1.497587	1.495676	1.4939439999999999	1.4923900000000001	1.490901	1.4893639999999999	1.487762	1.486286	1.485376	1.4855370000000001	1.4869060000000001	1.4889239999999999	1.4906980000000001	1.4915590000000001	1.4913289999999999	1.4901599999999999	1.488383	1.4863869999999999	1.484545	1.483131	1.4822249999999999	1.481735	1.4814529999999999	1.481176	1.4807539999999999	1.4801299999999999	1.47932	1.4783759999999999	1.477336	1.4762	1.4749270000000001	1.4734609999999999	1.471765	1.469862	1.4678629999999999	1.46597	1.4644550000000001	1.463551	1.4633620000000001	1.4638169999999999	1.464745	1.465967	1.4673339999999999	1.4687220000000001	1.4700089999999999	1.47106	1.471762	1.4720390000000001	1.4718709999999999	1.471311	1.4704820000000001	1.4695689999999999	1.468772	1.4682759999999999	1.468191	1.4685159999999999	1.4691540000000001	1.4699409999999999	1.4707049999999999	1.4712829999999999	1.4715689999999999	1.471541	1.471279	1.470958	1.470788	1.470934	1.4714210000000001	1.4721379999999999	1.4728920000000001	1.4735039999999999	1.473854	1.4739199999999999	1.4737709999999999	1.473544	1.4734100000000001	1.4735119999999999	1.4739310000000001	1.474645	1.475533	1.4763740000000001	1.476909	1.4769129999999999	1.4762789999999999	1.4751019999999999	1.4736720000000001	1.472402	1.4716320000000001	1.471522	1.472048	1.4730700000000001	1.4744170000000001	1.4759199999999999	1.477436	1.478831	1.47997	1.480737	1.481052	1.4809129999999999	1.4804120000000001	1.4797400000000001	1.4791319999999999	1.4787760000000001	1.4787710000000001	1.4790859999999999	1.479592	1.480111	1.48051	1.4807760000000001	1.4810380000000001	1.481508	1.4823789999999999	1.483749	1.4855640000000001	1.487635	1.489673	1.4914080000000001	1.492661	1.493398	1.4936769999999999	1.4935590000000001	1.493028	1.491984	1.490273	1.4877750000000001	1.4844900000000001	1.480645	1.4767079999999999	1.473244	1.4707650000000001	1.4695119999999999	1.4694579999999999	1.4704079999999999	1.472197	1.4747509999999999	1.4779720000000001	1.481549	1.484917	1.487419	1.4886410000000001	1.4885360000000001	1.487409	1.485792	1.484324	1.4835910000000001	1.4839199999999999	1.4853130000000001	1.487412	1.4896499999999999	1.4913400000000001	1.4918880000000001	1.49099	1.4888840000000001	1.486477	1.4849159999999999	1.484853	1.4859420000000001	1.48736	1.4884090000000001	1.48885	1.4888300000000001	1.4887889999999999	1.4893050000000001	1.4909129999999999	1.493841	1.4977389999999999	1.5016419999999999	1.504332	1.5050380000000001	1.503749	1.501112	1.497922	1.494788	1.492	1.4896130000000001	1.487622	1.486048	1.4849589999999999	1.484461	1.484599	1.4852959999999999	1.4862949999999999	1.487241	1.4878260000000001	1.487927	1.487698	1.4874849999999999	1.487663	1.488421	1.4897020000000001	1.491252	1.492753	1.4938979999999999	1.494442	1.4942569999999999	1.49336	1.4919480000000001	1.4903459999999999	1.488931	1.4879849999999999	1.4876210000000001	1.4878210000000001	1.488489	1.489498	1.4906820000000001	1.4918450000000001	1.4927889999999999	1.49336	1.4935290000000001	1.4933829999999999	1.4930859999999999	1.4927900000000001	1.4925900000000001	1.4925189999999999	1.492543	1.4925839999999999	1.49254	1.492319	1.4918640000000001	1.491174	1.4903109999999999	1.4894160000000001	1.488704	1.488435	1.488896	1.490289	1.492607	1.495547	1.498564	1.50109	1.5026569999999999	1.5030209999999999	1.502151	1.5001949999999999	1.497474	1.494475	1.491851	1.4902329999999999	1.4900610000000001	1.491444	1.494122	1.4975609999999999	1.5010730000000001	1.5040070000000001	1.505806	1.5061199999999999	1.504891	1.5023390000000001	1.4989319999999999	1.4952300000000001	1.4918419999999999	1.4892669999999999	1.4877929999999999	1.4874890000000001	1.4881899999999999	1.48959	1.4912970000000001	1.49295	1.4942949999999999	1.4952160000000001	1.49579	1.4962500000000001	1.496904	1.497954	1.4994050000000001	1.5010730000000001	1.5026839999999999	1.503946	1.5046299999999999	1.5046630000000001	1.5042249999999999	1.5038229999999999	1.504089	1.5054289999999999	1.507681	1.5102679999999999	1.512526	1.5139629999999999	1.5142960000000001	1.5133509999999999	1.5110939999999999	1.507668	1.5035179999999999	1.4993510000000001	1.4959039999999999	1.493628	1.4925090000000001	1.4922500000000001	1.4925280000000001	1.493158	1.4941089999999999	1.4954449999999999	1.497233	1.499463	1.501989	1.5045759999999999	1.506915	1.5087120000000001	1.5097640000000001	1.510011	1.5096320000000001	1.5090319999999999	1.5087630000000001	1.5091889999999999	1.510286	1.5117080000000001	1.5130300000000001	1.513941	1.514275	1.5140400000000001	1.513409	1.5127330000000001	1.5124219999999999	1.5127459999999999	1.5136480000000001	1.5148269999999999	1.515984	1.5169870000000001	1.517852	1.518645	1.5194080000000001	1.52013	1.520732	1.52112	1.5212600000000001	1.521218	1.521147	1.5211939999999999	1.521423	1.5217639999999999	1.5220400000000001	1.522	1.5214300000000001	1.5202370000000001	1.518524	1.516561	1.51468	1.513155	1.5121020000000001	1.5115270000000001	1.51139	1.511676	1.512416	1.5136259999999999	1.515218	1.5168919999999999	1.5181150000000001	1.518321	1.517166	1.5148569999999999	1.5121119999999999	1.509917	1.509018	1.5096449999999999	1.5115209999999999	1.5140009999999999	1.5163180000000001	1.517768	1.5179769999999999	1.5169870000000001	1.515228	1.513298	1.5117339999999999	1.51085	1.5106949999999999	1.5111520000000001	1.5120530000000001	1.513274	1.5147550000000001	1.516486	1.5184740000000001	1.5206919999999999	1.5230669999999999	1.525504	1.5278929999999999	1.530125	1.5320659999999999	1.533477	1.5339659999999999	1.5331440000000001	1.531031	1.5282579999999999	1.5256780000000001	1.5238799999999999	1.523023	1.523001	1.5235460000000001	1.5243100000000001	1.524905	1.52498	1.524332	1.5229360000000001	1.520967	1.5187409999999999	1.516683	1.515225	1.5146790000000001	1.5151699999999999	1.5165679999999999	1.5185379999999999	1.5206010000000001	1.5222929999999999	1.5232939999999999	1.523498	1.523023	1.5221100000000001	1.5209950000000001	1.519814	1.51861	1.5174080000000001	1.516286	1.515455	1.515282	1.5161370000000001	1.5181210000000001	1.520837	1.523579	1.525647	1.5265960000000001	1.5262770000000001	1.5247360000000001	1.5222450000000001	1.5192810000000001	1.516494	1.5144869999999999	1.513587	1.5138389999999999	1.51509	1.5171539999999999	1.5198609999999999	1.523066	1.526581	1.530052	1.5329680000000001	1.534734	1.5349170000000001	1.5335650000000001	1.531282	1.5289410000000001	1.527185	1.5262629999999999	1.526035	1.526157	1.5262309999999999	1.525998	1.5254890000000001	1.5250809999999999	1.525307	1.526465	1.528421	1.5306690000000001	1.532621	1.533752	1.5337430000000001	1.5324990000000001	1.5301800000000001	1.5271870000000001	1.5240899999999999	1.5214920000000001	1.5197700000000001	1.518994	1.5190090000000001	1.5196320000000001	1.520777	1.5224489999999999	1.5246569999999999	1.5273209999999999	1.5302070000000001	1.5329790000000001	1.535201	1.5364720000000001	1.5365439999999999	1.5353939999999999	1.533266	1.530575	1.5278099999999999	1.5253159999999999	1.5232060000000001	1.521385	1.519682	1.5179959999999999	1.516383	1.515061	1.51434	1.5145059999999999	1.5156559999999999	1.5176449999999999	1.5201290000000001	1.5227250000000001	1.5251250000000001	1.527169	1.5288440000000001	1.5302340000000001	1.5314749999999999	1.532699	1.534009	1.5354429999999999	1.5369630000000001	1.5384549999999999	1.5397609999999999	1.5407219999999999	1.54122	1.5412129999999999	1.5407299999999999	1.539855	1.5386789999999999	1.537277	1.5357050000000001	1.534003	1.532227	1.5304690000000001	1.528864	1.5275810000000001	1.526813	1.526742	1.5275369999999999	1.5293110000000001	1.5320769999999999	1.535682	1.5397730000000001	1.5438620000000001	1.5473330000000001	1.549596	1.5502260000000001	1.5490219999999999	1.5461419999999999	1.5420990000000001	1.537733	1.5339259999999999	1.5313209999999999	1.5301830000000001	1.53037	1.5315129999999999	1.5331589999999999	1.5349299999999999	1.536551	1.5378480000000001	1.538756	1.5392859999999999	1.5395099999999999	1.5395319999999999	1.539477	1.5394559999999999	1.539531	1.539714	1.539957	1.540192	1.5403519999999999	1.5403960000000001	1.540305	1.5400609999999999	1.539625	1.5389429999999999	1.5379670000000001	1.536708	1.5352680000000001	1.533868	1.5327770000000001	1.5322439999999999	1.532416	1.533272	1.534618	1.5361290000000001	1.5374810000000001	1.5384549999999999	1.539053	1.5394699999999999	1.539976	1.5407420000000001	1.54175	1.5428120000000001	1.543668	1.5441400000000001	1.544205	1.544038	1.543938	1.544203	1.5449520000000001	1.546055	1.547172	1.5479309999999999	1.548103	1.5476890000000001	1.546888	1.545981	1.545174	1.544497	1.543803	1.5428580000000001	1.541485	1.5396719999999999	1.5376270000000001	1.5356879999999999	1.5342389999999999	1.533544	1.5336590000000001	1.5344359999999999	1.5355970000000001	1.5368569999999999	1.537995	1.5389189999999999	1.5396399999999999	1.5402309999999999	1.5407599999999999	1.5412680000000001	1.541771	1.542276	1.5428029999999999	1.5433760000000001	1.5440039999999999	1.5446500000000001	1.545228	1.5456319999999999	1.5457730000000001	1.545628	1.545261	1.5448109999999999	1.54443	1.5441990000000001	1.5440799999999999	1.5438909999999999	1.543366	1.5422210000000001	1.5402819999999999	1.5375700000000001	1.5343370000000001	1.53102	1.5281450000000001	1.52624	1.5256719999999999	1.526586	1.5288569999999999	1.532138	1.53593	1.5397050000000001	1.543061	1.5457719999999999	1.5478050000000001	1.549255	1.55026	1.5509090000000001	1.55121	1.551112	1.5505660000000001	1.549601	1.548362	1.5470930000000001	1.5460579999999999	1.5454889999999999	1.545496	1.5460640000000001	1.5470660000000001	1.548327	1.549661	1.5508850000000001	1.551847	1.552414	1.5524899999999999	1.552052	1.5511969999999999	1.5501659999999999	1.5492919999999999	1.5489329999999999	1.5493410000000001	1.550543	1.552305	1.55419	1.5557399999999999	1.556608	1.5567230000000001	1.5562879999999999	1.555706	1.5553840000000001	1.5555570000000001	1.5562020000000001	1.5570409999999999	1.5576730000000001	1.5577019999999999	1.5569109999999999	1.5552999999999999	1.5530550000000001	1.5504439999999999	1.5477369999999999	1.545166	1.5429010000000001	EGB2	399.67469999999997	400.15690000000001	400.63900000000001	401.12110000000001	401.60320000000002	402.08530000000002	402.56740000000002	403.0496	403.5317	404.0138	404.49590000000001	404.97800000000001	405.46010000000001	405.94229999999999	406.42439999999999	406.90649999999999	407.3886	407.8707	408.3528	408.83499999999998	409.31709999999998	409.79919999999998	410.28129999999999	410.76339999999999	411.24549999999999	411.72770000000003	412.20979999999997	412.69189999999998	413.17399999999998	413.65609999999998	414.13819999999998	414.62040000000002	415.10250000000002	415.58460000000002	416.06670000000003	416.54880000000003	417.03089999999997	417.51310000000001	417.99520000000001	418.47730000000001	418.95940000000002	419.44150000000002	419.92360000000002	420.4058	420.8879	421.37	421.85210000000001	422.33420000000001	422.81630000000001	423.29849999999999	423.78059999999999	424.2627	424.7448	425.2269	425.709	426.19119999999998	426.67329999999998	427.15539999999999	427.63749999999999	428.11959999999999	428.60169999999999	429.08390000000003	429.56599999999997	430.04809999999998	430.53019999999998	431.01229999999998	431.49439999999998	431.97660000000002	432.45870000000002	432.94080000000002	433.42290000000003	433.90499999999997	434.38709999999998	434.86930000000001	435.35140000000001	435.83350000000002	436.31560000000002	436.79770000000002	437.27980000000002	437.762	438.2441	438.72620000000001	439.20830000000001	439.69040000000001	440.17250000000001	440.65469999999999	441.13679999999999	441.6189	442.101	442.5831	443.0652	443.54739999999998	444.02949999999998	444.51159999999999	444.99369999999999	445.47579999999999	445.9579	446.44009999999997	446.92219999999998	447.40429999999998	447.88639999999998	448.36849999999998	448.85059999999999	449.33280000000002	449.81490000000002	450.29700000000003	450.77910000000003	451.26119999999997	451.74329999999998	452.22550000000001	452.70760000000001	453.18970000000002	453.67180000000002	454.15390000000002	454.63600000000002	455.1182	455.6003	456.08240000000001	456.56450000000001	457.04660000000001	457.52870000000001	458.01089999999999	458.49299999999999	458.9751	459.4572	459.9393	460.42140000000001	460.90359999999998	461.38569999999999	461.86779999999999	462.34989999999999	462.83199999999999	463.3141	463.79629999999997	464.27839999999998	464.76049999999998	465.24259999999998	465.72469999999998	466.20679999999999	466.68900000000002	467.17110000000002	467.65320000000003	468.13529999999997	468.61739999999998	469.09949999999998	469.58170000000001	470.06380000000001	470.54590000000002	471.02800000000002	471.51010000000002	471.99220000000003	472.4744	472.95650000000001	473.43860000000001	473.92070000000001	474.40280000000001	474.88490000000002	475.36709999999999	475.8492	476.3313	476.8134	477.2955	477.77760000000001	478.25979999999998	478.74189999999999	479.22399999999999	479.70609999999999	480.18819999999999	480.6703	481.15249999999997	481.63459999999998	482.11669999999998	482.59879999999998	483.08089999999999	483.56299999999999	484.04520000000002	484.52730000000003	485.00940000000003	485.49149999999997	485.97359999999998	486.45569999999998	486.93790000000001	487.42	487.90210000000002	488.38420000000002	488.86630000000002	489.34840000000003	489.8306	490.31270000000001	490.79480000000001	491.27690000000001	491.75900000000001	492.24110000000002	492.72329999999999	493.2054	493.6875	494.1696	494.65170000000001	495.13389999999998	495.61599999999999	496.09809999999999	496.58019999999999	497.06229999999999	497.5444	498.02659999999997	498.50869999999998	498.99079999999998	499.47289999999998	499.95499999999998	500.43709999999999	500.91930000000002	501.40140000000002	501.88350000000003	502.36559999999997	502.84769999999997	503.32979999999998	503.81200000000001	504.29410000000001	504.77620000000002	505.25830000000002	505.74040000000002	506.22250000000003	506.7047	507.18680000000001	507.66890000000001	508.15100000000001	508.63310000000001	509.11520000000002	509.59739999999999	510.0795	510.5616	511.0437	511.5258	512.00789999999995	512.49009999999998	512.97220000000004	513.45429999999999	513.93640000000005	514.41849999999999	514.90060000000005	515.38279999999997	515.86490000000003	516.34699999999998	516.82910000000004	517.31119999999999	517.79330000000004	518.27549999999997	518.75760000000002	519.23969999999997	519.72180000000003	520.20389999999998	520.68600000000004	521.16819999999996	521.65030000000002	522.13239999999996	522.61450000000002	523.09659999999997	523.57870000000003	524.06089999999995	524.54300000000001	525.02509999999995	525.50720000000001	525.98929999999996	526.47140000000002	526.95360000000005	527.4357	527.91780000000006	528.3999	528.88199999999995	529.36410000000001	529.84630000000004	530.32839999999999	530.81050000000005	531.29259999999999	531.77470000000005	532.2568	532.73900000000003	533.22109999999998	533.70320000000004	534.18529999999998	534.66740000000004	535.14949999999999	535.63170000000002	536.11379999999997	536.59590000000003	537.07799999999997	537.56010000000003	538.04219999999998	538.52440000000001	539.00649999999996	539.48860000000002	539.97069999999997	540.45280000000002	540.93489999999997	541.4171	541.89919999999995	542.38130000000001	542.86339999999996	543.34550000000002	543.82759999999996	544.3098	544.79190000000006	545.274	545.75609999999995	546.23820000000001	546.72029999999995	547.20249999999999	547.68460000000005	548.16669999999999	548.64880000000005	549.1309	549.61300000000006	550.09519999999998	550.57730000000004	551.05939999999998	551.54150000000004	552.02359999999999	552.50570000000005	552.98789999999997	553.47	553.95209999999997	554.43420000000003	554.91629999999998	555.39840000000004	555.88059999999996	556.36270000000002	556.84479999999996	557.32690000000002	557.80899999999997	558.29110000000003	558.77329999999995	559.25540000000001	559.73749999999995	560.21960000000001	560.70169999999996	561.18380000000002	561.66600000000005	562.1481	562.63019999999995	563.1123	563.59439999999995	564.07650000000001	564.55870000000004	565.04079999999999	565.52290000000005	566.005	566.48710000000005	566.9692	567.45140000000004	567.93349999999998	568.41560000000004	568.89769999999999	569.37980000000005	569.86189999999999	570.34410000000003	570.82619999999997	571.30830000000003	571.79039999999998	572.27250000000004	572.75459999999998	573.23680000000002	573.71889999999996	574.20100000000002	574.68309999999997	575.16520000000003	575.64729999999997	576.12950000000001	576.61159999999995	577.09370000000001	577.57579999999996	578.05790000000002	578.54	579.0222	579.50429999999994	579.9864	580.46849999999995	580.95060000000001	581.43269999999995	581.91489999999999	582.39700000000005	582.87909999999999	583.36120000000005	583.8433	584.32539999999995	584.80759999999998	585.28970000000004	585.77179999999998	586.25390000000004	586.73599999999999	587.21810000000005	587.70029999999997	588.18240000000003	588.66449999999998	589.14660000000003	589.62869999999998	590.11080000000004	590.59299999999996	591.07510000000002	591.55719999999997	592.03930000000003	592.52139999999997	593.00350000000003	593.48569999999995	593.96780000000001	594.44989999999996	594.93200000000002	595.41409999999996	595.89620000000002	596.37840000000006	596.8605	597.34259999999995	597.82470000000001	598.30679999999995	598.78890000000001	599.27110000000005	599.75319999999999	600.23530000000005	600.7174	601.19949999999994	601.6816	602.16380000000004	602.64589999999998	603.12800000000004	603.61009999999999	604.09220000000005	604.57429999999999	605.05650000000003	605.53859999999997	606.02070000000003	606.50279999999998	606.98490000000004	607.46699999999998	607.94920000000002	608.43129999999996	608.91340000000002	609.39549999999997	609.87760000000003	610.35969999999998	610.84190000000001	611.32399999999996	611.80610000000001	612.28819999999996	612.77030000000002	613.25239999999997	613.7346	614.21669999999995	614.69880000000001	615.18089999999995	615.66300000000001	616.14509999999996	616.62729999999999	617.10940000000005	617.5915	618.07360000000006	618.5557	619.03779999999995	619.52	620.00210000000004	620.48419999999999	620.96630000000005	621.44839999999999	621.93050000000005	622.41269999999997	622.89480000000003	623.37689999999998	623.85900000000004	624.34109999999998	624.82320000000004	625.30539999999996	625.78750000000002	626.26959999999997	626.75170000000003	627.23379999999997	627.71590000000003	628.19809999999995	628.68020000000001	629.16229999999996	629.64440000000002	630.12649999999996	630.60860000000002	631.09079999999994	631.5729	632.05499999999995	632.53710000000001	633.01919999999996	633.50130000000001	633.98350000000005	634.46559999999999	634.94770000000005	635.4298	635.91189999999995	636.39400000000001	636.87620000000004	637.35829999999999	637.84040000000005	638.32249999999999	638.80460000000005	639.2867	639.76890000000003	640.25099999999998	640.73310000000004	641.21519999999998	641.69730000000004	642.17939999999999	642.66160000000002	643.14369999999997	643.62580000000003	644.10789999999997	644.59	645.07209999999998	645.55430000000001	646.03639999999996	646.51850000000002	647.00059999999996	647.48270000000002	647.96479999999997	648.447	648.92909999999995	649.41120000000001	649.89329999999995	650.37540000000001	650.85749999999996	651.33969999999999	651.82180000000005	652.3039	652.78599999999994	653.2681	653.75019999999995	654.23239999999998	654.71450000000004	655.19659999999999	655.67870000000005	656.16079999999999	656.64290000000005	657.12509999999997	657.60720000000003	658.08929999999998	658.57140000000004	659.05349999999999	659.53560000000004	660.01779999999997	660.49990000000003	660.98199999999997	661.46410000000003	661.94619999999998	662.42830000000004	662.91049999999996	663.39260000000002	663.87469999999996	664.35680000000002	664.83889999999997	665.32100000000003	665.80319999999995	666.28530000000001	666.76739999999995	667.24950000000001	667.73159999999996	668.21370000000002	668.69590000000005	669.178	669.66010000000006	670.1422	670.62429999999995	671.10640000000001	671.58860000000004	672.07069999999999	672.55280000000005	673.03489999999999	673.51700000000005	673.9991	674.48130000000003	674.96339999999998	675.44550000000004	675.92759999999998	676.40970000000004	676.89179999999999	677.37400000000002	677.85609999999997	678.33820000000003	678.82029999999997	679.30240000000003	679.78449999999998	680.26670000000001	680.74879999999996	681.23090000000002	681.71299999999997	682.19510000000002	682.67719999999997	683.15940000000001	683.64149999999995	684.12360000000001	684.60569999999996	685.08780000000002	685.56989999999996	686.0521	686.53420000000006	687.0163	687.49839999999995	687.98050000000001	688.46259999999995	688.94479999999999	689.42690000000005	689.90899999999999	690.39110000000005	690.8732	691.35530000000006	691.83749999999998	692.31960000000004	692.80169999999998	693.28380000000004	693.76589999999999	694.24800000000005	694.73019999999997	695.21230000000003	695.69439999999997	696.17650000000003	696.65859999999998	697.14070000000004	697.62289999999996	698.10500000000002	698.58709999999996	699.06920000000002	699.55129999999997	700.03340000000003	700.51559999999995	700.99770000000001	701.47979999999995	701.96190000000001	702.44399999999996	702.92610000000002	703.40830000000005	703.8904	704.37249999999995	704.8546	705.33669999999995	705.81880000000001	706.30100000000004	706.78309999999999	707.26520000000005	707.7473	708.22940000000006	708.7115	709.19370000000004	709.67579999999998	710.15790000000004	710.64	711.12210000000005	711.60419999999999	712.08640000000003	712.56849999999997	713.05060000000003	713.53269999999998	714.01480000000004	714.49689999999998	714.97910000000002	715.46119999999996	715.94330000000002	716.42539999999997	716.90750000000003	717.38959999999997	717.87180000000001	718.35389999999995	718.83600000000001	719.31809999999996	719.80020000000002	720.28229999999996	720.7645	721.24659999999994	721.7287	722.21079999999995	722.69290000000001	723.17499999999995	723.65719999999999	724.13930000000005	724.62139999999999	725.10350000000005	725.5856	726.06769999999995	726.54989999999998	727.03200000000004	727.51409999999998	727.99620000000004	728.47829999999999	728.96040000000005	729.44259999999997	729.92470000000003	730.40679999999998	730.88890000000004	731.37099999999998	731.85310000000004	732.33529999999996	732.81740000000002	733.29949999999997	733.78160000000003	734.26369999999997	734.74580000000003	735.22799999999995	735.71010000000001	736.19219999999996	736.67430000000002	737.15639999999996	737.63850000000002	738.12070000000006	738.6028	739.08489999999995	739.56700000000001	740.04909999999995	740.53129999999999	741.01340000000005	741.49549999999999	741.97760000000005	742.4597	742.94179999999994	743.42399999999998	743.90610000000004	744.38819999999998	744.87030000000004	745.35239999999999	745.83450000000005	746.31669999999997	746.79880000000003	747.28089999999997	747.76300000000003	748.24509999999998	748.72720000000004	749.20939999999996	749.69150000000002	750.17359999999996	750.65570000000002	751.13779999999997	751.61990000000003	752.10209999999995	752.58420000000001	753.06629999999996	753.54840000000002	754.03049999999996	754.51260000000002	754.99480000000005	755.4769	755.95899999999995	756.44110000000001	756.92319999999995	757.40530000000001	757.88750000000005	758.36959999999999	758.85170000000005	759.3338	759.81590000000006	760.298	760.78020000000004	761.26229999999998	761.74440000000004	762.22649999999999	762.70860000000005	763.19069999999999	763.67290000000003	764.15499999999997	764.63710000000003	765.11919999999998	765.60130000000004	766.08339999999998	766.56560000000002	767.04769999999996	767.52980000000002	768.01189999999997	768.49400000000003	768.97609999999997	769.45830000000001	769.94039999999995	770.42250000000001	770.90459999999996	771.38670000000002	771.86879999999996	772.351	772.83309999999994	773.3152	773.79729999999995	774.27940000000001	774.76149999999996	775.24369999999999	775.72580000000005	776.2079	776.69	777.1721	777.65419999999995	778.13639999999998	778.61850000000004	779.10059999999999	779.58270000000005	780.06479999999999	780.54690000000005	781.02909999999997	781.51120000000003	781.99329999999998	782.47540000000004	782.95749999999998	783.43960000000004	783.92179999999996	784.40390000000002	784.88599999999997	785.36810000000003	785.85019999999997	786.33230000000003	786.81449999999995	787.29660000000001	787.77869999999996	788.26080000000002	788.74289999999996	789.22500000000002	789.70719999999994	790.1893	790.67139999999995	791.15350000000001	791.63559999999995	792.11770000000001	792.59990000000005	793.08199999999999	793.56410000000005	794.0462	794.52829999999994	795.0104	795.49260000000004	795.97469999999998	796.45680000000004	796.93889999999999	797.42100000000005	797.90309999999999	798.38530000000003	798.86739999999998	799.34950000000003	799.83159999999998	800.31370000000004	800.79579999999999	801.27800000000002	801.76009999999997	802.24220000000003	802.72429999999997	803.20640000000003	803.68849999999998	804.17070000000001	804.65279999999996	805.13490000000002	805.61699999999996	806.09910000000002	806.58119999999997	807.0634	807.54549999999995	808.02760000000001	808.50969999999995	808.99180000000001	809.47389999999996	809.95609999999999	810.43820000000005	810.9203	811.40239999999994	811.8845	812.36659999999995	812.84879999999998	813.33090000000004	813.81299999999999	814.29510000000005	814.77719999999999	815.25930000000005	815.74149999999997	816.22360000000003	816.70569999999998	817.18780000000004	817.66989999999998	818.15200000000004	818.63419999999996	819.11630000000002	819.59839999999997	820.08050000000003	820.56259999999997	821.04470000000003	821.52689999999996	822.00900000000001	822.49109999999996	822.97320000000002	823.45529999999997	823.93740000000003	824.41959999999995	824.90170000000001	825.38379999999995	825.86590000000001	826.34799999999996	826.83010000000002	827.31230000000005	827.7944	828.27650000000006	828.7586	829.24069999999995	829.72280000000001	830.20500000000004	830.68709999999999	831.16920000000005	831.65129999999999	832.13340000000005	832.6155	833.09770000000003	833.57979999999998	834.06190000000004	834.54399999999998	835.02610000000004	835.50819999999999	835.99040000000002	836.47249999999997	836.95460000000003	837.43669999999997	837.91880000000003	838.40089999999998	838.88310000000001	839.36519999999996	839.84730000000002	840.32939999999996	840.81150000000002	841.29359999999997	841.7758	842.25789999999995	842.74	843.22209999999995	843.70420000000001	844.18629999999996	844.66849999999999	845.15060000000005	845.6327	846.11479999999995	846.59690000000001	847.07899999999995	847.56119999999999	848.04330000000004	848.52539999999999	849.00750000000005	849.4896	849.97170000000006	850.45389999999998	850.93600000000004	851.41809999999998	851.90020000000004	852.38229999999999	852.86440000000005	853.34659999999997	853.82870000000003	854.31079999999997	854.79290000000003	855.27499999999998	855.75710000000004	856.23929999999996	856.72140000000002	857.20349999999996	857.68560000000002	858.16769999999997	858.64980000000003	859.13199999999995	859.61410000000001	860.09619999999995	860.57830000000001	861.06039999999996	861.54250000000002	862.02470000000005	862.5068	862.98889999999994	863.471	863.95309999999995	864.43520000000001	864.91740000000004	865.39949999999999	865.88160000000005	866.36369999999999	866.84580000000005	867.3279	867.81010000000003	868.29219999999998	868.77430000000004	869.25639999999999	869.73850000000004	870.22059999999999	870.70280000000002	871.18489999999997	871.66700000000003	872.14909999999998	872.63120000000004	873.11329999999998	873.59550000000002	874.07759999999996	874.55970000000002	875.04179999999997	875.52390000000003	876.00599999999997	876.48820000000001	876.97029999999995	877.45240000000001	877.93449999999996	878.41660000000002	878.89869999999996	879.3809	879.86300000000006	880.3451	880.82719999999995	881.30930000000001	881.79139999999995	882.27359999999999	882.75570000000005	883.23779999999999	883.71990000000005	884.202	884.68409999999994	885.16629999999998	885.64840000000004	886.13049999999998	886.61260000000004	887.09469999999999	887.57680000000005	888.05899999999997	888.54110000000003	889.02319999999997	889.50530000000003	889.98739999999998	890.46950000000004	890.95169999999996	891.43380000000002	891.91589999999997	892.39800000000002	892.88009999999997	893.36220000000003	893.84429999999998	894.32640000000004	894.80849999999998	895.29060000000004	895.77279999999996	896.25490000000002	896.73699999999997	897.21910000000003	897.70119999999997	898.18330000000003	898.66549999999995	899.14760000000001	899.62969999999996	900.11180000000002	900.59389999999996	901.07600000000002	901.55820000000006	902.0403	902.52239999999995	903.00450000000001	903.48659999999995	903.96879999999999	904.45090000000005	904.93299999999999	905.41510000000005	905.8972	906.37929999999994	906.86149999999998	907.34360000000004	907.82569999999998	908.30780000000004	908.78989999999999	909.27200000000005	909.75419999999997	910.23630000000003	910.71839999999997	911.20050000000003	911.68259999999998	912.16470000000004	912.64689999999996	913.12900000000002	913.61109999999996	914.09320000000002	914.57529999999997	915.05740000000003	915.53959999999995	916.02170000000001	916.50379999999996	916.98590000000002	917.46799999999996	917.95010000000002	918.43230000000005	918.9144	919.39649999999995	919.87860000000001	920.36069999999995	920.84280000000001	921.32500000000005	921.80709999999999	922.28920000000005	922.7713	923.25340000000006	923.7355	924.21770000000004	924.69979999999998	925.18190000000004	925.66399999999999	926.14610000000005	926.62819999999999	927.11040000000003	927.59249999999997	928.07460000000003	928.55669999999998	929.03880000000004	929.52089999999998	930.00310000000002	930.48519999999996	930.96730000000002	931.44939999999997	931.93150000000003	932.41359999999997	932.89580000000001	933.37789999999995	933.86	934.34209999999996	934.82420000000002	935.30629999999996	935.7885	936.27059999999994	936.7527	937.23479999999995	937.71690000000001	938.19899999999996	938.68119999999999	939.16330000000005	939.6454	940.12750000000005	940.6096	941.09169999999995	941.57389999999998	942.05600000000004	942.53809999999999	943.02020000000005	943.50229999999999	943.98440000000005	944.46659999999997	944.94870000000003	945.43079999999998	945.91290000000004	946.39499999999998	946.87710000000004	947.35929999999996	947.84140000000002	948.32349999999997	948.80560000000003	949.28769999999997	949.76980000000003	950.25199999999995	950.73410000000001	951.21619999999996	951.69830000000002	952.18039999999996	952.66250000000002	953.14469999999994	953.6268	954.10889999999995	954.59100000000001	955.07309999999995	955.55520000000001	956.03740000000005	956.51949999999999	957.00160000000005	957.4837	957.96579999999994	958.4479	958.93010000000004	959.41219999999998	959.89430000000004	960.37639999999999	960.85850000000005	961.34059999999999	961.82280000000003	962.30489999999998	962.78700000000003	963.26909999999998	963.75120000000004	964.23329999999999	964.71550000000002	965.19759999999997	965.67970000000003	966.16179999999997	966.64390000000003	967.12599999999998	967.60820000000001	968.09029999999996	968.57240000000002	969.05449999999996	969.53660000000002	970.01869999999997	970.5009	970.98299999999995	971.46510000000001	971.94719999999995	972.42930000000001	972.91139999999996	973.39359999999999	973.87570000000005	974.3578	974.83989999999994	975.322	975.80409999999995	976.28629999999998	976.76840000000004	977.25049999999999	977.73260000000005	978.21469999999999	978.69680000000005	979.17899999999997	979.66110000000003	980.14319999999998	980.62530000000004	981.10739999999998	981.58950000000004	982.07169999999996	982.55380000000002	983.03589999999997	983.51800000000003	984.00009999999997	984.48220000000003	984.96439999999996	985.44650000000001	985.92859999999996	986.41070000000002	986.89279999999997	987.37490000000003	987.85709999999995	988.33920000000001	988.82129999999995	989.30340000000001	989.78549999999996	990.26760000000002	990.74980000000005	991.2319	991.71400000000006	992.1961	992.67819999999995	993.16030000000001	993.64250000000004	994.12459999999999	994.60670000000005	995.08879999999999	995.57090000000005	996.053	996.53520000000003	997.01729999999998	997.49940000000004	997.98149999999998	998.46360000000004	998.94569999999999	999.42790000000002	999.91	1000.3920000000001	1000.874	1001.356	1001.838	1002.321	1002.803	1003.285	1003.7670000000001	1004.249	1004.731	1005.213	1005.6950000000001	1006.177	1006.66	1007.1420000000001	1007.624	1008.106	1008.588	1009.07	1009.552	1010.034	1010.5170000000001	1010.999	1011.481	1011.963	1012.4450000000001	1012.927	1013.409	1013.891	1014.373	1014.856	1015.338	1015.82	1016.302	1016.784	1017.266	1017.748	1018.23	1018.713	1019.1950000000001	1019.677	1020.159	1020.641	1021.123	1021.605	1022.087	1022.569	1023.052	1023.534	1024.0160000000001	1024.498	1024.98	1025.462	1025.944	1026.4259999999999	1026.9090000000001	1027.3910000000001	1027.873	1028.355	1028.837	1029.319	1029.8009999999999	1030.2829999999999	1030.7660000000001	1031.248	1031.73	1032.212	1032.694	1033.1759999999999	1033.6579999999999	1034.1400000000001	1034.6220000000001	1035.104	1035.587	1036.069	1036.5509999999999	1037.0329999999999	1037.5150000000001	1037.9970000000001	1038.479	1038.961	1039.444	1039.9259999999999	1040.4079999999999	1040.8900000000001	1041.3720000000001	1041.854	1042.336	1042.818	1043.3009999999999	1043.7829999999999	1044.2650000000001	1044.7470000000001	1045.229	1045.711	1046.193	1046.675	1047.1569999999999	1047.6400000000001	1048.1220000000001	1048.604	1049.086	1049.568	1050.05	1050.5319999999999	1051.0139999999999	1051.4960000000001	1051.979	1052.461	1052.943	1053.425	1053.9069999999999	1054.3889999999999	1054.8710000000001	1055.3530000000001	1055.836	1056.318	1056.8	1057.2819999999999	1057.7639999999999	1058.2460000000001	1058.7280000000001	1059.21	1059.693	1060.175	1060.6569999999999	1061.1389999999999	1061.6210000000001	1062.1030000000001	1062.585	1063.067	1063.549	1064.0309999999999	1064.5139999999999	1064.9960000000001	1065.4780000000001	1065.96	1066.442	1066.924	1067.4059999999999	1067.8879999999999	1068.3710000000001	1068.8530000000001	1069.335	1069.817	1070.299	1070.7809999999999	1071.2629999999999	1071.7449999999999	1072.2280000000001	1072.71	1073.192	1073.674	1074.1559999999999	1074.6379999999999	1075.1199999999999	1075.6020000000001	1076.0840000000001	1076.567	1077.049	1077.5309999999999	1078.0129999999999	1078.4949999999999	1078.9770000000001	1079.4590000000001	1079.941	1080.423	1080.9059999999999	1081.3879999999999	1081.8699999999999	1082.3520000000001	1082.8340000000001	1083.316	1083.798	1084.28	1084.7629999999999	1085.2449999999999	1085.7270000000001	1086.2090000000001	1086.691	1087.173	1087.655	1088.1369999999999	1088.6199999999999	1089.1020000000001	1089.5840000000001	1090.066	1090.548	1091.03	1091.5119999999999	1091.9939999999999	1092.4760000000001	1092.9580000000001	1093.441	1093.923	1094.405	1094.8869999999999	1095.3689999999999	1095.8510000000001	1096.3330000000001	1096.8150000000001	1097.298	1097.78	1098.2619999999999	1098.7439999999999	1099.2260000000001	1099.7080000000001	1100.19	1100.672	1101.155	1101.6369999999999	1102.1189999999999	1102.6010000000001	1103.0830000000001	1103.5650000000001	1104.047	1104.529	1105.011	1105.4939999999999	1105.9760000000001	1106.4580000000001	1106.94	1107.422	1107.904	1108.386	1108.8679999999999	1109.3499999999999	1109.8330000000001	1110.3150000000001	1110.797	1111.279	1111.761	1112.2429999999999	1112.7249999999999	1113.2070000000001	1113.69	1114.172	1114.654	1115.136	1115.6179999999999	1116.0999999999999	1116.5820000000001	1117.0640000000001	1117.547	1118.029	1118.511	1118.9929999999999	1119.4749999999999	1119.9570000000001	1120.4390000000001	1120.921	1121.403	1121.885	1122.3679999999999	1122.8499999999999	1123.3320000000001	1123.8140000000001	1124.296	1124.778	1125.26	1125.742	1126.2249999999999	1126.7070000000001	1127.1890000000001	1127.671	1128.153	1128.635	1129.117	1129.5989999999999	1130.0820000000001	1130.5640000000001	1131.046	1131.528	1132.01	1132.492	1132.9739999999999	1133.4559999999999	1133.9380000000001	1134.421	1134.903	1135.385	1135.867	1136.3489999999999	1136.8309999999999	1137.3130000000001	1137.7950000000001	1138.277	1138.76	1139.242	1139.7239999999999	1140.2059999999999	1140.6880000000001	1141.17	1141.652	1142.134	1142.617	1143.0989999999999	1143.5809999999999	1144.0630000000001	1144.5450000000001	1145.027	1145.509	1145.991	1146.4739999999999	1146.9559999999999	1147.4380000000001	1147.92	1148.402	1148.884	1149.366	1149.848	1150.33	1150.8130000000001	1151.2950000000001	1151.777	1152.259	1152.741	1153.223	1153.7049999999999	1154.1869999999999	1154.6690000000001	1155.152	1155.634	1156.116	1156.598	1157.08	1157.5619999999999	1158.0440000000001	1158.5260000000001	1159.009	1159.491	1159.973	1160.4549999999999	1160.9369999999999	1161.4190000000001	1161.9010000000001	1162.383	1162.865	1163.348	1163.83	1164.3119999999999	1164.7940000000001	1165.2760000000001	1165.758	1166.24	1166.722	1167.204	1167.6869999999999	1168.1690000000001	1168.6510000000001	1169.133	1169.615	1170.097	1170.579	1171.0609999999999	1171.5440000000001	1172.0260000000001	1172.508	1172.99	1173.472	1173.954	1174.4359999999999	1174.9179999999999	1175.4010000000001	1175.883	1176.365	1176.847	1177.329	1177.8109999999999	1178.2929999999999	1178.7750000000001	1179.2570000000001	1179.74	1180.222	1180.704	1181.1859999999999	1181.6679999999999	1182.1500000000001	1182.6320000000001	1183.114	1183.596	1184.079	1184.5609999999999	1185.0429999999999	1185.5250000000001	1186.0070000000001	1186.489	1186.971	1187.453	1187.9359999999999	1188.4179999999999	1188.9000000000001	1189.3820000000001	1189.864	1190.346	1190.828	1191.31	1191.7919999999999	1192.2750000000001	1192.7570000000001	1193.239	1193.721	1194.203	1194.6849999999999	1195.1669999999999	1195.6489999999999	1196.1310000000001	1196.614	1197.096	1197.578	1198.06	1198.5419999999999	1199.0239999999999	1199.5060000000001	1199.9880000000001	1200.471	1200.953	1201.4349999999999	1201.9169999999999	1202.3989999999999	1202.8810000000001	1203.3630000000001	1203.845	1204.328	1204.81	1205.2919999999999	1205.7739999999999	1206.2560000000001	1206.7380000000001	1207.22	1207.702	1208.184	1208.6669999999999	1209.1489999999999	1209.6310000000001	1210.1130000000001	1210.595	1211.077	1211.559	1212.0409999999999	1212.5229999999999	1213.0060000000001	1213.4880000000001	1213.97	1214.452	1214.934	1215.4159999999999	1215.8979999999999	1216.3800000000001	1216.8630000000001	1217.345	1217.827	1218.309	1218.7909999999999	1219.2729999999999	1219.7550000000001	1220.2370000000001	1220.7190000000001	1221.202	1221.684	1222.1659999999999	1222.6479999999999	1223.1300000000001	1223.6120000000001	1224.0940000000001	1224.576	1225.058	1225.5409999999999	1226.0229999999999	1226.5050000000001	1226.9870000000001	1227.4690000000001	1227.951	1228.433	1228.915	1229.3979999999999	1229.8800000000001	1230.3620000000001	1230.8440000000001	1231.326	1231.808	1232.29	1232.7719999999999	1233.2550000000001	1233.7370000000001	1234.2190000000001	1234.701	1235.183	1235.665	1236.1469999999999	1236.6289999999999	1237.1110000000001	1237.5940000000001	1238.076	1238.558	1239.04	1239.5219999999999	1240.0039999999999	1240.4860000000001	1240.9680000000001	1241.45	1241.933	1242.415	1242.8969999999999	1243.3789999999999	1243.8610000000001	1244.3430000000001	1244.825	1245.307	1245.79	1246.2719999999999	1246.7539999999999	1247.2360000000001	1247.7180000000001	1248.2	1248.682	1249.164	1249.646	1250.1289999999999	1250.6110000000001	1251.0930000000001	1251.575	1252.057	1252.539	1253.021	1253.5029999999999	1253.9849999999999	1254.4680000000001	1254.95	1255.432	1255.914	1256.396	1256.8779999999999	1257.3599999999999	1257.8420000000001	1258.325	1258.807	1259.289	1259.771	1260.2529999999999	1260.7349999999999	1261.2170000000001	1261.6990000000001	1262.182	1262.664	1263.146	1263.6279999999999	1264.1099999999999	1264.5920000000001	1265.0740000000001	1265.556	1266.038	1266.521	1267.0029999999999	1267.4849999999999	1267.9670000000001	1268.4490000000001	1268.931	1269.413	1269.895	1270.377	1270.8599999999999	1271.3420000000001	1271.8240000000001	1272.306	1272.788	1273.27	1273.752	1274.2339999999999	1274.7170000000001	1275.1990000000001	1275.681	1276.163	1276.645	1277.127	1277.6089999999999	1278.0909999999999	1278.5730000000001	1279.056	1279.538	1280.02	1280.502	1280.9839999999999	1281.4659999999999	1281.9480000000001	1282.43	1282.912	1283.395	1283.877	1284.3589999999999	1284.8409999999999	1285.3230000000001	1285.8050000000001	1286.287	1286.769	1287.252	1287.7339999999999	1288.2159999999999	1288.6980000000001	1289.18	1289.662	1290.144	1290.626	1291.1089999999999	1291.5909999999999	1292.0730000000001	1292.5550000000001	1293.037	1293.519	1294.001	1294.4829999999999	1294.9649999999999	1295.4480000000001	1295.93	1296.412	1296.894	1297.376	1297.8579999999999	1298.3399999999999	1298.8219999999999	1299.3040000000001	1299.787	1300.269	1300.751	1301.2329999999999	1301.7149999999999	1302.1969999999999	1302.6790000000001	1303.1610000000001	1303.644	1304.126	1304.6079999999999	1305.0899999999999	1305.5719999999999	1306.0540000000001	1306.5360000000001	1307.018	1307.5	1307.9829999999999	1308.4649999999999	1308.9469999999999	1309.4290000000001	1309.9110000000001	1310.393	1310.875	1311.357	1311.8389999999999	1312.3219999999999	1312.8040000000001	1313.2860000000001	1313.768	1314.25	1314.732	1315.2139999999999	1315.6959999999999	1316.1790000000001	1316.6610000000001	1317.143	1317.625	1318.107	1318.5889999999999	1319.0709999999999	1319.5530000000001	1320.0360000000001	1320.518	1321	1321.482	1321.9639999999999	1322.4459999999999	1322.9280000000001	1323.41	1323.8920000000001	1324.375	1324.857	1325.3389999999999	1325.8209999999999	1326.3030000000001	1326.7850000000001	1327.2670000000001	1327.749	1328.231	1328.7139999999999	1329.1959999999999	1329.6780000000001	1330.16	1330.6420000000001	1331.124	1331.606	1332.088	1332.5709999999999	1333.0530000000001	1333.5350000000001	1334.0170000000001	1334.499	1334.981	1335.463	1335.9449999999999	1336.4269999999999	1336.91	1337.3920000000001	1337.874	1338.356	1338.838	1339.32	1339.8019999999999	1340.2840000000001	1340.7660000000001	1341.249	1341.731	1342.213	1342.6949999999999	1343.1769999999999	1343.6590000000001	1344.1410000000001	1344.623	