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The steel industry is one of the largest industrial emitters of Carbon Dioxide (CO2) worldwide, contributing to 7% of the total global greenhouse gas emissions. The sinter plant at an integrated site is the 2nd highest emitter of CO2 with the Blast furnace being the highest. One concept in reducing the environmental impact at UK steel sites is the use of alternative carbon based by-products and wastes from other sectors instead of using coke/coal. The concept of this process is trying to create a circular economy where there are no loose ends; this is better known as industrial symbiosis. The main aim of this study was to identify waste streams in the United Kingdom (UK) and assess any environmental benefits to their utilisation in the steel making process, in particular the sinter plant.
Several waste streams from various sectors were considered. Waste polymers (polypropylene and polystyrene) and biomass (oat husk, brewery spent grain (BSG) & rice bran), were studied using various experimental (sinter pot) and theoretical work (LCA). The findings showed that biomass outperformed polymers and that substitution rates for biomass was better suited at lower substitution rates.
A Life Cycle Assessment (LCA) study and sinter pot trials were carried out to assess the environmental impact of implementing the biomasses into the sinter plant. The LCA study showed that Global Warming Potential (GWP), Energy Use and Abiotic Depletion all reduced as the substitution rate of coke was increased. The annual CO2 saved for biomass was 19, 64 and 37 tonnes of CO2 when substituting coke with 5% oat husk, BSG and rice bran. At 15%, 87, 132 and 144 tonnes of CO2 were saved. The savings were further increased as CO2 sequestration could be applied due to a certain amount of CO2 being used in the biomass harvesting stage and therefore making it carbon neutral at a certain stage.
The study highlighted that biomass has the potential to partially replace coke breeze with 5% and 15% biomass, with very good savings in GWP. However, further work is required before being used on site. The additional benefit from this study showed how there is great potential for SMEs to be involved in an industrial symbiosis with the steel industry with both parties benefiting through environmental benefits, potential financial benefits and transfer of knowledge.
[bookmark: _Toc518370490]Acknowledgements 

I would like to thank the Centre for Doctoral Training in Advanced Metallic Systems for giving me the opportunity to do a PhD. I would also like to thank the Engineering and Physical Sciences Research Council UK (EPSRC) for funding my research.
I would like thank everyone at Tata Steel Group Environment who has helped me, in particular my industrial supervisor Dr Peter Hodgson who has always given me his time to discuss the research and provide support when needed. I would also like to thank Mr Iain Miller who provided me the training in the use of the LCA software as well as explaining the principles behind LCA. Finally, at Tata Steel Group Environment I would like to give a special mention to Mr Ray Fisher, who was more than willing to give up his time to provide guidance and support.
I would like to thank my two university supervisors Dr Richard Thackray and Professor Lenny Koh. I thank Richard for his continuous support and motivation throughout the PhD and his invaluable knowledge and guidance. I thank Lenny for her support and always providing the time to discuss the research, in particular the life cycle assessments.
I would also like to acknowledge and say thank you to my masters’ students Marcela Alejandra Gonzalez and Abhishek Jain for whose masters dissertation helped build the overall picture of the PhD. Part of the PhD is made up from the work carried out by me and my masters’ student. The work that I acknowledge was carried out by my masters’ student and assisted by myself with physical help and discussion of results were TGA and XRD experimentation and analysis. Few of the graphs used in the PhD under these twos sections were obtained from my masters dissertation due to the master dissertation being a continuation of my PhD and that I was involved with actual experimentation and discussion of results (these graphs are referenced).
I would like to show my appreciation to my peers in the CDT who I have had the pleasure to work with, be it research related or non-research related. I would also like to say thanks to Mohammed Raheel Afzal, a fellow CDT peer who has always given up his time and support during the course of this research and beyond.
Finally I would like to say thank you to my parents, brothers and my Nan. Firstly to my parents, I thank them for always providing me continuous support and motivation. I am grateful to my parents for always pushing me to be the best I can be and without their support this would have been extremely difficult. 
I would also like to say thanks to my brothers (Abdul, Alamgir, Jamal, Belal & Moheid) as I made an agreement that I would mention them in my acknowledgement. I thank my brothers for continually supporting me physically, spiritually and emotionally not just throughout my PhD but throughout my life up to now and the future.
I would like to say thank you to my Nan for always believing in me and never giving up on me even when I was ready to give up – Thank you.