1345.106	1345.588	1346.07	1346.5519999999999	1347.0340000000001	1347.5160000000001	1347.998	1348.48	1348.963	1349.4449999999999	1349.9269999999999	1350.4090000000001	1350.8910000000001	1351.373	1351.855	1352.337	1352.819	1353.3019999999999	1353.7840000000001	1354.2660000000001	1354.748	1355.23	1355.712	1356.194	1356.6759999999999	1357.1579999999999	1357.6410000000001	1358.123	1358.605	1359.087	1359.569	1360.0509999999999	1360.5329999999999	1361.0150000000001	1361.498	1361.98	1362.462	1362.944	1363.4259999999999	1363.9079999999999	1364.39	1364.8720000000001	1365.354	1365.837	1366.319	1366.8009999999999	1367.2829999999999	1367.7650000000001	1368.2470000000001	1368.729	1369.211	1369.693	1370.1759999999999	1370.6579999999999	1371.14	1371.6220000000001	1372.104	1372.586	1373.068	1373.55	1374.0329999999999	1374.5150000000001	1374.9970000000001	1375.479	1375.961	1376.443	1376.925	1377.4069999999999	1377.89	1378.3720000000001	1378.854	1379.336	1379.818	1380.3	1380.7819999999999	1381.2639999999999	1381.7460000000001	1382.229	1382.711	1383.193	1383.675	1384.1569999999999	1384.6389999999999	1385.1210000000001	1385.6030000000001	1386.085	1386.568	1387.05	1387.5319999999999	1388.0139999999999	1388.4960000000001	1388.9780000000001	1389.46	1389.942	1390.424	1390.9069999999999	1391.3889999999999	1391.8710000000001	1392.3530000000001	1392.835	1393.317	1393.799	1394.2809999999999	1394.7639999999999	1395.2460000000001	1395.7280000000001	1396.21	1396.692	1397.174	1397.6559999999999	1398.1379999999999	1398.62	1399.1030000000001	1399.585	1400.067	1400.549	1401.0309999999999	1401.5129999999999	1401.9949999999999	1402.4770000000001	1402.9590000000001	1403.442	1403.924	1404.4059999999999	1404.8879999999999	1405.37	1405.8520000000001	1406.3340000000001	1406.816	1407.299	1407.7809999999999	1408.2629999999999	1408.7449999999999	1409.2270000000001	1409.7090000000001	1410.191	1410.673	1411.1559999999999	1411.6379999999999	1412.12	1412.6020000000001	1413.0840000000001	1413.566	1414.048	1414.53	1415.0119999999999	1415.4949999999999	1415.9770000000001	1416.4590000000001	1416.941	1417.423	1417.905	1418.3869999999999	1418.8689999999999	1419.3510000000001	1419.8340000000001	1420.316	1420.798	1421.28	1421.7619999999999	1422.2439999999999	1422.7260000000001	1423.2080000000001	1423.691	1424.173	1424.655	1425.1369999999999	1425.6189999999999	1426.1010000000001	1426.5830000000001	1427.0650000000001	1427.547	1428.03	1428.5119999999999	1428.9939999999999	1429.4760000000001	1429.9580000000001	1430.44	1430.922	1431.404	1431.886	1432.3689999999999	1432.8510000000001	1433.3330000000001	1433.8150000000001	1434.297	1434.779	1435.261	1435.7429999999999	1436.2260000000001	1436.7080000000001	1437.19	1437.672	1438.154	1438.636	1439.1179999999999	1439.6	1440.0830000000001	1440.5650000000001	1441.047	1441.529	1442.011	1442.4929999999999	1442.9749999999999	1443.4570000000001	1443.9390000000001	1444.422	1444.904	1445.386	1445.8679999999999	1446.35	1446.8320000000001	1447.3140000000001	1447.796	1448.278	1448.761	1449.2429999999999	1449.7249999999999	1450.2070000000001	1450.6890000000001	1451.171	1451.653	1452.135	1452.6179999999999	1453.1	1453.5820000000001	1454.0640000000001	1454.546	1455.028	1455.51	1455.992	1456.4739999999999	1456.9570000000001	1457.4390000000001	1457.921	1458.403	1458.885	1459.367	1459.8489999999999	1460.3309999999999	1460.8130000000001	1461.296	1461.778	1462.26	1462.742	1463.2239999999999	1463.7059999999999	1464.1880000000001	1464.67	1465.153	1465.635	1466.117	1466.5989999999999	1467.0809999999999	1467.5630000000001	1468.0450000000001	1468.527	1469.01	1469.492	1469.9739999999999	1470.4559999999999	1470.9380000000001	1471.42	1471.902	1472.384	1472.866	1473.3489999999999	1473.8309999999999	1474.3130000000001	1474.7950000000001	1475.277	1475.759	1476.241	1476.723	1477.2049999999999	1477.6880000000001	1478.17	1478.652	1479.134	1479.616	1480.098	1480.58	1481.0619999999999	1481.5450000000001	1482.027	1482.509	1482.991	1483.473	1483.9549999999999	1484.4369999999999	1484.9190000000001	1485.4010000000001	1485.884	1486.366	1486.848	1487.33	1487.8119999999999	1488.2940000000001	1488.7760000000001	1489.258	1489.74	1490.223	1490.7049999999999	1491.1869999999999	1491.6690000000001	1492.1510000000001	1492.633	1493.115	1493.597	1494.08	1494.5619999999999	1495.0440000000001	1495.5260000000001	1496.008	1496.49	1496.972	1497.454	1497.9369999999999	1498.4190000000001	1498.9010000000001	1499.383	1499.865	1500.347	1500.829	1501.3109999999999	1501.7929999999999	1502.2760000000001	1502.758	1503.24	1503.722	1504.204	1504.6859999999999	1505.1679999999999	1505.65	1506.1320000000001	1506.615	1507.097	1507.579	1508.0609999999999	1508.5429999999999	1509.0250000000001	1509.5070000000001	1509.989	1510.472	1510.954	1511.4359999999999	1511.9179999999999	1512.4	1512.8820000000001	1513.364	1513.846	1514.328	1514.8109999999999	1515.2929999999999	1515.7750000000001	1516.2570000000001	1516.739	1517.221	1517.703	1518.1849999999999	1518.6669999999999	1519.15	1519.6320000000001	1520.114	1520.596	1521.078	1521.56	1522.0419999999999	1522.5239999999999	1523.0070000000001	1523.489	1523.971	1524.453	1524.9349999999999	1525.4169999999999	1525.8989999999999	1526.3810000000001	1526.864	1527.346	1527.828	1528.31	1528.7919999999999	1529.2739999999999	1529.7560000000001	1530.2380000000001	1530.72	1531.203	1531.6849999999999	1532.1669999999999	1532.6489999999999	1533.1310000000001	1533.6130000000001	1534.095	1534.577	1535.059	1535.5419999999999	1536.0239999999999	1536.5060000000001	1536.9880000000001	1537.47	1537.952	1538.434	1538.9159999999999	1539.3989999999999	1539.8810000000001	1540.3630000000001	1540.845	1541.327	1541.809	1542.2909999999999	1542.7729999999999	1543.2550000000001	1543.7380000000001	1544.22	1544.702	1545.184	1545.6659999999999	1546.1479999999999	1546.63	1547.1120000000001	1547.5940000000001	1548.077	1548.559	1549.0409999999999	1549.5229999999999	1550.0050000000001	1550.4870000000001	1550.9690000000001	1551.451	1551.934	1552.4159999999999	1552.8979999999999	1553.38	1553.8620000000001	1554.3440000000001	1554.826	1555.308	1555.7909999999999	1556.2729999999999	1556.7550000000001	1557.2370000000001	1557.7190000000001	1558.201	1558.683	1559.165	1559.6469999999999	1560.13	1560.6120000000001	1561.0940000000001	1561.576	1562.058	1562.54	1563.0219999999999	1563.5039999999999	1563.9860000000001	1564.4690000000001	1564.951	1565.433	1565.915	1566.3969999999999	1566.8789999999999	1567.3610000000001	1567.8430000000001	1568.326	1568.808	1569.29	1569.7719999999999	1570.2539999999999	1570.7360000000001	1571.2180000000001	1571.7	1572.182	1572.665	1573.1469999999999	1573.6289999999999	1574.1110000000001	1574.5930000000001	1575.075	1575.557	1576.039	1576.521	1577.0039999999999	1577.4860000000001	1577.9680000000001	1578.45	1578.932	1579.414	1579.896	1580.3779999999999	1580.8610000000001	1581.3430000000001	1581.825	1582.307	1582.789	1583.271	1583.7529999999999	1584.2349999999999	1584.7180000000001	1585.2	1585.682	1586.164	1586.646	1587.1279999999999	1587.61	1588.0920000000001	1588.5740000000001	1589.057	1589.539	1590.021	1590.5029999999999	1590.9849999999999	1591.4670000000001	1591.9490000000001	1592.431	1592.913	1593.396	1593.8779999999999	1594.36	1594.8420000000001	1595.3240000000001	1595.806	1596.288	1596.77	1597.2529999999999	1597.7349999999999	1598.2170000000001	1598.6990000000001	1599.181	1599.663	1600.145	1600.627	1601.1089999999999	1601.5920000000001	1602.0740000000001	1602.556	1603.038	1603.52	1604.002	1604.4839999999999	1604.9659999999999	1605.4480000000001	1605.931	1606.413	1606.895	1607.377	1607.8589999999999	1608.3409999999999	1608.8230000000001	1609.3050000000001	1609.788	1610.27	1610.752	1611.2339999999999	1611.7159999999999	1612.1980000000001	1612.68	1613.162	1613.645	1614.127	1614.6089999999999	1615.0909999999999	1615.5730000000001	1616.0550000000001	1616.537	1617.019	1617.501	1617.9839999999999	1618.4659999999999	1618.9480000000001	1619.43	1619.912	1620.394	1620.876	1621.3579999999999	1621.84	1622.3230000000001	1622.8050000000001	1623.287	1623.769	1624.251	1624.7329999999999	1625.2149999999999	1625.6969999999999	1626.18	1626.662	1627.144	1627.626	1628.1079999999999	1628.59	1629.0719999999999	1629.5540000000001	1630.0360000000001	1630.519	1631.001	1631.4829999999999	1631.9649999999999	1632.4469999999999	1632.9290000000001	1633.4110000000001	1633.893	1634.375	1634.8579999999999	1635.34	1635.8219999999999	1636.3040000000001	1636.7860000000001	1637.268	1637.75	1638.232	1638.7149999999999	1639.1969999999999	1639.6790000000001	1640.1610000000001	1640.643	1641.125	1641.607	1642.0889999999999	1642.5719999999999	1643.0540000000001	1643.5360000000001	1644.018	1644.5	1644.982	1645.4639999999999	1645.9459999999999	1646.4280000000001	1646.9110000000001	1647.393	1647.875	1648.357	1648.8389999999999	1649.3209999999999	1649.8030000000001	1650.2850000000001	1650.7670000000001	1651.25	1651.732	1652.2139999999999	1652.6959999999999	1653.1780000000001	1653.66	1654.1420000000001	1654.624	1655.107	1655.5889999999999	1656.0709999999999	1656.5530000000001	1657.0350000000001	1657.5170000000001	1657.999	1658.481	1658.9639999999999	1659.4459999999999	1659.9280000000001	1660.41	1660.8920000000001	1661.374	1661.856	1662.338	1662.82	1663.3019999999999	1663.7850000000001	1664.2670000000001	1664.749	1665.231	1665.713	1666.1949999999999	1666.6769999999999	1667.1590000000001	1667.6420000000001	1668.124	1668.606	1669.088	1669.57	1670.0519999999999	1670.5340000000001	1671.0160000000001	1671.499	1671.981	1672.463	1672.9449999999999	1673.4269999999999	1673.9090000000001	1674.3910000000001	1674.873	1675.355	1675.838	1676.32	1676.8019999999999	1677.2840000000001	1677.7660000000001	1678.248	1678.73	1679.212	1679.694	1680.1769999999999	1680.6590000000001	1681.1410000000001	1681.623	1682.105	1682.587	1683.069	1683.5509999999999	1684.0340000000001	1684.5160000000001	1684.998	1685.48	1685.962	1686.444	1686.9259999999999	1687.4079999999999	1687.8910000000001	1688.373	1688.855	1689.337	1689.819	1690.3009999999999	1690.7829999999999	1691.2650000000001	1691.7470000000001	1692.229	1692.712	1693.194	1693.6759999999999	1694.1579999999999	1694.64	1695.1220000000001	1695.604	1696.086	1696.569	1697.0509999999999	1697.5329999999999	1698.0150000000001	1698.4970000000001	1698.979	1699.461	1699.943	1700.4259999999999	1700.9079999999999	1701.39	1701.8720000000001	1702.354	1702.836	1703.318	1703.8	1704.2819999999999	1704.7650000000001	1705.2470000000001	1705.729	1706.211	1706.693	1707.175	1707.6569999999999	1708.1389999999999	1708.6210000000001	1709.104	1709.586	1710.068	1710.55	1711.0319999999999	1711.5139999999999	1711.9960000000001	1712.4780000000001	1712.961	1713.443	1713.925	1714.4069999999999	1714.8889999999999	1715.3710000000001	1715.8530000000001	1716.335	1716.818	1717.3	1717.7819999999999	1718.2639999999999	1718.7460000000001	1719.2280000000001	1719.71	1720.192	1720.674	1721.1559999999999	1721.6389999999999	1722.1210000000001	1722.6030000000001	1723.085	1723.567	1724.049	1724.5309999999999	1725.0129999999999	1725.4960000000001	1725.9780000000001	1726.46	1726.942	1727.424	1727.9059999999999	1728.3879999999999	1728.87	1729.3530000000001	1729.835	1730.317	1730.799	1731.2809999999999	1731.7629999999999	1732.2449999999999	1732.7270000000001	1733.2090000000001	1733.692	1734.174	1734.6559999999999	1735.1379999999999	1735.62	1736.1020000000001	1736.5840000000001	1737.066	1737.548	1738.0309999999999	1738.5129999999999	1738.9949999999999	1739.4770000000001	1739.9590000000001	1740.441	1740.923	1741.405	1741.8879999999999	1742.37	1742.8520000000001	1743.3340000000001	1743.816	1744.298	1744.78	1745.2619999999999	1745.7449999999999	1746.2270000000001	1746.7090000000001	1747.191	1747.673	1748.155	1748.6369999999999	1749.1189999999999	1749.6010000000001	1750.0830000000001	1750.566	1751.048	1751.53	1752.0119999999999	1752.4939999999999	1752.9760000000001	1753.4580000000001	1753.94	1754.423	1754.905	1755.3869999999999	1755.8689999999999	1756.3510000000001	1756.8330000000001	1757.3150000000001	1757.797	1758.28	1758.7619999999999	1759.2439999999999	1759.7260000000001	1760.2080000000001	1760.69	1761.172	1761.654	1762.136	1762.6189999999999	1763.1010000000001	1763.5830000000001	1764.0650000000001	1764.547	1765.029	1765.511	1765.9929999999999	1766.4749999999999	1766.9580000000001	1767.44	1767.922	1768.404	1768.886	1769.3679999999999	1769.85	1770.3320000000001	1770.8150000000001	1771.297	1771.779	1772.261	1772.7429999999999	1773.2249999999999	1773.7070000000001	1774.1890000000001	1774.672	1775.154	1775.636	1776.1179999999999	1776.6	1777.0820000000001	1777.5640000000001	1778.046	1778.528	1779.01	1779.4929999999999	1779.9749999999999	1780.4570000000001	1780.9390000000001	1781.421	1781.903	1782.385	1782.867	1783.35	1783.8320000000001	1784.3140000000001	1784.796	1785.278	1785.76	1786.242	1786.7239999999999	1787.2070000000001	1787.6890000000001	1788.171	1788.653	1789.135	1789.617	1790.0989999999999	1790.5809999999999	1791.0630000000001	1791.546	1792.028	1792.51	1792.992	1793.4739999999999	1793.9559999999999	1794.4380000000001	1794.92	1795.402	1795.885	1796.367	1796.8489999999999	1797.3309999999999	1797.8130000000001	1798.2950000000001	1798.777	1799.259	1799.742	1800.2239999999999	1800.7059999999999	1801.1880000000001	1801.67	1802.152	1802.634	1803.116	1803.5989999999999	1804.0809999999999	1804.5630000000001	1805.0450000000001	1805.527	1806.009	1806.491	1806.973	1807.4549999999999	1807.9380000000001	1808.42	1808.902	1809.384	1809.866	1810.348	1810.83	1811.3119999999999	1811.7940000000001	1812.277	1812.759	1813.241	1813.723	1814.2049999999999	1814.6869999999999	1815.1690000000001	1815.6510000000001	1816.134	1816.616	1817.098	1817.58	1818.0619999999999	1818.5440000000001	1819.0260000000001	1819.508	1819.99	1820.473	1820.9549999999999	1821.4369999999999	1821.9190000000001	1822.4010000000001	1822.883	1823.365	1823.847	1824.329	1824.8119999999999	1825.2940000000001	1825.7760000000001	1826.258	1826.74	1827.222	1827.704	1828.1859999999999	1828.6690000000001	1829.1510000000001	1829.633	1830.115	1830.597	1831.079	1831.5609999999999	1832.0429999999999	1832.5260000000001	1833.008	1833.49	1833.972	1834.454	1834.9359999999999	1835.4179999999999	1835.9	1836.3820000000001	1836.865	1837.347	1837.829	1838.3109999999999	1838.7929999999999	1839.2750000000001	1839.7570000000001	1840.239	1840.721	1841.204	1841.6859999999999	1842.1679999999999	1842.65	1843.1320000000001	1843.614	1844.096	1844.578	1845.0609999999999	1845.5429999999999	1846.0250000000001	1846.5070000000001	1846.989	1847.471	1847.953	1848.4349999999999	1848.9169999999999	1849.4	1849.8820000000001	1850.364	1850.846	1851.328	1851.81	1852.2919999999999	1852.7739999999999	1853.2560000000001	1853.739	1854.221	1854.703	1855.1849999999999	1855.6669999999999	1856.1489999999999	1856.6310000000001	1857.1130000000001	1857.596	1858.078	1858.56	1859.0419999999999	1859.5239999999999	1860.0060000000001	1860.4880000000001	1860.97	1861.453	1861.9349999999999	1862.4169999999999	1862.8989999999999	1863.3810000000001	1863.8630000000001	1864.345	1864.827	1865.309	1865.7919999999999	1866.2739999999999	1866.7560000000001	1867.2380000000001	1867.72	1868.202	1868.684	1869.1659999999999	1869.6479999999999	1870.1310000000001	1870.6130000000001	1871.095	1871.577	1872.059	1872.5409999999999	1873.0229999999999	1873.5050000000001	1873.9880000000001	1874.47	1874.952	1875.434	1875.9159999999999	1876.3979999999999	1876.88	1877.3620000000001	1877.8440000000001	1878.327	1878.809	1879.2909999999999	1879.7729999999999	1880.2550000000001	1880.7370000000001	1881.2190000000001	1881.701	1882.183	1882.6659999999999	1883.1479999999999	1883.63	1884.1120000000001	1884.5940000000001	1885.076	1885.558	1886.04	1886.5229999999999	1887.0050000000001	1887.4870000000001	1887.9690000000001	1888.451	1888.933	1889.415	1889.8969999999999	1890.38	1890.8620000000001	1891.3440000000001	1891.826	1892.308	1892.79	1893.2719999999999	1893.7539999999999	1894.2360000000001	1894.7190000000001	1895.201	1895.683	1896.165	1896.6469999999999	1897.1289999999999	1897.6110000000001	1898.0930000000001	1898.575	1899.058	1899.54	1900.0219999999999	1900.5039999999999	1900.9860000000001	1901.4680000000001	1901.95	1902.432	1902.915	1903.3969999999999	1903.8789999999999	1904.3610000000001	1904.8430000000001	1905.325	1905.807	1906.289	1906.771	1907.2539999999999	1907.7360000000001	1908.2180000000001	1908.7	1909.182	1909.664	1910.146	1910.6279999999999	1911.11	1911.5930000000001	1912.075	1912.557	1913.039	1913.521	1914.0029999999999	1914.4849999999999	1914.9670000000001	1915.45	1915.932	1916.414	1916.896	1917.3779999999999	1917.86	1918.3420000000001	1918.8240000000001	1919.307	1919.789	1920.271	1920.7529999999999	1921.2349999999999	1921.7170000000001	1922.1990000000001	1922.681	1923.163	1923.646	1924.1279999999999	1924.61	1925.0920000000001	1925.5740000000001	1926.056	1926.538	1927.02	1927.502	1927.9849999999999	1928.4670000000001	1928.9490000000001	1929.431	1929.913	1930.395	1930.877	1931.3589999999999	1931.8420000000001	1932.3240000000001	1932.806	1933.288	1933.77	1934.252	1934.7339999999999	1935.2159999999999	1935.6980000000001	1936.181	1936.663	1937.145	1937.627	1938.1089999999999	1938.5909999999999	1939.0730000000001	1939.5550000000001	1940.037	1940.52	1941.002	1941.4839999999999	1941.9659999999999	1942.4480000000001	1942.93	1943.412	1943.894	1944.377	1944.8589999999999	1945.3409999999999	1945.8230000000001	1946.3050000000001	1946.787	1947.269	1947.751	1948.2339999999999	1948.7159999999999	1949.1980000000001	1949.68	1950.162	1950.644	1951.126	1951.6079999999999	1952.09	1952.5730000000001	1953.0550000000001	1953.537	1954.019	1954.501	1954.9829999999999	1955.4649999999999	1955.9469999999999	1956.4290000000001	1956.912	1957.394	1957.876	1958.3579999999999	1958.84	1959.3219999999999	1959.8040000000001	1960.2860000000001	1960.769	1961.251	1961.7329999999999	1962.2149999999999	1962.6969999999999	1963.1790000000001	1963.6610000000001	1964.143	1964.625	1965.1079999999999	1965.59	1966.0719999999999	1966.5540000000001	1967.0360000000001	1967.518	1968	1968.482	1968.9639999999999	1969.4469999999999	1969.9290000000001	1970.4110000000001	1970.893	1971.375	1971.857	1972.3389999999999	1972.8209999999999	1973.3040000000001	1973.7860000000001	1974.268	1974.75	1975.232	1975.7139999999999	1976.1959999999999	1976.6780000000001	1977.1610000000001	1977.643	1978.125	1978.607	1979.0889999999999	1979.5709999999999	1980.0530000000001	1980.5350000000001	1981.0170000000001	1981.5	1981.982	1982.4639999999999	1982.9459999999999	1983.4280000000001	1983.91	1984.3920000000001	1984.874	1985.356	1985.8389999999999	1986.3209999999999	1986.8030000000001	1987.2850000000001	1987.7670000000001	1988.249	1988.731	1989.213	1989.6959999999999	1990.1780000000001	1990.66	1991.1420000000001	1991.624	1992.106	1992.588	1993.07	1993.5519999999999	1994.0350000000001	1994.5170000000001	1994.999	1995.481	1995.963	1996.4449999999999	1996.9269999999999	1997.4090000000001	1997.8910000000001	1998.374	1998.856	1999.338	1999.82	2000.3019999999999	2000.7840000000001	2001.2660000000001	2001.748	2002.231	2002.713	2003.1949999999999	2003.6769999999999	2004.1590000000001	2004.6410000000001	2005.123	2005.605	2006.088	2006.57	2007.0519999999999	2007.5340000000001	2008.0160000000001	2008.498	2008.98	2009.462	2009.944	2010.4269999999999	2010.9090000000001	2011.3910000000001	2011.873	2012.355	2012.837	2013.319	2013.8009999999999	2014.2829999999999	2014.7660000000001	2015.248	2015.73	2016.212	2016.694	2017.1759999999999	2017.6579999999999	2018.14	2018.623	2019.105	2019.587	2020.069	2020.5509999999999	2021.0329999999999	2021.5150000000001	2021.9970000000001	2022.479	2022.962	2023.444	2023.9259999999999	2024.4079999999999	2024.89	2025.3720000000001	2025.854	2026.336	2026.818	2027.3009999999999	2027.7829999999999	2028.2650000000001	2028.7470000000001	2029.229	2029.711	2030.193	2030.675	2031.1579999999999	2031.64	2032.1220000000001	2032.604	2033.086	2033.568	2034.05	2034.5319999999999	2035.0150000000001	2035.4970000000001	2035.979	2036.461	2036.943	2037.425	2037.9069999999999	2038.3889999999999	2038.8710000000001	2039.354	2039.836	2040.318	2040.8	2041.2819999999999	2041.7639999999999	2042.2460000000001	2042.7280000000001	2043.21	2043.693	2044.175	2044.6569999999999	2045.1389999999999	2045.6210000000001	2046.1030000000001	2046.585	2047.067	2047.55	2048.0320000000002	2048.5140000000001	2048.9960000000001	2049.4780000000001	2049.96	2050.442	2050.924	2051.4059999999999	2051.8890000000001	2052.3710000000001	2052.8530000000001	2053.335	2053.817	2054.299	2054.7809999999999	2055.2629999999999	2055.7460000000001	2056.2280000000001	2056.71	2057.192	2057.674	2058.1559999999999	2058.6379999999999	2059.12	2059.6030000000001	2060.0839999999998	2060.567	2061.049	2061.5309999999999	2062.0129999999999	2062.4949999999999	2062.9769999999999	2063.4589999999998	2063.9409999999998	2064.424	2064.9059999999999	2065.3879999999999	2065.87	2066.3519999999999	2066.8339999999998	2067.3159999999998	2067.7979999999998	2068.2809999999999	2068.7629999999999	2069.2449999999999	2069.7269999999999	2070.2089999999998	2070.6909999999998	2071.1729999999998	2071.6550000000002	2072.1370000000002	2072.62	2073.1019999999999	2073.5839999999998	2074.0659999999998	2074.5479999999998	2075.0300000000002	2075.5120000000002	2075.9940000000001	2076.4769999999999	2076.9589999999998	2077.4409999999998	2077.9229999999998	2078.4050000000002	2078.8870000000002	2079.3690000000001	2079.8510000000001	2080.3330000000001	2080.8159999999998	2081.2979999999998	2081.7800000000002	2082.2620000000002	2082.7440000000001	2083.2260000000001	2083.7080000000001	2084.19	2084.6729999999998	2085.1550000000002	2085.6370000000002	2086.1190000000001	2086.6010000000001	2087.0830000000001	2087.5650000000001	2088.047	2088.5300000000002	2089.011	2089.4940000000001	2089.9760000000001	2090.4580000000001	2090.94	2091.422	2091.904	2092.386	2092.8679999999999	2093.3510000000001	2093.8330000000001	2094.3150000000001	2094.797	2095.279	2095.761	2096.2429999999999	2096.7249999999999	2097.2080000000001	2097.69	2098.172	2098.654	2099.136	2099.6179999999999	2100.1	2100.5819999999999	2101.0639999999999	2101.547	2102.029	2102.511	2102.9929999999999	2103.4749999999999	2103.9569999999999	2104.4389999999999	2104.9209999999998	2105.404	2105.886	2106.3679999999999	2106.85	2107.3319999999999	2107.8139999999999	2108.2959999999998	2108.7779999999998	2109.2600000000002	2109.7429999999999	2110.2249999999999	2110.7069999999999	2111.1889999999999	2111.6709999999998	2112.1529999999998	2112.6350000000002	2113.1170000000002	2113.6	2114.0819999999999	2114.5639999999999	2115.0459999999998	2115.5279999999998	2116.0100000000002	2116.4920000000002	2116.9740000000002	2117.4569999999999	2117.9380000000001	2118.4209999999998	2118.9029999999998	2119.3850000000002	2119.8670000000002	2120.3490000000002	2120.8310000000001	2121.3130000000001	2121.7950000000001	2122.2779999999998	2122.7600000000002	2123.2420000000002	2123.7240000000002	2124.2060000000001	2124.6880000000001	2125.17	2125.652	2126.1350000000002	2126.6170000000002	2127.0990000000002	2127.5810000000001	2128.0630000000001	2128.5450000000001	2129.027	2129.509	2129.991	2130.4740000000002	2130.9560000000001	2131.4380000000001	2131.92	2132.402	2132.884	2133.366	2133.848	2134.3310000000001	2134.8130000000001	2135.2950000000001	2135.777	2136.259	2136.741	2137.223	2137.7049999999999	2138.1880000000001	2138.67	2139.152	2139.634	2140.116	2140.598	2141.08	2141.5619999999999	2142.0439999999999	2142.527	2143.009	2143.491	2143.973	2144.4549999999999	2144.9369999999999	2145.4189999999999	2145.9009999999998	2146.384	2146.8649999999998	2147.348	2147.83	2148.3119999999999	2148.7939999999999	2149.2759999999998	2149.7579999999998	2150.2399999999998	2150.7220000000002	2151.2049999999999	2151.6869999999999	2152.1689999999999	2152.6509999999998	2153.1329999999998	2153.6149999999998	2154.0970000000002	2154.5790000000002	2155.0619999999999	2155.5439999999999	2156.0259999999998	2156.5079999999998	2156.9899999999998	2157.4720000000002	2157.9540000000002	2158.4360000000001	2158.9180000000001	2159.4009999999998	2159.8829999999998	2160.3649999999998	2160.8470000000002	2161.3290000000002	2161.8110000000001	2162.2930000000001	2162.7750000000001	2163.2579999999998	2163.7399999999998	2164.2220000000002	2164.7040000000002	2165.1860000000001	2165.6680000000001	2166.15	2166.6320000000001	2167.1149999999998	2167.5970000000002	2168.0790000000002	2168.5610000000001	2169.0430000000001	2169.5250000000001	2170.0070000000001	2170.489	2170.971	2171.4540000000002	2171.9360000000001	2172.4180000000001	2172.9	2173.3820000000001	2173.864	2174.346	2174.828	2175.3110000000001	2175.7919999999999	2176.2750000000001	2176.7570000000001	2177.239	2177.721	2178.203	2178.6849999999999	2179.1669999999999	2179.6489999999999	2180.1320000000001	2180.614	2181.096	2181.578	2182.06	2182.5419999999999	2183.0239999999999	2183.5059999999999	2183.989	2184.471	2184.953	2185.4349999999999	2185.9169999999999	2186.3989999999999	2186.8809999999999	2187.3629999999998	2187.8449999999998	2188.328	2188.81	2189.2919999999999	2189.7739999999999	2190.2559999999999	2190.7379999999998	2191.2199999999998	2191.7020000000002	2192.1849999999999	2192.6669999999999	2193.1489999999999	2193.6309999999999	2194.1129999999998	2194.5949999999998	2195.0770000000002	2195.5590000000002	2196.0419999999999	2196.5239999999999	2197.0059999999999	2197.4879999999998	2197.9699999999998	2198.4520000000002	2198.9340000000002	2199.4160000000002	2199.8980000000001	2200.3809999999999	2200.8629999999998	2201.3449999999998	2201.8270000000002	2202.3090000000002	2202.7910000000002	2203.2730000000001	2203.7550000000001	2204.2379999999998	2204.7190000000001	2205.2020000000002	2205.6840000000002	2206.1660000000002	2206.6480000000001	2207.13	2207.6120000000001	2208.0940000000001	2208.576	2209.0590000000002	2209.5410000000002	2210.0230000000001	2210.5050000000001	2210.9870000000001	2211.4690000000001	2211.951	2212.433	2212.9160000000002	2213.3980000000001	2213.88	2214.3620000000001	2214.8440000000001	2215.326	2215.808	2216.29	2216.7719999999999	2217.2550000000001	2217.7370000000001	2218.2190000000001	2218.701	2219.183	2219.665	2220.1469999999999	2220.6289999999999	2221.1120000000001	2221.5940000000001	2222.076	2222.558	2223.04	2223.5219999999999	2224.0039999999999	2224.4859999999999	2224.9690000000001	2225.451	2225.933	2226.415	2226.8969999999999	2227.3789999999999	2227.8609999999999	2228.3429999999998	2228.8249999999998	2229.308	2229.79	2230.2719999999999	2230.7539999999999	2231.2359999999999	2231.7179999999998	2232.1999999999998	2232.6819999999998	2233.165	2233.6460000000002	2234.1289999999999	2234.6109999999999	2235.0929999999998	2235.5749999999998	2236.0569999999998	2236.5390000000002	2237.0210000000002	2237.5030000000002	2237.9859999999999	2238.4679999999998	2238.9499999999998	2239.4319999999998	2239.9140000000002	2240.3960000000002	2240.8780000000002	2241.36	2241.8429999999998	2242.3249999999998	2242.8069999999998	2243.2890000000002	2243.7710000000002	2244.2530000000002	2244.7350000000001	2245.2170000000001	2245.6990000000001	2246.1819999999998	2246.6640000000002	2247.1460000000002	2247.6280000000002	2248.11	2248.5920000000001	2249.0740000000001	2249.556	2250.0390000000002	2250.5210000000002	2251.0030000000002	2251.4850000000001	2251.9670000000001	2252.4490000000001	2252.931	2253.413	2253.8960000000002	2254.3780000000002	2254.86	2255.3420000000001	2255.8240000000001	2256.306	2256.788	2257.27	2257.752	2258.2350000000001	2258.7170000000001	2259.1990000000001	2259.681	2260.163	2260.645	2261.127	2261.6089999999999	2262.0920000000001	2262.5729999999999	2263.056	2263.538	2264.02	2264.502	2264.9839999999999	2265.4659999999999	2265.9479999999999	2266.4299999999998	2266.913	2267.395	2267.877	2268.3589999999999	2268.8409999999999	2269.3229999999999	2269.8049999999998	2270.2869999999998	2270.77	2271.252	2271.7339999999999	2272.2159999999999	2272.6979999999999	2273.1799999999998	2273.6619999999998	2274.1439999999998	2274.6260000000002	2275.1089999999999	2275.5909999999999	2276.0729999999999	2276.5549999999998	2277.0369999999998	2277.5189999999998	2278.0010000000002	2278.4830000000002	2278.9659999999999	2279.4479999999999	2279.9299999999998	2280.4119999999998	2280.8939999999998	2281.3760000000002	2281.8580000000002	2282.34	2282.8229999999999	2283.3049999999998	2283.7869999999998	2284.2689999999998	2284.7510000000002	2285.2330000000002	2285.7150000000001	2286.1970000000001	2286.6790000000001	2287.1619999999998	2287.6439999999998	2288.1260000000002	2288.6080000000002	2289.09	2289.5720000000001	2290.0540000000001	2290.5360000000001	2291.0189999999998	2291.5	2291.9830000000002	2292.4650000000001	2292.9470000000001	2293.4290000000001	2293.9110000000001	2294.393	2294.875	2295.357	2295.84	2296.3220000000001	2296.8040000000001	2297.2860000000001	2297.768	2298.25	2298.732	2299.2139999999999	2299.6970000000001	2300.1790000000001	2300.6610000000001	2301.143	2301.625	2302.107	2302.5889999999999	2303.0709999999999	2303.5529999999999	2304.0360000000001	2304.518	2305	2305.482	2305.9639999999999	2306.4459999999999	2306.9279999999999	2307.41	2307.893	2308.375	2308.857	2309.3389999999999	2309.8209999999999	2310.3029999999999	2310.7849999999999	2311.2669999999998	2311.75	2312.232	2312.7139999999999	2313.1959999999999	2313.6779999999999	2314.16	2314.6419999999998	2315.1239999999998	2315.6060000000002	2316.0889999999999	2316.5709999999999	2317.0529999999999	2317.5349999999999	2318.0169999999998	2318.4989999999998	2318.9810000000002	2319.4630000000002	2319.9459999999999	2320.4270000000001	2320.91	2321.3919999999998	2321.8739999999998	2322.3560000000002	2322.8380000000002	2323.3200000000002	2323.8020000000001	2324.2840000000001	2324.7669999999998	2325.2489999999998	2325.7310000000002	2326.2130000000002	2326.6950000000002	2327.1770000000001	2327.6590000000001	2328.1410000000001	2328.6239999999998	2329.1060000000002	2329.5880000000002	2330.0700000000002	2330.5520000000001	2331.0340000000001	2331.5160000000001	2331.998	2332.48	2332.9630000000002	2333.4450000000002	2333.9270000000001	2334.4090000000001	2334.8910000000001	2335.373	2335.855	2336.337	2336.8200000000002	2337.3020000000001	2337.7840000000001	2338.2660000000001	2338.748	2339.23	2339.712	2340.194	2340.6770000000001	2341.1590000000001	2341.6410000000001	2342.123	2342.605	2343.087	2343.569	2344.0509999999999	2344.5329999999999	2345.0160000000001	2345.498	2345.98	2346.462	2346.944	2347.4259999999999	2347.9079999999999	2348.39	2348.873	2349.3539999999998	2349.837	2350.319	2350.8009999999999	2351.2829999999999	2351.7649999999999	2352.2469999999998	2352.7289999999998	2353.2109999999998	2353.694	2354.1759999999999	2354.6579999999999	2355.14	2355.6219999999998	2356.1039999999998	2356.5859999999998	2357.0680000000002	2357.5509999999999	2358.0329999999999	2358.5149999999999	2358.9969999999998	2359.4789999999998	2359.9609999999998	2360.4430000000002	2360.9250000000002	2361.4070000000002	2361.89	2362.3719999999998	2362.8539999999998	2363.3359999999998	2363.8180000000002	2364.3000000000002	2364.7820000000002	2365.2640000000001	2365.7469999999998	2366.2289999999998	2366.7109999999998	2367.1930000000002	2367.6750000000002	2368.1570000000002	2368.6390000000001	2369.1210000000001	2369.6039999999998	2370.0859999999998	2370.5680000000002	2371.0500000000002	2371.5320000000002	2372.0140000000001	2372.4960000000001	2372.9780000000001	2373.46	2373.9430000000002	2374.4250000000002	2374.9070000000002	2375.3890000000001	2375.8710000000001	2376.3530000000001	2376.835	2377.317	2377.799	2378.2809999999999	2378.7640000000001	2379.2460000000001	2379.7280000000001	2380.21	2380.692	2381.174	2381.6559999999999	2382.1379999999999	2382.6210000000001	2383.1030000000001	2383.585	2384.067	2384.549	2385.0309999999999	2385.5129999999999	2385.9949999999999	2386.4780000000001	2386.96	2387.442	2387.924	2388.4059999999999	2388.8879999999999	2389.37	2389.8519999999999	2390.3339999999998	2390.817	2391.299	2391.7809999999999	2392.2629999999999	2392.7449999999999	2393.2269999999999	2393.7089999999998	2394.1909999999998	2394.674	2395.1559999999999	2395.6379999999999	2396.12	2396.6019999999999	2397.0839999999998	2397.5659999999998	2398.0479999999998	2398.5309999999999	2399.0120000000002	2399.4949999999999	2399.9769999999999	2400.4589999999998	2400.9409999999998	2401.4229999999998	2401.9050000000002	2402.3870000000002	2402.8690000000001	2403.3519999999999	2403.8339999999998	2404.3159999999998	2404.7979999999998	2405.2800000000002	2405.7620000000002	2406.2440000000001	2406.7260000000001	2407.2080000000001	2407.6909999999998	2408.1729999999998	2408.6550000000002	2409.1370000000002	2409.6190000000001	2410.1010000000001	2410.5830000000001	2411.0650000000001	2411.5479999999998	2412.0300000000002	2412.5120000000002	2412.9940000000001	2413.4760000000001	2413.9580000000001	2414.44	2414.922	2415.4050000000002	2415.8870000000002	2416.3690000000001	2416.8510000000001	2417.3330000000001	2417.8150000000001	2418.297	2418.779	2419.261	2419.7440000000001	2420.2260000000001	2420.7080000000001	2421.19	2421.672	2422.154	2422.636	2423.1179999999999	2423.6010000000001	2424.0830000000001	2424.5650000000001	2425.047	2425.529	2426.011	2426.4929999999999	2426.9749999999999	2427.4580000000001	2427.9389999999999	2428.422	2428.904	2429.386	2429.8679999999999	2430.35	2430.8319999999999	2431.3139999999999	2431.7959999999998	2432.279	2432.761	2433.2429999999999	2433.7249999999999	2434.2069999999999	2434.6889999999999	2435.1709999999998	2435.6529999999998	2436.1350000000002	2436.6179999999999	2437.1	2437.5819999999999	2438.0639999999999	2438.5459999999998	2439.0279999999998	2439.5100000000002	2439.9920000000002	2440.4749999999999	2440.9569999999999	2441.4389999999999	2441.9209999999998	2442.4029999999998	2442.8850000000002	2443.3670000000002	2443.8490000000002	2444.3319999999999	2444.8139999999999	2445.2959999999998	2445.7779999999998	2446.2600000000002	2446.7420000000002	2447.2240000000002	2447.7060000000001	2448.1880000000001	2448.6709999999998	2449.1529999999998	2449.6350000000002	2450.1170000000002	2450.5990000000002	2451.0810000000001	2451.5630000000001	2452.0450000000001	2452.5279999999998	2453.0100000000002	2453.4920000000002	2453.9740000000002	2454.4560000000001	2454.9380000000001	2455.42	2455.902	2456.3850000000002	2456.866	2457.3490000000002	2457.8310000000001	2458.3130000000001	2458.7950000000001	2459.277	2459.759	2460.241	2460.723	2461.2060000000001	2461.6880000000001	2462.17	2462.652	2463.134	2463.616	2464.098	2464.58	2465.0630000000001	2465.5450000000001	2466.027	2466.509	2466.991	2467.473	2467.9549999999999	2468.4369999999999	2468.9189999999999	2469.402	2469.884	2470.366	2470.848	2471.33	2471.8119999999999	2472.2939999999999	2472.7759999999998	2473.259	2473.741	2474.223	2474.7049999999999	2475.1869999999999	2475.6689999999999	2476.1509999999998	2476.6329999999998	2477.1149999999998	2477.598	2478.08	2478.5619999999999	2479.0439999999999	2479.5259999999998	2480.0079999999998	2480.4899999999998	2480.9720000000002	2481.4549999999999	2481.9369999999999	2482.4189999999999	2482.9009999999998	2483.3829999999998	2483.8649999999998	2484.3470000000002	2484.8290000000002	2485.3119999999999	2485.7930000000001	2486.2759999999998	2486.7579999999998	2487.2399999999998	2487.7220000000002	2488.2040000000002	2488.6860000000001	2489.1680000000001	2489.65	2490.1329999999998	2490.6149999999998	2491.0970000000002	2491.5790000000002	2492.0610000000001	2492.5430000000001	2493.0250000000001	2493.5070000000001	2493.9899999999998	2494.4720000000002	2494.9540000000002	2495.4360000000001	2495.9180000000001	2496.4	2496.8820000000001	2497.364	2497.846	2498.3290000000002	2498.8110000000001	2499.2930000000001	2499.7750000000001	2500.2570000000001	2500.739	2501.221	2501.703	2502.1860000000001	2502.6680000000001	2503.15	2503.6320000000001	2504.114	2504.596	2505.078	2505.56	2506.0419999999999	2506.5250000000001	2507.0070000000001	2507.489	2507.971	2508.453	2508.9349999999999	2509.4169999999999	2509.8989999999999	2510.3820000000001	2510.864	2511.346	2511.828	2512.31	2512.7919999999999	2513.2739999999999	2513.7559999999999	2514.239	2514.7199999999998	2515.203	2515.6849999999999	2516.1669999999999	2516.6489999999999	2517.1309999999999	2517.6129999999998	2518.0949999999998	2518.5770000000002	2519.06	2519.5419999999999	2520.0239999999999	2520.5059999999999	2520.9879999999998	2521.4699999999998	2521.9520000000002	2522.4340000000002	2522.9169999999999	2523.3989999999999	2523.8809999999999	2524.3629999999998	2524.8449999999998	2525.3270000000002	2525.8090000000002	2526.2910000000002	2526.7730000000001	2527.2559999999999	2527.7379999999998	2528.2199999999998	2528.7020000000002	2529.1840000000002	2529.6660000000002	2530.1480000000001	2530.63	2531.1129999999998	2531.5949999999998	2532.0770000000002	2532.5590000000002	2533.0410000000002	2533.5230000000001	2534.0050000000001	2534.4870000000001	2534.9690000000001	2535.4520000000002	2535.9340000000002	2536.4160000000002	2536.8980000000001	2537.38	2537.8620000000001	2538.3440000000001	2538.826	2539.3090000000002	2539.7910000000002	2540.2730000000001	2540.7550000000001	2541.2370000000001	2541.7190000000001	2542.201	2542.683	2543.1660000000002	2543.6469999999999	2544.13	2544.6120000000001	2545.0940000000001	2545.576	2546.058	2546.54	2547.0219999999999	2547.5039999999999	2547.9870000000001	2548.4690000000001	2548.951	2549.433	2549.915	2550.3969999999999	2550.8789999999999	2551.3609999999999	2551.8440000000001	2552.326	2552.808	2553.29	2553.7719999999999	2554.2539999999999	2554.7359999999999	2555.2179999999998	2555.6999999999998	2556.183	2556.665	2557.1469999999999	2557.6289999999999	2558.1109999999999	2558.5929999999998	2559.0749999999998	2559.5569999999998	2560.04	2560.5219999999999	2561.0039999999999	2561.4859999999999	2561.9679999999998	2562.4499999999998	2562.9319999999998	2563.4140000000002	2563.8960000000002	2564.3789999999999	2564.8609999999999	2565.3429999999998	2565.8249999999998	2566.3069999999998	2566.7890000000002	2567.2710000000002	2567.7530000000002	2568.2359999999999	2568.7179999999998	2569.1999999999998	2569.6819999999998	2570.1640000000002	2570.6460000000002	2571.1280000000002	2571.61	2572.0929999999998	2572.5740000000001	2573.0569999999998	2573.5390000000002	2574.0210000000002	2574.5030000000002	2574.9850000000001	2575.4670000000001	2575.9490000000001	2576.431	2576.9140000000002	2577.3960000000002	2577.8780000000002	2578.36	2578.8420000000001	2579.3240000000001	2579.806	2580.288	2580.7710000000002	2581.2530000000002	2581.7350000000001	2582.2170000000001	2582.6990000000001	2583.181	2583.663	2584.145	2584.627	2585.11	2585.5920000000001	2586.0740000000001	2586.556	2587.038	2587.52	2588.002	2588.4839999999999	2588.9670000000001	2589.4490000000001	2589.931	2590.413	2590.895	2591.377	2591.8589999999999	2592.3409999999999	2592.8229999999999	2593.306	2593.788	2594.27	2594.752	2595.2339999999999	2595.7159999999999	2596.1979999999999	2596.6799999999998	2597.163	2597.645	2598.127	2598.6089999999999	2599.0909999999999	2599.5729999999999	2600.0549999999998	2600.5369999999998	2601.02	2601.5010000000002	2601.9839999999999	2602.4659999999999	2602.9479999999999	2603.4299999999998	2603.9119999999998	2604.3939999999998	2604.8760000000002	2605.3580000000002	2605.8409999999999	2606.3229999999999	2606.8049999999998	2607.2869999999998	2607.7689999999998	2608.2510000000002	2608.7330000000002	2609.2150000000001	2609.6979999999999	2610.1799999999998	2610.6619999999998	2611.1439999999998	2611.6260000000002	2612.1080000000002	2612.59	2613.0720000000001	2613.5540000000001	2614.0369999999998	2614.5189999999998	2615.0010000000002	2615.4830000000002	2615.9650000000001	2616.4470000000001	2616.9290000000001	2617.4110000000001	2617.8939999999998	2618.3760000000002	2618.8580000000002	2619.34	2619.8220000000001	2620.3040000000001	2620.7860000000001	2621.268	2621.75	2622.2330000000002	2622.7150000000001	2623.1970000000001	2623.6790000000001	2624.1610000000001	2624.643	2625.125	2625.607	2626.09	2626.5720000000001	2627.0540000000001	2627.5360000000001	2628.018	2628.5	2628.982	2629.4639999999999	2629.9470000000001	2630.4279999999999	2630.9110000000001	2631.393	2631.875	2632.357	2632.8389999999999	2633.3209999999999	2633.8029999999999	2634.2849999999999	2634.768	2635.25	2635.732	2636.2139999999999	2636.6959999999999	2637.1779999999999	2637.66	2638.1419999999998	2638.625	2639.107	2639.5889999999999	2640.0709999999999	2640.5529999999999	2641.0349999999999	2641.5169999999998	2641.9989999999998	2642.4810000000002	2642.9639999999999	2643.4459999999999	2643.9279999999999	2644.41	2644.8919999999998	2645.3739999999998	2645.8560000000002	2646.3380000000002	2646.8209999999999	2647.3029999999999	2647.7849999999999	2648.2669999999998	2648.7489999999998	2649.2310000000002	2649.7130000000002	2650.1950000000002	2650.6770000000001	2651.16	2651.6419999999998	2652.1239999999998	2652.6060000000002	2653.0880000000002	2653.57	2654.0520000000001	2654.5340000000001	2655.0169999999998	2655.4989999999998	2655.9810000000002	2656.4630000000002	2656.9450000000002	2657.4270000000001	2657.9090000000001	2658.3910000000001	2658.8739999999998	2659.355	2659.8380000000002	2660.32	2660.8020000000001	2661.2840000000001	2661.7660000000001	2662.248	2662.73	2663.212	2663.6950000000002	2664.1770000000001	2664.6590000000001	2665.1410000000001	2665.623	2666.105	2666.587	2667.069	2667.5520000000001	2668.0340000000001	2668.5160000000001	2668.998	2669.48	2669.962	2670.444	2670.9259999999999	2671.4079999999999	2671.8910000000001	2672.373	2672.855	2673.337	2673.819	2674.3009999999999	2674.7829999999999	2675.2649999999999	2675.748	2676.23	2676.712	2677.194	2677.6759999999999	2678.1579999999999	2678.64	2679.1219999999998	2679.6039999999998	2680.087	2680.569	2681.0509999999999	2681.5329999999999	2682.0149999999999	2682.4969999999998	2682.9789999999998	2683.4609999999998	2683.944	2684.4259999999999	2684.9079999999999	2685.39	2685.8719999999998	2686.3539999999998	2686.8359999999998	2687.3180000000002	2687.8009999999999	2688.2820000000002	2688.7649999999999	2689.2469999999998	2689.7289999999998	2690.2109999999998	2690.6930000000002	2691.1750000000002	2691.6570000000002	2692.1390000000001	2692.6219999999998	2693.1039999999998	2693.5859999999998	2694.0680000000002	2694.55	2695.0320000000002	2695.5140000000001	2695.9960000000001	2696.4789999999998	2696.9609999999998	2697.4430000000002	2697.9250000000002	2698.4070000000002	2698.8890000000001	2699.3710000000001	2699.8530000000001	2700.335	2700.8180000000002	2701.3	2701.7820000000002	2702.2640000000001	2702.7460000000001	2703.2280000000001	2703.71	2704.192	2704.6750000000002	2705.1570000000002	2705.6390000000001	2706.1210000000001	2706.6030000000001	2707.085	2707.567	2708.049	2708.5309999999999	2709.0140000000001	2709.4960000000001	2709.9780000000001	2710.46	2710.942	2711.424	2711.9059999999999	2712.3879999999999	2712.8710000000001	2713.3530000000001	2713.835	2714.317	2714.799	2715.2809999999999	2715.7629999999999	2716.2449999999999	2716.7280000000001	2717.2089999999998	2717.692	2718.174	2718.6559999999999	2719.1379999999999	2719.62	2720.1019999999999	2720.5839999999998	2721.0659999999998	2721.549	2722.0309999999999	2722.5129999999999	2722.9949999999999	2723.4769999999999	2723.9589999999998	2724.4409999999998	2724.9229999999998	2725.4059999999999	2725.8879999999999	2726.37	2726.8519999999999	2727.3339999999998	2727.8159999999998	2728.2979999999998	2728.78	2729.2620000000002	2729.7449999999999	2730.2269999999999	2730.7089999999998	2731.1909999999998	2731.6729999999998	2732.1550000000002	2732.6370000000002	2733.1190000000001	2733.6019999999999	2734.0839999999998	2734.5659999999998	2735.0479999999998	2735.53	2736.0120000000002	2736.4940000000001	2736.9760000000001	2737.4580000000001	2737.9409999999998	2738.4229999999998	2738.9050000000002	2739.3870000000002	2739.8690000000001	2740.3510000000001	2740.8330000000001	2741.3150000000001	2741.7979999999998	2742.28	2742.7620000000002	2743.2440000000001	2743.7260000000001	2744.2080000000001	2744.69	2745.172	2745.6550000000002	2746.136	2746.6190000000001	2747.1010000000001	2747.5830000000001	2748.0650000000001	2748.547	2749.029	2749.511	2749.9929999999999	2750.4760000000001	2750.9580000000001	2751.44	2751.922	2752.404	2752.886	2753.3679999999999	2753.85	2754.3330000000001	2754.8150000000001	2755.297	2755.779	2756.261	2756.7429999999999	2757.2249999999999	2757.7069999999999	2758.1889999999999	2758.672	2759.154	2759.636	2760.1179999999999	2760.6	2761.0819999999999	2761.5639999999999	2762.0459999999998	2762.529	2763.011	2763.4929999999999	2763.9749999999999	2764.4569999999999	2764.9389999999999	2765.4209999999998	2765.9029999999998	2766.3850000000002	2766.8679999999999	2767.35	2767.8319999999999	2768.3139999999999	2768.7959999999998	2769.2779999999998	2769.76	2770.2420000000002	2770.7249999999999	2771.2069999999999	2771.6889999999999	2772.1709999999998	2772.6529999999998	2773.1350000000002	2773.6170000000002	2774.0990000000002	2774.5819999999999	2775.0630000000001	2775.5459999999998	2776.0279999999998	2776.51	2776.9920000000002	2777.4740000000002	2777.9560000000001	2778.4380000000001	2778.92	2779.4029999999998	2779.8850000000002	2780.3670000000002	2780.8490000000002	2781.3310000000001	2781.8130000000001	2782.2950000000001	2782.777	2783.26	2783.7420000000002	2784.2240000000002	2784.7060000000001	2785.1880000000001	2785.67	2786.152	2786.634	2787.116	2787.5990000000002	2788.0810000000001	2788.5630000000001	2789.0450000000001	2789.527	2790.009	2790.491	2790.973	2791.4560000000001	2791.9380000000001	2792.42	2792.902	2793.384	2793.866	2794.348	2794.83	2795.3130000000001	2795.7950000000001	2796.277	2796.759	2797.241	2797.723	2798.2049999999999	2798.6869999999999	2799.1689999999999	2799.652	2800.134	2800.616	2801.098	2801.58	2802.0619999999999	2802.5439999999999	2803.0259999999998	2803.509	2803.99	2804.473	2804.9549999999999	2805.4369999999999	2805.9189999999999	2806.4009999999998	2806.8829999999998	2807.3649999999998	2807.8470000000002	2808.33	2808.8119999999999	2809.2939999999999	2809.7759999999998	2810.2579999999998	2810.74	2811.2220000000002	2811.7040000000002	2812.1869999999999	2812.6689999999999	2813.1509999999998	2813.6329999999998	2814.1149999999998	2814.5970000000002	2815.0790000000002	2815.5610000000001	2816.0430000000001	2816.5259999999998	2817.0079999999998	2817.49	2817.9720000000002	2818.4540000000002	2818.9360000000001	2819.4180000000001	2819.9	2820.3829999999998	2820.8649999999998	2821.3470000000002	2821.8290000000002	2822.3110000000001	2822.7930000000001	2823.2750000000001	2823.7570000000001	2824.24	2824.7220000000002	2825.2040000000002	2825.6860000000001	2826.1680000000001	2826.65	2827.1320000000001	2827.614	2828.096	2828.5790000000002	2829.0610000000001	2829.5430000000001	2830.0250000000001	2830.5070000000001	2830.989	2831.471	2831.953	2832.4360000000001	2832.9169999999999	2833.4	2833.8820000000001	2834.364	2834.846	2835.328	2835.81	2836.2919999999999	2836.7739999999999	2837.2570000000001	2837.739	2838.221	2838.703	2839.1849999999999	2839.6669999999999	2840.1489999999999	2840.6309999999999	2841.114	2841.596	2842.078	2842.56	2843.0419999999999	2843.5239999999999	2844.0059999999999	2844.4879999999998	2844.97	2845.453	2845.9349999999999	2846.4169999999999	2846.8989999999999	2847.3809999999999	2847.8629999999998	2848.3449999999998	2848.8270000000002	2849.31	2849.7919999999999	2850.2739999999999	2850.7559999999999	2851.2379999999998	2851.72	2852.2020000000002	2852.6840000000002	2853.1669999999999	2853.6489999999999	2854.1309999999999	2854.6129999999998	2855.0949999999998	2855.5770000000002	2856.0590000000002	2856.5410000000002	2857.0230000000001	2857.5059999999999	2857.9879999999998	2858.47	2858.9520000000002	2859.4340000000002	2859.9160000000002	2860.3980000000001	2860.88	2861.3629999999998	2861.8440000000001	2862.3270000000002	2862.8090000000002	2863.2910000000002	2863.7730000000001	2864.2550000000001	2864.7370000000001	2865.2190000000001	2865.701	2866.1840000000002	2866.6660000000002	2867.1480000000001	2867.63	2868.1120000000001	2868.5940000000001	2869.076	2869.558	2870.0410000000002	2870.5230000000001	2871.0050000000001	2871.4870000000001	2871.9690000000001	2872.451	2872.933	2873.415	2873.8969999999999	2874.38	2874.8620000000001	2875.3440000000001	2875.826	2876.308	2876.79	2877.2719999999999	2877.7539999999999	2878.2370000000001	2878.7190000000001	2879.201	2879.683	2880.165	2880.6469999999999	2881.1289999999999	2881.6109999999999	2882.0940000000001	2882.576	2883.058	2883.54	2884.0219999999999	2884.5039999999999	2884.9859999999999	2885.4679999999998	2885.95	2886.433	2886.915	2887.3969999999999	2887.8789999999999	2888.3609999999999	2888.8429999999998	2889.3249999999998	2889.8069999999998	2890.29	2890.7710000000002	2891.2539999999999	2891.7359999999999	2892.2179999999998	2892.7	2893.1819999999998	2893.6640000000002	2894.1460000000002	2894.6280000000002	2895.1109999999999	2895.5929999999998	2896.0749999999998	2896.5569999999998	2897.0390000000002	2897.5210000000002	2898.0030000000002	2898.4850000000001	2898.9679999999998	2899.45	2899.9319999999998	2900.4140000000002	2900.8960000000002	2901.3780000000002	2901.86	2902.3420000000001	2902.8240000000001	2903.3069999999998	2903.7890000000002	2904.2710000000002	2904.7530000000002	2905.2350000000001	2905.7170000000001	2906.1990000000001	2906.681	2907.1640000000002	2907.6460000000002	2908.1280000000002	2908.61	2909.0920000000001	2909.5740000000001	2910.056	2910.538	2911.0210000000002	2911.5030000000002	2911.9850000000001	2912.4670000000001	2912.9490000000001	2913.431	2913.913	2914.395	2914.877	2915.36	2915.8420000000001	2916.3240000000001	2916.806	2917.288	2917.77	2918.252	2918.7339999999999	2919.2170000000001	2919.6979999999999	2920.181	2920.663	2921.145	2921.627	2922.1089999999999	2922.5909999999999	2923.0729999999999	2923.5549999999998	2924.038	2924.52	2925.002	2925.4839999999999	2925.9659999999999	2926.4479999999999	2926.93	2927.4119999999998	2927.895	2928.377	2928.8589999999999	2929.3409999999999	2929.8229999999999	2930.3049999999998	2930.7869999999998	2931.2689999999998	2931.7510000000002	2932.2339999999999	2932.7159999999999	2933.1979999999999	2933.68	2934.1619999999998	2934.6439999999998	2935.1260000000002	2935.6080000000002	2936.0909999999999	2936.5729999999999	2937.0549999999998	2937.5369999999998	2938.0189999999998	2938.5010000000002	2938.9830000000002	2939.4650000000001	2939.9479999999999	2940.43	2940.9119999999998	2941.3939999999998	2941.8760000000002	2942.3580000000002	2942.84	2943.3220000000001	2943.8040000000001	2944.2869999999998	2944.7689999999998	2945.2510000000002	2945.7330000000002	2946.2150000000001	2946.6970000000001	2947.1790000000001	2947.6610000000001	2948.1439999999998	2948.625	2949.1080000000002	2949.59	2950.0720000000001	2950.5540000000001	2951.0360000000001	2951.518	2952	2952.482	2952.9650000000001	2953.4470000000001	2953.9290000000001	2954.4110000000001	2954.893	2955.375	2955.857	2956.3389999999999	2956.8220000000001	2957.3040000000001	2957.7860000000001	2958.268	2958.75	2959.232	2959.7139999999999	2960.1959999999999	2960.6779999999999	2961.1610000000001	2961.643	2962.125	2962.607	2963.0889999999999	2963.5709999999999	2964.0529999999999	2964.5349999999999	2965.018	2965.5	2965.982	2966.4639999999999	2966.9459999999999	2967.4279999999999	2967.91	2968.3919999999998	2968.875	2969.357	2969.8389999999999	2970.3209999999999	2970.8029999999999	2971.2849999999999	2971.7669999999998	2972.2489999999998	2972.7310000000002	2973.2139999999999	2973.6959999999999	2974.1779999999999	2974.66	2975.1419999999998	2975.6239999999998	2976.1060000000002	2976.5880000000002	2977.0709999999999	2977.5520000000001	2978.0349999999999	2978.5169999999998	2978.9989999999998	2979.4810000000002	2979.9630000000002	2980.4450000000002	2980.9270000000001	2981.4090000000001	2981.8919999999998	2982.3739999999998	2982.8560000000002	2983.3380000000002	2983.82	2984.3020000000001	2984.7840000000001	2985.2660000000001	2985.7489999999998	2986.2310000000002	2986.7130000000002	2987.1950000000002	2987.6770000000001	2988.1590000000001	2988.6410000000001	2989.123	2989.605	2990.0880000000002	2990.57	2991.0520000000001	2991.5340000000001	2992.0160000000001	2992.498	2992.98	2993.462	2993.9450000000002	2994.4270000000001	2994.9090000000001	2995.3910000000001	2995.873	2996.355	2996.837	2997.319	2997.8020000000001	2998.2840000000001	2998.7660000000001	2999.248	2999.73	3000.212	3000.694	3001.1759999999999	3001.6579999999999	3002.1410000000001	3002.623	3003.105	3003.587	3004.069	3004.5509999999999	3005.0329999999999	3005.5149999999999	3005.998	3006.4789999999998	3006.962	3007.444	3007.9259999999999	3008.4079999999999	3008.89	3009.3719999999998	3009.8539999999998	3010.3359999999998	3010.819	3011.3009999999999	3011.7829999999999	3012.2649999999999	3012.7469999999998	3013.2289999999998	3013.7109999999998	3014.1930000000002	3014.6759999999999	3015.1579999999999	3015.64	3016.1219999999998	3016.6039999999998	3017.0859999999998	3017.5680000000002	3018.05	3018.5320000000002	3019.0149999999999	3019.4969999999998	3019.9789999999998	3020.4609999999998	3020.9430000000002	3021.4250000000002	3021.9070000000002	3022.3890000000001	3022.8719999999998	3023.3539999999998	3023.8359999999998	3024.3180000000002	3024.8	3025.2820000000002	3025.7640000000001	3026.2460000000001	3026.7289999999998	3027.2109999999998	3027.6930000000002	3028.1750000000002	3028.6570000000002	3029.1390000000001	3029.6210000000001	3030.1030000000001	3030.585	3031.0680000000002	3031.55	3032.0320000000002	3032.5140000000001	3032.9960000000001	3033.4780000000001	3033.96	3034.442	3034.9250000000002	3035.4059999999999	3035.8890000000001	3036.3710000000001	3036.8530000000001	3037.335	3037.817	3038.299	3038.7809999999999	3039.2629999999999	3039.7460000000001	3040.2280000000001	3040.71	3041.192	3041.674	3042.1559999999999	3042.6379999999999	3043.12	3043.6030000000001	3044.085	3044.567	3045.049	3045.5309999999999	3046.0129999999999	3046.4949999999999	3046.9769999999999	3047.4589999999998	3047.942	3048.424	3048.9059999999999	3049.3879999999999	3049.87	3050.3519999999999	3050.8339999999998	3051.3159999999998	3051.799	3052.2809999999999	3052.7629999999999	3053.2449999999999	3053.7269999999999	3054.2089999999998	3054.6909999999998	3055.1729999999998	3055.6559999999999	3056.1379999999999	3056.62	3057.1019999999999	3057.5839999999998	3058.0659999999998	3058.5479999999998	3059.03	3059.5120000000002	3059.9949999999999	3060.4769999999999	3060.9589999999998	3061.4409999999998	3061.9229999999998	3062.4050000000002	3062.8870000000002	3063.3690000000001	3063.8519999999999	3064.3330000000001	3064.8159999999998	3065.2979999999998	3065.78	3066.2620000000002	3066.7440000000001	3067.2260000000001	3067.7080000000001	3068.19	3068.6729999999998	3069.1550000000002	3069.6370000000002	3070.1190000000001	3070.6010000000001	3071.0830000000001	3071.5650000000001	3072.047	3072.53	3073.0120000000002	3073.4940000000001	3073.9760000000001	3074.4580000000001	3074.94	3075.422	3075.904	3076.386	3076.8690000000001	3077.3510000000001	3077.8330000000001	3078.3150000000001	3078.797	3079.279	3079.761	3080.2429999999999	3080.7260000000001	3081.2080000000001	3081.69	3082.172	3082.654	3083.136	3083.6179999999999	3084.1	3084.5830000000001	3085.0650000000001	3085.547	3086.029	3086.511	3086.9929999999999	3087.4749999999999	3087.9569999999999	3088.4389999999999	3088.922	3089.404	3089.886	3090.3679999999999	3090.85	3091.3319999999999	3091.8139999999999	3092.2959999999998	3092.779	3093.26	3093.7429999999999	3094.2249999999999	3094.7069999999999	3095.1889999999999	3095.6709999999998	3096.1529999999998	3096.6350000000002	3097.1170000000002	3097.6	3098.0819999999999	3098.5639999999999	3099.0459999999998	3099.5279999999998	3100.01	3100.4920000000002	3100.9740000000002	3101.4569999999999	3101.9389999999999	3102.4209999999998	3102.9029999999998	3103.3850000000002	3103.8670000000002	3104.3490000000002	3104.8310000000001	3105.3130000000001	3105.7959999999998	3106.2779999999998	3106.76	3107.2420000000002	3107.7240000000002	3108.2060000000001	3108.6880000000001	3109.17	3109.6529999999998	3110.1350000000002	3110.6170000000002	3111.0990000000002	3111.5810000000001	3112.0630000000001	3112.5450000000001	3113.027	3113.51	3113.9920000000002	3114.4740000000002	3114.9560000000001	3115.4380000000001	3115.92	3116.402	3116.884	3117.366	3117.8490000000002	3118.3310000000001	3118.8130000000001	3119.2950000000001	3119.777	3120.259	3120.741	3121.223	3121.7060000000001	3122.1880000000001	3122.67	3123.152	3123.634	3124.116	3124.598	3125.08	3125.5630000000001	3126.0439999999999	3126.527	3127.009	3127.491	3127.973	3128.4549999999999	3128.9369999999999	3129.4189999999999	3129.9009999999998	3130.384	3130.866	3131.348	3131.83	3132.3119999999999	3132.7939999999999	3133.2759999999998	3133.7579999999998	3134.24	3134.723	3135.2049999999999	3135.6869999999999	3136.1689999999999	3136.6509999999998	3137.1329999999998	3137.6149999999998	3138.0970000000002	3138.58	3139.0619999999999	3139.5439999999999	3140.0259999999998	3140.5079999999998	3140.99	3141.4720000000002	3141.9540000000002	3142.4369999999999	3142.9189999999999	3143.4009999999998	3143.8829999999998	3144.3649999999998	3144.8470000000002	3145.3290000000002	3145.8110000000001	3146.2930000000001	3146.7759999999998	3147.2579999999998	3147.74	3148.2220000000002	3148.7040000000002	3149.1860000000001	3149.6680000000001	3150.15	3150.6329999999998	3151.1149999999998	3151.5970000000002	3152.0790000000002	3152.5610000000001	3153.0430000000001	3153.5250000000001	3154.0070000000001	3154.49	3154.971	3155.4540000000002	3155.9360000000001	3156.4180000000001	3156.9	3157.3820000000001	3157.864	3158.346	3158.828	3159.3110000000001	3159.7930000000001	3160.2750000000001	3160.7570000000001	3161.239	3161.721	3162.203	3162.6849999999999	3163.1669999999999	3163.65	3164.1320000000001	3164.614	3165.096	3165.578	3166.06	3166.5419999999999	3167.0239999999999	3167.5070000000001	3167.989	3168.471	3168.953	3169.4349999999999	3169.9169999999999	3170.3989999999999	3170.8809999999999	3171.364	3171.846	3172.328	3172.81	3173.2919999999999	3173.7739999999999	3174.2559999999999	3174.7379999999998	3175.22	3175.703	3176.1849999999999	3176.6669999999999	3177.1489999999999	3177.6309999999999	3178.1129999999998	3178.5949999999998	3179.0770000000002	3179.56	3180.0419999999999	3180.5239999999999	3181.0059999999999	3181.4879999999998	3181.97	3182.4520000000002	3182.9340000000002	3183.4169999999999	3183.8980000000001	3184.3809999999999	3184.8629999999998	3185.3449999999998	3185.8270000000002	3186.3090000000002	3186.7910000000002	3187.2730000000001	3187.7550000000001	3188.2379999999998	3188.72	3189.2020000000002	3189.6840000000002	3190.1660000000002	3190.6480000000001	3191.13	3191.6120000000001	3192.0940000000001	3192.5770000000002	3193.0590000000002	3193.5410000000002	3194.0230000000001	3194.5050000000001	3194.9870000000001	3195.4690000000001	3195.951	3196.4340000000002	3196.9160000000002	3197.3980000000001	3197.88	3198.3620000000001	3198.8440000000001	3199.326	3199.808	3200.2910000000002	3200.7730000000001	3201.2550000000001	3201.7370000000001	3202.2190000000001	3202.701	3203.183	3203.665	3204.1469999999999	3204.63	3205.1120000000001	3205.5940000000001	3206.076	3206.558	3207.04	3207.5219999999999	3208.0039999999999	3208.4870000000001	3208.9690000000001	3209.451	3209.933	3210.415	3210.8969999999999	3211.3789999999999	3211.8609999999999	3212.3440000000001	3212.8249999999998	3213.308	3213.79	3214.2719999999999	3214.7539999999999	3215.2359999999999	3215.7179999999998	3216.2	3216.6819999999998	3217.165	3217.6469999999999	3218.1289999999999	3218.6109999999999	3219.0929999999998	3219.5749999999998	3220.0569999999998	3220.5390000000002	3221.0210000000002	3221.5039999999999	3221.9859999999999	3222.4679999999998	3222.95	3223.4319999999998	3223.9140000000002	3224.3960000000002	3224.8780000000002	3225.3609999999999	3225.8429999999998	3226.3249999999998	3226.8069999999998	3227.2890000000002	3227.7710000000002	3228.2530000000002	3228.7350000000001	3229.2179999999998	3229.7	3230.1819999999998	3230.6640000000002	3231.1460000000002	3231.6280000000002	3232.11	3232.5920000000001	3233.0740000000001	3233.5569999999998	3234.0390000000002	3234.5210000000002	3235.0030000000002	3235.4850000000001	3235.9670000000001	3236.4490000000001	3236.931	3237.4140000000002	3237.8960000000002	3238.3780000000002	3238.86	3239.3420000000001	3239.8240000000001	3240.306	3240.788	3241.2710000000002	3241.752	3242.2350000000001	3242.7170000000001	3243.1990000000001	3243.681	3244.163	3244.645	3245.127	3245.6089999999999	3246.0920000000001	3246.5740000000001	3247.056	3247.538	3248.02	3248.502	3248.9839999999999	3249.4659999999999	3249.9479999999999	3250.431	3250.913	3251.395	3251.877	3252.3589999999999	3252.8409999999999	3253.3229999999999	3253.8049999999998	3254.288	3254.77	3255.252	3255.7339999999999	3256.2159999999999	3256.6979999999999	3257.18	3257.6619999999998	3258.145	3258.627	3259.1089999999999	3259.5909999999999	3260.0729999999999	3260.5549999999998	3261.0369999999998	3261.5189999999998	3262.0010000000002	3262.4839999999999	3262.9659999999999	3263.4479999999999	3263.93	3264.4119999999998	3264.8939999999998	3265.3760000000002	3265.8580000000002	3266.3409999999999	3266.8229999999999	3267.3049999999998	3267.7869999999998	3268.2689999999998	3268.7510000000002	3269.2330000000002	3269.7150000000001	3270.1979999999999	3270.6790000000001	3271.1619999999998	3271.6439999999998	3272.1260000000002	3272.6080000000002	3273.09	3273.5720000000001	3274.0540000000001	3274.5360000000001	3275.0189999999998	3275.5010000000002	3275.9830000000002	3276.4650000000001	3276.9470000000001	3277.4290000000001	3277.9110000000001	3278.393	3278.875	3279.3580000000002	3279.84	3280.3220000000001	3280.8040000000001	3281.2860000000001	3281.768	3282.25	3282.732	3283.2150000000001	3283.6970000000001	3284.1790000000001	3284.6610000000001	3285.143	3285.625	3286.107	3286.5889999999999	3287.0720000000001	3287.5540000000001	3288.0360000000001	3288.518	3289	3289.482	3289.9639999999999	3290.4459999999999	3290.9279999999999	3291.4110000000001	3291.893	3292.375	3292.857	3293.3389999999999	3293.8209999999999	3294.3029999999999	3294.7849999999999	3295.268	3295.75	3296.232	3296.7139999999999	3297.1959999999999	3297.6779999999999	3298.16	3298.6419999999998	3299.125	3299.6060000000002	3300.0889999999999	3300.5709999999999	3301.0529999999999	3301.5349999999999	3302.0169999999998	3302.4989999999998	3302.9810000000002	3303.4630000000002	3303.9459999999999	3304.4279999999999	3304.91	3305.3919999999998	3305.8739999999998	3306.3560000000002	3306.8380000000002	3307.32	3307.8020000000001	3308.2849999999999	3308.7669999999998	3309.2489999999998	3309.7310000000002	3310.2130000000002	3310.6950000000002	3311.1770000000001	3311.6590000000001	3312.1419999999998	3312.6239999999998	3313.1060000000002	3313.5880000000002	3314.07	3314.5520000000001	3315.0340000000001	3315.5160000000001	3315.9989999999998	3316.4810000000002	3316.9630000000002	3317.4450000000002	3317.9270000000001	3318.4090000000001	3318.8910000000001	3319.373	3319.855	3320.3380000000002	3320.82	3321.3020000000001	3321.7840000000001	3322.2660000000001	3322.748	3323.23	3323.712	3324.1950000000002	3324.6770000000001	3325.1590000000001	3325.6410000000001	3326.123	3326.605	3327.087	3327.569	3328.0520000000001	3328.5329999999999	3329.0160000000001	3329.498	3329.98	3330.462	3330.944	3331.4259999999999	3331.9079999999999	3332.39	3332.873	3333.355	3333.837	3334.319	3334.8009999999999	3335.2829999999999	3335.7649999999999	3336.2469999999998	3336.7289999999998	3337.212	3337.694	3338.1759999999999	3338.6579999999999	3339.14	3339.6219999999998	3340.1039999999998	3340.5859999999998	3341.069	3341.5509999999999	3342.0329999999999	3342.5149999999999	3342.9969999999998	3343.4789999999998	3343.9609999999998	3344.4430000000002	3344.9259999999999	3345.4079999999999	3345.89	3346.3719999999998	3346.8539999999998	3347.3359999999998	3347.8180000000002	3348.3	3348.7820000000002	3349.2649999999999	3349.7469999999998	3350.2289999999998	3350.7109999999998	3351.1930000000002	3351.6750000000002	3352.1570000000002	3352.6390000000001	3353.1219999999998	3353.6039999999998	3354.0859999999998	3354.5680000000002	3355.05	3355.5320000000002	3356.0140000000001	3356.4960000000001	3356.9789999999998	3357.46	3357.9430000000002	3358.4250000000002	3358.9070000000002	3359.3890000000001	3359.8710000000001	3360.3530000000001	3360.835	3361.317	3361.8	3362.2820000000002	3362.7640000000001	3363.2460000000001	3363.7280000000001	3364.21	3364.692	3365.174	3365.6559999999999	3366.1390000000001	3366.6210000000001	3367.1030000000001	3367.585	3368.067	3368.549	3369.0309999999999	3369.5129999999999	3369.9960000000001	3370.4780000000001	3370.96	3371.442	3371.924	3372.4059999999999	3372.8879999999999	3373.37	3373.8530000000001	3374.3339999999998	3374.817	3375.299	3375.7809999999999	3376.2629999999999	3376.7449999999999	3377.2269999999999	3377.7089999999998	3378.1909999999998	3378.674	3379.1559999999999	3379.6379999999999	3380.12	3380.6019999999999	3381.0839999999998	3381.5659999999998	3382.0479999999998	3382.5309999999999	3383.0129999999999	3383.4949999999999	3383.9769999999999	3384.4589999999998	3384.9409999999998	3385.4229999999998	3385.9050000000002	3386.3870000000002	3386.87	3387.3519999999999	3387.8339999999998	3388.3159999999998	3388.7979999999998	3389.28	3389.7620000000002	3390.2440000000001	3390.7269999999999	3391.2089999999998	3391.6909999999998	3392.1729999999998	3392.6550000000002	3393.1370000000002	3393.6190000000001	3394.1010000000001	3394.5830000000001	3395.0659999999998	3395.5479999999998	3396.03	3396.5120000000002	3396.9940000000001	3397.4760000000001	3397.9580000000001	3398.44	3398.9229999999998	3399.4050000000002	3399.8870000000002	3400.3690000000001	3400.8510000000001	3401.3330000000001	3401.8150000000001	3402.297	3402.78	3403.261	3403.7440000000001	3404.2260000000001	3404.7080000000001	3405.19	3405.672	3406.154	3406.636	3407.1179999999999	3407.6010000000001	3408.0830000000001	3408.5650000000001	3409.047	3409.529	3410.011	3410.4929999999999	3410.9749999999999	3411.4580000000001	3411.94	3412.422	3412.904	3413.386	3413.8679999999999	3414.35	3414.8319999999999	3415.3139999999999	3415.797	3416.279	3416.761	3417.2429999999999	3417.7249999999999	3418.2069999999999	3418.6889999999999	3419.1709999999998	3419.654	3420.136	3420.6179999999999	3421.1	3421.5819999999999	3422.0639999999999	3422.5459999999998	3423.0279999999998	3423.51	3423.9929999999999	3424.4749999999999	3424.9569999999999	3425.4389999999999	3425.9209999999998	3426.4029999999998	3426.8850000000002	3427.3670000000002	3427.85	3428.3319999999999	3428.8139999999999	3429.2959999999998	3429.7779999999998	3430.26	3430.7420000000002	3431.2240000000002	3431.7069999999999	3432.1880000000001	3432.6709999999998	3433.1529999999998	3433.6350000000002	3434.1170000000002	3434.5990000000002	3435.0810000000001	3435.5630000000001	3436.0450000000001	3436.5279999999998	3437.01	3437.4920000000002	3437.9740000000002	3438.4560000000001	3438.9380000000001	3439.42	3439.902	3440.3850000000002	3440.8670000000002	3441.3490000000002	3441.8310000000001	3442.3130000000001	3442.7950000000001	3443.277	3443.759	3444.241	3444.7240000000002	3445.2060000000001	3445.6880000000001	3446.17	3446.652	3447.134	3447.616	3448.098	3448.5810000000001	3449.0630000000001	3449.5450000000001	3450.027	3450.509	3450.991	3451.473	3451.9549999999999	3452.4380000000001	3452.92	3453.402	3453.884	3454.366	3454.848	3455.33	3455.8119999999999	3456.2939999999999	3456.777	3457.259	3457.741	3458.223	3458.7049999999999	3459.1869999999999	3459.6689999999999	3460.1509999999998	3460.634	3461.1149999999998	3461.598	3462.08	3462.5619999999999	3463.0439999999999	3463.5259999999998	3464.0079999999998	3464.49	3464.9720000000002	3465.4549999999999	3465.9369999999999	3466.4189999999999	3466.9009999999998	3467.3829999999998	3467.8649999999998	3468.3470000000002	3468.8290000000002	3469.3119999999999	3469.7939999999999	3470.2759999999998	3470.7579999999998	3471.24	3471.7220000000002	3472.2040000000002	3472.6860000000001	3473.1680000000001	3473.6509999999998	3474.1329999999998	3474.6149999999998	3475.0970000000002	3475.5790000000002	3476.0610000000001	3476.5430000000001	3477.0250000000001	3477.5079999999998	3477.99	3478.4720000000002	3478.9540000000002	3479.4360000000001	3479.9180000000001	3480.4	3480.8820000000001	3481.3649999999998	3481.8470000000002	3482.3290000000002	3482.8110000000001	3483.2930000000001	3483.7750000000001	3484.2570000000001	3484.739	3485.221	3485.7040000000002	3486.1860000000001	3486.6680000000001	3487.15	3487.6320000000001	3488.114	3488.596	3489.078	3489.5610000000001	3490.0419999999999	3490.5250000000001	3491.0070000000001	3491.489	3491.971	3492.453	3492.9349999999999	3493.4169999999999	3493.8989999999999	3494.3820000000001	3494.864	3495.346	3495.828	3496.31	3496.7919999999999	3497.2739999999999	3497.7559999999999	3498.239	3498.721	3499.203	3499.6849999999999	3500.1669999999999	3500.6489999999999	3501.1309999999999	3501.6129999999998	3502.0949999999998	3502.578	3503.06	3503.5419999999999	3504.0239999999999	3504.5059999999999	3504.9879999999998	3505.47	3505.9520000000002	3506.4349999999999	3506.9169999999999	3507.3989999999999	3507.8809999999999	3508.3629999999998	3508.8449999999998	3509.3270000000002	3509.8090000000002	3510.2919999999999	3510.7739999999999	3511.2559999999999	3511.7379999999998	3512.22	3512.7020000000002	3513.1840000000002	3513.6660000000002	3514.1480000000001	3514.6309999999999	3515.1129999999998	3515.5949999999998	3516.0770000000002	3516.5590000000002	3517.0410000000002	3517.5230000000001	3518.0050000000001	3518.4879999999998	3518.9690000000001	3519.4520000000002	3519.9340000000002	3520.4160000000002	3520.8980000000001	3521.38	3521.8620000000001	3522.3440000000001	3522.826	3523.3090000000002	3523.7910000000002	3524.2730000000001	3524.7550000000001	3525.2370000000001	3525.7190000000001	3526.201	3526.683	3527.1660000000002	3527.6480000000001	3528.13	3528.6120000000001	3529.0940000000001	3529.576	3530.058	3530.54	3531.0219999999999	3531.5050000000001	3531.9870000000001	3532.4690000000001	3532.951	3533.433	3533.915	3534.3969999999999	3534.8789999999999	3535.3620000000001	3535.8440000000001	3536.326	3536.808	3537.29	3537.7719999999999	3538.2539999999999	3538.7359999999999	3539.2190000000001	3539.701	3540.183	3540.665	3541.1469999999999	3541.6289999999999	3542.1109999999999	3542.5929999999998	3543.0749999999998	3543.558	3544.04	3544.5219999999999	3545.0039999999999	3545.4859999999999	3545.9679999999998	3546.45	3546.9319999999998	3547.415	3547.8960000000002	3548.3789999999999	3548.8609999999999	3549.3429999999998	3549.8249999999998	3550.3069999999998	3550.7890000000002	3551.2710000000002	3551.7530000000002	3552.2359999999999	3552.7179999999998	3553.2	3553.6819999999998	3554.1640000000002	3554.6460000000002	3555.1280000000002	3555.61	3556.0929999999998	3556.5749999999998	3557.0569999999998	3557.5390000000002	3558.0210000000002	3558.5030000000002	3558.9850000000001	3559.4670000000001	3559.9490000000001	3560.4319999999998	3560.9140000000002	3561.3960000000002	3561.8780000000002	3562.36	3562.8420000000001	3563.3240000000001	3563.806	3564.2890000000002	3564.7710000000002	3565.2530000000002	3565.7350000000001	3566.2170000000001	3566.6990000000001	3567.181	3567.663	3568.1460000000002	3568.6280000000002	3569.11	3569.5920000000001	3570.0740000000001	3570.556	3571.038	3571.52	3572.002	3572.4850000000001	3572.9670000000001	3573.4490000000001	3573.931	3574.413	3574.895	3575.377	3575.8589999999999	3576.3420000000001	3576.8229999999999	3577.306	3577.788	3578.27	3578.752	3579.2339999999999	3579.7159999999999	3580.1979999999999	3580.68	3581.163	3581.645	3582.127	3582.6089999999999	3583.0909999999999	3583.5729999999999	3584.0549999999998	3584.5369999999998	3585.02	3585.502	3585.9839999999999	3586.4659999999999	3586.9479999999999	3587.43	3587.9119999999998	3588.3939999999998	3588.8760000000002	3589.3589999999999	3589.8409999999999	3590.3229999999999	3590.8049999999998	3591.2869999999998	3591.7689999999998	3592.2510000000002	3592.7330000000002	3593.2159999999999	3593.6979999999999	3594.18	3594.6619999999998	3595.1439999999998	3595.6260000000002	3596.1080000000002	3596.59	3597.0729999999999	3597.5549999999998	3598.0369999999998	3598.5189999999998	3599.0010000000002	3599.4830000000002	3599.9650000000001	3600.4470000000001	3600.9290000000001	3601.4119999999998	3601.8939999999998	3602.3760000000002	3602.8580000000002	3603.34	3603.8220000000001	3604.3040000000001	3604.7860000000001	3605.2689999999998	3605.75	3606.2330000000002	3606.7150000000001	3607.1970000000001	3607.6790000000001	3608.1610000000001	3608.643	3609.125	3609.607	3610.09	3610.5720000000001	3611.0540000000001	3611.5360000000001	3612.018	3612.5	3612.982	3613.4639999999999	3613.9470000000001	3614.4290000000001	3614.9110000000001	3615.393	3615.875	3616.357	3616.8389999999999	3617.3209999999999	3617.8029999999999	3618.2860000000001	3618.768	3619.25	3619.732	3620.2139999999999	3620.6959999999999	3621.1779999999999	3621.66	3622.143	3622.625	3623.107	3623.5889999999999	3624.0709999999999	3624.5529999999999	3625.0349999999999	3625.5169999999998	3626	3626.482	3626.9639999999999	3627.4459999999999	3627.9279999999999	3628.41	3628.8919999999998	3629.3739999999998	3629.8560000000002	3630.3389999999999	3630.8209999999999	3631.3029999999999	3631.7849999999999	3632.2669999999998	3632.7489999999998	3633.2310000000002	3633.7130000000002	3634.1959999999999	3634.6770000000001	3635.16	3635.6419999999998	3636.1239999999998	3636.6060000000002	3637.0880000000002	3637.57	3638.0520000000001	3638.5340000000001	3639.0169999999998	3639.4989999999998	3639.9810000000002	3640.4630000000002	3640.9450000000002	3641.4270000000001	3641.9090000000001	3642.3910000000001	3642.8739999999998	3643.3560000000002	3643.8380000000002	3644.32	3644.8020000000001	3645.2840000000001	3645.7660000000001	3646.248	3646.73	3647.2130000000002	3647.6950000000002	3648.1770000000001	3648.6590000000001	3649.1410000000001	3649.623	3650.105	3650.587	3651.07	3651.5520000000001	3652.0340000000001	3652.5160000000001	3652.998	3653.48	3653.962	3654.444	3654.9270000000001	3655.4090000000001	3655.8910000000001	3656.373	3656.855	3657.337	3657.819	3658.3009999999999	3658.7829999999999	3659.2660000000001	3659.748	3660.23	3660.712	3661.194	3661.6759999999999	3662.1579999999999	3662.64	3663.123	3663.6039999999998	3664.087	3664.569	3665.0509999999999	3665.5329999999999	3666.0149999999999	3666.4969999999998	3666.9789999999998	3667.4609999999998	3667.944	3668.4259999999999	3668.9079999999999	3669.39	3669.8719999999998	3670.3539999999998	3670.8359999999998	3671.3180000000002	3671.8009999999999	3672.2829999999999	3672.7649999999999	3673.2469999999998	3673.7289999999998	3674.2109999999998	3674.6930000000002	3675.1750000000002	3675.6570000000002	3676.14	3676.6219999999998	3677.1039999999998	3677.5859999999998	3678.0680000000002	3678.55	3679.0320000000002	3679.5140000000001	3679.9969999999998	3680.4789999999998	3680.9609999999998	3681.4430000000002	3681.9250000000002	3682.4070000000002	3682.8890000000001	3683.3710000000001	3683.8539999999998	3684.3359999999998	3684.8180000000002	3685.3	3685.7820000000002	3686.2640000000001	3686.7460000000001	3687.2280000000001	3687.71	3688.1930000000002	3688.6750000000002	3689.1570000000002	3689.6390000000001	3690.1210000000001	3690.6030000000001	3691.085	3691.567	3692.05	3692.5309999999999	3693.0140000000001	3693.4960000000001	3693.9780000000001	3694.46	3694.942	3695.424	3695.9059999999999	3696.3879999999999	3696.8710000000001	3697.3530000000001	3697.835	3698.317	3698.799	3699.2809999999999	3699.7629999999999	3700.2449999999999	3700.7280000000001	3701.21	3701.692	3702.174	3702.6559999999999	3703.1379999999999	3703.62	3704.1019999999999	3704.5839999999998	3705.067	3705.549	3706.0309999999999	3706.5129999999999	3706.9949999999999	3707.4769999999999	3707.9589999999998	3708.4409999999998	3708.924	3709.4059999999999	3709.8879999999999	3710.37	3710.8519999999999	3711.3339999999998	3711.8159999999998	3712.2979999999998	3712.7809999999999	3713.2629999999999	3713.7449999999999	3714.2269999999999	3714.7089999999998	3715.1909999999998	3715.6729999999998	3716.1550000000002	3716.6370000000002	3717.12	3717.6019999999999	3718.0839999999998	3718.5659999999998	3719.0479999999998	3719.53	3720.0120000000002	3720.4940000000001	3720.9769999999999	3721.4580000000001	3721.9409999999998	3722.4229999999998	3722.9050000000002	3723.3870000000002	3723.8690000000001	3724.3510000000001	3724.8330000000001	3725.3150000000001	3725.7979999999998	3726.28	3726.7620000000002	3727.2440000000001	3727.7260000000001	3728.2080000000001	3728.69	3729.172	3729.6550000000002	3730.1370000000002	3730.6190000000001	3731.1010000000001	3731.5830000000001	3732.0650000000001	3732.547	3733.029	3733.511	3733.9940000000001	3734.4760000000001	3734.9580000000001	3735.44	3735.922	3736.404	3736.886	3737.3679999999999	3737.8510000000001	3738.3330000000001	3738.8150000000001	3739.297	3739.779	3740.261	3740.7429999999999	3741.2249999999999	3741.7080000000001	3742.19	3742.672	3743.154	3743.636	3744.1179999999999	3744.6	3745.0819999999999	3745.5639999999999	3746.047	3746.529	3747.011	3747.4929999999999	3747.9749999999999	3748.4569999999999	3748.9389999999999	3749.4209999999998	3749.904	3750.3850000000002	3750.8679999999999	3751.35	3751.8319999999999	3752.3139999999999	3752.7959999999998	3753.2779999999998	3753.76	3754.2420000000002	3754.7249999999999	3755.2069999999999	3755.6889999999999	3756.1709999999998	3756.6529999999998	3757.1350000000002	3757.6170000000002	3758.0990000000002	3758.5819999999999	3759.0639999999999	3759.5459999999998	3760.0279999999998	3760.51	3760.9920000000002	3761.4740000000002	3761.9560000000001	3762.4380000000001	3762.9209999999998	3763.4029999999998	3763.8850000000002	3764.3670000000002	3764.8490000000002	3765.3310000000001	3765.8130000000001	3766.2950000000001	3766.7779999999998	3767.26	3767.7420000000002	3768.2240000000002	3768.7060000000001	3769.1880000000001	3769.67	3770.152	3770.6350000000002	3771.1170000000002	3771.5990000000002	3772.0810000000001	3772.5630000000001	3773.0450000000001	3773.527	3774.009	3774.491	3774.9740000000002	3775.4560000000001	3775.9380000000001	3776.42	3776.902	3777.384	3777.866	3778.348	3778.8310000000001	3779.3130000000001	3779.7950000000001	3780.277	3780.759	3781.241	3781.723	3782.2049999999999	3782.6880000000001	3783.1689999999999	3783.652	3784.134	3784.616	3785.098	3785.58	3786.0619999999999	3786.5439999999999	3787.0259999999998	3787.509	3787.991	3788.473	3788.9549999999999	3789.4369999999999	3789.9189999999999	3790.4009999999998	3790.8829999999998	3791.3649999999998	3791.848	3792.33	3792.8119999999999	3793.2939999999999	3793.7759999999998	3794.2579999999998	3794.74	3795.2220000000002	3795.7049999999999	3796.1869999999999	3796.6689999999999	3797.1509999999998	3797.6329999999998	3798.1149999999998	3798.5970000000002	3799.0790000000002	3799.5619999999999	3800.0439999999999	3800.5259999999998	3801.0079999999998	3801.49	3801.9720000000002	3802.4540000000002	3802.9360000000001	3803.4180000000001	3803.9009999999998	3804.3829999999998	3804.8649999999998	3805.3470000000002	3805.8290000000002	3806.3110000000001	3806.7930000000001	3807.2750000000001	3807.7579999999998	3808.24	3808.7220000000002	3809.2040000000002	3809.6860000000001	3810.1680000000001	3810.65	3811.1320000000001	3811.6149999999998	3812.096	3812.5790000000002	3813.0610000000001	3813.5430000000001	3814.0250000000001	3814.5070000000001	3814.989	3815.471	3815.953	3816.4360000000001	3816.9180000000001	3817.4	3817.8820000000001	3818.364	3818.846	3819.328	3819.81	3820.2919999999999	3820.7750000000001	3821.2570000000001	3821.739	3822.221	3822.703	3823.1849999999999	3823.6669999999999	3824.1489999999999	3824.6320000000001	3825.114	3825.596	3826.078	3826.56	3827.0419999999999	3827.5239999999999	3828.0059999999999	3828.489	3828.971	3829.453	3829.9349999999999	3830.4169999999999	3830.8989999999999	3831.3809999999999	3831.8629999999998	3832.3449999999998	3832.828	3833.31	3833.7919999999999	3834.2739999999999	3834.7559999999999	3835.2379999999998	3835.72	3836.2020000000002	3836.6849999999999	3837.1669999999999	3837.6489999999999	3838.1309999999999	3838.6129999999998	3839.0949999999998	3839.5770000000002	3840.0590000000002	3840.5419999999999	3841.0230000000001	3841.5059999999999	3841.9879999999998	3842.47	3842.9520000000002	3843.4340000000002	3843.9160000000002	3844.3980000000001	3844.88	3845.3629999999998	3845.8449999999998	3846.3270000000002	3846.8090000000002	3847.2910000000002	3847.7730000000001	3848.2550000000001	3848.7370000000001	3849.2190000000001	3849.7020000000002	3850.1840000000002	3850.6660000000002	3851.1480000000001	3851.63	3852.1120000000001	3852.5940000000001	3853.076	3853.5590000000002	3854.0410000000002	3854.5230000000001	3855.0050000000001	3855.4870000000001	3855.9690000000001	3856.451	3856.933	3857.4160000000002	3857.8980000000001	3858.38	3858.8620000000001	3859.3440000000001	3859.826	3860.308	3860.79	3861.2719999999999	3861.7550000000001	3862.2370000000001	3862.7190000000001	3863.201	3863.683	3864.165	3864.6469999999999	3865.1289999999999	3865.6120000000001	3866.0940000000001	3866.576	3867.058	3867.54	3868.0219999999999	3868.5039999999999	3868.9859999999999	3869.4690000000001	3869.95	3870.433	3870.915	3871.3969999999999	3871.8789999999999	3872.3609999999999	3872.8429999999998	3873.3249999999998	3873.8069999999998	3874.29	3874.7719999999999	3875.2539999999999	3875.7359999999999	3876.2179999999998	3876.7	3877.1819999999998	3877.6640000000002	3878.1460000000002	3878.6289999999999	3879.1109999999999	3879.5929999999998	3880.0749999999998	3880.5569999999998	3881.0390000000002	3881.5210000000002	3882.0030000000002	3882.4859999999999	3882.9679999999998	3883.45	3883.9319999999998	3884.4140000000002	3884.8960000000002	3885.3780000000002	3885.86	3886.3429999999998	3886.8249999999998	3887.3069999999998	3887.7890000000002	3888.2710000000002	3888.7530000000002	3889.2350000000001	3889.7170000000001	3890.1990000000001	3890.6819999999998	3891.1640000000002	3891.6460000000002	3892.1280000000002	3892.61	3893.0920000000001	3893.5740000000001	3894.056	3894.5390000000002	3895.0210000000002	3895.5030000000002	3895.9850000000001	3896.4670000000001	3896.9490000000001	3897.431	3897.913	3898.3960000000002	3898.877	3899.36	3899.8420000000001	3900.3240000000001	3900.806	3901.288	3901.77	3902.252	3902.7339999999999	3903.2170000000001	3903.6990000000001	3904.181	3904.663	3905.145	3905.627	3906.1089999999999	3906.5909999999999	3907.0729999999999	3907.556	3908.038	3908.52	3909.002	3909.4839999999999	3909.9659999999999	3910.4479999999999	3910.93	3911.413	3911.895	3912.377	3912.8589999999999	3913.3409999999999	3913.8229999999999	3914.3049999999998	3914.7869999999998	3915.27	3915.752	3916.2339999999999	3916.7159999999999	3917.1979999999999	3917.68	3918.1619999999998	3918.6439999999998	3919.1260000000002	3919.6089999999999	3920.0909999999999	3920.5729999999999	3921.0549999999998	3921.5369999999998	3922.0189999999998	3922.5010000000002	3922.9830000000002	3923.4659999999999	3923.9479999999999	3924.43	3924.9119999999998	3925.3939999999998	3925.8760000000002	3926.3580000000002	3926.84	3927.3229999999999	3927.8040000000001	3928.2869999999998	3928.7689999999998	3929.2510000000002	3929.7330000000002	3930.2150000000001	3930.6970000000001	3931.1790000000001	3931.6610000000001	3932.1439999999998	3932.6260000000002	3933.1080000000002	3933.59	3934.0720000000001	3934.5540000000001	3935.0360000000001	3935.518	3936	3936.4830000000002	3936.9650000000001	3937.4470000000001	3937.9290000000001	3938.4110000000001	3938.893	3939.375	3939.857	3940.34	3940.8220000000001	3941.3040000000001	3941.7860000000001	3942.268	3942.75	3943.232	3943.7139999999999	3944.1970000000001	3944.6790000000001	3945.1610000000001	3945.643	3946.125	3946.607	3947.0889999999999	3947.5709999999999	3948.0529999999999	3948.5360000000001	3949.018	3949.5	3949.982	3950.4639999999999	3950.9459999999999	3951.4279999999999	3951.91	3952.393	3952.875	3953.357	3953.8389999999999	3954.3209999999999	3954.8029999999999	3955.2849999999999	3955.7669999999998	3956.25	3956.7310000000002	3957.2139999999999	3957.6959999999999	3958.1779999999999	3958.66	3959.1419999999998	3959.6239999999998	3960.1060000000002	3960.5880000000002	3961.0709999999999	3961.5529999999999	3962.0349999999999	3962.5169999999998	3962.9989999999998	3963.4810000000002	3963.9630000000002	3964.4450000000002	3964.9270000000001	3965.41	3965.8919999999998	3966.3739999999998	3966.8560000000002	3967.3380000000002	3967.82	3968.3020000000001	3968.7840000000001	3969.2669999999998	3969.7489999999998	3970.2310000000002	3970.7130000000002	3971.1950000000002	3971.6770000000001	3972.1590000000001	3972.6410000000001	3973.1239999999998	3973.6060000000002	3974.0880000000002	3974.57	3975.0520000000001	3975.5340000000001	3976.0160000000001	3976.498	3976.98	3977.4630000000002	3977.9450000000002	