Content
Abstract	2
Acknowledgements	3
List of Figures	7
List of Tables	9
List of Abbreviations	10
1. Introduction	16
1.1 Introduction Summary	16
1.2 Background	16
1.3 Iron and Steel Processes	18
1.3.1 Sinter Plant	20
1.4 Research Aims & Objectives	22
2. Literature Review	23
2.1 Literature Review Summary	23
2.2 World emission and energy	23
2.3 Steel Industry emission responsibilities	24
2.4 Current Steelmaking research into CO2 reduction	29
2.5 Use of waste in the steel industry	29
2.5.1 Use of waste plastic and tyres in the iron and steel industry	30
2.5.2 Use of waste biomass/agricultural waste in the iron and steel industry	33
2.6 Industrial Ecology	43
2.6.1 Industrial Symbiosis (IS)	43
2.7 Life Cycle Assessment (LCA)	45
2.8 LCA Methodologies	47
2.9 LCA in the steel industry	48
3. Waste Stream Analysis	52
3.1 Waste Stream Summary	52
3.2 Steel Industry Material Consumption	52
3.3 Waste plastic	55
3.3.1 Pre-consumer plastic waste	56
3.3.2 Post-consumer waste	57
3.3.3 Plastic waste from the Packaging Sector	57
3.3.4 Plastic waste from the Building & Construction (B&C) sector	58
3.3.5 Plastic waste from End of Life Vehicles (ELV)	59
3.4.1 EOL tyres/waste tyres	61
3.5 Biomass Sources	64
Rice Bran	64
Oat husk	65
Brewery spent grain (BSG)	66
3.6 Other waste stream resources	66
4. Experimental Methodology	68
4.1 Experimental Methodology Summary	68
4.2 Experimental Methodology Introduction	68
4.3 Materials	68
4.4 Thermogravimetric Analysis (TGA)	69
4.4.1 DAEM mathematical model	70
4.5 X-Ray Diffraction (XRD)	72
4.6 Sinter Pot Trials	72
4.6.1 Sinter Trials	72
4.6.2 The sintering reactor – experimental set up	72
4.6.3 Sinter mix	75
4.6.4 Thermal Profiles	76
4.6.5 Off – gas analysis	77
4.7 Sinter Quality – FeO Analysis	78
4.8 Mercury Intrusion Porisimetry	78
4.9 Life cycle assessment	79
5. Results & Discussion	80
5.1 Results & Discussion Summary	80
5.2 Results & Discussion Introduction	80
5.3 TGA analysis	80
5.3.1 DTG Curves	87
5.3.2 Activation Energy	92
5.4 XRD Analysis	101
5.5 Sinter pot trials	103
5.5.1 Sinter mix – Characteristics of the fuel, sample preparation and trial conditions	103
5.5.2 Thermal profiles	106
5.5.3 Sinter yield, Sinter rate, FeO analysis and Porosity	114
5.5.4 Off-gases (carbon monoxide and carbon dioxide)	119
5.6 Life Cycle Assessment (LCA)	125
5.6.1 LCA – Sinter Plant model	125
5.6.2 LCA Biomass	127
5.6.3 Scenario Modelling	132
5.6.4 Impact of substitution and allocation method on Impact indicators	135
6. Conclusions	145
7. Further Work	148
References	150
Appendices	159