3978.4270000000001	3978.9090000000001	3979.3910000000001	3979.873	3980.355	3980.837	3981.32	3981.8020000000001	3982.2840000000001	3982.7660000000001	3983.248	3983.73	3984.212	3984.694	3985.1770000000001	3985.6579999999999	3986.1410000000001	3986.623	3987.105	3987.587	3988.069	3988.5509999999999	3989.0329999999999	3989.5149999999999	3989.998	3990.48	3990.962	3991.444	3991.9259999999999	3992.4079999999999	3992.89	3993.3719999999998	3993.8539999999998	3994.337	3994.819	3995.3009999999999	3995.7829999999999	3996.2649999999999	3996.7469999999998	3997.2289999999998	3997.7109999999998	3998.194	3998.6759999999999	3999.1579999999999	3999.64	4000.1219999999998	0	0.1173133	0.1165302	0.1158733	0.11538200000000001	0.1150571	0.11487480000000001	0.114797	0.11478649999999999	0.11481809999999999	0.11488430000000001	0.1149905	0.1151423	0.1153305	0.11552610000000001	0.11568320000000001	0.11575549999999998	0.11571590000000001	0.11556059999999999	0.1153076	0.11498470000000001	0.11462120000000001	0.1142393	0.11385419999999999	0.113484	0.11315729999999999	0.11291789999999999	0.1128257	0.1129358	0.1132787	0.113841	0.11456269999999999	0.11535169999999999	0.1161049	0.1167411	0.11720269999999999	0.1174603	0.11751579999999999	0.11741600000000001	0.11725959999999999	0.11715780000000001	0.11718139999999999	0.11731860000000001	0.1175071	0.1176789	0.1177889	0.1178198	0.11777459999999999	0.1176746	0.1175514	0.11744170000000001	0.1173739	0.11736139999999999	0.11739980000000001	0.1174704	0.1175479	0.11760610000000001	0.11762410000000001	0.11758550000000001	0.1174771	0.11729110000000001	0.11702870000000001	0.1167073	0.11636200000000001	0.1160458	0.11581859999999999	0.115726	0.1157902	0.1159969	0.1163005	0.11663019999999999	0.1169144	0.1171044	0.11718740000000001	0.1171948	0.11718770000000001	0.1172385	0.11739669999999999	0.1176715	0.11802799999999999	0.11840500000000001	0.11873610000000001	0.118968	0.11907700000000002	0.1190687	0.11897720000000001	0.11885159999999999	0.1187463	0.1187037	0.1187406	0.11884829999999999	0.1189992	0.11916400000000001	0.11932089999999999	0.1194648	0.11960509999999999	0.11975880000000001	0.1199395	0.12014860000000001	0.12037109999999999	0.1205799	0.12074579999999999	0.12084740000000001	0.1208814	0.12086090000000001	0.12081	0.1207525	0.12070499999999999	0.12067239999999999	0.12064809999999999	0.12061930000000001	0.1205751	0.12051210000000001	0.12043509999999999	0.1203533	0.1202763	0.1202145	0.12017979999999999	0.12018860000000001	0.1202619	0.12041900000000001	0.1206647	0.12098139999999999	0.1213293	0.12165820000000001	0.12191590000000001	0.12206330000000001	0.1220822	0.1219787	0.12178409999999999	0.1215493	0.12133469999999999	0.12119070000000001	0.1211508	0.12122569999999999	0.1214059	0.12166859999999999	0.12198340000000001	0.1223185	0.12263980000000001	0.12291510000000001	0.1231208	0.12324690000000001	0.1233026	0.12331289999999999	0.12331510000000001	0.12334799999999999	0.123443	0.1236202	0.12387980000000001	0.12419899999999999	0.124532	0.1248252	0.1250329	0.12512810000000002	0.12510840000000001	0.12499039999999999	0.12480659999999999	0.12459869999999999	0.12441640000000001	0.12431129999999999	0.12432220000000001	0.12446889999999999	0.1247424	0.12510760000000001	0.1255078	0.1258813	0.12617899999999999	0.12637110000000001	0.12645420000000002	0.12644539999999999	0.12637590000000001	0.126279	0.12618279999999998	0.12610969999999999	0.12607399999999999	0.1260829	0.1261372	0.12623120000000002	0.1263523	0.12648310000000001	0.1266063	0.1267086	0.1267856	0.12684310000000001	0.1268946	0.12695689999999998	0.1270423	0.1271554	0.1272903	0.12743310000000002	0.12756519999999999	0.12767010000000001	0.1277385	0.12776870000000001	0.12776670000000001	0.1277433	0.1277124	0.12768770000000002	0.12768119999999999	0.1277015	0.12775259999999999	0.12783260000000002	0.12793490000000002	0.12805150000000001	0.1281757	0.12830420000000001	0.1284371	0.12857460000000001	0.1287123	0.12883910000000001	0.12893669999999999	0.12898519999999999	0.12897410000000001	0.12890799999999999	0.128807	0.12869659999999999	0.12859959999999998	0.12852720000000001	0.1284785	0.12844450000000002	0.1284158	0.12838920000000001	0.1283716	0.1283763	0.12841549999999999	0.12849280000000002	0.1285985	0.1287114	0.12880430000000001	0.12885640000000001	0.12885859999999999	0.12881880000000001	0.1287565	0.12869659999999999	0.12865989999999999	0.12865569999999998	0.12868079999999998	0.12872069999999999	0.12875529999999999	0.12876219999999999	0.12872319999999998	0.1286293	0.1284844	0.12830630000000001	0.12812280000000001	0.12796659999999999	0.12786210000000001	0.12781780000000001	0.1278224	0.1278485	0.127862	0.1278328	0.12774760000000002	0.12761349999999999	0.12745610000000002	0.1273078	0.1271986	0.12714600000000001	0.1271486	0.12718780000000002	0.12723329999999999	0.12725729999999999	0.12724150000000001	0.12718389999999999	0.12709419999999999	0.12698660000000001	0.1268726	0.12675799999999998	0.12664530000000002	0.1265366	0.12643509999999999	0.1263465	0.12627569999999999	0.12622450000000002	0.12619039999999998	0.12616719999999998	0.12614710000000001	0.12612319999999999	0.1260916	0.12605050000000001	0.1259998	0.12593950000000001	0.12587019999999999	0.12579380000000001	0.12571470000000001	0.12563940000000001	0.1255742	0.12552259999999998	0.1254835	0.12545200000000001	0.12542320000000001	0.12539600000000001	0.12537609999999999	0.12537400000000001	0.12539990000000001	0.12545500000000001	0.1255269	0.12558759999999999	0.1256022	0.12554029999999999	0.12538779999999999	0.1251555	0.1248774	0.12460039999999999	0.12436430000000001	0.12419329999999999	0.1240888	0.1240351	0.1240073	0.12398190000000001	0.1239451	0.1238915	0.1238216	0.1237362	0.1236341	0.12351280000000001	0.1233725	0.12321990000000001	0.1230687	0.12293559999999999	0.1228351	0.1227727	0.1227425	0.12272810000000001	0.1227096	0.1226709	0.12260500000000001	0.1225165	0.12241930000000001	0.12233240000000001	0.12227269999999998	0.1222515	0.12227170000000001	0.1223272	0.1224045	0.122485	0.12255089999999999	0.12258819999999999	0.1225918	0.12256720000000002	0.1225299	0.122499	0.1224894	0.12250589999999999	0.1225392	0.12256839999999999	0.12256720000000002	0.12251579999999999	0.12240789999999999	0.1222545	0.1220777	0.12190229999999999	0.12174689999999999	0.12161709999999999	0.1215087	0.1214123	0.1213211	0.12123349999999999	0.1211535	0.1210857	0.12103129999999999	0.1209855	0.1209389	0.12088170000000001	0.1208105	0.12073	0.12065269999999999	0.12059230000000001	0.1205574	0.1205495	0.12056409999999999	0.12059519999999999	0.12063950000000001	0.12069820000000001	0.12077389999999999	0.12086460000000002	0.1209595	0.12103660000000001	0.12106790000000001	0.12103109999999999	0.12091750000000001	0.1207392	0.12052529999999999	0.12031510000000001	0.12014469999999999	0.12003369999999999	0.1199832	0.11997629999999999	0.1199877	0.11999059999999999	0.11996670000000001	0.1199079	0.11981459999999999	0.1196928	0.1195503	0.11939669999999999	0.11924220000000001	0.1190982	0.1189761	0.1188834	0.1188221	0.11878720000000001	0.11876979999999999	0.1187603	0.11875290000000001	0.1187478	0.11874960000000001	0.11876340000000001	0.1187897	0.11882250000000001	0.1188487	0.1188545	0.1188292	0.1187713	0.118689	0.11859749999999999	0.1185124	0.1184433	0.11839189999999999	0.11835290000000001	0.11831750000000001	0.11827790000000001	0.11823019999999999	0.11817409999999999	0.11811089999999999	0.11804110000000001	0.11796340000000001	0.1178757	0.1177771	0.11767030000000001	0.1175621	0.11746129999999999	0.11737649999999999	0.11731290000000001	0.11727019999999999	0.1172436	0.1172252	0.11720710000000001	0.11718239999999999	0.11714709999999999	0.1170997	0.1170414	0.11697660000000001	0.1169123	0.11685909999999999	0.1168273	0.11682509999999999	0.11685430000000001	0.1169079	0.11697070000000001	0.11702140000000001	0.11704110000000001	0.1170177	0.11695	0.11684699999999999	0.11672439999999999	0.1165991	0.1164842	0.11638770000000001	0.11631149999999998	0.11625289999999999	0.116206	0.11616310000000001	0.1161162	0.1160571	0.11598	0.11588369999999999	0.1157735	0.11566069999999999	0.11555940000000001	0.11548270000000001	0.11543639999999999	0.1154174	0.11541319999999999	0.11540790000000001	0.11538619999999999	0.11533929999999999	0.1152673	0.11517740000000001	0.11508020000000001	0.11498440000000001	0.114895	0.1148134	0.11473990000000001	0.11467659999999999	0.11462840000000001	0.1146007	0.1145962	0.1146107	0.1146331	0.1146464	0.11463509999999999	0.1145907	0.1145148	0.1144184	0.11431659999999999	0.11422429999999999	0.1141499	0.1140951	0.114056	0.11402749999999999	0.11400639999999999	0.11399200000000001	0.1139853	0.11398559999999999	0.11398870000000001	0.11398749999999999	0.11397399999999999	0.11394390000000001	0.1138986	0.11384520000000001	0.1137937	0.1137518	0.11372260000000001	0.1137032	0.11368739999999999	0.11366879999999999	0.11364460000000001	0.11361600000000001	0.11358680000000002	0.11355900000000001	0.11353070000000001	0.11349499999999998	0.11344380000000001	0.11337040000000001	0.1132741	0.11316010000000001	0.1130381	0.1129184	0.11280730000000001	0.1127059	0.11261080000000001	0.1125168	0.1124204	0.1123215	0.1122237	0.1121323	0.112052	0.11198539999999998	0.11193280000000001	0.11189389999999999	0.11186879999999999	0.11185799999999999	0.11186119999999999	0.1118749	0.11189070000000001	0.11189730000000001	0.1118832	0.11184039999999999	0.11176749999999999	0.11167020000000001	0.1115604	0.11145339999999999	0.1113677	0.11132010000000001	0.111317	0.1113459	0.11137870000000001	0.11139049999999999	0.1113705	0.11132210000000001	0.1112544	0.1111771	0.11109810000000001	0.11102330000000001	0.11095770000000001	0.1109043	0.1108633	0.1108309	0.1108003	0.1107631	0.11071210000000001	0.1106443	0.1105623	0.1104743	0.11038969999999999	0.11031679999999999	0.1102583	0.11021110000000001	0.11016770000000001	0.1101193	0.11006069999999998	0.1099921	0.1099194	0.1098509	0.10979460000000001	0.1097544	0.1097293	0.1097146	0.1097046	0.1096956	0.1096866	0.1096792	0.1096752	0.1096738	0.1096703	0.1096565	0.10962259999999999	0.1095614	0.1094711	0.1093566	0.10922799999999999	0.1090984	0.10898040000000001	0.10888260000000001	0.1088088	0.10875729999999999	0.10872280000000001	0.10869720000000001	0.10867249999999999	0.10864270000000001	0.1086039	0.108555	0.10849709999999999	0.10843240000000001	0.10836319999999999	0.1082909	0.1082161	0.1081386	0.10805800000000002	0.10797470000000001	0.10789010000000002	0.1078064	0.10772660000000001	0.1076535	0.1075895	0.1075361	0.10749400000000001	0.10746320000000001	0.1074427	0.10743	0.1074209	0.1074095	0.1073892	0.1073532	0.10729709999999999	0.10722069999999999	0.107128	0.10702730000000001	0.1069282	0.1068398	0.10676730000000001	0.10671070000000001	0.1066648	0.10662160000000001	0.10657229999999999	0.10651029999999999	0.10643339999999998	0.1063437	0.10624739999999999	0.1061512	0.10606199999999999	0.1059845	0.1059206	0.10587009999999999	0.1058315	0.1058027	0.10578119999999999	0.10576440000000001	0.10574900000000001	0.10573060000000001	0.1057042	0.1056653	0.10561050000000001	0.1055388	0.10545249999999999	0.10535639999999999	0.10525659999999999	0.10515969999999999	0.1050714	0.10499549999999999	0.104934	0.10488729999999999	0.104854	0.1048313	0.10481499999999999	0.1048	0.1047806	0.104752	0.10471140000000001	0.10465880000000001	0.1045976	0.10453319999999999	0.10447239999999999	0.1044211	0.10438210000000001	0.104355	0.10433630000000001	0.1043207	0.1043028	0.10427850000000001	0.1042457	0.1042038	0.1041533	0.1040944	0.10402720000000001	0.103952	0.10387010000000001	0.1037849	0.1037018	0.1036276	0.10356890000000001	0.10352989999999999	0.1035114	0.10351010000000001	0.10351969999999999	0.10353179999999999	0.10353850000000001	0.1035341	0.1035156	0.10348310000000001	0.10343880000000001	0.10338650000000001	0.1033304	0.10327420000000001	0.1032217	0.10317590000000001	0.1031387	0.10311129999999999	0.10309310000000001	0.10308200000000001	0.10307440000000001	0.10306610000000001	0.10305299999999999	0.10303169999999999	0.1030008	0.10296089999999999	0.1029147	0.1028656	0.10281750000000001	0.10277339999999999	0.1027347	0.10270090000000001	0.1026705	0.10264150000000001	0.10261240000000001	0.1025833	0.1025556	0.1025317	0.10251300000000001	0.1024993	0.1024877	0.1024727	0.1024475	0.10240659999999999	0.10234700000000001	0.10227020000000001	0.10218190000000001	0.1020899	0.102003	0.1019282	0.10186919999999999	0.1018265	0.10179769999999999	0.10177890000000001	0.10176480000000002	0.10174920000000001	0.10172620000000002	0.1016894	0.1016333	0.10155510000000001	0.1014555	0.1013394	0.1012151	0.10109280000000001	0.10098100000000002	0.1008841	0.1008019	0.10073000000000001	0.10066219999999999	0.10059320000000001	0.10052080000000001	0.1004467	0.10037450000000001	0.10030730000000002	0.10024569999999999	0.10018659999999999	0.1001247	0.1000543	9.9972729999999996E-2	9.9881770000000009E-2	9.9787990000000007E-2	9.9700409999999989E-2	9.9626720000000002E-2	9.9570989999999998E-2	9.9531320000000006E-2	9.9500549999999993E-2	9.9467920000000001E-2	9.9423249999999991E-2	9.935977E-2	9.9275929999999998E-2	9.9175800000000008E-2	9.9067680000000005E-2	9.8962059999999991E-2	9.8868230000000001E-2	9.8792930000000001E-2	9.8738770000000003E-2	9.8703960000000007E-2	9.8682630000000007E-2	9.8665939999999994E-2	9.8644549999999998E-2	9.8609489999999994E-2	9.8554610000000001E-2	9.8478220000000005E-2	9.8383460000000006E-2	9.8277870000000003E-2	9.8171069999999999E-2	9.8073290000000007E-2	9.7992129999999997E-2	9.793077E-2	9.7887619999999995E-2	9.7856949999999998E-2	9.7831009999999996E-2	9.7801849999999996E-2	9.776420999999999E-2	9.771647E-2	9.7660720000000006E-2	9.7601540000000001E-2	9.754459E-2	9.7494830000000005E-2	9.7455020000000003E-2	9.7425269999999994E-2	9.7403160000000003E-2	9.738455E-2	9.7364329999999999E-2	9.733754E-2	9.7300770000000009E-2	9.7252669999999999E-2	9.7194610000000001E-2	9.7130330000000001E-2	9.7065399999999996E-2	9.7005590000000003E-2	9.6955009999999994E-2	9.6915420000000002E-2	9.6885269999999996E-2	9.686067000000001E-2	9.6836480000000003E-2	9.6808709999999992E-2	9.6775760000000002E-2	9.6738989999999997E-2	9.6701830000000003E-2	9.6668039999999997E-2	9.6639969999999992E-2	9.6617189999999992E-2	9.659659000000001E-2	9.6573569999999997E-2	9.6544370000000004E-2	9.6507380000000004E-2	9.6464149999999999E-2	9.6418400000000001E-2	9.6374859999999993E-2	9.6337209999999993E-2	9.630669E-2	9.6282069999999997E-2	9.6260609999999996E-2	9.6239600000000008E-2	9.6217560000000008E-2	9.6194990000000008E-2	9.6173919999999996E-2	9.6157130000000007E-2	9.6146900000000007E-2	9.6144160000000006E-2	9.6148650000000002E-2	9.61592E-2	9.617444E-2	9.619316E-2	9.6214629999999995E-2	9.6238230000000008E-2	9.6263189999999998E-2	9.6288520000000002E-2	9.6312919999999996E-2	9.6335020000000007E-2	9.6353720000000004E-2	9.6368129999999996E-2	9.6377679999999993E-2	9.6382040000000002E-2	9.6381010000000003E-2	9.6374609999999999E-2	9.6363089999999998E-2	9.6347020000000005E-2	9.6327110000000007E-2	9.6304000000000001E-2	9.6278080000000002E-2	9.6249470000000004E-2	9.6218310000000001E-2	9.6185180000000009E-2	9.6151509999999996E-2	9.611952E-2	9.6091839999999998E-2	9.6070420000000004E-2	9.6055660000000001E-2	9.6045800000000001E-2	9.6037399999999995E-2	9.6026239999999999E-2	9.6008709999999997E-2	9.5983479999999996E-2	9.5951590000000003E-2	9.591624E-2	9.588105999999999E-2	9.5849150000000008E-2	9.5821690000000001E-2	9.5797939999999998E-2	9.577577000000001E-2	9.5752820000000002E-2	9.5727309999999996E-2	9.569815000000001E-2	9.5664620000000006E-2	9.5625790000000002E-2	9.558005E-2	9.5525579999999999E-2	9.5461209999999991E-2	9.5387570000000005E-2	9.5307589999999998E-2	9.5226140000000001E-2	9.5149079999999997E-2	9.5080860000000003E-2	9.5023259999999998E-2	9.4974420000000004E-2	9.4929760000000002E-2	9.488313000000001E-2	9.482873E-2	9.4763100000000003E-2	9.4685439999999996E-2	9.4597589999999995E-2	9.4503000000000004E-2	9.440598E-2	9.4310709999999992E-2	9.4220659999999998E-2	9.4138719999999995E-2	9.4066720000000006E-2	9.4005160000000004E-2	9.3952919999999995E-2	9.3907329999999997E-2	9.3864790000000004E-2	9.382161E-2	9.377568E-2	9.3727179999999993E-2	9.3678940000000002E-2	9.363550000000001E-2	9.3601660000000003E-2	9.3580969999999999E-2	9.3574230000000008E-2	9.3579369999999995E-2	9.3591869999999994E-2	9.3606469999999997E-2	9.3618080000000006E-2	9.3623009999999993E-2	9.361978E-2	9.3608919999999998E-2	9.3592830000000002E-2	9.357509E-2	9.3560279999999996E-2	9.355318E-2	9.355774E-2	9.3576720000000002E-2	9.361063E-2	9.365757999999999E-2	9.3713440000000009E-2	9.377313000000001E-2	9.3831929999999994E-2	9.3886539999999991E-2	9.3936080000000005E-2	9.3982019999999999E-2	9.4027529999999998E-2	9.407604E-2	9.4130469999999994E-2	9.419247E-2	9.4262289999999999E-2	9.433917E-2	9.4421829999999998E-2	9.4508969999999998E-2	9.4599249999999996E-2	9.4691200000000003E-2	9.4783279999999998E-2	9.4873640000000009E-2	9.4960550000000005E-2	9.5042910000000008E-2	9.5120689999999994E-2	9.5195100000000005E-2	9.5268359999999996E-2	9.5343150000000002E-2	9.5421599999999995E-2	9.5504640000000002E-2	9.5591700000000002E-2	9.5680920000000003E-2	9.5769950000000006E-2	9.585645000000001E-2	9.5939099999999999E-2	9.6017519999999995E-2	9.6091969999999999E-2	9.6162709999999998E-2	9.6229399999999993E-2	9.6290899999999999E-2	9.6345810000000004E-2	9.639317E-2	9.6433539999999998E-2	9.6469319999999997E-2	9.6504699999999999E-2	9.6544519999999995E-2	9.6592440000000002E-2	9.6649979999999996E-2	9.6715399999999993E-2	9.6784339999999996E-2	9.6850709999999993E-2	9.6909080000000009E-2	9.6956630000000002E-2	9.6994009999999992E-2	9.7025420000000001E-2	9.705714E-2	9.7096009999999996E-2	9.7146839999999998E-2	9.7211350000000002E-2	9.7287590000000007E-2	9.7370939999999989E-2	9.7455360000000005E-2	9.7534940000000001E-2	9.7605770000000008E-2	9.7666329999999996E-2	9.7717709999999999E-2	9.7762800000000011E-2	9.7805630000000005E-2	9.7850140000000002E-2	9.7899170000000008E-2	9.7954180000000002E-2	9.8014829999999997E-2	9.8079369999999999E-2	9.8144839999999997E-2	9.8207900000000001E-2	9.8265770000000002E-2	9.8316619999999993E-2	9.8360150000000007E-2	9.8397570000000004E-2	9.843136999999999E-2	9.8464450000000009E-2	9.8499379999999997E-2	9.853787E-2	9.8580269999999998E-2	9.8625669999999999E-2	9.8672410000000002E-2	9.8718799999999995E-2	9.8763719999999999E-2	9.8807069999999997E-2	9.8849670000000001E-2	9.8892899999999992E-2	9.8938009999999993E-2	9.898533000000001E-2	9.9034040000000004E-2	9.9082079999999989E-2	9.9126980000000003E-2	9.9166449999999989E-2	9.9199369999999995E-2	9.9226270000000005E-2	9.9249400000000002E-2	9.927213E-2	9.9297800000000006E-2	9.9329230000000004E-2	9.9367799999999992E-2	9.9413290000000001E-2	9.9464230000000001E-2	9.951837999999999E-2	9.957336E-2	9.962683E-2	9.9676909999999994E-2	9.9721959999999998E-2	9.9760689999999999E-2	9.9792430000000001E-2	9.9817349999999999E-2	9.9836960000000002E-2	9.985403000000001E-2	9.9872370000000002E-2	9.9896139999999994E-2	9.9928380000000011E-2	9.9970470000000006E-2	0.10002130000000001	0.10007740000000001	0.10013380000000001	0.100185	0.1002267	0.1002566	0.10027459999999999	0.10028289999999999	0.1002852	0.10028570000000001	0.1002883	0.1002958	0.10030950000000001	0.10032920000000001	0.1003536	0.10038030000000001	0.100407	0.10043150000000001	0.1004526	0.1004704	0.10048609999999999	0.10050129999999999	0.10051810000000001	0.10053769999999999	0.10056020000000002	0.1005841	0.1006073	0.10062679999999999	0.1006404	0.1006464	0.10064480000000001	0.1006368	0.10062469999999998	0.10061119999999998	0.10059899999999999	0.1005905	0.10058739999999999	0.10059070000000001	0.10060050000000001	0.1006165	0.10063740000000002	0.1006615	0.100687	0.1007121	0.10073570000000001	0.10075780000000001	0.10077929999999999	0.10080169999999999	0.10082690000000001	0.10085619999999999	0.1008898	0.10092669999999999	0.1009649	0.10100199999999999	0.10103619999999999	0.10106679999999998	0.1010943	0.10112030000000001	0.1011465	0.10117419999999999	0.10120309999999999	0.10123169999999999	0.1012575	0.10127800000000001	0.1012916	0.10129870000000001	0.10130159999999999	0.1013037	0.1013091	0.10132110000000001	0.1013416	0.1013705	0.10140679999999999	0.1014486	0.101494	0.1015419	0.1015914	0.10164239999999999	0.10169429999999999	0.1017469	0.1017995	0.1018519	0.1019045	0.10195849999999999	0.10201540000000001	0.1020768	0.1021434	0.10221499999999999	0.1022899	0.1023657	0.1024403	0.1025123	0.1025817	0.1026499	0.1027188	0.1027903	0.1028651	0.10294270000000001	0.10302119999999999	0.10309790000000001	0.1031704	0.10323679999999999	0.10329720000000001	0.10335279999999999	0.1034065	0.10346169999999999	0.10352159999999999	0.10358879999999999	0.1036641	0.10374699999999999	0.1038356	0.10392749999999999	0.1040203	0.10411269999999999	0.10420409999999999	0.1042952	0.10438700000000001	0.10447999999999999	0.1045739	0.1046676	0.10475890000000002	0.10484590000000001	0.10492699999999999	0.1050017	0.10507089999999999	0.1051363	0.10519989999999999	0.1052641	0.10533079999999999	0.1054013	0.10547670000000001	0.1055574	0.105643	0.10573250000000001	0.1058239	0.1059142	0.1060006	0.1060806	0.10615270000000002	0.10621700000000001	0.10627519999999999	0.1063299	0.10638430000000001	0.1064408	0.1065014	0.10656639999999999	0.10663510000000001	0.10670589999999999	0.10677700000000001	0.1068467	0.10691390000000001	0.1069782	0.10704	0.1071	0.107159	0.1072176	0.1072758	0.10733289999999999	0.107388	0.10744069999999999	0.10749089999999999	0.1075398	0.10758909999999999	0.1076405	0.10769530000000001	0.10775369999999999	0.10781449999999999	0.10787580000000001	0.1079358	0.1079928	0.1080465	0.10809729999999999	0.1081463	0.1081946	0.10824300000000001	0.1082912	0.10833889999999999	0.10838540000000001	0.1084301	0.10847279999999999	0.1085137	0.1085531	0.10859179999999999	0.10863059999999999	0.1086705	0.10871249999999999	0.1087577	0.1088066	0.108859	0.10891390000000001	0.10896969999999999	0.109025	0.10907890000000001	0.1091316	0.10918429999999998	0.10923849999999999	0.10929580000000001	0.1093567	0.1094209	0.10948670000000001	0.1095526	0.1096168	0.1096786	0.1097383	0.1097967	0.10985529999999999	0.1099159	0.1099807	0.1100522	0.1101327	0.11022369999999999	0.11032550000000001	0.1104361	0.11055129999999999	0.110666	0.11077490000000001	0.11087450000000001	0.1109642	0.1110466	0.1111264	0.1112079	0.1112947	0.11138719999999999	0.11148420000000001	0.11158280000000001	0.11168110000000001	0.11177909999999999	0.11187879999999999	0.111984	0.11209810000000001	0.1122233	0.1123591	0.1125029	0.1126501	0.11279619999999999	0.1129376	0.1130722	0.1132002	0.11332349999999999	0.11344559999999999	0.11357049999999999	0.11370290000000001	0.11384659999999999	0.11400390000000001	0.1141756	0.11435979999999998	0.1145529	0.11474999999999999	0.11494629999999999	0.1151384	0.1153246	0.1155048	0.11568039999999999	0.1158531	0.1160245	0.11619569999999999	0.11636759999999999	0.11654139999999999	0.11671860000000001	0.11690110000000001	0.1170904	0.11728780000000001	0.11749380000000001	0.11770830000000002	0.11793070000000001	0.11816020000000001	0.11839599999999999	0.11863649999999999	0.1188796	0.1191228	0.11936359999999999	0.1196005	0.11983340000000001	0.12006429999999998	0.120296	0.12053119999999999	0.1207714	0.1210166	0.12126509999999999	0.1215155	0.1217675	0.12202249999999999	0.12228349999999999	0.12255339999999999	0.12283360000000001	0.1231227	0.1234172	0.12371270000000001	0.12400599999999999	0.1242963	0.1245851	0.12487529999999999	0.1251688	0.1254653	0.1257615	0.12605349999999999	0.12633759999999999	0.12661349999999999	0.12688379999999999	0.1271542	0.1274303	0.12771559999999998	0.12801089999999998	0.1283135	0.12861919999999999	0.12892319999999999	0.1292218	0.12951280000000001	0.12979489999999999	0.1300674	0.130331	0.1305876	0.1308407	0.1310955	0.13135730000000001	0.1316292	0.13191079999999999	0.13219719999999999	0.13248120000000002	0.1327546	0.13301199999999999	0.1332517	0.13347610000000001	0.13368940000000001	0.13389500000000001	0.1340944	0.13428699999999999	0.1344718	0.1346492	0.134822	0.13499460000000002	0.1351715	0.13535420000000001	0.13554099999999999	0.13572670000000001	0.13590580000000002	0.1360739	0.1362294	0.13637250000000001	0.13650420000000002	0.13662350000000001	0.1367276	0.13681309999999999	0.1368781	0.13692480000000001	0.1369591	0.13698859999999999	0.137019	0.1370516	0.1370826	0.13710600000000001	0.13711709999999999	0.13711660000000001	0.1371108	0.1371098	0.1371221	0.13715040000000001	0.13718919999999998	0.13722709999999999	0.13725130000000002	0.13725280000000001	0.1372303	0.13719019999999998	0.13714270000000001	0.13709650000000001	0.13705609999999999	0.1370198	0.1369831	0.1369409	0.13689129999999999	0.1368357	0.13677739999999999	0.13671899999999998	0.13666	0.13659740000000001	0.13652729999999999	0.13644709999999999	0.13635749999999999	0.1362611	0.13616120000000001	0.13605890000000001	0.13595189999999999	0.1358364	0.13570880000000002	0.13556879999999999	0.13542110000000002	0.1352739	0.13513530000000001	0.1350111	0.1349022	0.13480529999999999	0.13471459999999999	0.13462559999999998	0.13453679999999998	0.13445020000000002	0.1343695	0.1342979	0.1342371	0.1341859	0.13414219999999999	0.13410320000000001	0.13406679999999999	0.13403119999999999	0.13399420000000001	0.1339534	0.1339061	0.13385180000000002	0.1337931	0.1337371	0.13369409999999998	0.13367380000000001	0.13368289999999999	0.13372239999999999	0.13378770000000001	0.13386990000000001	0.13395980000000002	0.13405119999999998	0.13414109999999999	0.1342295	0.13431699999999999	0.13440289999999999	0.13448469999999998	0.13455990000000001	0.13462849999999998	0.13469429999999999	0.1347642	0.13484659999999998	0.1349465	0.13506389999999999	0.1351929	0.13532539999999998	0.13545450000000001	0.13557849999999999	0.13570120000000002	0.13583050000000002	0.13597339999999999	0.136132	0.1363019	0.13647320000000002	0.1366358	0.1367826	0.13691300000000001	0.13703190000000001	0.13714759999999998	0.1372671	0.13739370000000001	0.1375267	0.13766349999999999	0.13780249999999999	0.13794409999999999	0.13809149999999998	0.1382478	0.13841429999999999	0.1385895	0.13876919999999998	0.1389495	0.13912869999999999	0.1393083	0.139492	0.1396829	0.1398808	0.1400816	0.14027909999999999	0.14046700000000001	0.14064270000000001	0.14080799999999999	0.1409687	0.14113150000000002	0.14130110000000001	0.1414793	0.1416654	0.1418586	0.14205879999999999	0.1422679	0.14248769999999999	0.14271810000000001	0.1429549	0.1431914	0.14341969999999998	0.1436354	0.14383870000000001	0.1440351	0.144231	0.14443109999999998	0.14463500000000001	0.1448382	0.14503479999999999	0.1452223	0.1454038	0.1455883	0.1457859	0.1460022	0.14623539999999999	0.146476	0.14671190000000001	0.1469336	0.14713999999999999	0.14733889999999999	0.14754339999999999	0.1477646	0.14800530000000001	0.14825839999999998	0.14850950000000002	0.14874300000000001	0.14894849999999998	0.14912529999999999	0.149281	0.14942729999999999	0.1495737	0.14972559999999999	0.14988370000000001	0.15004710000000002	0.1502163	0.15039459999999999	0.150585	0.1507878	0.15099650000000001	0.15119920000000001	0.1513813	0.15153179999999999	0.15164859999999999	0.1517386	0.15181510000000001	0.15189069999999999	0.15197369999999999	0.15206409999999998	0.1521573	0.15224699999999999	0.15233089999999999	0.15241109999999999	0.15249280000000001	0.1525793	0.15266930000000001	0.15275610000000001	0.1528321	0.15289259999999999	0.1529412	0.1529884	0.15304889999999999	0.15313490000000002	0.15325059999999999	0.15339120000000001	0.15354519999999999	0.15370040000000001	0.1538477	0.15398439999999999	0.15411230000000001	0.15423420000000002	0.1543506	0.15445899999999999	0.15455650000000001	0.15464269999999999	0.1547221	0.15480270000000002	0.15489139999999998	0.1549893	0.15508949999999999	0.15517980000000001	0.155247	0.15528449999999999	0.15529589999999999	0.1552945	0.15529690000000002	0.15531529999999999	0.15535389999999999	0.15540809999999999	0.15546979999999999	0.1555328	0.1555976	0.15567049999999999	0.15575920000000001	0.15586629999999999	0.1559855	0.15610250000000001	0.15620130000000002	0.15627200000000002	0.15631539999999999	0.1563425	0.1563687	0.1564065	0.15645829999999999	0.15651759999999998	0.15657280000000001	0.15661600000000001	0.1566476	0.1566775	0.15671879999999999	0.15678120000000001	0.15686530000000001	0.15696190000000002	0.1570569	0.15713939999999998	0.15720790000000001	0.15727089999999999	0.1573416	0.15742970000000001	0.15753549999999999	0.1576476	0.15774779999999999	0.1578184	0.15785070000000001	0.15784769999999998	0.15782160000000001	0.15778710000000001	0.15775539999999999	0.15773120000000002	0.1577143	0.15770339999999999	0.15770020000000001	0.15770980000000001	0.15773880000000001	0.15779009999999999	0.1578609	0.15794250000000001	0.15802440000000001	0.15809979999999998	0.15816809999999998	0.15823480000000001	0.15830630000000001	0.15838530000000001	0.15846670000000002	0.15853990000000001	0.1585925	0.15861799999999998	0.15861829999999999	0.15860360000000001	0.1585859	0.1585734	0.15856629999999999	0.15855809999999998	0.15854079999999998	0.1585114	0.1584749	0.15844339999999998	0.15843000000000002	0.15844059999999999	0.1584708	0.15850649999999999	0.15853120000000001	0.1585326	0.15850910000000001	0.15846940000000001	0.15842790000000001	0.15839639999999999	0.15837859999999998	0.15837010000000001	0.15836159999999999	0.1583455	0.15831970000000001	0.1582886	0.15825880000000001	0.15823510000000002	0.15821639999999998	0.1581967	0.1581687	0.1581294	0.15808169999999999	0.15803339999999999	0.15799150000000001	0.15795819999999999	0.15792820000000002	0.15789219999999998	0.1578418	0.15777570000000002	0.15770139999999999	0.15763259999999998	0.15758140000000001	0.1575511	0.15753330000000001	0.15751080000000001	0.1574652	0.15738469999999999	0.1572702	0.15713379999999999	0.1569942	0.15686739999999999	0.15676280000000001	0.15668180000000001	0.1566215	0.15657870000000002	0.156553	0.1565453	0.1565542	0.15657160000000001	0.1565838	0.15657280000000001	0.15652539999999998	0.1564393	0.15632490000000002	0.15620200000000001	0.15609000000000001	0.1560021	0.15593889999999999	0.15589120000000001	0.15584499999999998	0.1557897	0.15572279999999999	0.1556486	0.1555735	0.15550069999999999	0.15542689999999998	0.15534490000000001	0.15524860000000001	0.15513950000000001	0.1550279	0.15493090000000001	0.154864	0.15483350000000001	0.1548322	0.1548419	0.1548417	0.1548158	0.15476129999999999	0.15468660000000001	0.15460659999999998	0.15453259999999999	0.1544674	0.15440490000000001	0.15433530000000001	0.1542512	0.15415200000000001	0.1540436	0.1539343	0.1538303	0.1537327	0.1536382	0.15354300000000001	0.15344649999999999	0.15335190000000001	0.15326380000000001	0.15318389999999998	0.1531074	0.1530234	0.15291979999999999	0.1527888	0.15263270000000001	0.1524633	0.1522985	0.15215309999999999	0.1520329	0.15193309999999999	0.15184150000000002	0.15174599999999999	0.15163979999999999	0.15152490000000002	0.1514094	0.15130209999999999	0.15120610000000001	0.15111730000000001	0.1510262	0.15092410000000001	0.1508082	0.1506837	0.150561	0.15045029999999998	0.15035599999999999	0.15027470000000001	0.15019750000000001	0.15011540000000001	0.15002549999999998	0.14993190000000001	0.14984329999999998	0.1497665	0.14970169999999999	0.14963969999999999	0.14956609999999998	0.14946619999999999	0.14933360000000001	0.14917249999999999	0.14899659999999998	0.1488225	0.1486623	0.14852080000000001	0.1483951	0.14827870000000001	0.1481662	0.14805649999999998	0.14795160000000002	0.1478535	0.14776119999999998	0.14766950000000001	0.14757110000000001	0.14746120000000001	0.1473409	0.1472176	0.1471015	0.1470012	0.14691780000000002	0.14684420000000001	0.14676720000000001	0.14667440000000001	0.14655899999999999	0.14642289999999999	0.14627479999999998	0.14612549999999999	0.1459838	0.1458526	0.1457302	0.14561299999999999	0.1454992	0.14538990000000002	0.14528779999999999	0.14519470000000001	0.14510890000000001	0.14502500000000002	0.14493689999999998	0.14484130000000001	0.14474049999999999	0.14464170000000001	0.14455400000000002	0.14448259999999999	0.14442550000000001	0.1443731	0.14431189999999999	0.14423150000000001	0.14412830000000001	0.14400779999999999	0.14388139999999999	0.14376240000000001	0.14365920000000001	0.14357349999999999	0.14350080000000001	0.14343449999999999	0.14336969999999999	0.14330519999999999	0.1432426	0.14318349999999999	0.14312620000000001	0.14306579999999999	0.1429956	0.1429115	0.1428142	0.1427108	0.14261079999999998	0.1425217	0.14244609999999999	0.14238020000000001	0.14231750000000001	0.1422523	0.142183	0.14211270000000001	0.14204650000000002	0.141988	0.14193620000000001	0.14188590000000001	0.14183010000000001	0.1417638	0.14168739999999999	0.14160630000000002	0.14152870000000001	0.14146140000000001	0.1414068	0.14136169999999998	0.1413201	0.14127609999999999	0.14122680000000001	0.14117249999999998	0.1411152	0.14105529999999999	0.1409908	0.1409175	0.14083129999999999	0.14073189999999999	0.14062349999999998	0.14051419999999998	0.14041189999999998	0.14032119999999998	0.14024209999999998	0.1401705	0.1401019	0.1400351	0.13997409999999999	0.13992659999999998	0.1398991	0.13989100000000002	0.1398915	0.13988210000000001	0.13984639999999998	0.1397767	0.13967849999999998	0.13956580000000002	0.13945479999999999	0.13935630000000002	0.13927249999999999	0.13919860000000001	0.13912629999999998	0.13904909999999998	0.13896559999999999	0.1388799	0.13879840000000002	0.1387254	0.1386597	0.138595	0.1385227	0.1384368	0.13833770000000001	0.13823160000000001	0.13812759999999999	0.13803280000000001	0.1379495	0.13787430000000001	0.13780110000000001	0.13772489999999998	0.13764470000000001	0.1375632	0.13748489999999999	0.1374127	0.13734580000000002	0.13728080000000001	0.13721429999999998	0.13714609999999999	0.13708000000000001	0.1370219	0.13697609999999999	0.13694109999999998	0.13690929999999998	0.13686870000000001	0.1368086	0.13672480000000001	0.13662360000000001	0.13651940000000001	0.13643050000000001	0.13637070000000001	0.13634099999999999	0.13632830000000001	0.13631100000000002	0.13627240000000002	0.13620589999999999	0.13611679999999998	0.13601579999999999	0.1359139	0.1358183	0.13573070000000001	0.1356501	0.13557440000000001	0.1355026	0.13543520000000001	0.13537189999999999	0.1353106	0.1352459	0.1351715	0.1350835	0.13498260000000001	0.13487499999999999	0.1347709	0.13468039999999998	0.13460749999999999	0.13454740000000001	0.1344872	0.13441410000000001	0.13432249999999998	0.134217	0.13410859999999999	0.1340084	0.1339217	0.13384499999999999	0.13376640000000001	0.13366980000000001	0.13354159999999998	0.13337389999999999	0.1331667	0.1329253	0.13265769999999999	0.1323724	0.132079	0.1317914	0.13152720000000001	0.13130710000000001	0.1311532	0.13108329999999999	0.13110830000000001	0.1312285	0.1314302	0.131684	0.1319477	0.1321822	0.13236129999999999	0.13247919999999999	0.13254440000000001	0.1325711	0.13257150000000001	0.13255319999999998	0.132522	0.13248399999999999	0.13244640000000002	0.1324188	0.13240979999999999	0.13242429999999999	0.13246050000000001	0.13250900000000002	0.1325557	0.1325866	0.13259499999999999	0.13258209999999998	0.13255410000000001	0.1325173	0.1324766	0.132435	0.13239510000000002	0.13236000000000001	0.13233210000000001	0.13231209999999999	0.13229779999999999	0.13228519999999999	0.1322702	0.1322508	0.13222790000000001	0.13220519999999999	0.13218749999999999	0.13217790000000001	0.13217479999999998	0.13217099999999998	0.13215689999999999	0.13212569999999998	0.1320771	0.13201740000000001	0.13195680000000001	0.13190499999999999	0.1318674	0.13184460000000001	0.13183320000000001	0.13182820000000001	0.13182569999999999	0.131824	0.1318231	0.13182259999999998	0.13181989999999999	0.13181020000000002	0.13178790000000001	0.13174959999999999	0.13169630000000002	0.13163350000000001	0.13156909999999999	0.13151060000000001	0.13146330000000001	0.1314295	0.13141050000000001	0.1314092	0.1314313	0.1314824	0.13156099999999998	0.13165270000000001	0.13173379999999998	0.1317826	0.1317904	0.13176199999999999	0.1317113	0.13165540000000001	0.13161	0.1315847	0.13157820000000001	0.13157840000000001	0.13156879999999999	0.13153870000000001	0.13148869999999999	0.13143089999999999	0.131381	0.13135369999999999	0.131356	0.13138540000000001	0.1314313	0.1314795	0.13151889999999999	0.13154559999999998	0.13156309999999999	0.13157570000000002	0.1315836	0.1315809	0.1315588	0.13151200000000002	0.13144309999999998	0.13136399999999998	0.13129489999999999	0.1312577	0.1312711	0.13134019999999999	0.13144819999999999	0.13155619999999998	0.13162409999999999	0.13163419999999998	0.1315944	0.1315257	0.13144600000000001	0.13136600000000001	0.13128899999999999	0.13121529999999998	0.13114509999999999	0.131081	0.1310268	0.13098559999999998	0.13095689999999999	0.13093630000000001	0.13091729999999999	0.13089489999999998	0.1308686	0.13084309999999999	0.13082630000000001	0.1308252	0.1308414	0.13086809999999999	0.13089139999999999	0.13089729999999999	0.13087949999999998	0.13084210000000002	0.13079650000000001	0.13075319999999999	0.13071830000000001	0.1306901	0.13066150000000001	0.13062299999999999	0.13056890000000002	0.1304997	0.13042280000000001	0.13034960000000001	0.13029299999999999	0.13026660000000001	0.13028380000000001	0.13035579999999999	0.13048370000000001	0.13064770000000001	0.1308048	0.13091	0.13094250000000002	0.13090540000000001	0.13081389999999998	0.1306862	0.1305402	0.13039240000000002	0.13025510000000001	0.1301387	0.13004949999999998	0.1299903	0.12996190000000002	0.1299631	0.12998970000000001	0.1300327	0.13007920000000001	0.1301147	0.1301271	0.1301098	0.1300625	0.12999050000000001	0.12990269999999998	0.1298097	0.1297219	0.12964639999999999	0.1295869	0.1295442	0.12951799999999999	0.1295096	0.12952330000000001	0.1295637	0.12962979999999999	0.1297114	0.12979299999999999	0.12986049999999999	0.12990669999999999	0.12993150000000001	0.12994040000000001	0.12994069999999999	0.12993779999999999	0.1299332	0.12992419999999999	0.12990689999999999	0.12987940000000001	0.1298443	0.12980910000000001	0.12978390000000001	0.12977669999999999	0.12978909999999999	0.12981380000000001	0.12983720000000001	0.1298454	0.12983119999999998	0.12979670000000001	0.12975140000000002	0.12970779999999998	0.1296756	0.12965949999999998	0.12965759999999998	0.12966439999999999	0.12967500000000001	0.12969020000000001	0.12971830000000001	0.1297729	0.12986420000000001	0.12998959999999998	0.1301291	0.13025239999999999	0.1303347	0.1303686	0.1303646	0.1303404	0.1303117	0.1302876	0.13027240000000001	0.13026750000000001	0.1302749	0.130299	0.13034600000000002	0.13042100000000001	0.130522	0.13063720000000001	0.13074959999999999	0.13084409999999999	0.13091610000000001	0.13097049999999999	0.13101789999999999	0.13106619999999999	0.1311167	0.1311631	0.13119510000000001	0.1312035	0.1311842	0.1311399	0.1310799	0.131019	0.13097510000000001	0.1309708	0.13103680000000001	0.13121179999999999	0.13153100000000001	0.13198479999999999	0.13248169999999998	0.13289049999999999	0.13314419999999999	0.13325970000000001	0.1332875	0.13327410000000001	0.1332528	0.13324920000000001	0.1332786	0.13334490000000002	0.133439	0.13354090000000002	0.13362879999999999	0.1336869	0.1337139	0.1337237	0.1337441	0.13380620000000001	0.13393349999999998	0.13412589999999999	0.1343522	0.1345605	0.13470789999999999	0.1347854	0.1348162	0.13484259999999998	0.13490730000000001	0.13504769999999999	0.13528020000000002	0.1355874	0.13591210000000001	0.136189	0.13638790000000001	0.13652439999999999	0.1366349	0.1367506	0.13689100000000001	0.13706299999999999	0.13726480000000002	0.1374889	0.1377244	0.137958	0.13817489999999999	0.1383605	0.1385026	0.13859479999999999	0.13864090000000001	0.13865479999999999	0.13865909999999998	0.13867840000000001	0.1387381	0.1388596	0.13905790000000001	0.13933610000000002	0.13967659999999998	0.14003969999999999	0.14037559999999999	0.14065049999999998	0.14085700000000001	0.14100309999999999	0.14110030000000001	0.1411579	0.14118639999999999	0.14120369999999999	0.1412427	0.14135780000000001	0.14161289999999999	0.14205000000000001	0.14263290000000001	0.14323610000000001	0.1437215	0.14404440000000002	0.14425460000000001	0.14443220000000001	0.14463140000000002	0.1448661	0.14512169999999999	0.14536979999999999	0.1455893	0.14577770000000001	0.14595269999999999	0.14613879999999999	0.1463565	0.14661459999999998	0.14691300000000002	0.1472445	0.14759890000000001	0.1479644	0.1483264	0.14867060000000001	0.1489848	0.1492607	0.1494965	0.14969740000000001	0.14987719999999999	0.15005679999999999	0.15026120000000001	0.1505079	0.15079419999999999	0.15109030000000001	0.1513485	0.15152570000000001	0.15159790000000001	0.15157890000000002	0.15153049999999998	0.1515967	0.15199889999999999	0.15291159999999998	0.15418130000000002	0.15531980000000001	0.15600730000000002	0.15629460000000001	0.15636990000000001	0.15637960000000001	0.15640519999999999	0.1564788	0.15660760000000001	0.1567856	0.15700249999999999	0.15724769999999999	0.15751189999999998	0.15778719999999999	0.15806309999999998	0.15832679999999999	0.1585683	0.15878529999999999	0.1589932	0.1592269	0.1595365	0.1599566	0.16047020000000001	0.160999	0.1614448	0.16174660000000002	0.16189890000000001	0.16194320000000001	0.16194139999999999	0.16195960000000001	0.16205039999999998	0.16224829999999998	0.16256120000000002	0.16296959999999999	0.16342570000000001	0.16387160000000001	0.16426869999999999	0.16461319999999999	0.16492100000000001	0.16520030000000002	0.1654475	0.16565489999999999	0.16582449999999999	0.1659738	0.16613349999999999	0.1663345	0.1665944	0.16690370000000002	0.16723009999999999	0.16753100000000001	0.16777919999999999	0.1679754	0.16814809999999999	0.1683347	0.1685594	0.16881859999999999	0.16908200000000001	0.16931020000000002	0.16947810000000002	0.1695923	0.1696899	0.16982159999999999	0.17002239999999999	0.17029630000000001	0.17061209999999999	0.1709242	0.1711944	0.1714145	0.1716058	0.17180429999999999	0.17203370000000001	0.17228850000000001	0.1725342	0.17272860000000001	0.17285129999999999	0.17292199999999999	0.1729947	0.17312840000000002	0.17335689999999998	0.17366690000000001	0.17400599999999999	0.17430680000000001	0.1745247	0.17465630000000001	0.17474130000000002	0.17483489999999999	0.17497950000000001	0.17517759999999999	0.17539279999999999	0.17556909999999998	0.17566850000000001	0.17569570000000001	0.17569899999999999	0.17574209999999998	0.17586589999999999	0.1760678	0.17630119999999999	0.17650280000000002	0.17662139999999998	0.1766489	0.17662220000000001	0.17660389999999998	0.1766414	0.1767407	0.17686260000000001	0.1769511	0.17696719999999999	0.17691460000000001	0.17683450000000001	0.17677989999999999	0.17678050000000001	0.17682510000000001	0.17686589999999999	0.17684249999999999	0.17671480000000001	0.1764841	0.17620669999999999	0.17597309999999999	0.17587320000000001	0.17592540000000001	0.17605170000000001	0.17612149999999999	0.1760565	0.17587040000000001	0.17563590000000001	0.175426	0.1752795	0.17519219999999999	0.1751229	0.175012	0.17480950000000001	0.1745071	0.17415	0.1738132	0.17354430000000001	0.17332909999999999	0.17310399999999998	0.1728082	0.1724166	0.17195630000000001	0.17148630000000001	0.17107169999999999	0.17074220000000001	0.1704717	0.17018729999999999	0.16981640000000001	0.16933490000000001	0.16877720000000002	0.16821369999999999	0.16770789999999999	0.1672912	0.16694439999999999	0.16660809999999998	0.1662015	0.16565589999999999	0.1649419	0.1640954	0.1632112	0.16241140000000001	0.16176360000000001	0.1612353	0.16072439999999999	0.1601612	0.15955269999999999	0.15894610000000001	0.15838760000000002	0.15789210000000001	0.15744140000000001	0.15699009999999999	0.15649099999999999	0.15591740000000001	0.15527969999999999	0.15461629999999998	0.15397549999999999	0.15338639999999998	0.15284690000000001	0.1523243	0.15176780000000001	0.1511285	0.1503852	0.14956220000000001	0.14872749999999998	0.1479529	0.1472676	0.1466404	0.14602390000000001	0.14539940000000001	0.14477909999999999	0.1441924	0.14366220000000002	0.14320159999999998	0.14279500000000001	0.1423867	0.14186789999999999	0.14112269999999999	0.1401666	0.13921	0.13845849999999998	0.13792549999999998	0.1375017	0.13708380000000001	0.1366134	0.13607350000000001	0.1354786	0.13486020000000001	0.13425389999999998	0.1336801	0.1331418	0.1326254	0.13210959999999999	0.13157950000000002	0.13103510000000002	0.13049040000000001	0.1299652	0.12946869999999999	0.12899099999999999	0.12850529999999999	0.12798989999999999	0.1274457	0.12689310000000001	0.12636030000000001	0.12586800000000001	0.1254248	0.12502099999999999	0.12463169999999998	0.1242235	0.12376899999999999	0.12326280000000001	0.1227307	0.1222188	0.1217649	0.12137340000000001	0.121021	0.12067589999999999	0.1203195	0.11995219999999999	0.1195881	0.119245	0.11893260000000001	0.1186474	0.11836949999999999	0.1180755	0.11775260000000001	0.11741209999999999	0.1170781	0.11677180000000001	0.1165011	0.1162598	0.11603239999999999	0.11580070000000001	0.11555169999999999	0.11528529999999999	0.11501380000000001	0.11475660000000001	0.11453240000000001	0.11435100000000001	0.11421289999999999	0.1141074	0.1140153	0.11391199999999999	0.1137828	0.1136329	0.1134724	0.11330499999999999	0.1131292	0.1129424	0.11274729999999999	0.11255109999999999	0.1123656	0.11220040000000001	0.1120565	0.11192439999999999	0.11178809999999999	0.1116336	0.11145590000000001	0.11126119999999999	0.11106229999999999	0.1108725	0.11069929999999999	0.11054299999999999	0.11039650000000001	0.11024819999999999	0.11008739999999999	0.1099116	0.10973079999999999	0.10955809999999999	0.10939760000000001	0.10924199999999999	0.10907750000000001	0.10889249999999999	0.1086835	0.1084609	0.10824720000000002	0.1080614	0.10789820000000001	0.10773189999999999	0.1075402	0.10731500000000001	0.1070638	0.10680179999999999	0.1065479	0.10631550000000001	0.1061081	0.10591360000000001	0.10571040000000001	0.10547880000000001	0.10521499999999999	0.10493230000000001	0.1046497	0.10438069999999999	0.10412600000000001	0.1038753	0.1036125	0.103325	0.1030105	0.10267900000000001	0.1023466	0.1020302	0.1017377	0.10146550000000001	0.1012005	0.10092680000000001	0.10063459999999999	0.10032719999999999	0.100021	9.9736480000000002E-2	9.9485610000000002E-2	9.9261279999999993E-2	9.9036219999999994E-2	9.877843E-2	9.8478529999999995E-2	9.8151989999999995E-2	9.7825189999999992E-2	9.751594999999999E-2	9.7227599999999997E-2	9.6952349999999993E-2	9.6678220000000009E-2	9.6395549999999997E-2	9.6101020000000009E-2	9.5798229999999998E-2	9.5496739999999997E-2	9.5205520000000002E-2	9.4927449999999997E-2	9.4657440000000009E-2	9.4386090000000006E-2	9.4105970000000011E-2	9.3816010000000005E-2	9.3522269999999991E-2	9.3234289999999997E-2	9.2960699999999993E-2	9.2703320000000006E-2	9.2456289999999997E-2	9.2208060000000008E-2	9.1948240000000001E-2	9.1673329999999997E-2	9.139019000000001E-2	9.1111750000000005E-2	9.0851380000000009E-2	9.0615760000000004E-2	9.0401490000000001E-2	9.0195259999999999E-2	8.9977580000000001E-2	8.9734239999999993E-2	8.94654E-2	8.9189060000000001E-2	8.8925290000000004E-2	8.8679590000000003E-2	8.8445540000000003E-2	8.8213490000000006E-2	8.7976929999999995E-2	8.7734409999999999E-2	8.7489170000000005E-2	8.7248619999999999E-2	8.7018850000000009E-2	8.6800809999999992E-2	8.6588289999999998E-2	8.6372859999999996E-2	8.6149690000000001E-2	8.5921629999999999E-2	8.569750000000001E-2	8.5487530000000006E-2	8.5297390000000001E-2	8.5124339999999993E-2	8.4957829999999998E-2	8.4784720000000008E-2	8.4597100000000008E-2	8.4396170000000006E-2	8.4192400000000001E-2	8.3999420000000005E-2	8.3829500000000001E-2	8.3686410000000003E-2	8.3564139999999995E-2	8.3449140000000005E-2	8.332872999999999E-2	8.3198729999999999E-2	8.306587E-2	8.294304999999999E-2	8.2839410000000002E-2	8.2752030000000004E-2	8.2666759999999992E-2	8.256651000000001E-2	8.2441779999999992E-2	8.229591E-2	8.2141569999999997E-2	8.1994919999999999E-2	8.1868150000000001E-2	8.1767759999999995E-2	8.1691349999999996E-2	8.1628640000000002E-2	8.1564040000000004E-2	8.1484420000000002E-2	8.1385960000000007E-2	8.1274749999999993E-2	8.116219999999999E-2	8.1057980000000002E-2	8.096776E-2	8.0892660000000005E-2	8.083143000000001E-2	8.0782350000000003E-2	8.0743690000000007E-2	8.0712329999999999E-2	8.0681610000000001E-2	8.0642279999999997E-2	8.0585290000000004E-2	8.0505649999999998E-2	8.0405099999999993E-2	8.029138999999999E-2	8.0176510000000006E-2	8.0072100000000007E-2	7.998769E-2	7.992666000000001E-2	7.988439E-2	7.9848859999999994E-2	7.9805829999999994E-2	7.974668E-2	7.9672190000000004E-2	7.959237999999999E-2	7.9520579999999993E-2	7.9469330000000005E-2	7.9444979999999998E-2	7.9445249999999995E-2	7.9458300000000009E-2	7.9467609999999994E-2	7.946069E-2	7.9434400000000002E-2	7.9393980000000003E-2	7.9346260000000002E-2	7.9295199999999996E-2	7.9241220000000001E-2	7.9183379999999998E-2	7.9121870000000011E-2	7.9059159999999989E-2	7.9000070000000006E-2	7.8950099999999995E-2	7.8912960000000004E-2	7.8889830000000008E-2	7.8878669999999998E-2	7.8875340000000002E-2	7.8874460000000007E-2	7.8871319999999995E-2	7.8863290000000003E-2	7.8849890000000006E-2	7.8832299999999994E-2	7.8812369999999993E-2	7.8792410000000007E-2	7.8774919999999998E-2	7.8762560000000009E-2	7.8757489999999999E-2	7.875995999999999E-2	7.876727E-2	7.8773709999999997E-2	7.8772839999999997E-2	7.8759739999999995E-2	7.8732969999999999E-2	7.8695170000000009E-2	7.8652260000000002E-2	7.861224E-2	7.8582689999999997E-2	7.8570090000000009E-2	7.8578669999999989E-2	7.8609960000000006E-2	7.8662200000000002E-2	7.8729720000000003E-2	7.8803520000000002E-2	7.8872100000000001E-2	7.8925389999999998E-2	7.8957840000000001E-2	7.8968839999999998E-2	7.8961970000000006E-2	7.8942970000000001E-2	7.8918760000000004E-2	7.8895850000000003E-2	7.8879080000000004E-2	7.8870949999999995E-2	7.8871190000000008E-2	7.8877790000000003E-2	7.8888659999999999E-2	7.8903470000000003E-2	7.8924140000000004E-2	7.8953960000000004E-2	7.8994819999999993E-2	7.9044829999999996E-2	7.909745E-2	7.9144069999999997E-2	7.9177310000000001E-2	7.9194469999999989E-2	7.9198259999999993E-2	7.9195150000000006E-2	7.9192540000000006E-2	7.9195600000000005E-2	7.9206319999999997E-2	7.9223189999999999E-2	7.9242999999999994E-2	7.9262689999999997E-2	7.9281240000000003E-2	7.930007E-2	7.9322260000000006E-2	7.9350730000000008E-2	7.9386739999999997E-2	7.942929E-2	7.9475629999999992E-2	7.9522630000000011E-2	7.9567719999999995E-2	7.9609559999999996E-2	7.9647419999999997E-2	7.968051000000001E-2	7.9707779999999992E-2	7.972839000000001E-2	7.9742800000000003E-2	7.9753320000000003E-2	7.9764290000000002E-2	7.9780969999999993E-2	7.9807400000000001E-2	7.9844979999999996E-2	7.9891219999999999E-2	7.9940949999999997E-2	7.9988030000000002E-2	8.0028410000000008E-2	8.0061469999999996E-2	8.0089400000000005E-2	8.0115340000000007E-2	8.0141229999999994E-2	8.0166769999999998E-2	8.0189969999999999E-2	8.0209059999999999E-2	8.0224530000000002E-2	8.0240119999999998E-2	8.026229E-2	8.0297839999999995E-2	8.0349980000000001E-2	8.0415239999999999E-2	8.048247E-2	8.0537839999999999E-2	8.0570549999999991E-2	8.0578869999999997E-2	8.057012999999999E-2	8.0558089999999999E-2	8.0558129999999992E-2	8.0582669999999995E-2	8.0638879999999996E-2	8.0724749999999998E-2	8.082882999999999E-2	8.0932489999999996E-2	8.1018730000000011E-2	8.1079209999999999E-2	8.1115039999999999E-2	8.1133189999999994E-2	8.1141660000000004E-2	8.1147209999999997E-2	8.1154270000000001E-2	8.1165639999999997E-2	8.1183089999999999E-2	8.1207459999999995E-2	8.1238699999999997E-2	8.1275739999999999E-2	8.1316760000000002E-2	8.1359490000000007E-2	8.1401870000000001E-2	8.1442479999999998E-2	8.1480430000000006E-2	8.151507999999999E-2	8.1545690000000004E-2	8.1571270000000001E-2	8.1591219999999992E-2	8.1606040000000005E-2	8.1618319999999994E-2	8.163316000000001E-2	8.1657540000000001E-2	8.1699219999999989E-2	8.176311E-2	8.1847610000000001E-2	8.194259000000001E-2	8.203307E-2	8.2106100000000001E-2	8.2156499999999993E-2	8.2187659999999996E-2	8.2207810000000006E-2	8.2225909999999999E-2	8.2247910000000007E-2	8.2276249999999995E-2	8.2309969999999996E-2	8.2346310000000006E-2	8.2382549999999999E-2	8.241749000000001E-2	8.2451770000000008E-2	8.2487000000000005E-2	8.2524459999999994E-2	8.2564109999999996E-2	8.2604429999999993E-2	8.2643229999999998E-2	8.2679000000000002E-2	8.2711649999999998E-2	8.2742830000000003E-2	8.277501000000001E-2	8.2810309999999998E-2	8.2849439999999996E-2	8.2891450000000005E-2	8.2934330000000001E-2	8.2976110000000006E-2	8.3015919999999993E-2	8.3054299999999998E-2	8.3092799999999994E-2	8.3133020000000002E-2	8.3175739999999998E-2	8.3220459999999996E-2	8.3265720000000001E-2	8.3309859999999999E-2	8.3351830000000002E-2	8.339133E-2	8.3428660000000002E-2	8.346402E-2	8.3497139999999997E-2	8.3527240000000003E-2	8.355375000000001E-2	8.3577109999999996E-2	8.3599619999999999E-2	8.362536000000001E-2	8.3659930000000007E-2	8.3708909999999997E-2	8.3775920000000004E-2	8.3860690000000002E-2	8.3957740000000003E-2	8.4057069999999998E-2	8.4146929999999995E-2	8.4218979999999999E-2	8.4270600000000001E-2	8.4304569999999995E-2	8.4326449999999997E-2	8.4342340000000002E-2	8.4357689999999999E-2	8.4376430000000002E-2	8.4401400000000001E-2	8.4434120000000001E-2	8.4474689999999991E-2	8.4521869999999999E-2	8.4573229999999999E-2	8.4625969999999995E-2	8.467732E-2	8.4725430000000004E-2	8.476968E-2	8.4810640000000007E-2	8.4849609999999992E-2	8.4888030000000003E-2	8.4926970000000004E-2	8.4966960000000008E-2	8.5007980000000011E-2	8.5049960000000008E-2	8.5093009999999997E-2	8.5137529999999989E-2	8.5184070000000001E-2	8.523298E-2	8.5284029999999997E-2	8.5336229999999999E-2	8.5387950000000004E-2	8.5437169999999993E-2	8.5482040000000009E-2	8.5521590000000008E-2	8.5556049999999995E-2	8.5587159999999995E-2	8.5617730000000003E-2	8.5651640000000001E-2	8.5692999999999991E-2	8.5745080000000001E-2	8.580931E-2	8.5883790000000002E-2	8.5963189999999995E-2	8.6039600000000008E-2	8.6105760000000003E-2	8.615774000000001E-2	8.6196149999999999E-2	8.622552E-2	8.6252340000000011E-2	8.6283299999999993E-2	8.6322900000000008E-2	8.637251E-2	8.6429820000000004E-2	8.648995000000001E-2	8.6547159999999998E-2	8.6597029999999992E-2	8.6638220000000002E-2	8.667234E-2	8.6702769999999998E-2	8.673285E-2	8.6764919999999995E-2	8.6799899999999999E-2	8.6837529999999996E-2	8.6877159999999995E-2	8.6918410000000002E-2	8.6961289999999997E-2	8.7006029999999998E-2	8.7052660000000004E-2	8.7100739999999996E-2	8.7149439999999995E-2	8.719789E-2	8.7245649999999994E-2	8.7292809999999998E-2	8.7339899999999998E-2	8.7387369999999992E-2	8.7435260000000001E-2	8.748322E-2	8.7530860000000002E-2	8.7578240000000002E-2	8.7626239999999994E-2	8.7676320000000002E-2	8.7729760000000004E-2	8.7786660000000002E-2	8.7845270000000003E-2	8.7902229999999998E-2	8.7954100000000007E-2	8.7998690000000004E-2	8.8036240000000002E-2	8.8069240000000007E-2	8.8101289999999999E-2	8.81353E-2	8.8172119999999993E-2	8.8210460000000004E-2	8.8247980000000004E-2	8.828314000000001E-2	8.8316740000000005E-2	8.8352669999999994E-2	8.8396779999999994E-2	8.8454989999999997E-2	8.8529679999999999E-2	8.8617500000000002E-2	8.8708719999999991E-2	8.8791410000000001E-2	8.8856249999999998E-2	8.8901149999999998E-2	8.8931420000000011E-2	8.8957079999999994E-2	8.8988659999999997E-2	8.9033169999999995E-2	8.9092629999999992E-2	8.9163110000000004E-2	8.9236769999999993E-2	8.9304620000000001E-2	8.9361040000000003E-2	8.9405579999999998E-2	8.9442279999999999E-2	8.9476680000000003E-2	8.9513129999999996E-2	8.9553649999999999E-2	8.9597679999999999E-2	8.9643200000000006E-2	8.9688009999999999E-2	8.9730889999999994E-2	8.9771770000000001E-2	8.9811349999999998E-2	8.9850440000000004E-2	8.9889479999999994E-2	8.9928590000000003E-2	8.9967889999999995E-2	9.0007839999999992E-2	9.0049159999999989E-2	9.0092419999999993E-2	9.013757E-2	9.0183579999999999E-2	9.0228959999999997E-2	9.0272359999999996E-2	9.0313480000000002E-2	9.0353429999999998E-2	9.039432E-2	9.0438190000000002E-2	9.0485750000000004E-2	9.0535810000000008E-2	9.0585680000000002E-2	9.0632469999999993E-2	9.0674439999999995E-2	9.0712260000000003E-2	9.0748930000000005E-2	9.0788930000000004E-2	9.0836219999999995E-2	9.0892819999999999E-2	9.0957590000000005E-2	9.1026540000000003E-2	9.1094030000000006E-2	9.1155269999999997E-2	9.1208259999999999E-2	9.125396999999999E-2	9.129524E-2	9.1334720000000008E-2	9.1373960000000004E-2	9.1412999999999994E-2	9.1451110000000002E-2	9.1487609999999997E-2	9.1522720000000002E-2	9.155758E-2	9.1593930000000004E-2	9.1633119999999998E-2	9.1675569999999998E-2	9.1720559999999993E-2	9.1766680000000003E-2	9.1812450000000004E-2	9.185691E-2	9.1899960000000003E-2	9.1942099999999999E-2	9.1984170000000004E-2	9.2026719999999992E-2	9.2069910000000005E-2	9.2113520000000004E-2	9.2157169999999997E-2	9.2200550000000006E-2	9.2243519999999996E-2	9.228610000000001E-2	9.2328460000000001E-2	9.2370890000000011E-2	9.2413809999999999E-2	9.2457919999999999E-2	9.25039E-2	9.2552160000000008E-2	9.2602309999999993E-2	9.2653010000000008E-2	9.2702079999999992E-2	9.274686E-2	9.2785199999999998E-2	9.2816259999999998E-2	9.2840900000000004E-2	9.286143999999999E-2	9.288101E-2	9.2902860000000004E-2	9.2929379999999992E-2	9.2962000000000003E-2	9.3001269999999997E-2	9.3046980000000001E-2	9.309830999999999E-2	9.3153779999999992E-2	9.3211370000000002E-2	9.3268490000000009E-2	9.332262999999999E-2	9.3372109999999994E-2	9.3416570000000004E-2	9.3457310000000002E-2	9.3496599999999999E-2	9.3537239999999994E-2	9.3581239999999996E-2	9.3629280000000009E-2	9.3680509999999995E-2	9.3733079999999996E-2	9.3785079999999993E-2	9.3835299999999996E-2	9.3883720000000004E-2	9.3930990000000006E-2	9.3977770000000002E-2	9.4023889999999999E-2	9.406811000000001E-2	9.4108539999999991E-2	9.4143679999999993E-2	9.4173240000000005E-2	9.4198570000000009E-2	9.4222159999999999E-2	9.4246770000000007E-2	9.4274469999999999E-2	9.4305969999999989E-2	9.434099E-2	9.4378810000000007E-2	9.4419210000000003E-2	9.4462630000000006E-2	9.4509819999999994E-2	9.4560979999999989E-2	9.4614950000000003E-2	9.4669119999999995E-2	9.4720360000000003E-2	9.4766009999999998E-2	9.4805410000000007E-2	9.4840229999999998E-2	9.487392E-2	9.4910040000000001E-2	9.4950690000000004E-2	9.4995609999999994E-2	9.5042479999999999E-2	9.508817E-2	9.513054E-2	9.516985E-2	9.5208630000000002E-2	9.5250670000000009E-2	9.5298880000000002E-2	9.5353880000000002E-2	9.541311999999999E-2	9.5472029999999999E-2	9.5525559999999995E-2	9.557061E-2	9.5607020000000001E-2	9.5637079999999999E-2	9.5663929999999994E-2	9.5689930000000006E-2	9.5716049999999997E-2	9.5741869999999993E-2	9.576664E-2	9.5790200000000006E-2	9.5813630000000011E-2	9.5839129999999995E-2	9.5869280000000001E-2	9.5905850000000001E-2	9.5949220000000002E-2	9.5998329999999993E-2	9.6051319999999996E-2	9.6106150000000001E-2	9.6161220000000006E-2	9.6215530000000007E-2	9.6268279999999998E-2	9.6318479999999998E-2	9.6364930000000001E-2	9.6406469999999994E-2	9.6442689999999998E-2	9.6474299999999999E-2	9.6503350000000002E-2	9.6532510000000002E-2	9.6564079999999997E-2	9.6599409999999997E-2	9.6638299999999996E-2	9.6679559999999998E-2	9.6721539999999995E-2	9.676301000000001E-2	9.6803669999999994E-2	9.6843810000000002E-2	9.6883870000000011E-2	9.6923889999999999E-2	9.6963290000000008E-2	9.7001210000000004E-2	9.7037090000000006E-2	9.7071270000000001E-2	9.7104969999999999E-2	9.7140009999999999E-2	9.7177849999999996E-2	9.7218890000000002E-2	9.726216E-2	9.730548E-2	9.734661E-2	9.7383799999999993E-2	9.7416790000000003E-2	9.7446749999999999E-2	9.7475880000000001E-2	9.7506540000000003E-2	9.7540269999999998E-2	9.7577749999999991E-2	9.7618629999999998E-2	9.7661980000000009E-2	9.7706490000000007E-2	9.7750900000000002E-2	9.7794099999999995E-2	9.7835169999999999E-2	9.7873779999999994E-2	9.7910179999999999E-2	9.7945420000000005E-2	9.7980910000000004E-2	9.8018099999999997E-2	9.8057900000000003E-2	9.8100140000000002E-2	9.8143769999999991E-2	9.8187179999999999E-2	9.822902E-2	9.826863999999999E-2	9.8306299999999999E-2	9.8342700000000005E-2	9.837839000000001E-2	9.8413059999999997E-2	9.8445580000000005E-2	9.847439999999999E-2	9.8498559999999999E-2	9.8518430000000004E-2	9.8536060000000009E-2	9.8554610000000001E-2	9.857711999999999E-2	9.860563E-2	9.8640240000000004E-2	9.8679429999999999E-2	9.872069E-2	9.8761920000000003E-2	9.8802029999999999E-2	9.8841289999999998E-2	9.8880659999999995E-2	9.8921060000000005E-2	9.8962519999999998E-2	9.9004060000000005E-2	9.9044140000000003E-2	9.908133999999999E-2	9.9115140000000004E-2	9.914618E-2	9.9175880000000008E-2	9.9205779999999993E-2	9.9236989999999997E-2	9.926987000000001E-2	9.9304160000000002E-2	9.9339460000000004E-2	9.9375560000000002E-2	9.941259999999999E-2	9.9450819999999995E-2	9.9490170000000003E-2	9.9530189999999991E-2	9.9570060000000002E-2	9.960898E-2	9.9646650000000003E-2	9.9683380000000002E-2	9.9719860000000007E-2	9.9756709999999998E-2	9.9793839999999995E-2	9.983033999999999E-2	9.9864670000000003E-2	9.9895289999999998E-2	9.9921410000000002E-2	9.994343E-2	9.9962870000000009E-2	9.9981710000000001E-2	0.10000199999999999	0.100025	0.10005159999999999	0.1000818	0.1001157	0.10015309999999999	0.10019370000000001	0.10023649999999999	0.1002802	0.10032239999999999	0.10036130000000001	0.10039519999999999	0.10042379999999999	0.10044789999999999	0.1004688	0.1004879	0.1005057	0.10052209999999999	0.10053669999999999	0.10054929999999999	0.10056119999999999	0.10057489999999999	0.1005933	0.10061899999999999	0.10065329999999999	0.10069539999999999	0.1007431	0.1007931	0.10084269999999999	0.10089030000000002	0.10093529999999999	0.1009776	0.10101739999999999	0.101054	0.10108690000000001	0.1011155	0.10114019999999999	0.10116220000000001	0.10118350000000001	0.10120599999999999	0.1012305	0.10125679999999999	0.1012837	0.10130969999999999	0.1013342	0.1013577	0.10138149999999999	0.1014071	0.1014356	0.1014664	0.101498	0.1015286	0.10155620000000001	0.10158	0.1016003	0.1016184	0.10163560000000001	0.1016534	0.10167280000000001	0.1016948	0.1017204	0.10175039999999999	0.1017849	0.10182329999999999	0.10186390000000001	0.1019042	0.10194160000000001	0.1019745	0.10200279999999999	0.10202819999999999	0.10205360000000001	0.10208150000000001	0.10211339999999999	0.10214909999999999	0.10218670000000001	0.1022237	0.1022575	0.1022869	0.10231159999999999	0.10233270000000001	0.10235179999999999	0.1023703	0.1023898	0.1024114	0.1024361	0.10246429999999999	0.10249559999999999	0.1025286	0.1025611	0.10259020000000001	0.10261380000000001	0.10263119999999999	0.10264359999999999	0.10265390000000001	0.1026657	0.10268200000000001	0.1027043	0.10273209999999999	0.10276350000000001	0.102796	0.10282770000000001	0.10285770000000001	0.10288610000000001	0.1029134	0.1029399	0.1029653	0.1029892	0.10301109999999999	0.10303150000000001	0.10305159999999999	0.1030729	0.1030967	0.1031233	0.1031522	0.10318229999999999	0.10321260000000002	0.1032431	0.1032743	0.10330729999999999	0.1033425	0.10337909999999999	0.10341530000000002	0.1034484	0.10347679999999999	0.10349990000000001	0.10351930000000001	0.10353810000000001	0.1035595	0.10358590000000001	0.10361780000000001	0.10365390000000001	0.10369159999999999	0.1037285	0.1037623	0.10379229999999999	0.10381880000000002	0.1038427	0.10386480000000001	0.1038858	0.1039061	0.103926	0.10394589999999999	0.10396620000000001	0.10398719999999999	0.10400899999999999	0.10403180000000001	0.1040557	0.1040807	0.10410710000000001	0.10413500000000001	0.10416410000000001	0.10419350000000001	0.104222	0.1042481	0.10427120000000001	0.10429189999999999	0.1043118	0.1043335	0.1043591	0.1043895	0.10442389999999999	0.10446	0.10449459999999999	0.1045251	0.10455	0.1045692	0.10458389999999999	0.1045957	0.104606	0.104616	0.10462689999999999	0.10463979999999999	0.1046561	0.1046774	0.10470450000000001	0.10473689999999999	0.10477309999999999	0.10481	0.10484489999999999	0.1048756	0.1049016	0.10492379999999998	0.1049442	0.10496460000000001	0.1049862	0.10500899999999999	0.1050324	0.1050556	0.10507839999999999	0.10510139999999998	0.1051256	0.10515190000000001	0.1051808	0.105212	0.10524459999999999	0.1052776	0.1053105	0.10534289999999999	0.1053742	0.10540400000000001	0.10543119999999999	0.10545500000000001	0.1054749	0.1054918	0.1055074	0.1055246	0.1055459	0.10557279999999999	0.1056049	0.1056404	0.10567649999999999	0.1057099	0.10573859999999999	0.10576179999999999	0.10577980000000001	0.1057939	0.10580579999999999	0.10581739999999999	0.10583039999999999	0.1058465	0.1058673	0.10589390000000001	0.1059263	0.10596360000000001	0.1060036	0.1060435	0.10608029999999999	0.10611219999999999	0.10613829999999999	0.10615889999999999	0.1061752	0.10618909999999999	0.1062024	0.1062168	0.10623400000000001	0.10625549999999999	0.10628219999999999	0.10631399999999999	0.10634980000000001	0.1063873	0.10642389999999999	0.10645780000000001	0.10648830000000001	0.1065164	0.10654420000000001	0.10657380000000001	0.1066061	0.10664	0.10667279999999998	0.1067015	0.1067236	0.10673919999999999	0.10675030000000001	0.10676090000000001	0.10677529999999999	0.1067965	0.1068259	0.10686279999999999	0.10690530000000001	0.1069507	0.10699620000000001	0.1070392	0.10707720000000001	0.1071076	0.10712839999999998	0.10713900000000001	0.107141	0.1071377	0.1071342	0.1071356	0.10714490000000002	0.10716289999999999	0.10718760000000001	0.1072159	0.10724439999999999	0.1072717	0.1072983	0.10732630000000001	0.1073577	0.1073933	0.10743180000000001	0.10747080000000001	0.1075073	0.1075393	0.10756639999999999	0.1075895	0.1076106	0.10763110000000001	0.107652	0.10767389999999999	0.10769720000000001	0.10772299999999999	0.1077526	0.10778700000000001	0.1078258	0.1078665	0.10790550000000002	0.1079386	0.1079632	0.10797969999999998	0.10799099999999999	0.10800190000000001	0.10801659999999999	0.1080373	0.1080629	0.1080899	0.10811390000000001	0.10813209999999999	0.10814399999999999	0.108152	0.1081599	0.1081715	0.1081893	0.1082139	0.10824419999999998	0.10827899999999999	0.10831740000000001	0.10835930000000001	0.10840449999999999	0.10845249999999999	0.1085014	0.1085483	0.1085904	0.10862520000000001	0.108652	0.1086717	0.10868649999999999	0.1086987	0.10871020000000001	0.10872269999999999	0.1087371	0.1087545	0.1087757	0.10880140000000001	0.10883130000000001	0.10886409999999999	0.10889750000000001	0.1089289	0.10895680000000001	0.10898099999999999	0.1090034	0.1090267	0.1090535	0.1090851	0.109121	0.1091597	0.1091993	0.1092388	0.10927819999999999	0.10931830000000001	0.1093596	0.10940140000000001	0.1094417	0.10947759999999999	0.1095069	0.10952900000000002	0.10954559999999999	0.1095602	0.10957619999999998	0.1095957	0.10961890000000001	0.10964359999999999	0.109667	0.10968700000000001	0.1097037	0.10971880000000001	0.1097354	0.10975660000000001	0.1097834	0.1098147	0.10984780000000001	0.10987960000000001	0.10990709999999999	0.10992949999999999	0.10994719999999999	0.1099623	0.10997729999999999	0.10999460000000001	0.1100163	0.1100435	0.11007720000000001	0.1101172	0.11016280000000001	0.11021240000000002	0.11026339999999998	0.11031280000000002	0.1103575	0.11039499999999999	0.1104238	0.1104434	0.11045450000000001	0.1104589	0.1104593	0.11045920000000001	0.11046229999999999	0.1104724	0.1104924	0.1105235	0.1105652	0.1106152	0.1106705	0.1107278	0.11078460000000001	0.1108394	0.11089160000000001	0.1109407	0.1109859	0.11102620000000001	0.1110611	0.11109089999999999	0.1111171	0.1111423	0.11116870000000001	0.1111974	0.1112273	0.1112557	0.11127899999999999	0.1112954	0.11130530000000001	0.1113122	0.111321	0.11133660000000001	0.1113613	0.11139449999999999	0.111433	0.1114728	0.11151130000000001	0.1115481	0.11158490000000001	0.1116241	0.1116675	0.1117143	0.1117619	0.11180710000000001	0.11184769999999999	0.1118837	0.1119173	0.1119516	0.1119888	0.11202870000000001	0.11206920000000001	0.11210679999999999	0.1121389	0.11216520000000001	0.11218779999999999	0.1122098	0.11223380000000001	0.1122604	0.1122876	0.11231240000000001	0.11233249999999999	0.11234809999999999	0.1123623	0.11238090000000001	0.1124091	0.11245039999999999	0.11250469999999999	0.11256870000000001	0.1126369	0.11270340000000001	0.112764	0.11281620000000001	0.11285920000000001	0.1128934	0.1129197	0.11293919999999999	0.1129537	0.11296580000000001	0.11297850000000001	0.1129947	0.11301620000000001	0.11304320000000001	0.11307419999999999	0.113107	0.11313930000000001	0.11317029999999999	0.1132003	0.11323039999999999	0.1132614	0.11329359999999999	0.11332610000000001	0.11335789999999998	0.11338839999999999	0.11341810000000001	0.11344849999999999	0.1134809	0.11351610000000001	0.11355319999999999	0.11358989999999999	0.11362429999999998	0.1136549	0.11368229999999999	0.1137087	0.1137367	0.1137681	0.11380269999999999	0.11383890000000001	0.1138739	0.11390610000000001	0.11393519999999999	0.11396310000000001	0.11399239999999999	0.11402520000000001	0.114062	0.1141013	0.1141404	0.11417669999999999	0.11420909999999999	0.1142377	0.11426410000000001	0.1142895	0.1143144	0.1143383	0.11436010000000001	0.1143797	0.11439779999999999	0.1144167	0.11443929999999999	0.1144671	0.11450039999999999	0.11453770000000001	0.1145767	0.1146153	0.114653	0.1146904	0.11472869999999999	0.11476850000000001	0.11480900000000001	0.1148484	0.11488449999999999	0.1149165	0.1149453	0.11497310000000001	0.1150023	0.1150342	0.11506810000000001	0.11510119999999999	0.11513080000000001	0.1151556	0.1151771	0.1151991	0.11522570000000001	0.11525959999999999	0.11530020000000001	0.11534390000000001	0.11538520000000001	0.1154193	0.11544430000000001	0.11546129999999999	0.11547389999999999	0.1154863	0.11550180000000002	0.11552180000000001	0.11554640000000001	0.11557569999999999	0.11561049999999999	0.11565220000000001	0.11570180000000001	0.1157586	0.11581909999999999	0.11587799999999999	0.1159303	0.1159737	0.11600980000000001	0.11604339999999999	0.1160805	0.1161252	0.11617740000000001	0.11623310000000001	0.11628659999999999	0.11633350000000001	0.11637310000000001	0.1164091	0.1164475	0.11649400000000001	0.116551	0.11661589999999999	0.1166826	0.1167444	0.11679619999999999	0.11683669999999999	0.1168674	0.1168912	0.1169105	0.116926	0.11693770000000001	0.11694610000000001	0.116953	0.11696189999999999	0.11697690000000001	0.11700049999999999	0.11703300000000001	0.1170722	0.1171152	0.1171594	0.1172038	0.1172483	0.11729229999999999	0.1173334	0.11736779999999999	0.11739150000000001	0.1174034	0.11740759999999999	0.11741360000000001	0.1174323	0.11747289999999999	0.11753720000000001	0.1176183	0.117702	0.11777169999999999	0.117816	0.11783110000000001	0.11782109999999998	0.11779520000000002	0.1177637	0.1177352	0.11771499999999999	0.11770609999999999	0.1177096	0.1177253	0.1177516	0.11778599999999999	0.1178242	0.1178602	0.1178887	0.11790609999999999	0.117913	0.11791409999999999	0.1179161	0.1179254	0.11794420000000001	0.1179703	0.11799839999999999	0.1180242	0.1180475	0.11807399999999998	0.11811179999999999	0.11816789999999999	0.1182424	0.118327	0.11840589999999999	0.1184626	0.11848639999999999	0.11847650000000001	0.1184432	0.1184026	0.1183727	0.1183656	0.11838599999999999	0.1184316	0.11849590000000002	0.11857169999999999	0.11865270000000001	0.1187343	0.1188131	0.1188858	0.11895020000000001	0.11900550000000001	0.11905360000000001	0.11909840000000001	0.11914450000000001	0.1191953	0.11925079999999999	0.1193081	0.11936240000000001	0.11940999999999999	0.11944980000000001	0.1194842	0.11951780000000001	0.11955560000000001	0.11960040000000001	0.11965200000000001	0.11970739999999999	0.11976299999999999	0.11981550000000001	0.1198639	0.1199084	0.11995009999999999	0.11998930000000001	0.1200253	0.12005689999999999	0.12008250000000001	0.120102	0.1201165	0.12012799999999998	0.1201382	0.12014830000000001	0.1201581	0.12016739999999999	0.1201762	0.1201859	0.12019880000000001	0.1202175	0.1202434	0.12027600000000001	0.1203125	0.12034959999999999	0.12038459999999999	0.1204172	0.12044919999999999	0.1204837	0.12052359999999999	0.12056929999999999	0.12061859999999999	0.12066650000000001	0.120708	0.12073929999999999	0.1207592	0.12076919999999999	0.12077260000000001	0.1207733	0.1207746	0.1207792	0.12078949999999999	0.12080779999999999	0.1208361	0.1208755	0.1209244	0.1209789	0.12103250000000002	0.12107900000000001	0.1211134	0.1211354	0.12114830000000001	0.12115910000000001	0.12117459999999999	0.1211998	0.1212356	0.12127980000000001	0.12132760000000001	0.1213741	0.121416	0.12145220000000001	0.12148289999999999	0.12150900000000001	0.12153119999999999	0.1215498	0.12156560000000001	0.12157979999999999	0.12159469999999999	0.12161249999999998	0.1216348	0.1216614	0.12169099999999999	0.1217213	0.12175069999999999	0.1217792	0.1218081	0.121839	0.1218723	0.1219065	0.12193810000000001	0.12196320000000001	0.1219797	0.1219889	0.1219952	0.12200510000000001	0.1220241	0.12205479999999999	0.12209529999999999	0.1221414	0.122187	0.122228	0.12226300000000001	0.12229369999999999	0.12232309999999999	0.1223535	0.12238579999999999	0.1224186	0.1224502	0.12247909999999999	0.12250570000000001	0.1225316	0.1225591	0.1225897	0.1226235	0.12265960000000001	0.12269699999999999	0.12273540000000001	0.1227752	0.122817	0.12285989999999999	0.1229007	0.12293469999999999	0.12295629999999999	0.1229625	0.12295419999999999	0.12293760000000001	0.12292209999999999	0.1229171	0.1229297	0.12296199999999999	0.1230107	0.12306889999999999	0.12312870000000001	0.12318370000000001	0.12323029999999999	0.123268	0.1232979	0.12332220000000001	0.12334229999999999	0.1233597	0.1233754	0.12339079999999999	0.12340709999999999	0.12342539999999999	0.1234459	0.1234681	0.1234913	0.12351529999999999	0.12354119999999999	0.12357100000000001	0.12360649999999999	0.12364869999999999	0.12369579999999999	0.1237444	0.1237892	0.12382599999999999	0.1238524	0.1238693	0.12387999999999999	0.1238887	0.1238998	0.1239155	0.1239365	0.12396169999999999	0.1239895	0.1240183	0.1240462	0.12407170000000001	0.1240933	0.12411019999999999	0.1241227	0.1241333	0.1241461	0.12416609999999999	0.12419739999999999	0.1242418	0.12429799999999999	0.12436149999999999	0.1244265	0.124488	0.12454240000000001	0.1245887	0.1246273	0.12465889999999999	0.12468319999999999	0.12469959999999999	0.1247077	0.12470879999999999	0.1247064	0.12470650000000001	0.12471449999999999	0.1247345	0.1247673	0.1248103	0.12485889999999999	0.12490799999999999	0.1249546	0.1249971	0.12503590000000001	0.1250713	0.12510280000000001	0.12512960000000001	0.12515080000000001	0.12516730000000001	0.1251826	0.12520119999999998	0.12522759999999999	0.1252635	0.12530639999999998	0.12534970000000001	0.12538560000000001	0.12540789999999999	0.12541479999999999	0.1254102	0.12540199999999999	0.12539990000000001	0.12541140000000001	0.12543989999999999	0.1254844	0.1255405	0.1256022	0.12566379999999999	0.12572129999999998	0.12577169999999999	0.12581300000000001	0.12584400000000001	0.12586459999999999	0.1258763	0.12588269999999999	0.1258888	0.1258995	0.125918	0.12594430000000001	0.12597560000000002	0.12600700000000001	0.12603409999999998	0.12605450000000001	0.12606900000000001	0.1260811	0.12609490000000001	0.1261139	0.12613970000000002	0.12617240000000002	0.12621070000000001	0.12625340000000002	0.12629969999999999	0.1263485	0.12639790000000001	0.12644470000000002	0.12648470000000001	0.12651399999999999	0.12653059999999999	0.12653589999999998	0.12653430000000002	0.12653209999999998	0.1265356	0.12654899999999999	0.12657360000000001	0.1266082	0.1266506	0.12669840000000002	0.1267498	0.1268032	0.12685640000000001	0.12690600000000002	0.12694800000000001	0.12697909999999998	0.12699849999999999	0.12700939999999999	0.1270184	0.12703429999999999	0.1270638	0.12711049999999999	0.1271726	0.1272442	0.12731699999999999	0.1273833	0.12743860000000001	0.1274816	0.12751399999999999	0.12753900000000001	0.1275597	0.1275781	0.12759590000000001	0.12761430000000001	0.12763540000000001	0.1276612	0.127694	0.1277346	0.12778249999999999	0.12783559999999999	0.127891	0.12794559999999999	0.12799670000000002	0.12804219999999999	0.12808029999999998	0.12810950000000002	0.12812899999999999	0.12813840000000001	0.12813939999999999	0.12813479999999999	0.12812879999999999	0.12812580000000001	0.12812859999999998	0.12813820000000001	0.12815380000000001	0.12817329999999999	0.12819449999999999	0.12821679999999999	0.12824079999999999	0.12826799999999999	0.12829989999999999	0.1283368	0.12837750000000001	0.1284197	0.12846089999999999	0.128499	0.1285336	0.1285654	0.12859599999999999	0.12862780000000001	0.1286629	0.12870330000000002	0.1287507	0.12880560000000002	0.12886740000000002	0.12893380000000002	0.12900039999999999	0.12906219999999999	0.1291147	0.12915479999999999	0.12918259999999998	0.12920119999999999	0.12921549999999998	0.1292305	0.12925	0.12927559999999999	0.1293067	0.12934190000000001	0.1293801	0.1294206	0.129464	0.1295104	0.12955990000000001	0.12961139999999999	0.12966369999999999	0.12971569999999999	0.12976680000000002	0.12981670000000001	0.1298646	0.1299082	0.12994349999999999	0.12996639999999998	0.12997359999999999	0.12996570000000002	0.12994749999999999	0.12992809999999999	0.12991729999999999	0.1299228	0.1299478	0.1299894	0.13004089999999999	0.13009379999999998	0.13014229999999999	0.1301843	0.130222	0.1302595	0.13030049999999999	0.13034560000000001	0.13039210000000001	0.13043540000000001	0.1304708	0.13049630000000001	0.13051269999999998	0.13052369999999999	0.13053330000000002	0.13054499999999999	0.13056010000000001	0.130578	0.13059709999999999	0.13061590000000001	0.13063379999999999	0.13065109999999999	0.1306687	0.13068779999999999	0.13070980000000001	0.13073609999999999	0.1307682	0.1308077	0.13085459999999999	0.13090750000000001	0.1309631	0.13101670000000001	0.13106429999999999	0.13110360000000001	0.1311359	0.13116520000000001	0.13119649999999999	0.13123370000000001	0.13127720000000001	0.13132440000000001	0.1313706	0.13141169999999999	0.1314467	0.1314784	0.13151280000000001	0.13155559999999999	0.13160959999999999	0.13167310000000002	0.13173969999999999	0.13180069999999999	0.13184869999999999	0.1318802	0.1318966	0.13190379999999999	0.13190850000000001	0.1319168	0.1319323	0.13195509999999999	0.13198389999999999	0.1320172	0.13205459999999999	0.13209670000000001	0.13214480000000001	0.1321997	0.13226070000000001	0.1323259	0.1323926	0.13245750000000001	0.13251770000000002	0.1325713	0.1326165	0.13265270000000001	0.1326801	0.1327004	0.13271649999999999	0.13273219999999999	0.13275140000000002	0.13277620000000001	0.13280620000000001	0.1328386	0.13286870000000001	0.13289230000000002	0.1329072	0.13291459999999999	0.1329195	0.13292860000000001	0.1329485	0.13298399999999999	0.1330364	0.13310329999999998	0.13317950000000001	0.1332586	0.1333346	0.13340270000000001	0.13346089999999999	0.13350990000000001	0.13355259999999999	0.1335935	0.13363700000000001	0.13368660000000002	0.13374269999999999	0.13380300000000001	0.13386239999999999	0.13391530000000001	0.13395680000000001	0.1339853	0.13400300000000001	0.13401550000000001	0.13403009999999999	0.13405339999999999	0.1340894	0.13413829999999999	0.1341967	0.13425860000000001	0.13431699999999999	0.1343656	0.13439899999999999	0.1344148	0.1344128	0.13439570000000001	0.13436880000000001	0.13433870000000001	0.13431299999999999	0.13429779999999999	0.13429640000000001	0.13430930000000002	0.13433409999999998	0.13436680000000001	0.13440380000000002	0.1344428	0.1344833	0.1345258	0.13457060000000001	0.13461709999999999	0.1346637	0.13470869999999999	0.1347517	0.1347949	0.13484170000000001	0.1348963	0.13496049999999998	0.13503289999999998	0.13510839999999999	0.13517969999999999	0.1352402	0.1352862	0.13531799999999999	0.13533980000000001	0.13535710000000001	0.13537440000000001	0.13539390000000001	0.13541500000000001	0.13543630000000001	0.13545650000000001	0.13547619999999999	0.1354978	0.13552420000000001	0.13555780000000001	0.13559939999999998	0.13564809999999999	0.1357024	0.13576090000000002	0.1358229	0.13588720000000001	0.1359522	0.13601460000000001	0.13607	0.13611480000000001	0.1361472	0.13616880000000001	0.1361841	0.13619870000000001	0.13621630000000001	0.13623749999999998	0.13625989999999999	0.1362804	0.13629759999999999	0.1363144	0.13633729999999999	0.13637459999999998	0.13643130000000001	0.1365063	0.13659110000000002	0.13667219999999999	0.13673689999999999	0.13677699999999998	0.1367931	0.13679340000000001	0.13679079999999999	0.136796	0.1368142	0.13684299999999999	0.13687549999999998	0.1369041	0.13692489999999999	0.13694020000000001	0.13695750000000001	0.13698640000000001	0.13703389999999999	0.13710220000000001	0.13718729999999998	0.1372824	0.1373789	0.1374705	0.13755400000000001	0.137629	0.13769610000000002	0.13775599999999999	0.13780829999999999	0.13785249999999999	0.13788819999999999	0.13791599999999998	0.13793759999999999	0.13795479999999999	0.13796919999999999	0.1379822	0.1379948	0.13800859999999998	0.13802600000000001	0.13804929999999999	0.13808049999999999	0.1381194	0.13816329999999999	0.13820779999999999	0.13824819999999999	0.13828170000000001	0.1383084	0.1383316	0.1383567	0.13838919999999999	0.13843230000000001	0.13848679999999999	0.1385509	0.13862140000000001	0.13869480000000001	0.1387679	0.13883859999999998	0.138905	0.13896550000000002	0.1390189	0.1390644	0.13910220000000001	0.1391329	0.13915720000000001	0.13917489999999999	0.13918459999999999	0.13918429999999998	0.13917289999999999	0.13915159999999999	0.1391251	0.13910059999999999	0.13908670000000001	0.13909050000000001	0.13911519999999999	0.13915959999999999	0.1392188	0.13928689999999999	0.13935800000000001	0.13942870000000002	0.1394976	0.13956440000000001	0.13962829999999998	0.1396876	0.13974049999999999	0.13978600000000002	0.1398258	0.13986380000000001	0.1399049	0.1399531	0.14000879999999999	0.14006860000000002	0.140126	0.14017379999999999	0.14020779999999999	0.14022760000000001	0.14023760000000002	0.14024410000000001	0.1402535	0.1402699	0.14029350000000002	0.1403219	0.1403509	0.14037729999999998	0.14039870000000002	0.1404146	0.14042570000000001	0.14043359999999999	0.14044099999999998	0.14045069999999998	0.14046700000000001	0.14049349999999999	0.14053299999999999	0.14058580000000001	0.14064890000000002	0.14071700000000001	0.14078309999999999	0.14084140000000001	0.1408886	0.14092460000000001	0.14095169999999999	0.1409733	0.14099230000000001	0.14101079999999999	0.14103000000000002	0.14105200000000001	0.14107980000000001	0.14111780000000002	0.14117059999999998	0.14124100000000001	0.14132899999999998	0.14143140000000001	0.14154249999999999	0.14165549999999999	0.1417639	0.1418625	0.1419463	0.1420112	0.14205319999999999	0.14206950000000002	0.14206009999999999	0.14202969999999998	0.1419879	0.1419473	0.14192160000000001	0.1419214	0.14195140000000001	0.14200980000000002	0.1420891	0.14217949999999999	0.14227050000000002	0.14235420000000001	0.14242630000000001	0.14248520000000001	0.1425314	0.14256679999999999	0.1425942	0.14261660000000001	0.14263719999999999	0.1426587	0.1426827	0.14270929999999998	0.1427379	0.14276830000000001	0.14280209999999999	0.14284279999999999	0.1428942	0.1429589	0.14303459999999998	0.1431143	0.1431866	0.14323930000000001	0.14326529999999998	0.14326449999999999	0.14324539999999999	0.14322119999999999	0.143206	0.14320859999999999	0.1432303	0.14326639999999999	0.14330899999999999	0.1433528	0.1433971	0.14344609999999999	0.14350599999999999	0.14358080000000001	0.14366909999999999	0.14376369999999999	0.14385390000000001	0.14393069999999999	0.14398949999999999	0.14403170000000001	0.14406289999999999	0.1440902	0.14411840000000001	0.14414869999999999	0.1441798	0.1442097	0.14423760000000002	0.14426509999999998	0.14429439999999999	0.14432709999999999	0.14436279999999999	0.1443999	0.1444366	0.14447380000000001	0.1445148	0.1445642	0.14462550000000002	0.14469689999999999	0.1447716	0.1448381	0.1448863	0.14491080000000001	0.14491470000000001	0.14490790000000001	0.14490400000000001	0.14491470000000001	0.1449444	0.14499040000000002	0.14504449999999999	0.145098	0.1451453	0.14518629999999999	0.14522479999999999	0.1452658	0.14531169999999999	0.14536089999999999	0.14540900000000001	0.145451	0.145484	0.14550869999999999	0.1455275	0.14554339999999999	0.1455574	0.1455689	0.1455766	0.14558169999999998	0.14558840000000001	0.14560380000000001	0.1456355	0.14568739999999999	0.14575860000000002	0.1458429	0.14593200000000001	0.14601839999999999	0.14609840000000002	0.1461721	0.1462417	0.1463083	0.14636940000000001	0.14641999999999999	0.1464549	0.1464723	0.146476	0.1464741	0.14647550000000001	0.14648610000000001	0.1465051	0.1465262	0.14654139999999999	0.14654590000000001	0.14654249999999999	0.14654159999999999	0.1465562	0.14659740000000002	0.14666790000000002	0.1467608	0.1468613	0.14695220000000001	0.1470214	0.14706440000000001	0.14708550000000001	0.1470938	0.1470996	0.14711060000000001	0.14713039999999999	0.1471605	0.1472021	0.14725669999999999	0.14732600000000001	0.14740919999999999	0.1475014	0.14759249999999999	0.1476703	0.14772350000000001	0.14774590000000001	0.14773829999999999	0.1477086	0.1476682	0.14762829999999999	0.1475978	0.14758180000000001	0.1475822	0.14759910000000001	0.14763129999999999	0.1476768	0.1477318	0.14779119999999998	0.14784999999999998	0.14790419999999999	0.14795320000000001	0.1479993	0.14804690000000001	0.14809849999999999	0.14815300000000001	0.14820469999999999	0.14824609999999999	0.1482715	0.1482811	0.1482829	0.14829000000000001	0.14831639999999999	0.1483699	0.14844949999999998	0.14854499999999998	0.14864250000000001	