[bookmark: _Toc518370491]List of Figures

Figure 1 Sinter Plant Process (Zandi, et al., 2010)	21
Figure 2 Evolution of specific energy consumption (in GJ/tonne steel produced) for the UK iron and steel sector since 1973 (DECC, 2015)	27
Figure 3 Flow of typical gas utilisation at an integrated sinter, coke and hot metal production (Remus, et al., 2013)	28
Figure 4 Schematic diagram of the sessile drop apparatus (Yunos, et al., 2012)	38
Figure 5 Levels of Industrial Ecology and Industrial Symbiosis (adapted from Chertow, 2000) (Wolf, 2007)	43
Figure 6 Simplified model of increased recycling of energy and materials (Wolf, 2007)	44
Figure 7 Industrial eco-system at Kalundborg, Denmark (Ehrenfeld & Gertler, 1997)	45
Figure 8 Four phases towards carrying out a LCA study (Olmez, 2011)	46
Figure 9 Boundary of LCA analysis carried out by Rocheta (2011)	49
Figure 10 UK plastic demand for various industries (British Plastic Federation, 2011)	56
Figure 11 Recovery, Recycling and Disposal of B&C plastic waste in 2010 (Zhou, 2012)	58
Figure 12 Structure of rice (KMEC, 2016)	64
Figure 13 Schematic diagram illustrating the of the sinter pot (edited from (Ooi, et al., 2008)).	73
Figure 14 (a) Paper cone (b) Final set up of sinter before filling with sinter pellets	74
Figure 15 Non – isothermal TGA of coke and pure biomasses (BSG100, OH100 and RB100) at heating rate of 500C/min (Graph taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work)	81
Figure 16 Normalised mass reduction against temperature TGA graph of 5% & 15% biomass substituted with Coke (part of the results taken from taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work)	83
Figure 17 TGA graph of a) Rice Bran, b) Oat Husk and c) BSG at 5% and 15% substituted with coke Part of result taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work)	85
Figure 18 DTG graph of coke at three different heating rates (Graph taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work)	87
Figure 19 DTG graph of coke and co-blends of biomass and coke at 5% and 15% substitution Part of result taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work)	90
Figure 20 TGA of coke at 3 different heating rates	92
Figure 21 TGA of BSG at 5% substitution at 3 different heating rates	93
Figure 22 TGA of BSG at 15% substitution at 3 different heating rates	93
Figure 23 TGA of Oat Husk at 5% substitution at 3 different heating rates	94
Figure 24 TGA of Oat Husk at 15% substitution at 3 different heating rates	94
Figure 25 TGA of Rice Bran at 5% substitution at 3 different heating rates	95
Figure 26 TGA of Rice Bran at 15% substitution at 3 different heating rates	95
Figure 27 Plot showing the variation of Activation Energy with Conversion Rate for coke, raw biomass and waste plastic polypropylene and polystyrene	99
Figure 28 Plot showing the variation of Activation Energy with Conversion Rate for a) 5% and b) 15% biomass substitution	100
Figure 29 XRD patterns showing peak intensities of pure biomasses and coke and (a) BSG blended with coke, (b) Oat Husk (OH) blended with coke, and (c) RB blended with coke (Part of result taken from Abhishek Jain (Jain, 2016)	102
Figure 30 Flame front temperature profile for base case test (0% biomass) highlighting thermocouple 1-7.	106
Figure 31 Comparison of temperature profile of thermocouple 4 for 5% and 15% substitution of coke with oat husk, rice bran or Brewery spent grain	107
Figure 32 Comparison of temperature profile of thermocouple 4 for 5% and 15% substitution of coke with polypropylene and polystyrene	108
Figure 33 Comparison of temperature profile of thermocouple 7 for 5% and 15% substitution of coke with biomass	111
Figure 34 Comparison of temperature profile of thermocouple 7 for 5% and 15% substitution of coke with polymer	112
Figure 35 Sinter yield at 5% and 15% for biomass and PP	115
Figure 36 Sinter rate at 5% and 15% for biomass and PP	115
Figure 37 FeO content for coke and 5% substitution biomass	117
Figure 38 Porosity of 5% biomass substitution	118
Figure 39 Concentration of carbon monoxide in the waste gas when substituting 5% coke with biomass	119
Figure 40 Concentration of carbon monoxide in the waste gas when substituting 15% coke with biomass	119
Figure 41 Concentration of carbon dioxide in the waste gas when substituting 5% coke with biomass	120
Figure 42 Concentration of carbon dioxide in the waste gas when substituting 15% coke with biomass	120
Figure 43 Combustion efficiency for 5% biomass substitution	122
Figure 44 Combustion efficiency for 5% biomass substitution	122
Figure 45 LCA model of Sinter plant	127
Figure 46 Material & Energy flow for Oat Products	128
Figure 47 Material & Energy flow for Kelham Island Brewery product	128
Figure 48 Material & Energy flow for rice product	129
Figure 49 Mass allocation model to assess how much input contribute to 500kg Oat Husk	131
Figure 50 Economic allocation model to assess how much input contributes to 500kg Oat Husk	132
Figure 51 Material and energy flow of sinter plant with the addition of the three biomass by-product/co-products. The purple box illustrates the material of variation with red box highlighting the biomass for partial substitution with the purple box.	133
Figure 52 Global warming potential for biomass substitution using sinter pot results	136
Figure 53 Energy Impact for biomass substitution (Mass allocation)	136
Figure 54 Abiotic Depletion for biomass substitution (Mass allocation)	137
Figure 55 GWP impact when sinter produces a 70% sinter yield	139
Figure 56 GWP impact when sinter produces a 70% sinter yield and CO2 sequestration is applied	139
Figure 57 GWP of 1 tonne oat husk created by mass allocation and economic allocation	141
Figure 58 Abiotic Depletion of 1 tonne oat husk created by mass allocation and economic allocation	142
Figure 59 Energy use of 1 tonne oat husk created by mass allocation and economic allocation	143
Figure 60 Generic example of COG utilised in an integrated steel plant (Remus, et al., 2013)	159
Figure 61 Generic example of BFG and BOFG flow at an integrated steelworks (Remus, et al., 2013)	160
Figure 62 Direct and indirect emissions from the BF-BOF production of steel (EUROFER, 2014))	162
Figure 63 CO 2 emissions from a typical integrated steelworks (Carpenter, 2012)	164
Figure 64 Cradle to grave boundary flow	166