0.14872920000000001	0.14879919999999999	0.14885489999999998	0.1489048	0.14895799999999998	0.14901899999999998	0.14908589999999999	0.14915200000000001	0.14920990000000001	0.149255	0.14928849999999999	0.14931520000000001	0.1493409	0.14936830000000001	0.14939620000000001	0.14942059999999999	0.1494384	0.14945049999999999	0.1494627	0.14948319999999998	0.1495185	0.14956989999999998	0.14963209999999999	0.14969490000000002	0.1497484	0.14978739999999999	0.14981439999999999	0.1498382	0.14986969999999999	0.1499182	0.1499876	0.15007569999999998	0.15017649999999999	0.150283	0.15038970000000002	0.15049180000000001	0.15058440000000001	0.1506615	0.1507146	0.1507365	0.150724	0.15068109999999998	0.150619	0.15055389999999999	0.15050190000000002	0.1504732	0.15046989999999999	0.15048590000000001	0.1505119	0.15053909999999998	0.15056430000000001	0.15059039999999999	0.15062510000000001	0.1506768	0.15074970000000001	0.15084239999999999	0.15094780000000002	0.15105540000000001	0.15115419999999999	0.15123610000000001	0.1512975	0.1513391	0.15136469999999999	0.15138000000000001	0.15139089999999999	0.15140190000000001	0.15141579999999999	0.15143279999999998	0.15145159999999999	0.15146989999999999	0.15148610000000001	0.15150049999999998	0.1515156	0.15153520000000001	0.15156229999999998	0.15159790000000001	0.15164	0.1516845	0.15172740000000001	0.1517675	0.1518071	0.1518515	0.15190600000000001	0.1519721	0.15204570000000001	0.15211809999999998	0.15217909999999998	0.152222	0.15224750000000001	0.15226390000000001	0.15228510000000001	0.1523236	0.1523862	0.152471	0.1525688	0.15266640000000001	0.1527522	0.15282029999999999	0.1528699	0.1529037	0.1529238	0.15293010000000001	0.15292	0.15289219999999998	0.15284919999999999	0.15279990000000002	0.15275730000000001	0.15273589999999998	0.15274550000000001	0.1527886	0.1528591	0.1529459	0.15303729999999999	0.15312410000000001	0.15320240000000002	0.15327249999999998	0.15333550000000001	0.15339160000000002	0.1534383	0.15347189999999999	0.1534894	0.15349090000000001	0.15347939999999999	0.15346010000000002	0.15343809999999999	0.15341659999999999	0.15339649999999999	0.1533775	0.1533591	0.15334159999999999	0.1533262	0.1533137	0.15330389999999999	0.1532964	0.15329120000000002	0.15329120000000002	0.15330280000000002	0.1533332	0.15338840000000001	0.15346889999999999	0.15356829999999999	0.1536749	0.15377570000000002	0.1538631	0.15393760000000001	0.1540078	0.15408470000000002	0.1541759	0.15427930000000001	0.1543833	0.15446989999999999	0.1545242	0.15454180000000001	0.15453239999999999	0.1545163	0.15451529999999999	0.15454519999999999	0.154608	0.15469240000000001	0.15477879999999999	0.15484990000000001	0.15489809999999998	0.1549286	0.1549565	0.1550001	0.15507270000000001	0.1551768	0.15530440000000001	0.15543990000000002	0.1555675	0.15567530000000002	0.15575820000000001	0.15581780000000001	0.15586	0.15589170000000002	0.15591870000000002	0.15594570000000002	0.15597569999999999	0.15601020000000002	0.1560493	0.15609129999999999	0.15613360000000001	0.15617350000000002	0.1562105	0.156247	0.15628789999999998	0.15633849999999999	0.15640090000000001	0.15647240000000001	0.15654490000000001	0.15660689999999999	0.1566477	0.15666140000000001	0.1566486	0.15661540000000002	0.15657019999999999	0.1565202	0.15646969999999999	0.15642020000000001	0.15637329999999999	0.156333	0.15630660000000002	0.1563042	0.1563339	0.1563988	0.15649459999999998	0.15661079999999999	0.15673379999999998	0.15685060000000001	0.1569535	0.15704100000000001	0.15711630000000001	0.1571843	0.15724940000000001	0.1573135	0.15737580000000001	0.15743409999999999	0.15748570000000001	0.1575278	0.15755820000000001	0.1575744	0.15757570000000001	0.15756310000000001	0.15754099999999999	0.15751580000000001	0.1574953	0.15748529999999999	0.1574874	0.15749920000000001	0.15751589999999999	0.15753429999999999	0.1575551	0.1575839	0.15762870000000001	0.15769569999999999	0.15778490000000001	0.1578888	0.157994	0.15808819999999998	0.15816460000000002	0.15822600000000001	0.15828199999999998	0.15834429999999999	0.15841909999999998	0.15850329999999999	0.15858449999999999	0.15864729999999999	0.15868169999999998	0.1586882	0.1586794	0.1586726	0.1586834	0.15871580000000002	0.15875999999999998	0.15879490000000002	0.15879789999999999	0.15875420000000001	0.15866269999999999	0.15853710000000001	0.15840029999999999	0.15827869999999999	0.15819330000000001	0.15815760000000001	0.1581774	0.158252	0.1583746	0.15853210000000001	0.1587056	0.1588688	0.15899259999999998	0.15905370000000002	0.15904089999999999	0.15896179999999999	0.1588405	0.1587131	0.15861510000000001	0.1585695	0.158584	0.15864990000000001	0.1587489	0.15886020000000001	0.1589681	0.15906389999999998	0.1591437	0.1592047	0.1592431	0.1592546	0.15923870000000001	0.15920240000000002	0.159162	0.15913820000000001	0.1591513	0.1592133	0.15932370000000001	0.15947030000000001	0.159634	0.1597973	0.15994800000000001	0.1600829	0.1602044	0.16031709999999999	0.16042320000000002	0.16052179999999999	0.16061010000000001	0.16068569999999999	0.16074870000000002	0.1608009	0.16084369999999998	0.16087659999999998	0.1608977	0.16090670000000001	0.160909	0.1609187	0.16095500000000001	0.16103770000000001	0.16117770000000001	0.1613706	0.1615944	0.16181470000000001	0.1619978	0.16211979999999998	0.1621775	0.16218680000000002	0.16217699999999999	0.1621766	0.16220129999999999	0.16225020000000001	0.1623067	0.16234759999999998	0.16235269999999999	0.16231500000000001	0.16224369999999999	0.16216179999999999	0.16209750000000001	0.16207630000000001	0.1621148	0.16221570000000002	0.1623685	0.16255170000000002	0.1627403	0.16290949999999998	0.16304190000000002	0.1631322	0.16318870000000002	0.1632316	0.16328530000000002	0.16337410000000002	0.1635123	0.1637005	0.16392409999999999	0.16415759999999999	0.16437289999999999	0.1645441	0.164656	0.1647062	0.16470380000000001	0.1646649	0.16460849999999999	0.1645529	0.16451180000000001	0.1644938	0.16450110000000001	0.16453009999999998	0.1645732	0.16462159999999998	0.16466989999999998	0.164719	0.16477740000000002	0.1648577	0.16497239999999999	0.16512579999999999	0.1653105	0.1655063	0.1656859	0.16582469999999999	0.1659071	0.16593289999999999	0.16591519999999998	0.16587440000000001	0.16582920000000001	0.16579159999999998	0.1657662	0.16575420000000002	0.16575800000000002	0.16578560000000001	0.16584760000000001	0.16595310000000002	0.16610240000000001	0.16628320000000002	0.16647119999999999	0.1666366	0.1667565	0.166821	0.16683790000000001	0.16682720000000001	0.1668143	0.16681839999999998	0.1668473	0.16689789999999999	0.16696040000000001	0.16702549999999999	0.16708890000000001	0.167152	0.16721939999999999	0.16729440000000001	0.16737540000000001	0.1674572	0.16753279999999998	0.1675992	0.16765910000000001	0.16772090000000001	0.1677942	0.1678856	0.16799519999999998	0.1681155	0.1682341	0.16833819999999999	0.1684187	0.1684726	0.1685026	0.1685152	0.16851969999999999	0.16852620000000001	0.16854479999999999	0.16858610000000002	0.16865939999999999	0.16877059999999999	0.1689206	0.16910359999999999	0.16930819999999999	0.1695179	0.16971600000000001	0.16988829999999999	0.1700246	0.1701201	0.17017489999999999	0.17019339999999999	0.17018359999999999	0.17015730000000001	0.17012920000000001	0.17011300000000001	0.17011970000000001	0.170153	0.1702091	0.1702776	0.1703469	0.1704106	0.1704707	0.17053849999999998	0.17062839999999999	0.17075219999999999	0.17091039999999999	0.17109060000000001	0.171269	0.1714204	0.1715276	0.1715892	0.17162040000000001	0.17164759999999998	0.17169970000000001	0.171795	0.1719367	0.17211099999999999	0.1722931	0.17245280000000002	0.17256370000000001	0.17261089999999998	0.17259240000000001	0.1725197	0.1724128	0.1722977	0.1721992	0.17213580000000001	0.17211789999999999	0.17214650000000001	0.17221550000000002	0.17231550000000001	0.17243939999999999	0.1725853	0.1727553	0.17295240000000001	0.17317440000000001	0.17340949999999999	0.17363690000000001	0.17383169999999998	0.17397290000000001	0.1740535	0.17408319999999999	0.17408570000000001	0.17408699999999999	0.17410690000000001	0.17414970000000002	0.17420439999999998	0.17425060000000001	0.17427049999999999	0.17425839999999998	0.17422390000000001	0.1741886	0.174175	0.1742001	0.17426749999999999	0.17437039999999998	0.17449699999999999	0.17463820000000002	0.17479150000000002	0.1749598	0.17514559999999998	0.17534559999999999	0.17554629999999999	0.17572870000000002	0.17587349999999999	0.17596989999999998	0.17602020000000002	0.1760389	0.17604619999999999	0.1760592	0.17608879999999999	0.17613799999999999	0.17620620000000001	0.1762928	0.17639869999999999	0.17652410000000002	0.17666470000000001	0.17680849999999998	0.17693880000000001	0.17703830000000001	0.17709950000000002	0.17712920000000001	0.1771491	0.1771855	0.1772589	0.17737330000000001	0.17751339999999999	0.17764969999999999	0.17775049999999998	0.17779700000000001	0.17779	0.17775009999999999	0.17770570000000002	0.17768330000000002	0.17769689999999999	0.1777456	0.17781819999999998	0.1779017	0.17798839999999999	0.1780774	0.1781721	0.17827489999999999	0.17838320000000002	0.17848999999999998	0.1785882	0.17867550000000001	0.17875760000000002	0.17884559999999999	0.1789519	0.1790833	0.17923910000000001	0.1794123	0.17959510000000001	0.17978279999999999	0.17997460000000001	0.18016970000000002	0.18036099999999999	0.18052969999999999	0.1806497	0.1806933	0.18064640000000001	0.1805165	0.180335	0.18014730000000001	0.17999599999999999	0.17991109999999999	0.17990060000000002	0.17995449999999999	0.18005310000000002	0.1801798	0.18032600000000001	0.1804904	0.18067169999999999	0.1808604	0.1810359	0.18117430000000001	0.18125859999999999	0.1812909	0.1812937	0.18130269999999998	0.18134920000000002	0.1814422	0.18156330000000001	0.18167139999999998	0.1817261	0.18170459999999999	0.18162020000000001	0.18151639999999999	0.181454	0.1814819	0.18161639999999998	0.18183370000000001	0.18207809999999999	0.18228459999999999	0.1823999	0.18240490000000001	0.18231559999999999	0.18217369999999999	0.18202449999999998	0.18190339999999999	0.18182970000000001	0.18180849999999998	0.18184059999999999	0.18193019999999999	0.1820862	0.18231820000000001	0.1826267	0.1829982	0.18340190000000001	0.18379799999999999	0.18415100000000001	0.18443689999999999	0.1846518	0.18480760000000002	0.1849259	0.1850272	0.18512390000000001	0.18522040000000001	0.18531409999999998	0.1853996	0.185472	0.1855279	0.18556590000000001	0.1855868	0.1855945	0.1855976	0.18560970000000002	0.18564639999999999	0.1857212	0.1858397	0.18599540000000001	0.18617010000000001	0.186338	0.18647620000000001	0.1865697	0.1866186	0.1866353	0.1866409	0.18665480000000001	0.18668849999999998	0.18674170000000001	0.18680349999999998	0.18685679999999999	0.18688379999999999	0.18687309999999999	0.18682399999999999	0.1867482	0.1866688	0.18661639999999999	0.18662300000000001	0.1867103	0.18688279999999999	0.18712089999999998	0.1873853	0.18762190000000001	0.18777870000000002	0.1878243	0.1877567	0.1876063	0.18742239999999999	0.1872616	0.18716720000000001	0.18715779999999999	0.18722730000000001	0.18734999999999999	0.18749389999999999	0.1876292	0.1877393	0.18782110000000002	0.18788160000000001	0.18793319999999999	0.18798999999999999	0.18806729999999999	0.18818090000000001	0.1883476	0.18858259999999999	0.18889349999999999	0.1892752	0.18970499999999998	0.19014619999999999	0.1905501	0.1908678	0.19106419999999999	0.19112170000000001	0.19104570000000001	0.19085970000000002	0.1906012	0.1903135	0.1900376	0.18981229999999999	0.1896668	0.1896196	0.18967700000000001	0.18983270000000002	0.19006960000000001	0.19036239999999999	0.1906843	0.19101030000000002	0.1913195	0.1915972	0.1918337	0.192025	0.19217400000000001	0.19229290000000002	0.19240360000000001	0.19253190000000001	0.1927025	0.19292670000000001	0.1931959	0.19347790000000001	0.19372400000000001	0.19388449999999999	0.19392090000000001	0.193824	0.1936167	0.1933511	0.1930904	0.1928926	0.1928011	0.1928338	0.19298609999999999	0.19323370000000001	0.19354150000000001	0.1938677	0.1941705	0.1944188	0.1945971	0.19471290000000002	0.19479550000000001	0.19489119999999999	0.1950491	0.19530169999999999	0.19565470000000001	0.19607869999999999	0.196519	0.19690530000000001	0.19717880000000002	0.1973114	0.1973114	0.19721820000000001	0.19708220000000001	0.19694910000000002	0.19684209999999999	0.19675979999999998	0.19668279999999999	0.19658619999999999	0.1964506	0.1962701	0.1960539	0.19582340000000001	0.19560839999999999	0.195439	0.19534509999999999	0.19535169999999999	0.19547399999999998	0.19571520000000001	0.1960624	0.19648890000000002	0.19695460000000001	0.19741610000000001	0.19783729999999999	0.19819329999999999	0.1984764	0.19869339999999999	0.1988607	0.1989978	0.1991243	0.19925969999999998	0.19942270000000001	0.19963059999999999	0.19989669999999998	0.20022500000000001	0.20060739999999999	0.20102250000000002	0.2014436	0.20184370000000001	0.20220470000000001	0.20252180000000003	0.2027997	0.20304459999999999	0.20325540000000003	0.20341900000000002	0.20351279999999999	0.20351560000000002	0.20341629999999999	0.20322399999999999	0.20296609999999998	0.20268389999999997	0.20241950000000003	0.2022062	0.20206620000000003	0.20200749999999998	0.20202749999999997	0.2021144	0.2022497	0.20240969999999997	0.2025681	0.20270559999999999	0.20281690000000002	0.20291909999999999	0.20305000000000001	0.20326140000000001	0.20360049999999999	0.2040884	0.20470720000000001	0.20539299999999999	0.20605280000000001	0.20657790000000001	0.2068815	0.20692569999999999	0.2067281	0.20635210000000001	0.20587939999999999	0.20539209999999999	0.20495000000000002	0.20458959999999998	0.20433110000000002	0.20418169999999999	0.20414020000000002	0.20419520000000002	0.20432440000000002	0.20449310000000001	0.2046586	0.20478459999999998	0.2048507	0.20486279999999998	0.20485120000000001	0.2048645	0.204954	0.20515650000000002	0.20548829999999998	0.20593750000000002	0.20646789999999998	0.20701890000000001	0.20751700000000001	0.2078904	0.20807680000000001	0.2080458	0.20780759999999998	0.20741740000000003	0.2069616	0.20653660000000001	0.20623040000000001	0.206094	0.2061356	0.20632030000000001	0.20658750000000001	0.20686710000000003	0.20710229999999999	0.20726830000000002	0.20737339999999999	0.20745300000000003	0.20755289999999998	0.20771959999999998	0.2079897	0.20838450000000003	0.2089105	0.20955550000000001	0.2102887	0.21105580000000002	0.21178620000000001	0.21240830000000002	0.2128594	0.2131093	0.21316449999999998	0.21306440000000001	0.2128623	0.21260859999999998	0.2123427	0.21208960000000002	0.2118709	0.2117146	0.2116536	0.21172049999999998	0.2119306	0.2122694	0.21268699999999999	0.21311089999999999	0.21347580000000002	0.21374309999999999	0.2139192	0.2140444	0.21417169999999999	0.21433289999999999	0.21452140000000003	0.21469450000000001	0.21479900000000002	0.21480610000000003	0.2147328	0.21464129999999998	0.21461000000000002	0.2146999	0.21491790000000002	0.21520980000000001	0.21547290000000002	0.21560459999999998	0.2155408	0.21528830000000002	0.21491690000000002	0.21453000000000003	0.21421899999999999	0.21402660000000001	0.2139452	0.21392669999999997	0.21391569999999999	0.21387170000000003	0.21379100000000001	0.21370309999999998	0.2136603	0.21371509999999999	0.21390429999999999	0.21424360000000001	0.21472330000000001	0.21531150000000002	0.21595399999999998	0.21658460000000002	0.21713300000000002	0.21753700000000001	0.21776490000000001	0.21782390000000001	0.21776140000000002	0.21764260000000002	0.21753130000000001	0.2174642	0.217442	0.2174382	0.21741969999999999	0.2173708	0.21730079999999999	0.21723530000000002	0.2171901	0.21714799999999998	0.21705000000000002	0.2168197	0.21639919999999999	0.2158003	0.21511819999999998	0.21452160000000001	0.21418889999999999	0.21425290000000002	0.21476069999999997	0.21565120000000002	0.21677050000000003	0.21790709999999999	0.21887709999999999	0.21957010000000002	0.21998350000000003	0.22019440000000001	0.22030739999999999	0.22039439999999999	0.22046549999999998	0.2204837	0.22040359999999998	0.22021639999999998	0.21996980000000002	0.2197588	0.21968570000000001	0.21983269999999999	0.22023000000000001	0.22085720000000003	0.22165560000000001	0.22255910000000001	0.22351510000000002	0.22448760000000001	0.22545199999999999	0.2263744	0.22719349999999999	0.22782969999999997	0.22820330000000003	0.2282689	0.22804190000000002	0.22760159999999999	0.22707190000000002	0.22657549999999999	0.2262159	0.22605040000000001	0.22608429999999999	0.2262768	0.2265508	0.2268164	0.22697810000000002	0.22696189999999999	0.22673040000000003	0.2262864	0.2256698	0.22494040000000001	0.22416239999999998	0.22338550000000001	0.22264349999999999	0.22196299999999999	0.22137440000000003	0.22092269999999997	0.22066930000000001	0.22067120000000001	0.2209632	0.2215287	0.2222922	0.22311550000000002	0.223828	0.2242874	0.2244167	0.22423989999999999	0.22385899999999997	0.2234187	0.2230433	0.22279860000000001	0.22268970000000002	0.22267329999999999	0.22269420000000001	0.22271369999999999	0.2227324	0.22278530000000002	0.22292290000000001	0.22318180000000001	0.22356820000000002	0.2240529	0.22458649999999997	0.22511830000000002	0.22561680000000001	0.22608320000000001	0.22654659999999999	0.2270517	0.2276348	0.22831079999999998	0.22905920000000002	0.22982669999999999	0.23052920000000002	0.23107160000000002	0.23137579999999999	0.23139780000000001	0.2311511	0.2307042	0.2301726	0.22968430000000001	0.2293481	0.22924039999999998	0.22938420000000001	0.22975289999999998	0.23027300000000001	0.2308452	0.23135420000000001	0.23168150000000001	0.23172999999999999	0.23143129999999998	0.230763	0.22976160000000001	0.22852700000000001	0.22721369999999999	0.22599049999999998	0.22502610000000001	0.22444820000000001	0.2243213	0.22464770000000001	0.22536830000000002	0.2263848	0.22756799999999999	0.22879239999999998	0.22995739999999998	0.23098749999999998	0.23183919999999997	0.23248829999999998	0.23291879999999998	0.23312119999999997	0.23309479999999999	0.23285520000000001	0.23243629999999998	0.2318887	0.2312758	0.23065920000000001	0.23009930000000001	0.22965080000000002	0.22935259999999999	0.22923060000000001	0.2292862	0.2294966	0.2298124	0.23016890000000001	0.23050769999999998	0.23078799999999999	0.23100610000000002	0.23119209999999998	0.23140089999999999	0.23168639999999999	0.23208299999999998	0.2325972	0.23320859999999999	0.23388300000000001	0.23458209999999999	0.23527629999999999	0.23594279999999998	0.23655759999999998	0.23709079999999999	0.23750070000000001	0.23773849999999999	0.2377628	0.2375487	0.23709799999999998	0.23644199999999999	0.23564280000000001	0.23479060000000002	0.23399040000000002	0.2333644	0.2330276	0.23305980000000001	0.23349020000000001	0.23427039999999999	0.23527969999999998	0.23633160000000003	0.23723759999999999	0.23786889999999999	0.23819859999999998	0.2383044	0.23831359999999999	0.23833090000000001	0.23837150000000001	0.23835190000000001	0.23812820000000001	0.23759079999999999	0.23673549999999999	0.23570220000000003	0.2347147	0.23401450000000001	0.2337678	0.23401429999999998	0.23467129999999997	0.235569	0.23653189999999999	0.23743419999999998	0.23825930000000001	0.23908260000000001	0.24002180000000001	0.24115690000000001	0.24248430000000001	0.24390539999999999	0.24527139999999997	0.24644400000000002	0.24734929999999999	0.2480001	0.24846070000000001	0.24879259999999997	0.24900540000000002	0.24905740000000001	0.24888750000000001	0.2484673	0.24782510000000002	0.24703900000000001	0.24619390000000002	0.24535019999999999	0.24452780000000002	0.24372250000000001	0.24294129999999997	0.24223129999999998	0.24167659999999999	0.24138030000000002	0.24141750000000001	0.24180259999999998	0.242477	0.24333109999999997	0.24424410000000002	0.24511949999999999	0.2459189	0.24664670000000002	0.24731230000000001	0.247894	0.24832789999999999	0.2485405	0.2485067	0.24829110000000001	0.2480474	0.24794870000000002	0.24812709999999999	0.24860199999999999	0.2492741	0.24994920000000001	0.25043369999999998	0.25063460000000004	0.25060450000000001	0.2505175	0.25056810000000002	0.25089030000000001	0.2514883	0.252253	0.25301439999999997	0.25364540000000002	0.2541254	0.25454359999999998	0.25502520000000001	0.2556387	0.25631949999999998	0.25687369999999998	0.25703779999999998	0.2566098	0.25556830000000003	0.2540847	0.25244049999999996	0.25088370000000004	0.2495675	0.24851459999999997	0.24765799999999999	0.24690029999999999	0.24617939999999999	0.24550169999999999	0.2449345	0.2445726	0.2444964	0.24476179999999997	0.2453939	0.2463987	0.24776729999999997	0.24946579999999999	0.25140380000000001	0.25339030000000001	0.25514420000000004	0.25633309999999998	0.25669050000000004	0.25616479999999997	0.25496530000000001	0.25349330000000003	0.25215130000000002	0.25124740000000001	0.25090639999999997	0.25107059999999998	0.25153979999999998	0.252054	0.25240779999999996	0.25251619999999997	0.25245850000000003	0.25242789999999998	0.25267529999999999	0.25342239999999999	0.25481619999999999	0.25691340000000001	0.25965630000000001	0.26285619999999998	0.26614100000000002	0.26900499999999999	0.27089039999999998	0.2714009	0.27054400000000001	0.26876650000000002	0.26677840000000003	0.26522780000000001	0.2645904	0.26508370000000003	0.2666752	0.26911079999999998	0.27196769999999998	0.27479290000000001	0.27719050000000001	0.278974	0.280163	0.28088220000000003	0.28121640000000003	0.28114400000000001	0.28057870000000001	0.27949049999999998	0.27798660000000003	0.27631909999999998	0.27476669999999997	0.27352919999999997	0.27266420000000002	0.27207750000000003	0.27158479999999996	0.27099679999999998	0.2702253	0.269314	0.26841020000000004	0.26766839999999997	0.267181	0.266926	0.26678370000000001	0.26657549999999997	0.26614179999999998	0.26541399999999998	0.26443300000000003	0.26333700000000004	0.26230380000000003	0.26151840000000004	0.26112340000000001	0.26120529999999997	0.26179260000000004	0.26284610000000003	0.26426519999999998	0.26588200000000001	0.26750630000000003	0.2689511	0.27007729999999996	0.27082390000000001	0.27119450000000001	0.27121659999999997	0.27090169999999997	0.27024400000000004	0.269258	0.26802870000000001	0.26674560000000003	0.26567229999999997	0.2650477	0.26502189999999998	0.26555719999999999	0.26641219999999999	0.26715	0.26730130000000002	0.26658759999999998	0.26507049999999999	0.26314500000000002	0.2613335	0.26011190000000001	0.25973809999999997	0.26023869999999999	0.26141399999999998	0.26291730000000002	0.26434020000000003	0.26535209999999998	0.26583839999999997	0.26590330000000001	0.2657851	0.26570250000000001	0.26578230000000003	0.26602939999999997	0.26635979999999998	0.26664589999999999	0.26676179999999999	0.26661450000000003	0.26613739999999997	0.26530330000000002	0.26412910000000001	0.26268959999999997	0.2611115	0.25954149999999998	0.25811780000000001	0.25691619999999998	0.25593680000000002	0.2551138	0.25435859999999999	0.25361129999999998	0.252882	0.25225550000000002	0.25186069999999999	0.25181710000000002	0.2521774	0.25290869999999999	0.2538919	0.25497340000000002	0.2560037	0.25690230000000003	0.25767660000000003	0.25840350000000001	0.25917760000000001	0.26005690000000004	0.26103399999999999	0.26203120000000002	0.26292700000000002	0.2635729	0.2638334	0.26360510000000004	0.2628279	0.26150989999999996	0.2597449	0.2577216	0.25568150000000001	0.25388179999999999	0.25254850000000001	0.25182110000000002	0.25175550000000002	0.2523146	0.25338450000000001	0.2547758	0.25625599999999998	0.25761620000000002	0.25870510000000002	0.25948209999999999	0.26000610000000002	0.2604052	0.2608143	0.2613278	0.2619764	0.26270310000000002	0.26337640000000001	0.26380959999999998	0.26384160000000001	0.26340989999999997	0.26260220000000001	0.26163400000000003	0.26078389999999996	0.26030940000000002	0.26035059999999999	0.26090570000000002	0.26181379999999999	0.26281089999999996	0.26357839999999999	0.26384449999999998	0.26347740000000003	0.26249810000000001	0.26105820000000002	0.25936700000000001	0.25767069999999997	0.2562218	0.25525600000000004	0.2550058	0.25563740000000001	0.25719599999999998	0.25953400000000004	0.26226189999999999	0.26477490000000004	0.26634419999999998	0.26647300000000002	0.26514209999999999	0.26283889999999999	0.26024389999999997	0.25794529999999999	0.25627450000000002	0.25527230000000001	0.25478450000000002	0.25457269999999999	0.25445030000000002	0.2543415	0.25429069999999998	0.25438569999999999	0.25466639999999996	0.25506010000000001	0.25540170000000001	0.2554942	0.25523299999999999	0.25466920000000004	0.25398869999999996	0.25339719999999999	0.25299670000000002	0.25271900000000003	0.25234469999999998	0.25161899999999998	0.25039410000000001	0.24875630000000001	0.2470097	0.2455852	0.2448661	0.24513020000000002	0.24649119999999999	0.24888840000000001	0.25206830000000002	0.25558649999999999	0.25890390000000002	0.26144699999999998	0.26279799999999998	0.26282529999999998	0.26169159999999997	0.25975950000000003	0.25744040000000001	0.25513459999999999	0.25314829999999999	0.25166490000000002	0.25075649999999999	0.25037009999999998	0.25036659999999999	0.25056580000000001	0.2508319	0.25112380000000001	0.25150349999999999	0.25208439999999999	0.25295770000000001	0.25412249999999997	0.25546440000000004	0.25676949999999998	0.25779589999999997	0.2583838	0.25850070000000003	0.25823889999999999	0.25772610000000001	0.25704729999999998	0.256191	0.2550829	0.25365709999999997	0.25194569999999999	0.25010119999999997	0.24836920000000001	0.2469961	0.24615420000000002	0.2459189	0.2462433	0.2469789	0.2478824	0.24868190000000001	0.2491275	0.24906329999999999	0.2484941	0.24758680000000002	0.24662329999999999	0.24588549999999998	0.24559440000000002	0.24584220000000001	0.24656739999999999	0.2475504	0.248446	0.248887	0.24857290000000001	0.24743189999999998	0.24565920000000002	0.24366159999999998	0.2418778	0.24061460000000001	0.2399966	0.23994100000000002	0.24022689999999999	0.24057309999999998	0.240761	0.24069660000000001	0.24042020000000003	0.24005130000000002	0.23970630000000001	0.23943409999999998	0.23919009999999999	0.23886440000000003	0.23834170000000002	0.23757540000000002	0.23661769999999999	0.2356144	0.23473830000000001	0.23414570000000001	0.23392369999999998	0.23407990000000001	0.23456290000000002	0.23529870000000003	0.23623479999999999	0.23735780000000001	0.23869760000000001	0.24029159999999999	0.24211999999999997	0.24404560000000003	0.24578139999999998	0.24690200000000001	0.24700079999999999	0.24585129999999999	0.24352979999999999	0.2403922	0.23693939999999997	0.2336693	0.23093130000000001	0.2289262	0.2276919	0.22713849999999999	0.22710029999999998	0.22739159999999997	0.22786409999999999	0.2284158	0.22899989999999998	0.22960410000000003	0.23022670000000001	0.23086389999999998	0.23151139999999998	0.23217400000000002	0.23287140000000001	0.2336299	0.23445740000000001	0.23531390000000002	0.23609289999999999	0.23663210000000001	0.23678059999999998	0.2364607	0.23571369999999997	0.2346848	0.23357169999999999	0.23255759999999998	0.23174800000000001	0.23116710000000001	0.23076389999999999	0.2304551	0.230158	0.22982669999999999	0.22945859999999998	0.22907810000000001	0.2287111	0.22836870000000001	0.2280509	0.22776689999999999	0.22755529999999999	0.2274842	0.2276164	0.22796660000000002	0.22846760000000002	0.22897899999999999	0.22932530000000001	0.229353	0.22900380000000001	0.2283376	0.2275268	0.2267805	0.22628879999999998	0.22614679999999998	0.22632219999999997	0.22667419999999999	0.22700999999999999	0.22716620000000001	0.22703799999999999	0.22659780000000002	0.22587190000000001	0.22491430000000001	0.22379380000000001	0.22258990000000001	0.22140900000000002	0.22036839999999999	0.21957300000000002	0.21908859999999999	0.21889829999999999	0.21889050000000002	0.21886830000000002	0.21862699999999999	0.21802559999999999	0.21705440000000001	0.21583610000000003	0.21457449999999997	0.21347849999999999	0.21268539999999997	0.2122522	0.21215049999999999	0.21230270000000001	0.2126151	0.2130331	0.21357100000000001	0.21429689999999998	0.21527020000000002	0.21647840000000002	0.21782339999999997	0.21915119999999999	0.22030500000000003	0.2211458	0.22158929999999999	0.22160959999999999	0.22123860000000001	0.22056239999999999	0.21970729999999999	0.2188244	0.21804499999999999	0.2174595	0.21708470000000002	0.21685439999999997	0.21662750000000003	0.2162328	0.21554859999999998	0.2145521	0.21335389999999999	0.21215299999999998	0.21119199999999999	0.21067200000000003	0.21069559999999998	0.21125250000000001	0.21221399999999999	0.21337640000000002	0.2144904	0.21534729999999999	0.21582699999999999	0.21591079999999999	0.21566779999999999	0.2152114	0.21467130000000001	0.21416149999999998	0.21378439999999999	0.21363170000000001	0.21376750000000003	0.21420309999999998	0.21485099999999999	0.21552500000000002	0.21597769999999999	0.2160212	0.21562420000000002	0.21489259999999999	0.21399560000000001	0.21307950000000001	0.21224910000000002	0.21155580000000002	0.2110127	0.21061610000000003	0.2103525	0.21020340000000001	0.21013280000000001	0.21007859999999998	0.20995119999999998	0.209644	0.20908129999999997	0.20825300000000002	0.207232	0.20614880000000002	0.2051557	0.20438200000000001	0.20388920000000002	0.20366490000000001	0.20361780000000002	0.20361460000000001	0.20351360000000002	0.20322650000000003	0.20275159999999998	0.20216519999999999	0.20158079999999998	0.2010952	0.20077050000000002	0.20062050000000001	0.2006231	0.20073479999999999	0.2009061	0.2010914	0.20124719999999999	0.2013373	0.2013334	0.20122119999999999	0.20101140000000001	0.2007429	0.20047730000000002	0.20027400000000001	0.20017760000000001	0.20020669999999999	0.200351	0.2005709	0.20079530000000001	0.20093450000000002	0.20088810000000001	0.20058440000000002	0.20001240000000001	0.19922619999999999	0.1983269	0.19742660000000001	0.1966398	0.19606410000000002	0.19577459999999999	0.1958182	0.1961851	0.19678699999999999	0.19743919999999998	0.1979175	0.19803869999999998	0.19773849999999998	0.19708829999999999	0.19623200000000002	0.1953183	0.19445010000000001	0.1936889	0.1930607	0.19256590000000001	0.19219269999999999	0.1919197	0.19172119999999998	0.19156899999999999	0.1914389	0.1913165	0.19120090000000001	0.19110549999999998	0.1910491	0.1910326	0.1910152	0.19092210000000001	0.1906854	0.19029290000000001	0.1897809	0.1892093	0.18863769999999999	0.18811919999999999	0.1876922	0.18736809999999998	0.18712819999999999	0.18692510000000001	0.18670639999999999	0.1864343	0.18610480000000001	0.18574550000000001	0.18540190000000001	0.185116	0.18490590000000001	0.1847587	0.18463060000000001	0.1844682	0.18422460000000002	0.18388409999999999	0.18346610000000002	0.18302080000000001	0.18260879999999999	0.1822809	0.182063	0.18194589999999999	0.18189230000000001	0.18184810000000001	0.1817626	0.18159710000000001	0.18133199999999999	0.1809692	0.1805358	0.18008390000000002	0.1796769	0.1793757	0.1792067	0.17914350000000001	0.17910090000000001	0.1789684	0.1786655	0.17816950000000001	0.1775224	0.17679349999999999	0.17604429999999999	0.17531369999999999	0.17462179999999999	0.173986	0.17342299999999999	0.17295450000000001	0.1726047	0.17238100000000001	0.17225699999999999	0.17216309999999999	0.1720159	0.17175069999999998	0.17135229999999999	0.17085400000000001	0.17031769999999999	0.1698122	0.16939109999999999	0.1690875	0.16890359999999999	0.16881370000000001	0.16877130000000001	0.16872519999999999	0.16863699999999998	0.168485	0.16826859999999999	0.16800100000000001	0.1677023	0.16739200000000001	0.16708680000000001	0.1668038	0.16656029999999999	0.16637640000000001	0.1662737	0.1662669	0.1663528	0.16649169999999999	0.16660649999999999	0.16659879999999999	0.16640479999999999	0.16603889999999999	0.16557810000000001	0.16511290000000001	0.16470769999999998	0.16440479999999999	0.16422880000000001	0.16419410000000001	0.16430499999999998	0.1645374	0.1648249	0.1650645	0.16518379999999999	0.16518289999999999	0.16511020000000001	0.16501260000000001	0.16491169999999999	0.16480500000000001	0.16467599999999999	0.16450689999999998	0.16429069999999998	0.1640373	0.16377069999999999	0.16351969999999999	0.1633047	0.1631338	0.1629997	0.1628839	0.1627624	0.1626146	0.1624303	0.16221049999999998	0.16196630000000001	0.161713	0.16147030000000001	0.1612587	0.16109990000000002	0.16101559999999998	0.16102169999999999	0.1611214	0.16130079999999999	0.16153239999999999	0.16178310000000001	0.162021	0.16222510000000001	0.1623878	0.1625151	0.16262099999999999	0.16272150000000002	0.1628262	0.16293489999999999	0.1630363	0.16311100000000001	0.16314100000000001	0.16311629999999999	0.1630423	0.1629381	0.162832	0.16275049999999999	0.1627122	0.1627275	0.16279660000000001	0.16291150000000001	0.1630557	0.16320669999999998	0.1633404	0.16343630000000001	0.1634852	0.16348990000000002	0.163463	0.16342030000000002	0.16337689999999999	0.16334360000000001	0.16332540000000001	0.16332240000000001	0.1633329	0.1633561	0.1633965	0.16346430000000001	0.16357340000000001	0.16373500000000002	0.1639494	0.1641978	0.164438	0.16461500000000001	0.16468259999999998	0.1646244	0.1644621	0.16423989999999999	0.16400209999999998	0.1637769	0.16357680000000002	0.1634063	0.163267	0.163162	0.16309489999999999	0.16306510000000002	0.16306480000000001	0.1630771	0.16308130000000001	0.16306009999999999	0.1630105	0.1629467	0.16289870000000001	0.16290180000000001	0.1629835	0.16315560000000001	0.16341049999999999	0.1637275	0.16408320000000001	0.16446369999999999	0.16486590000000001	0.16528680000000001	0.16570869999999999	0.16608729999999999	0.1663511	0.1664313	0.16629430000000001	0.16596759999999999	0.16552890000000001	0.1650751	0.16469	0.1644207	0.16428329999999999	0.1642642	0.1643309	0.16443469999999999	0.164525	0.16456660000000001	0.16454949999999999	0.1644949	0.1644447	0.1644524	0.1645672	0.16482049999999998	0.1652103	0.165689	0.1661783	0.16659649999999998	0.16689300000000001	0.16705310000000001	0.1670886	0.1670278	0.16690759999999999	0.16676930000000001	0.1666484	0.16657470000000002	0.16656759999999998	0.1666358	0.1667825	0.16700310000000002	0.16728280000000001	0.1675779	0.1678106	0.16789750000000001	0.16780149999999999	0.16755910000000002	0.16724	0.16690579999999999	0.16658999999999999	0.16630400000000001	0.16605049999999999	0.16582829999999998	0.1656397	0.16549750000000002	0.1654255	0.16545000000000001	0.1655809	0.1657933	0.16602520000000001	0.16619880000000001	0.1662595	0.16619250000000002	0.16602730000000002	0.16581879999999999	0.1656318	0.16552530000000001	0.1655384	0.16568940000000001	0.16596519999999998	0.16632649999999999	0.1667122	0.16706280000000001	0.1673394	0.16752939999999999	0.16764280000000001	0.16769680000000001	0.16770489999999999	0.16767309999999999	0.16760539999999999	0.16751160000000001	0.16740959999999999	0.16732640000000001	0.1672942	0.16734100000000002	0.1674824	0.16770869999999999	0.16798370000000001	0.16825280000000001	0.16846620000000001	0.1685992	0.16865190000000002	0.16864280000000001	0.1685952	0.16853029999999999	0.1684591	0.1683799	0.16827929999999999	0.16814089999999998	0.16795480000000002	0.16772219999999999	0.16745660000000001	0.1671792	0.1669156	0.166687	0.1665075	0.16638040000000001	0.1662981	0.16624739999999999	0.16621729999999998	0.16620790000000002	0.16623360000000001	0.16632059999999999	0.16649529999999998	0.16676949999999999	0.16712260000000001	0.1675017	0.16783339999999999	0.16806260000000001	0.16817940000000001	0.1682196	0.1682427	0.16830510000000001	0.1684455	0.16867119999999999	0.1689571	0.1692486	0.16948259999999998	0.16961029999999999	0.16961310000000002	0.16950510000000002	0.16932	0.1690971	0.16887000000000002	0.16867019999999999	0.16852899999999998	0.1684754	0.16853570000000001	0.16872329999999999	0.1690306	0.1694224	0.16983989999999999	0.1702178	0.1704977	0.170651	0.170683	0.170628	0.17053069999999998	0.17042889999999999	0.17034189999999999	0.17026140000000001	0.17015839999999999	0.1700006	0.16977709999999999	0.1695091	0.1692476	0.16905539999999999	0.16900319999999999	0.169159	0.16957040000000001	0.17022770000000001	0.1710102	0.17169220000000002	0.1720238	0.1718981	0.17139690000000002	0.17070179999999999	0.16998740000000001	0.16937099999999999	0.168931	0.16870480000000002	0.1686936	0.16885509999999998	0.16910790000000001	0.16936380000000001	0.16957179999999999	0.16974530000000002	0.16993940000000002	0.1702128	0.170595	0.17107639999999999	0.17160550000000002	0.17210639999999999	0.1724929	0.1726972	0.1726915	0.17248639999999998	0.1721222	0.17165	0.1711327	0.1706394	0.170236	0.16997080000000001	0.16984950000000001	0.16983880000000001	0.16988920000000002	0.16996929999999999	0.17008039999999999	0.17025850000000001	0.17056569999999999	0.171069	0.1717948	0.17266509999999999	0.17347319999999999	0.1739706	0.17403439999999998	0.17371030000000001	0.1731442	0.17248279999999999	0.1718404	0.17129060000000002	0.1708682	0.17058329999999999	0.17042260000000001	0.17036000000000001	0.17036670000000001	0.1704252	0.1705343	0.17070380000000002	0.1709465	0.17127129999999999	0.17167850000000001	0.172157	0.17268420000000001	0.17322100000000001	0.1737176	0.1741183	0.17436840000000001	0.17442869999999999	0.17428360000000001	0.1739503	0.1734763	0.1729377	0.17242470000000001	0.172013	0.17175409999999999	0.17166129999999999	0.1717175	0.17189369999999998	0.17217279999999999	0.1725583	0.173065	0.1736953	0.17442359999999998	0.1751916	0.17591980000000002	0.17652479999999998	0.17692760000000002	0.1770777	0.1769588	0.17659269999999999	0.17603439999999998	0.17536199999999999	0.17466790000000001	0.17403930000000001	0.17355470000000001	0.17327339999999999	0.1732194	0.1733758	0.17367440000000001	0.17401	0.17425019999999999	0.17427799999999999	0.1740304	0.17351800000000001	0.1728288	0.17210310000000001	0.17152989999999999	0.171289	0.1714715	0.1719919	0.17263219999999999	0.17320169999999999	0.1736277	0.17392540000000001	0.17412319999999998	0.17422979999999999	0.1742399	0.17415339999999999	0.1739935	0.1738072	0.17365420000000001	0.17358590000000002	0.1736211	0.1737399	0.1738857	0.17399490000000001	0.1740265	0.1739995	0.17399119999999998	0.1741154	0.17445949999999999	0.1750313	0.17573080000000002	0.17638689999999999	0.17684629999999998	0.17704310000000001	0.17702230000000002	0.17689060000000001	0.17676700000000001	0.17673339999999998	0.1768151	0.17696030000000001	0.17705609999999999	0.17698030000000001	0.1766904	0.17625280000000002	0.17578630000000001	0.17538999999999999	0.1751094	0.17494860000000001	0.17487900000000001	0.17485809999999999	0.1748412	0.1748016	0.17473730000000001	0.17466690000000001	0.17461679999999999	0.17461469999999998	0.17468909999999999	0.174869	0.175182	0.17564560000000001	0.1762493	0.17693609999999999	0.17759169999999999	0.17808499999999999	0.17832529999999999	0.17831049999999998	0.17811570000000002	0.17785029999999999	0.177615	0.1774734	0.17745709999999998	0.1775574	0.17772760000000001	0.17788470000000001	0.17794219999999999	0.17785380000000001	0.17762800000000001	0.1773141	0.1769683	0.17664180000000002	0.17637050000000001	0.1761761	0.176066	0.17602570000000001	0.1760176	0.17598900000000001	0.175904	0.1757679	0.1756336	0.17557229999999999	0.17564479999999999	0.17587809999999998	0.17625679999999999	0.17673030000000001	0.17722469999999999	0.17766860000000001	0.1780013	0.1781923	0.1782437	0.17818519999999999	0.17805850000000001	0.17789930000000001	0.177731	0.1775632	0.17740240000000002	0.1772628	0.1771692	0.17714920000000001	0.1772252	0.17740320000000001	0.17766999999999999	0.17799300000000001	0.17833070000000001	0.1786392	0.1788788	0.17901919999999999	0.17903739999999999	0.1789222	0.1786809	0.17834230000000001	0.17795749999999999	0.1775853	0.1772841	0.1770911	0.17701220000000001	0.17702400000000001	0.1770853	0.1771585	0.17722389999999999	0.1772889	0.17737739999999999	0.17751259999999999	0.17769889999999999	0.17791399999999999	0.17811340000000001	0.17825070000000001	0.17829999999999999	0.1782753	0.1782281	0.17822640000000001	0.17832039999999999	0.17851639999999999	0.17877879999999999	0.17904919999999999	0.17927949999999998	0.17944779999999999	0.17956610000000001	0.1796644	0.17977280000000001	0.17990230000000001	0.1800419	0.1801642	0.18024230000000002	0.1802646	0.1802406	0.18019279999999999	0.18013760000000001	0.1800696	0.17995929999999999	0.17976609999999998	0.17945530000000001	0.17901729999999999	0.17847470000000001	0.17788409999999999	0.17731720000000001	0.1768536	0.17656089999999999	0.17647889999999999	0.176616	0.17694309999999999	0.1774	0.17789839999999998	0.1783448	0.17866899999999999	0.1788389	0.17887169999999999	0.17882029999999999	0.17875650000000001	0.17874209999999999	0.17880849999999998	0.17894859999999999	0.17912	0.17926639999999999	0.17934410000000001	0.17934939999999999	0.1793226	0.17933490000000002	0.17945369999999999	0.17971779999999998	0.18011369999999999	0.18057870000000001	0.1810155	0.181336	0.18150569999999999	0.1815522	0.18154580000000001	0.1815532	0.18161250000000001	0.1817172	0.18182970000000001	0.18189729999999998	0.18187970000000001	0.18176410000000001	0.1815669	0.18132010000000001	0.18105299999999999	0.1807791	0.18049599999999999	0.1801972	0.17988609999999999	0.17958150000000001	0.17931510000000001	0.1791228	0.17903039999999998	0.17905160000000001	0.17918770000000001	0.1794326	0.17977760000000001	0.18021280000000001	0.1807241	0.18128649999999999	0.18186150000000001	0.18240229999999999	0.18285960000000001	0.18319579999999999	0.1833931	0.18345139999999999	0.1833822	0.18319959999999999	0.1829189	0.18255939999999998	0.18215310000000001	0.1817529	0.1814231	0.1812259	0.1812029	0.18135609999999999	0.18164569999999999	0.1819964	0.18232580000000001	0.18256149999999999	0.1826634	0.18262980000000001	0.18248590000000001	0.18226389999999998	0.1819858	0.18166070000000001	0.18129200000000001	0.18089240000000001	0.18049679999999999	0.1801587	0.17993490000000001	0.179869	0.17997099999999999	0.18021470000000001	0.1805437	0.1808951	0.18122100000000002	0.18150040000000001	0.18174030000000002	0.18195920000000002	0.18216499999999999	0.18234120000000001	0.1824479	0.18243769999999998	0.18228470000000002	0.18200330000000001	0.18165680000000001	0.181337	0.18115059999999999	0.18118380000000001	0.1814791	0.1820282	0.18276870000000001	0.18360280000000001	0.1844064	0.1850647	0.18549469999999998	0.18565599999999999	0.18555839999999998	0.1852519	0.18481649999999999	0.184338	0.18389819999999998	0.18356690000000001	0.18339060000000001	0.18339440000000001	0.18357960000000001	0.183924	0.1843812	0.18488489999999999	0.18536559999999999	0.1857589	0.186026	0.1861631	0.18619849999999999	0.1861776	0.18613770000000002	0.18609130000000002	0.1860127	0.18584870000000001	0.18553610000000001	0.18504039999999999	0.18437880000000001	0.18362989999999998	0.1829104	0.1823439	0.18203169999999999	0.18201799999999999	0.1822839	0.18274770000000001	0.1832927	Wave number (cm-1)


Transmittance




(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	39.914468995010687	55.595153243050603	59.158945117605121	59.158945117605121	64.148253741981478	64.148253741981478	65.573770491803273	74.126870990734133	74.839629365645038	75.552387740555957	86.243763364219518	92.658588738417677	94.796863863150392	98.360655737704931	98.360655737704931	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	37.387999999999998	49.559399999999997	58.315899999999999	62.773000000000003	64.851799999999997	65.1584	66.575500000000005	67.542500000000004	71.459000000000003	73.799800000000005	75.837199999999996	88.411799999999999	95.024000000000001	97.015299999999996	97.101299999999995	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	27.648508075554325	63.235696687653991	65.151929920613199	65.699425130030107	69.258143991240075	70.900629619490829	73.364358061866966	73.911853271283874	74.185600875992336	74.459348480700797	74.733096085409258	74.733096085409258	74.733096085409258	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	24.643599999999999	37.921599999999998	49.030200000000001	54.725999999999999	57.459000000000003	58.732300000000002	59.296900000000001	59.341799999999999	59.411499999999997	62.064399999999999	66.717500000000001	71.951599999999999	76.607299999999995	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	32.907471931862197	61.556329849012783	70.460704607046068	73.945025164537356	71.622144792876512	72.783584978706941	73.945025164537356	74.719318621757651	78.977932636469234	84.397986837011231	84.397986837011231	ANN	1	5	10	15	20	25	30	60	120	180	240	50.081099999999999	58.367199999999997	63.493899999999996	65.792000000000002	66.892700000000005	67.545500000000004	68.093900000000005	73.029200000000003	78.063199999999995	86.644000000000005	90.305999999999997	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	51.550464151688729	61.623543353742846	64.191190993482124	65.96879320560933	68.141418131542565	70.3140430574758	71.499111198893928	74.06675883863322	76.041872407663433	76.041872407663433	ANN	1	5	10	15	20	25	30	60	120	180	43.212499999999999	53.493000000000002	60.6218	64.255300000000005	66.217500000000001	67.379499999999993	68.149000000000001	70.574700000000007	72.674000000000007	72.494900000000001	Time (min)


Removal efficiency (%)




2	3	4	5	6	7	8	9	10	61.728395061728399	66.906845084920221	65.715741212429961	62.980030721966209	62.774639045825488	79.258878023674725	75.656201749871329	63.114330056906375	56.593699946609718	pH


Removal efficiency (%)



4 mg/L	1	5	10	15	20	25	30	60	120	180	240	0.18604651162790686	1.0465116279069768	1.441860465116279	1.4883720930232558	1.5813953488372094	1.6279069767441863	1.6511627906976745	2.1627906976744184	2.3255813953488373	2.5116279069767442	2.7209302325581395	8 mg/L	1	5	10	15	20	25	30	60	120	180	240	1.6046511627906979	3.7906976744186052	4.3488372093023262	4.395348837209303	4.4418604651162799	4.4651162790697683	4.9069767441860463	5.2325581395348841	5.6744186046511631	6.4186046511627914	6.4186046511627914	12 mg/L	1	5	10	15	20	25	30	60	120	180	240	2.9069767441860481	6.3023255813953503	7.6046511627906987	7.8372093023255829	7.9302325581395365	8.2325581395348859	8.4883720930232585	9.0232558139534902	9.5116279069767451	9.8139534883720945	10.069767441860467	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	0.34939363675274393	4.7052218576116402	7.0671850477956903	7.8340562134398626	8.2941789128263661	8.631602225709802	9.705221857611642	11.760436581538023	12.005835354544157	12.220559280924526	12.312583820801827	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	5.3953488372093013	9.3488372093023244	11.325581395348836	11.837209302325579	12.255813953488371	12.674418604651162	13.651162790697674	14.930232558139535	15.441860465116278	15.627906976744185	15.744186046511627	Time (min)


qt (mg/g)




0.05	0.1	0.15	0.2	0.25	95.659502739148749	98.187947745469884	90.60261272650655	85.545722713864293	82.174462705436142	Dosage (g)


Removal efficiency (%)
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Transmittance





26	35	45	55	87.77	92.13	93.03	93.67	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	1.9709138385724552	2.4606782076525064	2.5917213226619915	2.6951279923899394	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	7.19	9.2899999999999991	8.44	8.76	Desorption reagents


Removal efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	22.600720602685882	53.390108090402883	61.251228300032764	61.906321650835245	62.561415001637741	62.888961677038992	69.11234850966261	70.094988535866364	73.370455289878805	82.214215525712419	82.214215525712419	ANN	1	5	10	15	20	25	30	60	120	180	240	19.605	47.786299999999997	59.396799999999999	63.278500000000001	65.467299999999994	67.0655	68.313900000000004	71.494799999999998	72.192999999999998	85.817800000000005	79.968999999999994	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	11.79168031444479	46.184081231575497	60.923681624631513	66.491975106452685	68.129708483458899	70.094988535866364	70.750081886668838	72.060268588273829	76.645922043891261	78.611202096298726	83.851948902718632	83.851948902718632	ANN	1	5	10	15	20	25	30	60	120	180	240	300	13.761100000000001	40.544499999999999	57.836399999999998	65.584800000000001	69.592500000000001	71.831699999999998	73.176900000000003	75.922300000000007	77.410600000000002	79.334299999999999	81.666700000000006	84.844899999999996	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	28.875691173458936	54.884292443170189	65.533483514233055	72.496416137620315	77.411427401187794	81.302477984845382	82.121646528773297	83.759983616629114	88.674994880196607	89.084579152160558	93.180421871800121	95.228343231619903	95.228343231619903	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	30.0382	56.702300000000001	67.489999999999995	71.924400000000006	74.691699999999997	76.695899999999995	78.203299999999999	82.137900000000002	87.336100000000002	89.255300000000005	92.138199999999998	94.704899999999995	96.285600000000002	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	24.380854613114337	41.960733992044133	55.306043885538294	66.598229180033357	74.810727576029763	79.558578211215178	83.921467984088281	90.080841781085596	93.673809829334004	93.673809829334004	ANN	1	5	10	15	20	25	30	60	120	180	22.931100000000001	43.261000000000003	57.158299999999997	66.612300000000005	73.980500000000006	79.617199999999997	83.768000000000001	92.750799999999998	93.7654	93.120699999999999	Time (min)


Removal efficincy (%)
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Transmittance




2	3	4	5	6	7	8	9	10	11	12	50.666666666666664	55.757575757575765	73.939393939393938	63.95348837209302	58.333333333333336	56.149732620320854	55.151515151515156	49.044585987261151	45.779220779220772	37.906137184115536	35.555555555555564	pH


Removal efficiency (%)



4 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	0	4.6511627906976827E-2	0.79069767441860517	1.279069767441861	1.279069767441861	1.3953488372093028	1.6046511627906981	1.6744186046511631	1.7209302325581397	1.8604651162790702	1.9302325581395352	2.0465116279069768	2.1627906976744189	2.5348837209302331	2.5581395348837215	2.8604651162790704	2.9534883720930236	3.0232558139534889	3.0232558139534889	8 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	0	0.95348837209302406	3.0697674418604661	3.8372093023255829	4.1860465116279082	4.3953488372093039	4.4651162790697692	4.6976744186046524	4.7209302325581408	4.7906976744186061	4.7906976744186061	4.8372093023255829	4.9767441860465134	5.3023255813953503	5.5116279069767451	5.8604651162790713	5.9302325581395365	5.9534883720930249	5.9534883720930249	12 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	0	1.5813953488372094	3.9534883720930241	5.3023255813953494	5.6976744186046524	6.2558139534883725	6.5116279069767451	6.8139534883720936	7.395348837209303	7.5116279069767451	7.6046511627906987	7.7906976744186052	7.7906976744186052	8.1395348837209305	8.3023255813953494	8.5813953488372103	8.674418604651164	8.674418604651164	8.674418604651164	15 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	0	2.720930232558139	5.9302325581395348	7.5348837209302335	8.6511627906976756	9.2558139534883743	9.3720930232558146	9.8604651162790713	10.279069767441861	10.302325581395351	10.325581395348838	10.488372093023257	10.627906976744187	10.930232558139537	11.511627906976745	11.697674418604652	11.744186046511629	11.744186046511629	11.744186046511629	20 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	0	3.2325581395348824	6.3953488372093013	8.4186046511627897	9.6279069767441854	10.488372093023257	11.093023255813954	11.697674418604652	12.767441860465116	12.837209302325581	13	13	13.069767441860465	13.488372093023257	13.976744186046512	14.162790697674419	14.232558139534884	14.46279069767442	14.46279069767442	Time (min)


qt (mg/g)




0.02	0.05	0.1	0.15	0.2	0.25	91.345600000000005	96.502317741255794	91.024020227560044	88.074167720185415	80.067425200168557	77.117572692793928	Dosage (g)


Removal efficiency (%)




26	35	45	55	98.34	95.32	92.51	91.67	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	3.160358804409908	2.5134933519766127	2.4056660170509803	2.0201907907591892	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	6.87	9.19	4.9400000000000004	6.32	Desorption agents


Removal efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	7.52322924600153	25.894897182025908	41.888804265041898	41.888804265041898	45.696877380045706	52.551408987052554	54.836252856054841	56.359482102056354	60.929169840060936	63.214013709063209	67.022086824067017	70.830159939070825	83.015993907083029	83.777608530083782	93.678598629093685	96.725057121096725	99.009900990099013	99.009900990099013	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	8.0208999999999993	22.174800000000001	36.895299999999999	43.573999999999998	47.908000000000001	51.0608	53.2913	57.439799999999998	58.966700000000003	61.893300000000004	66.709100000000007	73.188800000000001	80.502799999999993	87.363699999999994	92.645799999999994	95.985799999999998	98.855599999999995	99.003900000000002	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	33.549370949294726	60.998856271444922	67.861227601982463	76.248570339306141	76.629813191002668	78.917270301181858	79.2985131528784	81.204727411361048	82.72969881814717	83.873427373236751	85.398398780022873	ANN	1	5	10	15	20	25	30	60	120	180	240	28.0749	55.208599999999997	69.218100000000007	74.898099999999999	78.620099999999994	81.242199999999997	83.043599999999998	86.508899999999997	87.746600000000001	88.560500000000005	89.196700000000007	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	20.4633857601894	35.684085912396398	45.154743784880758	52.088618298663953	57.669541687806515	64.434297311009644	69.338745137831893	87.941823101640452	90.140368679181464	92.508033147302555	ANN	1	5	10	15	20	25	30	60	120	180	20.962599999999998	40.024099999999997	50.072899999999997	55.044899999999998	60.011000000000003	65.280100000000004	70.287899999999993	83.1828	90.632999999999996	91.295599999999993	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	36.575669228730455	59.369202226345081	71.56109196925523	76.06679035250464	76.596872515239866	79.247283328915984	83.222899549430167	88.788762258150015	90.113967664988067	91.969255234561345	91.969255234561345	ANN	1	5	10	15	20	25	30	60	120	180	240	38.814999999999998	56.327399999999997	65.164000000000001	70.419700000000006	74.322100000000006	77.141300000000001	79.082099999999997	82.5441	83.088999999999999	90.758200000000002	90.8797	Time (min)


Removal efficiency (%)




2	3	4	5	6	7	8	9	10	73.170731707317074	85.889570552147234	61.349693251533743	59.44055944055944	58.82352941176471	52.287581699346404	41.958041958041953	34.682080924855484	31.088082901554397	pH


Removal efficiency (%)



4 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	0	0.72093023255813948	1.1627906976744184	1.8139534883720929	2.13953488372093	2.1627906976744184	2.1860465116279069	2.2093023255813953	2.3255813953488369	2.4651162790697674	2.4651162790697674	2.6511627906976742	3.0232558139534884	3.0232558139534884	8 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	0	1.5813953488372103	3.0232558139534893	3.813953488372094	4.2558139534883734	4.3255813953488387	4.3720930232558155	4.4418604651162799	4.5581395348837219	4.5813953488372103	4.674418604651164	4.7906976744186061	4.8372093023255829	4.8372093023255829	12 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	0	2.6279069767441872	4.4651162790697692	5.7906976744186061	6.069767441860467	6.3255813953488387	6.4418604651162807	6.5813953488372103	6.9302325581395365	7.3255813953488387	8.1627906976744207	8.5581395348837219	8.7674418604651176	8.7674418604651176	15 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	0	0.22840633471251159	3.3879155371664993	5.5965044942217155	6.6394492794977893	7.8357682979026961	7.9277928377799967	8.0198173776572972	8.2652161506634343	8.909387929804538	9.6149094021971759	10.412455414467114	10.74987872735055	11.087302040233986	20 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	0	3.5116279069767415	6.3255813953488351	8.1162790697674403	9.1395348837209305	10.13953488372093	10.604651162790697	10.86046511627907	11.162790697674419	11.372093023255815	12.116279069767442	12.465116279069768	13.325581395348838	13.325581395348838	Time (min)


qt (mg/g)




0.05	0.1	0.15	0.2	0.25	64.005505849965587	68.823124569855466	86.028905712319329	89.470061940812116	95.664143152099115	Dosage (g)


% Removal




26	35	45	55	93.43	81.209999999999994	80.06	78.92	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.6545455695292572	2.04	1.3899617718124406	1.3199496209388197	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	1.56	15.07	11.08	12.52	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	28.585884138628895	48.570705793068562	62.990134075385782	66.025803187452581	68.808499873513782	70.073362003541618	71.591196559574996	75.385782949658505	79.686314191753098	88.793321527953452	93.093852770048059	95.370604604098162	95.370604604098162	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	23.624300000000002	46.589100000000002	61.564599999999999	67.300399999999996	69.634100000000004	70.733000000000004	71.375	73.932900000000004	79.544300000000007	84.177800000000005	85.703999999999994	85.400499999999994	87.008099999999999	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	26.325977545489753	50.329074719318626	63.492063492063494	70.84785133565623	72.009291521486659	72.783584978706941	73.945025164537356	76.267905536198214	79.752226093689515	82.462253193960521	84.397986837011231	85.172280294231513	ANN	1	5	10	15	20	25	30	60	120	180	240	300	24.9663	49.126100000000001	64.172200000000004	69.664900000000003	71.759200000000007	72.625699999999995	73.028199999999998	73.887200000000007	75.732600000000005	79.005300000000005	82.813599999999994	83.772900000000007	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	25.551684088269464	60.782036391792488	71.622144792876512	72.396438250096793	76.655052264808361	77.042198993418509	82.462253193960521	82.849399922570669	83.236546651180802	84.010840108401084	84.010840108401084	ANN	1	5	10	15	20	25	30	60	120	180	240	29.317499999999999	55.019599999999997	69.668999999999997	74.910399999999996	77.030500000000004	78.041399999999996	78.621499999999997	80.254000000000005	82.069299999999998	83.126400000000004	82.018299999999996	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	32.194351175192573	50.562907367173615	69.128974916057672	72.091645269603006	76.239383764566469	78.214497333596682	81.769701757851081	84.732372111396415	91.842780959905198	93.027849101323312	93.027849101323312	ANN	1	5	10	15	20	25	30	60	120	180	240	30.5761	54.6008	68.479699999999994	73.765500000000003	76.182500000000005	77.626400000000004	78.746300000000005	85.019300000000001	93.326999999999998	94.906800000000004	95.151300000000006	Time (min)


Removal efficiency (%)




(a)

ABSORBANCE	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	510	520	530	540	550	560	570	580	590	600	1.0999999999999999E-2	1.2999999999999999E-2	2.7E-2	3.9E-2	5.7000000000000002E-2	6.2E-2	7.0000000000000007E-2	7.6999999999999999E-2	8.4000000000000005E-2	9.8000000000000004E-2	0.127	0.153	0.19	0.20300000000000001	0.20200000000000001	0.192	0.161	0.106	3.4000000000000002E-2	0.02	1.6E-2	1.2E-2	0.01	0.01	0.01	0.01	Wavelength


Absorbance



(b)


0.5	1	1.5	2	2.5	2.1999999999999999E-2	4.2000000000000003E-2	6.2E-2	8.4000000000000005E-2	0.106	Concentration (mg/L)


Absorbance



2	3	4	5	6	7	8	9	10	11	79.582899999999995	83.333333333333343	83.646616541353382	81.005586592178759	88.400374181478028	86.337760910815931	82.459485224022885	78.169685414680657	60.060060060060074	19.39924906132666	pH


Removal efficiency (%)



2.5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	4.761904761904745E-2	0.64285714285714279	0.80952380952380953	0.92857142857142838	1.1190476190476186	1.2619047619047616	1.3571428571428568	1.4523809523809521	1.5714285714285712	1.833333333333333	2.1428571428571423	2.333333333333333	2.333333333333333	5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	0.85714285714285765	1.5476190476190479	2.0714285714285716	2.4761904761904767	2.785714285714286	2.9761904761904767	3.1904761904761907	3.4047619047619051	3.6428571428571432	3.5476190476190474	4.2857142857142856	4.5476190476190474	4.5476190476190474	7.5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	1	2.1428571428571432	2.6428571428571432	3.1428571428571432	3.6190476190476195	4.1190476190476195	4.4047619047619051	5.1428571428571432	5.3095238095238102	5.6428571428571423	6.2142857142857144	6.7142857142857144	6.7142857142857144	10 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	1.1428571428571441	2.8095238095238093	3.3809523809523814	3.9761904761904772	4.3571428571428585	4.8095238095238102	5.7619047619047628	7.0952380952380958	7.5952380952380958	8.1190476190476204	8.4047619047619051	9.0476190476190474	9.0476190476190474	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	2.5447397563676599	5.4284606866002196	6.4749723145071956	6.9866002214839398	7.9866002214839398	9.2656699889258007	9.4052048726467312	10.847065337763011	11.893576965669988	12.544739756367662	12.661018826135104	13.242414174972312	13.242414174972312	Time (min)


 qt (mg/g)




0.05	0.1	0.15	0.2	0.25	85.328422344996923	96.685082872928177	92.081031307550646	89.318600368324127	86.556169429097608	Dosage (g)


Removal efficiency (%)



% REMOVAL	
26	35	45	55	95.12	94.04	90.62	86.18	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.9670295767190895	2.7602635001868432	1.8743569228166486	1.8306042530516222	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	6.87	34.409999999999997	7.06	6.82	Desorption agents 


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	18.200202224469169	32.861476238624881	43.983822042467139	52.578361981799809	59.150657229524782	63.195146612740146	67.745197168857445	72.295247724974715	77.350859453993948	75.328614762386252	91.001011122345801	96.562184024266926	96.562184024266926	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	20.312999999999999	27.5425	37.223700000000001	46.302999999999997	53.824300000000001	59.479100000000003	63.390500000000003	65.718299999999999	68.186700000000002	80.468999999999994	86.450999999999993	91.867400000000004	93.484499999999997	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	22.742818057455523	35.225718194254441	47.36662106703146	51.299589603283167	56.258549931600541	64.124487004103955	64.979480164158687	79.001367989056078	88.064295485636123	90.116279069767444	91.82626538987688	94.049247606019151	ANN	1	5	10	15	20	25	30	60	120	180	240	300	39.301200000000001	43.479599999999998	48.470599999999997	53.124600000000001	57.401200000000003	61.2986	64.841200000000001	80.516999999999996	91.177300000000002	91.183400000000006	91.4328	91.753100000000003	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	22.346368715083802	34.535297105129501	41.137633316404269	49.009649568308788	50.025393600812606	61.198577958354498	74.403250380904012	79.48197054342306	83.291010665312342	84.052818689690199	84.814626714068055	84.814626714068055	ANN	1	5	10	15	20	25	30	60	120	180	240	300	25.914300000000001	31.861999999999998	39.493699999999997	46.783000000000001	53.286799999999999	58.7881	63.263100000000001	75.543400000000005	78.799300000000002	78.936899999999994	81.692400000000006	80.680599999999998	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	25.647536820721182	28.18689690198071	48.247841543930939	53.072625698324032	59.674961909598792	65.769426104621644	67.293042153377343	73.895378364652103	76.434738445911634	80.497714575926864	ANN	1	5	10	15	20	25	30	60	120	180	32.741399999999999	38.459299999999999	45.254300000000001	51.330300000000001	56.5184	60.804000000000002	64.2654	74.097399999999993	76.135599999999997	77.850200000000001	Time (min)


Removal efficiency (%)




2	3	4	5	6	7	8	9	10	11	52.552552552552562	54.003724394785856	59.680451127819559	60.055865921787721	62.20767072029934	62.144212523719169	53.384175405147758	51.000953288846517	44.04404404404405	29.411764705882355	pH


Removal efficiency (%)



2.5 mg/L	1	5	10	15	20	25	30	60	120	180	9.52380952380949E-2	0.30952380952380931	0.90476190476190443	1.1190476190476186	1.1666666666666663	1.214285714285714	1.2380952380952377	1.4761904761904758	2.1190476190476186	2.1190476190476186	5 mg/L	1	5	10	15	20	25	30	60	120	180	0.66666666666666696	1.5476190476190479	2.0952380952380958	2.2380952380952386	2.8571428571428577	2.9523809523809526	2.9761904761904767	3.0238095238095246	3.285714285714286	3.3809523809523814	7.5 mg/L	1	5	10	15	20	25	30	60	120	180	2.5714285714285721	3.3095238095238098	3.5000000000000004	4.5952380952380949	4.666666666666667	4.8333333333333339	4.9047619047619051	4.9285714285714288	5.1190476190476195	5.4523809523809526	10 mg/L	1	5	10	15	20	25	30	60	120	180	3.2857142857142856	4.7857142857142865	5.0000000000000009	6.1666666666666679	6.5952380952380958	6.6190476190476195	6.7857142857142865	6.9523809523809534	7.1666666666666679	7.238095238095239	15 mg/L	1	5	10	15	20	25	30	60	120	180	5.1493909191583587	7.9866002214839398	8.451716500553708	10.009856035437428	10.823809523809523	11.12613510520487	11.219158361018824	11.591251384274639	11.707530454042081	11.870321151716499	Time (min)


qt (mg/g)




2.5000000000000001E-2	0.05	0.1	0.15	0.2	0.25	92.387968078575824	95.457335788827507	78.268876611418065	70.595457335788822	63.228974831184779	53.713934929404545	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	91.76	85.85	83.55	81.31	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.4109460289938611	2.04	1.8163129264910378	1.7299153771547695	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	12.27	24.92	4.13	5.49	Desorption agents


Removal efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	14.155712841253798	32.861476238624881	44.489383215369067	47.522750252780597	60.667340748230551	62.689585439838218	63.195146612740146	64.206268958544001	69.767441860465127	71.789686552072808	84.428715874620835	85.945399393326596	87.967644084934278	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	24.243500000000001	36.0717	47.323399999999999	54.393999999999998	58.643300000000004	61.219000000000001	62.827399999999997	66.207599999999999	69.730500000000006	73.979799999999997	78.7864	83.564899999999994	87.477800000000002	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	23.761375126390302	45.500505561172908	58.645096056622855	62.689585439838218	65.722952477249763	68.250758341759351	71.284125379170874	81.900910010111232	81.900910010111232	ANN	1	5	10	15	20	25	30	60	120	26.1784	40.664999999999999	54.464300000000001	63	68.091200000000001	71.192700000000002	73.1477	76.823499999999996	77.777299999999997	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	40.883697308278315	59.167089893346876	63.737938039614022	68.562722194007108	70.340274250888783	73.641442356526156	74.149314372778065	80.497714575926864	81.513458608430696	82.021330624682591	83.291010665312342	83.291010665312342	ANN	1	5	10	15	20	25	30	60	120	180	240	300	42.2791	53.4499	63.854500000000002	69.680599999999998	72.941500000000005	74.830600000000004	75.989999999999995	79.427599999999998	80.276799999999994	79.942099999999996	82.493200000000002	85.671300000000002	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	43.478260869565219	62.184024266936305	69.767441860465127	71.284125379170874	71.789686552072808	75.328614762386252	76.845298281092013	78.867542972699695	86.956521739130437	86.956521739130437	ANN	1	5	10	15	20	25	30	60	120	180	37.741300000000003	54.872399999999999	67.430800000000005	73.561999999999998	76.518100000000004	77.877200000000002	78.361500000000007	76.711600000000004	87.125200000000007	85.777100000000004	Time (min)


Removal efficiency (%)




2	3	4	5	6	7	8	9	10	11	56.179775280898888	70.958646616541358	75.65789473684211	77.134986225895304	85.332103321033216	88.179218303145859	87.235996326905408	85.996240601503757	62.9973474801061	48.36512261580382	pH


Removal efficiency (%)



2.5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	2.3809523809523725E-2	0.38095238095238093	0.69047619047619024	0.76190476190476186	1.0238095238095235	1.1666666666666663	1.19047619047619	1.2619047619047616	1.2857142857142854	1.6666666666666661	2.0952380952380949	2.4523809523809521	2.4523809523809521	5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	0.54761904761904834	1.8809523809523814	2.5476190476190479	2.6428571428571432	2.9285714285714288	3.0714285714285716	3.1904761904761907	3.3095238095238098	3.3809523809523814	3.666666666666667	4.2619047619047619	4.5238095238095237	4.5238095238095237	7.5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	1.5	3.0714285714285716	3.8333333333333335	4.1428571428571432	4.3333333333333339	4.5952380952380949	5.3095238095238102	5.0476190476190474	5.5952380952380949	5.9047619047619051	6.2380952380952381	6.5	6.5	10 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	1.8809523809523814	4.3333333333333339	5.0476190476190483	5.8809523809523814	6.1666666666666679	6.5000000000000009	7.2619047619047628	7.4523809523809526	7.5952380952380958	7.9523809523809526	8.4523809523809526	8.5238095238095237	8.5238095238095237	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	2.7307862679955672	6.0796234772978925	7.2191583610188239	8.2191583610188239	9.2191583610188239	9.4052048726467312	10.56799557032115	12.033111849390917	11.823809523809523	11.823809523809523	11.823809523809523	11.823809523809523	11.823809523809523	Time (min)


qt (mg/g)




2.5000000000000001E-2	0.05	0.1	0.15	0.2	0.25	84.407612031921417	86.863106200122786	84.714548802946595	80.110497237569064	76.12031921424186	61.387354205033773	Dosage (g)


Removal efficiency (%)




26	35	45	55	84.92	86.53	87.55	91.31	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	1.8	1.8622960090141796	1.9524945349834926	1.9498487126342416	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	30.86	15.75	6.47	8.9499999999999993	Desorption agents


Removal efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	10.9541984732824	15.267175572519086	27.671755725190835	30.534351145038173	41.030534351145036	46.755725190839691	47.70992366412213	50.57251908396946	51.526717557251899	66.793893129770979	83.969465648854964	98.282442748091611	98.282442748091611	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	11.8492	18.526700000000002	26.867999999999999	33.820700000000002	39.052399999999999	42.839100000000002	45.579099999999997	53.298900000000003	54.856099999999998	66.680400000000006	85.116399999999999	93.906999999999996	97.225300000000004	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	36.078965282505116	41.184479237576589	43.907420013614704	55.479918311776721	63.648740639891081	66.371681415929217	67.733151803948275	75.221238938053105	82.028590878148407	82.709326072157921	84.41116405718175	84.41116405718175	ANN	1	5	10	15	20	25	30	60	120	180	240	300	24.962499999999999	37.082799999999999	49.4696	57.838500000000003	63.113500000000002	66.389099999999999	68.433199999999999	71.890199999999993	73.791200000000003	77.597300000000004	81.949299999999994	85.267799999999994	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	40.50374404356706	54.799183117767193	70.796460176991147	78.624914908100749	80.667120490129335	82.368958475153164	85.091899251191293	85.432266848196051	87.13410483321988	87.13410483321988	ANN	1	5	10	15	20	25	30	60	120	180	43.897399999999998	57.105699999999999	68.1922	74.858500000000006	78.937299999999993	81.551199999999994	83.293599999999998	84.861199999999997	81.600300000000004	86.297600000000003	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	24.377856780091424	49.517521584560697	55.611985779583556	65.007618080243788	68.308786185881161	72.625698324022338	69.832402234636874	76.688674454037596	80.243778567800916	80.243778567800916	82.529202640934486	82.529202640934486	ANN	1	5	10	15	20	25	30	60	120	180	240	300	31.039200000000001	44.494500000000002	57.145000000000003	65.104399999999998	69.882000000000005	72.747200000000007	74.484999999999999	77.221699999999998	80.202399999999997	86.746899999999997	80.467799999999997	78.291600000000003	Time (min)


Remonval efficiency (%)




2	3	4	5	6	7	8	9	10	11	80.694586312563843	83.646616541353382	85.526315789473685	87.235996326905408	88.560885608856097	93.898951382268834	93.663911845730027	91.635338345864653	82.228116710875327	79.700272479564035	pH


Removal efficiency (%)



2.5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	0.47619047619047583	1.0476190476190472	1.0952380952380949	1.3095238095238091	1.3571428571428568	1.6190476190476186	1.6666666666666661	1.7619047619047614	1.8809523809523805	2.0476190476190474	2.2857142857142851	2.2857142857142851	5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	1.2142857142857149	2.3333333333333335	2.7380952380952381	2.8809523809523814	3.166666666666667	3.1904761904761907	3.1904761904761907	3.4523809523809526	3.9523809523809526	4.0714285714285712	4.2857142857142856	4.2857142857142856	7.5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	1.6190476190476195	3.285714285714286	4.0714285714285712	4.4523809523809526	5.0714285714285712	4.8571428571428577	5.3809523809523814	5.5952380952380949	5.833333333333333	6.0238095238095237	6.2142857142857144	6.2142857142857144	10 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	2.7380952380952381	4.7619047619047628	5.7857142857142865	6.3809523809523814	6.9047619047619051	7.1904761904761916	7.3809523809523814	7.738095238095239	7.8095238095238102	7.8809523809523814	7.9761904761904763	7.9761904761904763	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	3.8935769656699861	6.9866002214839398	8.4052048726467312	9.4749723145071965	10.405204872646731	11.12613510520487	11.335437430786266	11.451716500553708	11.823809523809523	12.033111849390917	12.312181616832778	12.312181616832778	Time (min)


qt (mg/g)




2.5000000000000001E-2	0.05	0.1	0.15	0.2	0.25	84.407612031921417	93.922651933701658	92.081031307550646	89.625537139349305	85.328422344996923	84.714548802946595	Dosage (g)


Removal efficiency (%)



% REMOVAL	
26	35	45	55	88.43	90.46	91.2	93.88	Temperature (oC)


% Removal




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	1.9170850949186278	2.04	2.0842998508309125	2.7328384571339055	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	4.12	18.38	3.04	11.91	Desorption agents


% Desorbed



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	23.144996596324038	46.970728386657598	58.202859087814836	63.648740639891081	72.498298162014976	69.434989788972103	76.923076923076934	79.986385296119806	83.39006126616745	86.113002042205579	88.835942818243709	88.835942818243709	ANN	1	5	10	15	20	25	30	60	120	180	240	300	25.6815	47.496099999999998	55.933	63.186700000000002	67.880099999999999	70.709400000000002	72.397900000000007	75.960099999999997	84.260099999999994	87.199600000000004	88.4315	89.466200000000001	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	25.136798905608746	50.102599179206571	64.295485636114918	71.135430916552664	75.239398084815321	79.343365253077991	84.302325581395351	90.287277701778379	90.458276333789328	90.458276333789328	ANN	1	5	10	15	20	25	30	60	120	180	24.719799999999999	48.683399999999999	63.057600000000001	72.183599999999998	78.303899999999999	81.993799999999993	84.118399999999994	87.491	88.904799999999994	86.543599999999998	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	18.129770992366421	23.854961832061068	36.259541984732813	55.343511450381669	56.297709923664122	57.251908396946554	59.160305343511453	60.114503816793878	68.702290076335871	70.610687022900763	ANN	1	5	10	15	20	25	30	60	120	180	17.700500000000002	30.2958	40.149099999999997	47.597900000000003	53.495399999999997	57.443899999999999	59.716000000000001	61.682499999999997	66.124899999999997	70.553600000000003	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	38.801906058543246	62.627637848876795	73.859768550034048	76.242341729067391	83.049693669162693	85.772634445200822	86.113002042205579	91.558883594281824	94.281824370319939	94.281824370319939	ANN	1	5	10	15	20	25	30	60	120	180	38.283200000000001	62.963900000000002	72.222200000000001	78.164900000000003	82.693799999999996	85.630399999999995	87.325599999999994	89.883300000000006	93.711600000000004	94.281800000000004	Time (min)


Removal efficiency (%)



2	3	4	5	6	7	8	9	10	11	75.076608784473933	78.477443609022572	83.646616541353382	90.449954086317717	92.712177121771205	98.665395614871301	96.418732782369133	93.984962406015043	82.228116710875327	79.700272479564035	pH


Removal efficiency (%)



2.5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	0.38095238095238093	0.78571428571428559	0.92857142857142838	1.1190476190476186	1.2380952380952377	1.2619047619047616	1.2857142857142854	1.714285714285714	1.7857142857142854	2.0952380952380949	2.1428571428571423	2.2380952380952377	2.2857142857142851	2.2857142857142851	5 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	1.1904761904761911	1.5238095238095242	2.2380952380952386	2.3571428571428577	2.6190476190476195	3.0238095238095246	3.166666666666667	3.4523809523809526	3.6190476190476195	4.1190476190476195	4.1428571428571432	4.2380952380952381	4.4285714285714288	4.4285714285714288	7.5mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	1.8809523809523814	2.4761904761904763	3.6666666666666665	4.0476190476190474	4.1190476190476195	4.6904761904761907	4.8333333333333339	5.8809523809523814	6.333333333333333	6.4761904761904763	6.5	6.5238095238095237	6.5714285714285712	6.5714285714285712	10 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	2.4523809523809534	4.0476190476190483	5.2142857142857153	5.6666666666666679	6.1190476190476195	6.9285714285714288	7.1666666666666679	7.7619047619047628	8.0476190476190474	8.3095238095238102	8.4047619047619051	8.6190476190476204	8.7857142857142865	8.7857142857142865	15 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	2.2191583610188239	3.6145071982281252	4.6842746400885904	5.4749723145071965	6.102879291251381	6.2424141749723114	6.9400885935769629	9.1261351052048703	10.98660022148394	11.916832779623476	12.172646733111847	12.358693244739754	12.521483942414173	12.963344407530453	Time (min)


qt (mg/g)




2.5000000000000001E-2	0.05	0.1	0.15	0.2	0.25	81.03130755064457	87.170042971147936	88.867500000000007	89.911000000000001	82.965000000000003	74.278698588090847	Dosage (g)


Removal efficiency (%)



% REMOVAL	
26	35	45	55	93.1	92.16	84.47	82.93	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.6021689876976546	2.04	1.6937164777921991	1.5812670354674041	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	20.75	28.21	9.07	3.69	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	360	420	25.278058645096067	32.355915065722954	47.522750252780597	50.050556117290206	55.611729019211324	64.206268958544001	67.23963599595551	73.306370070778556	76.845298281092013	87.462082912032358	87.967644084934278	89.98988877654196	94.034378159757338	94.034378159757338	ANN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	22.7622	33.975900000000003	45.854399999999998	54.158099999999997	59.665900000000001	63.393500000000003	66.055300000000003	74.772800000000004	85.491	91.658000000000001	94.071600000000004	94.6905	95.152600000000007	95.528700000000001	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	10.601915184678511	24.45280437756497	33.344733242134048	40.868673050615598	48.39261285909712	54.377564979480148	59.165526675786595	72.332421340629267	84.644322845417236	89.945280437756495	92.168262653898779	92.168262653898779	ANN	1	5	10	15	20	25	30	60	120	180	240	300	14.041700000000001	21.636700000000001	31.4298	39.771500000000003	46.302500000000002	51.382300000000001	55.452300000000001	70.965100000000007	85.736800000000002	90.162300000000002	90.855900000000005	91.788799999999995	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	240	3.8167938931297583	10.496183206106871	23.854961832061068	51.526717557251899	52.480916030534338	57.251908396946554	62.022900763358777	63.931297709923662	71.564885496183194	80.15267175572518	80.15267175572518	ANN	1	5	10	15	20	25	30	60	120	180	240	11.611499999999999	20.651	33.652299999999997	44.301099999999998	51.557299999999998	56.225499999999997	59.241900000000001	65.97	71.913200000000003	77.558700000000002	83.842299999999994	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	180	13.614703880190609	16.678012253233497	41.865214431586118	45.609257998638533	48.67256637168142	59.564329475833901	67.392784206943503	73.179033356024505	77.263444520081691	84.41116405718175	ANN	1	5	10	15	20	25	30	60	120	180	13.1264	24.2423	39.590699999999998	51.252699999999997	58.6068	63.007199999999997	65.649000000000001	70.386200000000002	74.996700000000004	81.549000000000007	Time (min)