[bookmark: _Toc518370492]List of Tables

Table 1 Carbon Footprint budget for the UK (DECC, 2011)	25
Table 2 Overall benefits at SSM and LSM EAF’s (Zaharia, et al., 2012)	32
Table 3 UK steel production quantity (Worldsteel Association, 2013)	53
Table 4 Plastics used in a typical car (Szeteiova, 2009)	60
Table 5 UT consumption and treatment in UK, 2012 (tonnes) (ETRMA, 2013)	61
Table 6 ELT consumption and treatment in UK, 2012 (tonnes) (ETRMA, 2013)	61
Table 7 Average material content (wt %) (Ayed, et al., 2006)	62
Table 8 Average weight percentage of elements found in passenger and truck used tyres (Ayed, et al., 2006)	63
Table 9 Blends of biomass in coke	69
Table 10 Operating conditions of TGA Pyrolysis under non - isothermal condition	70
Table 11 Material and screening size used to create iron ore pellets	75
Table 12 Peak temperatures and rate of maximum weight loss for the different blends of BSG oat husk and rice bran with coke at heating rate of 500C/min	91
Table 13 Activation Energy for Coke, biomass and coke/biomass blends	97
Table 14 Proximate and ultimate analysis of coke, biomasses and plastics	103
Table 15 Average combustion efficiency of biomass substitution	123
Table 16 Combustion efficiency above 70% and 90%	124
Table 17 Assumption made for sinter plant model	126
Table 18 Series of scenarios conducted for LCA study	132
Table 19 Carbon content of sinter after sinter pot trials for biomass	135
Table 20 Direct and indirect emissions (2011-2013) from UK steel production (DECC, 2015)	161
Table 21 List of impact categories	169
Table 22 List of impact categories and the indicators it is related to	170
Table 23 Environmental impact selection	171
Table 24 UK plastic consumption in various sectors (Zhou, 2012)	172
Table 25 Material and energy input for benchmark steel sinter plant with data provided by Tata Steel Europe	179
Table 26 Inventory Data from Oat supplier to produce a tonne of the final product	180
Table 27 Inventory Data from Alcohol supplier to produce a tonne of the final product	180
Table 28 Inventory Data from speaking to Industrial experts and from work carried out by Ekasilp (1995)	181
[bookmark: _Toc518370493] List of Abbreviations