Removal efficiency (%)




6 ML/MIN	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	0	4.8138717109251848E-2	0.16878865041833394	0.24699890869407057	0.32520916696980717	0.37856190129744144	0.42282041954650168	0.4719291863708015	0.49860555353461861	0.5950042439675034	0.66775797259609571	0.6623014429489511	0.74354310658421252	0.74475566872802246	0.82539105129137891	0.83812295380138235	0.84054807808900223	0.85873651024615016	0.85206741845519585	0.87692494240329821	0.88541287740996732	0.9587728871104646	0.95998544925427443	0.96180429246998911	0.98241784891475703	0.99636231356857041	1	1	12 ML/MIN	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	0	3.7831938886867957E-2	0.32217776161028255	0.44767794349460405	0.54710803928701346	0.62168061113132056	0.66957681581181039	0.72050442585182495	0.80174608948708626	0.81872195950042437	0.85085485631138602	0.90905783921425987	0.94785982781617573	0.96180429246998911	0.96907966533284839	0.98241784891475703	0.99029950284952106	0.99211834606523586	1	1	Time (min)


Ct/Co




2CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	1260	1.7218382442100159E-2	0.18818964471929189	0.24699890869407057	0.34521644234267002	0.38523099308839576	0.38826239844792043	0.44707166242269913	0.53376985570510482	0.57863465502607003	0.64896325936704269	0.67927731296228944	0.68412756153752874	0.7126227719170608	0.77810112768279383	0.78719534376136779	0.81629683521280472	0.86661816418091431	0.88177519097853774	0.88541287740996732	0.89086940705711182	0.8963259367042562	0.90299502849521041	0.92421486601188318	0.98120528677094709	0.99636231356857041	0.99818115678428532	1	1	1CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	1260	3.7831938886867957E-2	0.32217776161028255	0.44767794349460405	0.54710803928701346	0.62168061113132056	0.66957681581181039	0.72050442585182495	0.80174608948708626	0.81872195950042437	0.85085485631138602	0.90905783921425987	0.94785982781617573	0.96180429246998911	0.96907966533284839	0.98241784891475703	0.99029950284952106	0.99211834606523586	1	1	Time (min)


Ct/Co




25 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	0.12558253617856269	0.38803041452048082	0.45425558008339473	0.49227373068432684	0.62840323767476092	0.66887417218543044	0.6774589158695119	0.68604365955359325	0.72774098601913173	0.80255089526612711	0.86877606082904102	0.92151091488839831	0.94849153789551144	0.9730193769928871	0.99386804022565622	1	1	50 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	3.7831938886867957E-2	0.32217776161028255	0.44767794349460405	0.54710803928701346	0.62168061113132056	0.66957681581181039	0.72050442585182495	0.80174608948708626	0.81872195950042437	0.85085485631138602	0.90905783921425987	0.94785982781617573	0.96180429246998911	0.96907966533284839	0.98241784891475703	0.99029950284952106	0.99211834606523586	1	1	Time (min)


Ct/Co




1 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	0.31120590054981467	0.11240144598070753	5.5778003227908539E-3	-0.38469195011915736	-0.69806208988036633	-0.67356714967226594	-1.0644661485113271	-1.0708349548842864	-1.5533083808779065	-1.6443277396495415	-1.662311706223633	-1.8048352666720493	-1.7509090134648959	-3.1465581044607225	-3.1776749707109104	-3.2260878508140549	2 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	0.45462203923104955	0.21250950427428736	-0.13528538014666239	-0.31717102521891394	-0.61448521180096916	-0.75045261152765441	-0.77280593737447401	-0.90815647248347331	-1.2546347519150491	-1.3081017927345164	-1.4914568373672279	-1.8713825084335172	-2.0093491648594686	-2.0447186347218409	-2.0996525822959677	-2.1570521443847612	-2.2309548180427186	-2.5010424316974054	Time (min)


ln (Co/Ct - 1)




1 CM	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	-0.49565670293123176	-0.31120590054981473	-0.11240144598070739	-5.5778003227907966E-3	0.3846919501191573	0.69806208988036611	0.67356714967226594	1.0644661485113271	1.0708349548842868	1.5533083808779062	1.6443277396495417	1.6623117062236326	1.8048352666720489	1.9636270105961253	2 CM	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	-0.45462203923104944	-0.21250950427428719	0.13528538014666247	0.31717102521891405	0.61448521180096904	0.75045261152765452	0.77280593737447434	0.90815647248347375	1.2546347519150491	1.308101792734516	1.4914568373672275	1.8713825084335174	2.0093491648594686	2.0447186347218405	2.0996525822959677	Time (min)


ln (Ct/Co - Ct)




(a)

BEFORE 	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	0.61599999999999999	0.71499999999999997	1.327	0.85399999999999998	0.77500000000000002	0.77300000000000002	0.87	0.69699999999999995	0.42199999999999999	0.23499999999999999	0.27200000000000002	0.40100000000000002	0.59599999999999997	0.82099999999999995	0.82499999999999996	0.746	0.28399999999999997	4.4999999999999998E-2	2.8000000000000001E-2	2.7E-2	2.4E-2	2.1000000000000001E-2	AFTER 	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	9.7000000000000003E-2	0.129	0.223	0.14099999999999999	0.124	0.123	0.14299999999999999	9.7000000000000003E-2	6.5000000000000002E-2	3.5999999999999997E-2	4.4999999999999998E-2	6.5000000000000002E-2	9.1999999999999998E-2	0.111	0.111	9.2999999999999999E-2	3.5999999999999997E-2	8.0000000000000002E-3	2E-3	2E-3	2E-3	3.0000000000000001E-3	BEFORE 	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	0.61599999999999999	0.71499999999999997	1.327	0.85399999999999998	0.77500000000000002	0.77300000000000002	0.87	0.69699999999999995	0.42199999999999999	0.23499999999999999	0.27200000000000002	0.40100000000000002	0.59599999999999997	0.82099999999999995	0.82499999999999996	0.746	0.28399999999999997	4.4999999999999998E-2	2.8000000000000001E-2	2.7E-2	2.4E-2	2.1000000000000001E-2	AFTER 	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	9.7000000000000003E-2	0.129	0.223	0.14099999999999999	0.124	0.123	0.14299999999999999	9.7000000000000003E-2	6.5000000000000002E-2	3.5999999999999997E-2	4.4999999999999998E-2	6.5000000000000002E-2	9.1999999999999998E-2	0.111	0.111	9.2999999999999999E-2	3.5999999999999997E-2	8.0000000000000002E-3	2E-3	2E-3	2E-3	3.0000000000000001E-3	Wavelength  (nm)


Absorbance




(b)

BEFORE	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	1.282	1.6559999999999999	2.5489999999999999	1.702	1.5289999999999999	1.546	1.7090000000000001	1.3360000000000001	0.77700000000000002	0.432	0.52100000000000002	0.79200000000000004	1.2	1.661	1.6419999999999999	1.498	0.48099999999999998	5.1999999999999998E-2	2.8000000000000001E-2	2.1000000000000001E-2	2.1000000000000001E-2	1.9E-2	AFTER	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	0.36899999999999999	0.22800000000000001	0.22	0.151	9.6000000000000002E-2	9.7000000000000003E-2	0.11600000000000001	0.129	9.6000000000000002E-2	5.2999999999999999E-2	5.0999999999999997E-2	5.2999999999999999E-2	6.4000000000000001E-2	7.0000000000000007E-2	6.8000000000000005E-2	5.5E-2	2.3E-2	0.01	8.0000000000000002E-3	5.0000000000000001E-3	6.0000000000000001E-3	5.0000000000000001E-3	Wavelength (nm)


Absorbance




6 ML/MIN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	1260	3.8291252841928919E-3	8.6155318894340065E-3	2.9556060787363884E-2	0.1193011846356348	0.1904989828885964	0.24374775637190377	0.28443221251645323	0.35563001076941481	0.45135814287423709	0.49503410314706225	0.50879502213713046	0.53153045351202577	0.75230345817877231	0.76367117386621985	0.77683379203063296	0.80615053248773494	0.8414502812013881	0.88811774560248891	0.90726337202345331	0.91444298193131501	0.93598181165490013	0.95512743807586442	0.96829005624027764	0.98504247935862155	0.98623908100993174	0.99162378844082799	1	1	12 ML/MIN	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	1260	2.1179849228191935E-2	0.14562642096446093	0.31135574967093455	0.39152806030872317	0.472298671772167	0.50520521718319966	0.56204379562043782	0.64281440708388171	0.67033624506401823	0.77264568625104713	0.80495393083642464	0.81691994734952744	0.82589445973435449	0.83786047624745719	0.87854493239200682	0.88811774560248891	0.8952973555103505	0.90726337202345331	0.98623908100993174	0.98803398348689719	0.99222208926648325	1	1	Time (min)


Ct/Co




2 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	1260	1320	1380	1420	3.2308244585377527E-3	9.2975948306808665E-2	0.19767859279645808	0.25870527701328228	0.29819313150652149	0.3430656934306569	0.42443460571975583	0.4537513461768577	0.55546248653823138	0.60272825176498745	0.68290056240277597	0.65358382194567421	0.72837142515256659	0.7187986119420845	0.7475170515735311	0.75290175900442735	0.73614933588608356	0.77982529615890872	0.8653823142275936	0.89051094890510962	0.9000837621155916	0.91145147780303937	0.91623788440828058	0.92640899844441782	0.92940050257269358	0.99162378844082799	0.98145267440469064	0.98623908100993174	0.99102548761517295	1	1	1 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	1260	1320	1380	1420	2.1179849228191935E-2	0.14562642096446093	0.31135574967093455	0.39152806030872317	0.472298671772167	0.50520521718319966	0.56204379562043782	0.64281440708388171	0.67033624506401823	0.77264568625104713	0.80495393083642464	0.81691994734952744	0.82589445973435449	0.83786047624745719	0.87854493239200682	0.88811774560248891	0.8952973555103505	0.90726337202345331	0.98623908100993174	0.98803398348689719	0.99222208926648325	1	1	Time (min)


Ct/Co




25 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	3.2218696607273618E-2	0.18598974859653408	0.34586282645838423	0.37637295582133273	0.4666829387356603	0.47400536978276792	0.52648279228703931	0.64242128386624353	0.67659262875274606	0.74127410300219676	0.78032706858677092	0.7937515255064681	0.80839638760068344	0.80961679277520138	0.85843299975591891	0.91701244813278004	0.9865755430803026	1	1	50 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	2.1179849228191935E-2	0.14562642096446093	0.31135574967093455	0.39152806030872317	0.472298671772167	0.50520521718319966	0.56204379562043782	0.64281440708388171	0.67033624506401823	0.77264568625104713	0.80495393083642464	0.81691994734952744	0.82589445973435449	0.83786047624745719	0.9	0.92	0.94	0.95	0.98623908100993174	0.98803398348689719	0.99222208926648325	1	1	Time (min)


Ct/Co




1 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	0.92258137958448361	0.59438218375283935	0.19518474093721755	1.9864240568646205E-2	-3.5183717575309678E-2	-0.12628939602946898	-1.1729131295029667	-1.2473095965565659	-1.4251885727342308	-1.6690587009446913	-2.0716573123318569	-2.2806692667229331	-2.3691320853128359	-2.6824288084194525	-3.0580182596382683	-3.4189013723014163	2 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	0.6496620686202067	0.3045949083261853	0.18552492965415654	-0.22276662968252273	-0.41684588383511634	-0.76713385155643976	-0.6348299120265547	-0.98637551801847589	-0.93851012771195685	-1.0854134010234577	-1.1141487587830352	-1.0260497233045336	-1.2646485757293493	-1.8607325874334915	-2.095970843631048	-2.1981556141794254	-2.3314876841745718	-2.3922952060697189	-2.5327930633310736	Time (min)


ln (Co/Ct - 1)




1 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	0.2494608596315829	0.58760053181642558	0.70970623423303913	1.2233109274719356	1.4175492642247978	1.4956176030317996	1.5568053240523563	1.6423943682008093	1.9787226725808926	2.071657312331856	2.9	3.5	4.27206618353551	4.4136464184293347	4.8486592036600404	2 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	-0.30459490832618524	-0.18552492965415657	0.22276662968252264	0.41684588383511623	0.76713385155643976	0.63482991202655448	0.98637551801847567	0.93851012771195663	1.0854134010234575	1.114148758783035	1.3	1.5	1.8607325874334919	2.0959708436310476	2.1981556141794254	Time (min)


ln (Ct/Co - Ct)




(a)

BEFORE 	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	0.49099999999999999	0.66300000000000003	1.228	0.81499999999999995	0.73499999999999999	0.74399999999999999	0.82099999999999995	0.67	0.42599999999999999	0.249	0.27100000000000002	0.39300000000000002	0.57699999999999996	0.82399999999999995	0.82499999999999996	0.72299999999999998	0.26800000000000002	5.0999999999999997E-2	3.5000000000000003E-2	3.2000000000000001E-2	2.8000000000000001E-2	2.7E-2	AFTER 	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	0.25900000000000001	8.8999999999999996E-2	0.14499999999999999	0.121	5.7000000000000002E-2	5.5E-2	5.8999999999999997E-2	5.5E-2	4.2000000000000003E-2	2.9000000000000001E-2	2.3E-2	2.5000000000000001E-2	2.7E-2	3.1E-2	3.1E-2	2.7E-2	1.4999999999999999E-2	8.0000000000000002E-3	5.0000000000000001E-3	7.0000000000000001E-3	5.0000000000000001E-3	4.0000000000000001E-3	Wavelength (nm)


Absorbance




(b)

BEFORE	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	1.274	1.663	3.7890000000000001	1.712	1.5369999999999999	1.54	1.72	1.383	0.84899999999999998	0.47099999999999997	0.53700000000000003	0.79700000000000004	1.18	1.651	1.645	1.5029999999999999	0.54900000000000004	8.7999999999999995E-2	0.06	5.1999999999999998E-2	0.05	4.9000000000000002E-2	AFTER	200	210	220	230	240	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	0.193	0.107	9.4E-2	5.8999999999999997E-2	1.7999999999999999E-2	1.2999999999999999E-2	1.2E-2	1.2999999999999999E-2	8.0000000000000002E-3	6.0000000000000001E-3	5.0000000000000001E-3	4.0000000000000001E-3	5.0000000000000001E-3	0.02	7.0000000000000001E-3	7.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	0	0	1E-3	0	Wavelength (nm)


Absorbance




12 ml/min	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	8.2886857863220934E-2	0.13961550583044435	0.18373778758272927	0.25937598487236052	0.30349826662464541	0.31925622439331858	0.34446895682319567	0.45792625275764248	0.50835171761739673	0.57768673179955865	0.58083832335329333	0.6218090135518437	0.75102426725496374	0.75102426725496374	0.75732745036243299	0.8424204223132683	0.90545225338796087	0.94642294358651124	0.97793885912385747	1	1	1	6 ml/min	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	2.9309801449732116E-2	6.3977308540813113E-2	0.11125118184683264	0.11125118184683264	0.15222187204538293	0.17428301292152537	0.23101166088874878	0.30034667507091078	0.31925622439331858	0.45477466120390792	0.50835171761739673	0.51780649227860065	0.52726126693980457	0.58083832335329333	0.67223447841159778	0.77623699968484072	0.80144973211471793	0.82035928143712578	0.8550267885282069	0.89914907028049162	0.91490702804916479	0.94957453514024581	0.95902930980144963	0.97163567601638823	1	1	Time (min)


Ct/Co




1 CM	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	0	8.2886857863220934E-2	0.13961550583044435	0.18373778758272927	0.25937598487236052	0.30349826662464541	0.31925622439331858	0.34446895682319567	0.45792625275764248	0.50835171761739673	0.57768673179955865	0.58083832335329333	0.6218090135518437	0.75102426725496374	0.75102426725496374	0.75732745036243299	0.8424204223132683	0.90545225338796087	0.94642294358651124	0.97793885912385747	1	1	2 CM	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	0	7.2486605735896624E-3	4.50677592184053E-2	5.767412543334384E-2	7.658367475575166E-2	9.8644815631894103E-2	0.14907028049164828	0.17428301292152537	0.24046643554995267	0.29719508351717616	0.3602269145918689	0.38228805546801131	0.45792625275764248	0.49259375984872356	0.50835171761739673	0.5713835486920894	0.59344468956823193	0.66277970375039386	0.73841790104002514	0.90545225338796087	0.91805861960289947	0.95272612669398049	0.97478726757012291	0.99054522533879608	1	1	Time (min)


Ct/Co




7 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	8.2886857863220934E-2	0.13961550583044435	0.18373778758272927	0.25937598487236052	0.30349826662464541	0.31925622439331858	0.34446895682319567	0.45792625275764248	0.50835171761739673	0.57768673179955865	0.58083832335329333	0.6218090135518437	0.75102426725496374	0.75102426725496374	0.75732745036243299	0.8424204223132683	0.90545225338796087	0.94642294358651124	0.97793885912385747	1	1	14 mg/L	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	4.8883335936279873E-2	0.15976885834764951	0.22692487896298608	0.24098079025456817	0.30657504294861787	0.39715758238325788	0.41589879743870067	0.52834608777135728	0.59706387630798063	0.68608464782133383	0.7423082929876621	0.77042011557082624	0.78135249101983439	0.85163204747774479	0.91878806809308122	0.95314696236139307	0.95939403404654067	0.97188817741683586	1	1	1	Time (min)


Ct/Co




1 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	0.41732269703675684	0.33963230459464511	0.1	-0.39324605578074961	-0.78187764292265816	-1.0580007097193835	-1.210684921460957	-1.5	-1.8	-2.4259933032889798	-3.0127532578882916	-3.1623868701483961	-3.5430505336790046	2 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	1.2	1.1501239952002438	0.86069058182070701	0.57437940824102252	0.479847843280513	0.16869390623721611	2.9627127557032232E-2	-3.3409977881626127E-2	-0.28749823202475289	-1	-1.5	-2	-2.2593295843230869	Time (min)


ln (Co/Ct - 1)




1 CM	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	-1.7419116635004874	-1.5555715952328077	-1.150123995200244	-0.8606905818207069	-0.57437940824102263	-0.47984784328051289	-0.16869390623721631	-2.9627127557032208E-2	3.3409977881626016E-2	0.287498232024753	0.37822403130143428	0.67570624824674763	1.0377617377171517	2.2593295843230883	2.4162571259439067	2 CM	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	0.14907028049164828	0.17428301292152537	0.24046643554995267	0.29719508351717616	0.3602269145918689	0.38228805546801131	0.45792625275764248	0.49259375984872356	0.50835171761739673	0.5713835486920894	0.59344468956823193	0.66277970375039386	0.73841790104002514	0.90545225338796087	0.91805861960289947	Time (min)


ln (Ct/Co - Ct)




(a)

BEFORE 	200	210	220	230	240	250	260	270	280	290	300	310	320	330	340	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	505	510	520	530	540	550	560	570	580	590	600	610	620	630	640	650	0.76200000000000001	0.749	0.59	0.54200000000000004	0.443	0.28899999999999998	0.25	0.26800000000000002	0.24	0.20200000000000001	0.20899999999999999	0.245	0.223	0.13	6.5000000000000002E-2	4.3999999999999997E-2	5.8000000000000003E-2	7.1999999999999995E-2	7.1999999999999995E-2	8.4000000000000005E-2	9.4E-2	9.8000000000000004E-2	0.10299999999999999	0.109	0.11799999999999999	0.14399999999999999	0.182	0.22600000000000001	0.26800000000000002	0.30099999999999999	0.318	0.318	0.311	0.28399999999999997	0.247	0.19900000000000001	0.13900000000000001	7.5999999999999998E-2	3.5000000000000003E-2	1.4999999999999999E-2	8.0000000000000002E-3	6.0000000000000001E-3	4.0000000000000001E-3	4.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	AFTER 	200	210	220	230	240	250	260	270	280	290	300	310	320	330	340	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	505	510	520	530	540	550	560	570	580	590	600	610	620	630	640	650	0.34899999999999998	0.26400000000000001	0.19800000000000001	0.12	3.1E-2	2.5000000000000001E-2	2.9000000000000001E-2	2.1999999999999999E-2	1.7999999999999999E-2	1.2E-2	8.9999999999999993E-3	0.01	8.0000000000000002E-3	5.0000000000000001E-3	5.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	2E-3	1E-3	1E-3	1E-3	2E-3	1E-3	1E-3	1E-3	1E-3	2E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	Wavelength (nm)


Absorbance




(b)

BEFORE	200	210	220	230	240	250	260	270	280	290	300	310	320	330	340	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	505	510	520	530	540	550	560	570	580	590	600	610	620	630	640	650	1.4530000000000001	1.3839999999999999	1.4530000000000001	1.3839999999999999	1.1659999999999999	0.93	0.68100000000000005	0.55600000000000005	0.49299999999999999	0.38200000000000001	0.32	0.32	0.34	0.32500000000000001	0.216	0.13200000000000001	0.11	0.11600000000000001	0.13800000000000001	0.16500000000000001	0.19	0.218	0.22700000000000001	0.23599999999999999	0.255	0.30399999999999999	0.379	0.46600000000000003	0.55000000000000004	0.61599999999999999	0.64500000000000002	0.64	0.625	0.56699999999999995	0.49299999999999999	0.40100000000000002	0.28799999999999998	0.17	8.6999999999999994E-2	4.4999999999999998E-2	2.8000000000000001E-2	1.9E-2	1.7000000000000001E-2	1.6E-2	1.4999999999999999E-2	1.4E-2	1.2999999999999999E-2	AFTER	200	210	220	230	240	250	260	270	280	290	300	310	320	330	340	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	505	510	520	530	540	550	560	570	580	590	600	610	620	630	640	650	0.50800000000000001	0.24099999999999999	0.22800000000000001	0.184	0.11600000000000001	0.104	0.10199999999999999	9.5000000000000001E-2	8.7999999999999995E-2	7.9000000000000001E-2	7.1999999999999995E-2	6.2E-2	6.4000000000000001E-2	6.0999999999999999E-2	5.6000000000000001E-2	5.3999999999999999E-2	4.8000000000000001E-2	4.7E-2	4.7E-2	4.4999999999999998E-2	4.3999999999999997E-2	4.2000000000000003E-2	3.9E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.3000000000000002E-2	3.2000000000000001E-2	3.2000000000000001E-2	3.2000000000000001E-2	3.2000000000000001E-2	3.2000000000000001E-2	2.9000000000000001E-2	0.03	2.8000000000000001E-2	2.8000000000000001E-2	2.5000000000000001E-2	2.4E-2	2.3E-2	2.1000000000000001E-2	0.02	1.9E-2	1.6E-2	1.7000000000000001E-2	1.6E-2	1.4999999999999999E-2	1.2999999999999999E-2	1.2999999999999999E-2	Wavelength (nm)


Absorbance




12 ml/min	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	8.9190040970690193E-2	9.234163252442483E-2	0.23101166088874878	0.30349826662464541	0.35707532303813422	0.36337850614560352	0.39804601323668448	0.48313898518751963	0.53986763315474307	0.58083832335329333	0.62496060510557827	0.67223447841159778	0.75417585880869831	0.7667822250236368	0.791994957453514	0.84557201386700298	0.90230066183422619	0.94642294358651124	0.98109045067759215	1	1	1	6 ml/min	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	3.8764576110936019E-2	7.658367475575166E-2	7.9735266309486283E-2	0.11755436495430192	0.17113142136779072	0.24361802710368732	0.37283328080680739	0.39174283012921524	0.4327135203277655	0.52095808383233533	0.54301922470847763	0.59029309801449725	0.63756697132051687	0.65962811219665929	0.71005357705641348	0.72581153482508654	0.791994957453514	0.8676331547431454	0.8896942956192877	0.89914907028049162	0.92436180271036872	0.94011976047904189	0.99054522533879608	1	1	Time (min)


Ct/Co




1 CM	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	1260	0	7.6376554174067496E-2	0.27821734216050376	0.39447763604069108	0.4639108671080252	0.48005813014694015	0.53980300339092535	0.57694170838042946	0.6221540448893913	0.7174228968189893	0.73195543355401271	0.74325851768125317	0.75940578072016796	0.81107702244469571	0.83045373809139356	0.91764895850153394	0.94509930566768918	0.95317293718714668	0.9757791054416276	1	1	2 CM	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	900	960	1020	1080	1140	1200	1260	0	5.5385112223478125E-2	7.1532375262393019E-2	9.0909090909090925E-2	0.1587275956725335	0.21685774261262716	0.3105118682383336	0.36541256257064431	0.40739544647182308	0.46068141450024225	0.55595026642984025	0.56402389794929764	0.58824479250766992	0.61085096076215084	0.62053931858549982	0.6302276764088488	0.63668658162441472	0.6689811077022445	0.70934926529953179	0.74325851768125317	0.81430647505247866	0.82883901178750208	0.85144518004198289	0.8659777167770063	0.92733731632488292	0.9919263684805425	0.99354109478443398	1	1	Time (min)


Ct/Co




14 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	0	7.6376554174067496E-2	0.27821734216050376	0.39447763604069108	0.4639108671080252	0.48005813014694015	0.53980300339092535	0.57694170838042946	0.6221540448893913	0.7174228968189893	0.73195543355401271	0.74325851768125317	0.75940578072016796	0.81107702244469571	0.83045373809139356	0.91764895850153394	0.94509930566768918	0.95317293718714668	0.9757791054416276	1	1	7 mg/L	0	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	0	8.9190040970690193E-2	9.234163252442483E-2	0.23101166088874878	0.30349826662464541	0.35707532303813422	0.36337850614560352	0.39804601323668448	0.48313898518751963	0.53986763315474307	0.58083832335329333	0.62496060510557827	0.67223447841159778	0.75417585880869831	0.7667822250236368	0.791994957453514	0.84557201386700298	0.90230066183422619	0.94642294358651124	0.98109045067759215	1	Time(min)


Ct/Co




2 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	0.55194805922976931	0.37474299240755782	0.15759973475724609	0	-0.25750919281441187	-0.35671415885609187	-0.45089059814832866	-0.49183798342663976	-0.53319367063233014	-0.6	-0.70358036994494799	-0.89222570009152424	-1.0629742486029654	1 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	-0.1595496131574029	-0.32	-0.49870113627441076	-0.7	-1.0045663695902609	-1.0629742486029654	-1.1494244830055438	-1.4570236159582437	-2	-2.4108238155787509	-2.8457640116810117	-3.0133350522601701	-3.3	-3.6	Time (min)


ln (Co/Ct - 1)




1 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	-0.55194805922976942	-0.37474299240755787	-0.15759973475724601	0.22474227267790714	0.25750919281441192	0.35671415885609203	0.45089059814832883	0.49183798342663959	0.53319367063233003	0.6	0.70358036994494821	0.89222570009152402	1.0629742486029652	1.4782392007194298	1.5774213754541908	2 CM	1	5	10	15	20	25	30	60	120	180	240	300	360	420	480	540	600	660	720	780	840	0.1595496131574029	0.49870113627441082	0.7	1.0045663695902611	1.0629742486029652	1.1494244830055436	1.457023615958243	1.8	2.4108238155787496	2.8457640116810121	3.2	3.6	3.8	4	4.0999999999999996	Time (min)


ln (Ct/Co - Ct)




(a)

BEFORE 	200	210	220	230	240	250	260	270	280	290	300	310	320	330	340	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	505	510	520	530	540	550	560	570	580	590	600	610	620	630	640	650	0.57999999999999996	0.503	0.48099999999999998	0.40899999999999997	0.40100000000000002	0.31	0.253	0.22700000000000001	0.17799999999999999	0.156	0.156	0.16600000000000001	0.157	0.108	7.1999999999999995E-2	6.4000000000000001E-2	6.7000000000000004E-2	7.5999999999999998E-2	8.3000000000000004E-2	9.5000000000000001E-2	0.10199999999999999	0.104	0.11	0.113	0.122	0.14099999999999999	0.17199999999999999	0.21	0.246	0.27400000000000002	0.28899999999999998	0.28899999999999998	0.28299999999999997	0.25900000000000001	0.22600000000000001	0.187	0.13600000000000001	8.2000000000000003E-2	4.8000000000000001E-2	0.03	2.1000000000000001E-2	1.7999999999999999E-2	1.7999999999999999E-2	1.6E-2	1.4999999999999999E-2	1.4999999999999999E-2	1.6E-2	AFTER 	200	210	220	230	240	250	260	270	280	290	300	310	320	330	340	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	505	510	520	530	540	550	560	570	580	590	600	610	620	630	640	650	0.317	0.17100000000000001	0.16400000000000001	0.14499999999999999	0.105	9.6000000000000002E-2	9.5000000000000001E-2	9.0999999999999998E-2	8.7999999999999995E-2	8.3000000000000004E-2	7.1999999999999995E-2	7.1999999999999995E-2	6.9000000000000006E-2	6.5000000000000002E-2	6.4000000000000001E-2	0.06	5.7000000000000002E-2	5.7000000000000002E-2	5.3999999999999999E-2	0.05	4.8000000000000001E-2	4.7E-2	4.7E-2	4.4999999999999998E-2	4.2000000000000003E-2	0.04	3.9E-2	3.5000000000000003E-2	3.5000000000000003E-2	3.3000000000000002E-2	3.4000000000000002E-2	3.2000000000000001E-2	3.1E-2	3.1E-2	2.9000000000000001E-2	2.9000000000000001E-2	2.9000000000000001E-2	2.9000000000000001E-2	2.9000000000000001E-2	2.8000000000000001E-2	2.5999999999999999E-2	2.5999999999999999E-2	2.4E-2	2.5000000000000001E-2	2.3E-2	2.4E-2	2.3E-2	nm)


Absorbance




(b)

BEFORE	200	210	220	230	240	250	260	270	280	290	300	310	320	330	340	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	505	510	520	530	540	550	560	570	580	590	600	610	620	630	640	650	1.5669999999999999	1.323	1.143	0.92400000000000004	0.87	0.65500000000000003	0.53800000000000003	0.48899999999999999	0.378	0.317	0.318	0.34	0.32400000000000001	0.218	0.13700000000000001	0.113	0.122	0.14199999999999999	0.16800000000000001	0.191	0.21	0.22	0.23	0.24	0.26	0.307	0.38	0.46600000000000003	0.54800000000000004	0.61099999999999999	0.64100000000000001	0.63500000000000001	0.61799999999999999	0.56000000000000005	0.48599999999999999	0.39900000000000002	0.28799999999999998	0.17299999999999999	9.2999999999999999E-2	5.1999999999999998E-2	3.4000000000000002E-2	2.5999999999999999E-2	2.3E-2	2.1999999999999999E-2	0.02	1.9E-2	1.9E-2	AFTER	200	210	220	230	240	250	260	270	280	290	300	310	320	330	340	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	505	510	520	530	540	550	560	570	580	590	600	610	620	630	640	650	0.14899999999999999	5.6000000000000001E-2	8.3000000000000004E-2	9.7000000000000003E-2	8.3000000000000004E-2	6.5000000000000002E-2	5.8000000000000003E-2	5.2999999999999999E-2	4.2999999999999997E-2	3.7999999999999999E-2	3.4000000000000002E-2	3.3000000000000002E-2	3.2000000000000001E-2	2.3E-2	1.4999999999999999E-2	1.2999999999999999E-2	1.4E-2	1.7000000000000001E-2	1.7999999999999999E-2	1.6E-2	1.7999999999999999E-2	1.9E-2	0.02	0.02	0.02	2.5000000000000001E-2	2.9000000000000001E-2	3.2000000000000001E-2	3.7999999999999999E-2	4.2999999999999997E-2	4.3999999999999997E-2	4.4999999999999998E-2	4.2999999999999997E-2	0.04	3.4000000000000002E-2	2.8000000000000001E-2	2.1000000000000001E-2	1.2999999999999999E-2	8.0000000000000002E-3	6.0000000000000001E-3	4.0000000000000001E-3	3.0000000000000001E-3	6.0000000000000001E-3	4.0000000000000001E-3	3.0000000000000001E-3	4.0000000000000001E-3	1.2999999999999999E-2	Wavelength (nm)


Absorbance
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Transmittance
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Transmittance
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Transmittance
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Transmittance
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Transmittance




(a)

Absorbance	250	260	270	280	290	300	310	320	329	330	340	350	360	370	380	390	400	410	420	430	440	450	4.3999999999999997E-2	0.06	5.8999999999999997E-2	6.5000000000000002E-2	0.50600000000000001	1.175	1.8560000000000001	2.274	2.286	2.27	2.27	1.8759999999999999	0.125	1.2999999999999999E-2	7.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	5.0000000000000001E-3	4.0000000000000001E-3	4.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	Wavelength (nm)


Absorbance



(b)


1	2	3	4	5	3.5000000000000003E-2	7.1999999999999995E-2	0.10199999999999999	0.13800000000000001	0.16500000000000001	Concentration (mg/L)


Absorbance



2	3	4	5	6	7	8	9	10	76.082999635966502	81.247796968628833	85.429769392033535	90.163934426229503	92.752063150340859	91.911000000000001	96.101600000000005	85.663446873411303	45.404512933406707	pH


Removal efficiency (%)



10 mg/L	1	5	10	15	20	25	30	60	120	180	240	3.0981595092024552	3.9877300613496942	5.5828220858895721	6.3803680981595106	7.2699386503067505	7.3006134969325167	7.4233128834355844	8.282208588957058	8.8036809815950932	8.9877300613496942	9.4785276073619649	9.4785276073619649	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	2.1779141104294446	4.4478527607361933	7.7300613496932478	10.306748466257666	11.871165644171775	13.006134969325149	13.588957055214721	14.018404907975457	16.503067484662573	16.595092024539873	17.085889570552144	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	4.877300613496935	7.4233128834355853	11.809815950920246	15.521472392638037	17.54601226993865	19.202453987730063	20.981595092024541	22.085889570552148	26.10429447852761	26.19631901840491	26.717791411042946	26.717791411042946	40 mg/L	1	5	10	15	20	25	30	60	120	180	240	5.0920245398773005	7.7300613496932549	13.220858895705526	18.067484662576693	20.950920245398777	23.435582822085891	25.398773006134974	26.349693251533743	34.110429447852766	35.061349693251536	35.582822085889575	35.582822085889575	50 mg/L	1	5	10	15	20	25	30	60	120	180	240	7.9447852760736239	9.1717791411042953	16.656441717791413	22.852760736196327	27.085889570552151	30.122699386503076	32.760736196319023	34.907975460122699	43.834355828220865	44.325153374233132	44.539877300613504	44.539877300613504	Time (min)


qt (mg/g)




0.05	0.1	0.15	0.2	0.25	91.807459356072684	99.298693018807768	98.342365317182029	95.473382212304742	92.604399107427483	Dosage (g)


Removal efficiency (%)




26	35	45	55	92.76	95.63	96.58	98.19	Temperature (oC)


Removal efficiency (%)



ln Kc	
3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.5491308255472283	3.0897366860345916	3.3421720899912786	3.992596076412974	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	69.11	6.72	5.85	4.6100000000000003	Desorption agents


Desorption efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	300	17.522592021159365	26.669605466167077	42.428917787083975	55.763720520167503	63.03724928366762	68.988318271985904	75.380207185364767	79.34758651091029	93.784439056645354	94.115054000440821	95.988538681948413	95.988538681948413	ANN	1	5	10	15	20	25	30	60	120	180	240	300	17.818899999999999	30.630400000000002	42.278399999999998	56.747399999999999	64.711100000000002	68.3613	73.765000000000001	77.399900000000002	82.134500000000003	93.071200000000005	94.683700000000002	94.860299999999995	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	180	15.428697377121452	47.608551906546175	65.46175887150099	77.143486885607231	84.086400705311888	87.392550143266476	89.376239806039237	93.784439056645354	95.547718756887818	95.547718756887818	ANN	1	5	10	15	20	25	30	60	120	180	20.168900000000001	46.4572	69.913399999999996	80.298199999999994	85.308499999999995	87.990600000000001	89.572999999999993	93.156400000000005	94.493300000000005	94.744	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	180	23.253251046947327	53.33921093233414	68.106678421864672	74.829182279039003	79.678201454705743	85.408860480493715	87.502755124531632	91.470134450077154	95.878333700683285	95.878333700683285	ANN	1	5	10	15	20	25	30	60	120	180	22.065100000000001	49.101799999999997	68.6464	77.281599999999997	82.301699999999997	85.6374	87.930300000000003	92.633300000000006	93.876499999999993	94.474599999999995	Time (min)


Removal efficiency (%)




(d)

Experimental	1	5	10	15	20	25	30	60	120	18.717906244823592	54.662912042405168	72.96670531721054	83.319529567666066	88.288885207884704	90.607917839986754	92.347192314063292	93.258240848103355	93.258240848103355	ANN	1	5	10	15	20	25	30	60	120	22.901199999999999	55.667999999999999	74.908500000000004	82.038300000000007	86.101500000000001	88.875100000000003	90.804199999999994	94.166700000000006	93.834299999999999	Time (min)


Removal efficiency (%)




% REMOVAL 	1	2	3	4	5	6	7	8	9	10	11	53.816000000000003	64.760000000000005	57.808	45.88	41.58607350096711	84.66	51.948051948051948	14.705882352941188	6.6312997347480112	6.3091482649842456	Dosage (g)


% Removal



10 mg/L	1	5	10	15	20	25	30	60	120	180	240	3.4355828220858911	4.7546012269938673	5.4294478527607382	6.104294478527609	6.9938650306748489	7.2392638036809833	7.3926380368098181	8.098159509202457	8.282208588957058	9.171779141104297	9.171779141104297	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	7.8343558282208594	10.564417177914111	12.680981595092025	14.122699386503069	16.576687116564418	17.711656441717793	17.773006134969325	19.613496932515339	19.79754601226994	20.595092024539881	19.59	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	8.220858895705522	12.914110429447856	16.656441717791409	18.926380368098158	23.711656441717793	25.368098159509202	25.429447852760735	27.699386503067483	27.94478527607362	28.312883435582823	28.312883435582823	40 mg/L	1	5	10	15	20	25	30	60	120	180	240	9.9079754601226995	14.202453987730067	17.975460122699392	21.380368098159515	26.012269938650313	28.190184049079761	28.282208588957062	34.171779141104295	37.361963190184056	38.680981595092028	38.680981595092028	50 mg/L	1	5	10	15	20	25	30	60	120	180	240	11.319018404907979	18.098159509202461	22.760736196319026	26.809815950920253	32.423312883435585	35.766871165644183	36.226993865030678	43.680981595092035	48.588957055214735	50.337423312883445	48.33	Time (min)


qt (mg/g)




0.02	0.04	0.08	0.12	0.16	0.2	27.729636048526864	35.528596187175047	75.389948006932414	48.526863084922006	38.994800693240904	17.331022530329275	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	94.99	94.88	95.18	96.55	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.8713221831878819	2.9199696091002321	2.9825865443414883	3.2263571565204887	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	9.42	5.05	4.3899999999999997	1.92	Desorption agents


Removal efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	34.00121432908319	47.055251973284768	53.734061930783248	60.412871888281721	69.216757741347919	71.645415907710984	73.163327261687925	80.145719489981786	81.967213114754102	90.771098967820279	90.771098967820279	ANN	1	5	10	15	20	25	30	60	120	180	240	37.444099999999999	45.397300000000001	51.791499999999999	58.792999999999999	66.257900000000006	72.186999999999998	75.710300000000004	77.708500000000001	80.937600000000003	86.542299999999997	89.6785	Time (min)


Removal efficiency (%)




(b)

Experimental	1	5	10	15	20	25	30	60	120	240	300	26.715239829993934	47.055251973284768	67.395264116575603	78.020643594414082	83.788706739526418	84.395871281117181	87.431693989071036	90.163934426229503	90.163934426229503	90.163934426229503	90.163934426229503	ANN	1	5	10	15	20	25	30	60	120	240	300	37.990299999999998	53.405000000000001	66.0822	75.070700000000002	80.857600000000005	84.086100000000002	85.7303	87.386300000000006	88.039699999999996	89.463899999999995	88.998900000000006	Time (min)


Removal efficiency (%)




(c)

Experimental	1	5	10	15	20	25	30	60	120	42.768042768042768	65.785565785565794	80.635580635580638	88.803088803088812	92.961092961092959	94.000594000594006	92.664092664092664	92.961092961092959	92.961092961092959	ANN	1	5	10	15	20	25	30	60	120	41.747399999999999	67.2239	81.946399999999997	88.074100000000001	90.778199999999998	91.998699999999999	92.553799999999995	93.054199999999994	93.559100000000001	Time (min)


Removal efficieny (%)




(d)

Experimental	1	5	10	15	20	25	30	60	37.86753786753787	68.904068904068907	81.378081378081376	83.457083457083456	85.684585684585684	86.278586278586261	88.209088209088193	88.209088209088193	ANN	1	5	10	15	20	25	30	60	35.998100000000001	66.8245	81.345799999999997	85.353800000000007	86.516499999999994	86.857200000000006	86.928299999999993	86.403700000000001	Time (min)


Removal efficiency (%)




1	2	3	4	5	6	7	8	9	10	11	12	94.144661308840398	95.629965947786602	93.495934959349597	93.584656084656089	96.269554753309265	98.505434782608688	88.922381311228321	81.101759755164494	56.382145653876272	34.288194444444443	30.903328050713164	pH


Removal efficiency (%)



10 mg/L	1	5	10	15	20	25	30	60	120	180	240	3.8957055214723946	4.141104294478529	5.7361963190184069	6.5644171779141125	7.3006134969325167	7.5766871165644183	7.9447852760736222	9.2024539877300633	9.846625766871167	9.15	9.15	20 mg/L	1	5	10	15	20	25	30	60	120	180	240	4.8895705521472355	6.6993865030674797	10.533742331288339	12.987730061349691	14.337423312883432	15.196319018404905	15.717791411042942	16.791411042944784	17.067484662576685	17.435582822085887	17.435582822085887	30 mg/L	1	5	10	15	20	25	30	60	120	180	240	6.1042944785276099	6.7791411042944816	11.042944785276074	14.907975460122701	17.423312883435585	19.079754601226995	20.950920245398773	21.901840490797547	25.736196319018408	26.10429447852761	26.10429447852761	40 mg/L	1	5	10	15	20	25	30	60	120	180	240	7.3312883435582847	8.3742331288343621	14.04907975460123	19.110429447852766	22.423312883435585	24.907975460122699	26.993865030674847	29.4478527607362	34.601226993865033	34.969325153374236	34.969325153374236	50 mg/L	1	5	10	15	20	25	30	60	120	180	240	8.8036809815950932	11.901840490797547	19.110429447852766	25.582822085889575	29.662576687116569	33.128834355828225	35.368098159509209	38.650306748466264	45.061349693251536	45.674846625766875	45.674846625766875	Time (min)


Removal efficiency (%)




0.05	0.1	0.15	0.2	0.25	97.067261715014354	98.820529167994891	91.329295505259807	82.084794389544157	82.084794389544157	Dosage (g)


Removal efficiency (%)



%	
26	35	45	55	95.12	95.06	95.89	96.21	Temperature (oC)


Removal efficiency (%)




3.3444816053511705E-3	3.246753246753247E-3	3.1446540880503146E-3	3.0487804878048782E-3	2.9698773365115341	2.9698773365115341	3.1487731985231537	3.2329181819912396	1/T (K-1)


ln Kc




HCl	NaOH	 NaCl	De-ionized water	6.82	2.42	2.99	1.08	Desorption agent (%)


Removal efficiency (%)



(a)

Experimental	1	5	10	15	20	25	30	60	120	180	240	21.930791271765489	24.355300859598859	39.673793255455145	53.559620894864452	62.596429358607011	68.547498346925281	75.270002204099626	78.686356623319369	92.461979281463528	93.784439056645354	93.784439056645354	ANN	1	5	10	15	20	25	30	60	120	180	240	20.446899999999999	27.194400000000002	39.885100000000001	52.753999999999998	62.562399999999997	69.098799999999997	73.3322	81.615499999999997	91.014899999999997	93.6858	94.325699999999998	Time (min)


Removal efficiency (%)
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1. Introduction

Large quantity of wastesis generated during the harvest of agri-
cultural products [1]. Agrowaste are readily available and one of
the cheapest renewable resources globally which have gained
environmental application in adsorbent preparation [2.3]. Agro-
wastes based adsorbents have been utilized in wastewater treat-
ment either in their raw form [4-6], or as activated carbon
(modified) [7-10]. Activated carbon have significant adsorptive
‘properties such as high surface area and porosity. Activated carbon
have been produced from different agrowastes such as Raphia
hookerie [11], orange peel [12], banana peel 13],rice husks [14]
Kola nut husks 15], moringa seed pod |16 among others.

‘Ackee apple (Fiz. 1) also known as Blghia sapida plant is an
evergreen plant which belongs to the family of Sapindaceae 17].
Ackee plant instigates from the guinea forests of West Affca [2].
‘The plant is very popular among Jamaicans as it was brought o
them by slaves in the Eighteenth century and it has since been
widely grown [17.15). The ackee tree produces ts fruit twice a year
[15]. The white bland aril is edible while the pods and the black

e Cooanding author.

seeds are discarded thereby contributing o environmental pollu-
tion. Therefore, there is a need to utilize these wastes by adding
value to it This research is focussed preparation and investigating
the physicochemical, spectrophotometric, and imaging properties
of orthophosphoric and zinc chloride treated Bilghia sapida seed
pod (BSP).

2. Experimental procedure
2.1. Sample collection, preparation and activation

Bilghia sapida seed pods (BSP) were collected from the commu-
nity plantations, in Omu Aran, Kwara State, Nigeria. The acquired
‘samples were properly cleaned via washing with deionized water.
‘The washed samples were dehydrated in the oven at 105 °C for
24 hThe prepared sample was exposed to 98 X orthophosphoric
acid as the activating agent, in the ratio 1:3 (sample o activating
‘agent). The mixture was heated for 3 h with constant stirring ill
 pasty material was attained. The paste was taken to the furnace
and charred at 350 °C for 90 min. The produced activated carbon
‘was then thoroughly washed to a neutral pH and oven-dried at
105 °C for 24 h. The zinc chloride activation was achieved by mix-
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KEYWORDS Abstract Pharmaceuticals are a unique class of emerging contaminants owing to their intrinsic
Emerging contaminants; abilty to induce physiological effets on man and animals at low concentrations. Pharmaceuticals
Tty are released into the environment via diverse routes: human and animal wastes are the major
Mechanism: sources. The persistence and mode of action of pharmaceuticals in the environment make them a
Activation: major concern. Among methods available for wastewater treatment, the adsorption technique is
Characterization found to be effective and casy to operate. The expensive nature of commercial activated carbons,

however, created a limitation to the adsorption technique; hence the exploration for low-cost
‘and sustainable adsorbents for the removal of different categories of water contaminants. Agricul-
tural wastes offer such advantages as low-cost, abundance and eco-friendly materials in adsorbent
preparation. Herein presented are the category and classes of pharmaceuticals cum the risks asso-
ciated with pharmaceuticals released into the environment. The chemistry of activated carbonjagro
wastes viz-a-viz suitability and potency in adsorption of different pharmaceutical waste removal
were reviewed: the benefits associated with agricultural wastes usage in pharmaceutical removal
have also been presented. Various challenges, gaps cum research prospects in the current field of
discussion are hercin presented. This work wil serve as a tool for public education and enlighten-
ment, help environmentalists make plans for envisaged threats and serve as a guide for policy mak-
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