	CO
	Carbon Monoxide

	CO2
	Carbon Dioxide 

	IEA
	International Energy Agency

	EUROFER
	European Confederation of Iron and Steel Industries

	OECD
	Organisation for Economic Co-operation and Development

	ULCOS
	Ultra Low CO2 Steelmaking

	SHOCOM
	SHort term CO2 Mitigation

	EAF
	Electric Arc Furnace

	IS
	Industrial Symbiosis

	BF
	Blast Furnace

	BOF
	Basic Oxygen Furnace

	TGA
	Thermogravimetric Analysis

	XRD
	X-Ray Diffraction

	FeO
	Iron Oxide

	LCA
	Life Cycle Assessment

	GHG
	Greenhouse Gas

	GtCO2eq
	Gigatonne Carbon Dioxide Equivalent

	IPCC
	Intergovernmental Panel on Climate Change

	DECC
	Department of Energy and Climate Change

	MtCO2eq
	million tonnes carbon dioxide equivalent

	EU ETS
	European Union Emission Trading Scheme

	EU
	European Union

	BFG
	Blast Furnace Gas

	COG
	Coke Oven Gas

	USEPA
	United States Environmental Protection Agency

	AISI
	American Iron and Steel Institute

	POSCO
	 Pohang Iron and Steel Company

	COURSE50
	CO2 Ultimate Reduction in Steelmaking process by Innovative technology for cool Earth 50

	SO2
	Sulphur Dioxide

	NOx
	Nitrogen Oxide

	ELT
	End of Life Tyres

	DTF
	Drop Tube Furnace

	HDPE
	High Density Polyethylene

	H-O
	Hydrogen - Oxygen

	C=C
	Double Carbon

	H:C
	Hydrogen: Carbon

	O:C
	Oxygen: Carbon

	PC
	Pulverised Coal

	BioChar
	Biomass Charcoal 

	PCI
	Pulverised Coal Injection

	H2
	Hydrogen

	SOx
	Sulphur Oxides

	PCDD
	Polychlorinated dibenzodioxins

	PCDF
	Polychlorinated dibenzofurans

	PAH
	Polycyclic aromatic hydrocarbons

	IE
	Industrial Ecology

	EIN
	Eco-industrial networking

	EIP
	Eco-Industrial Park

	BPX
	By-product exchange

	ISO
	International Organisation Standard

	LCI
	Life Cycle Inventory

	LCIA
	Life Cycle Impact Assessment

	SETAC
	Society of Environmental Toxicology and Chemistry

	GWP
	global warming potential

	AP
	Acidification potential

	EP
	Eutrophication potential

	POCP
	photochemical ozone creation potential

	SME
	Small Medium Enterprise

	ISSB
	international steel statistics bureau

	BPF
	British Plastic Federation

	B&C
	Building and Construction

	PVC
	Polyvinyl Chloride

	ELV
	end of life vehicles

	WRAP
	Waste & Resources Action Programme

	PBT
	Polybutylene terephthalate

	PS
	Polystyrene

	PUR
	Polyurethane

	PC 
	Polycarbonate

	ABS
	Acrylonitrile butadiene styrene

	PP
	Polypropylene

	PMMA
	Poly(methyl methacrylate)

	PE
	Polyethylene

	POM
	Polyoxymethylene

	PET
	Polyethylene terephthalate

	PC
	Polycarbonate

	UT
	Used Tyres

	TDA
	tyre derived aggregate

	wt%
	Weight Percentage

	C
	Carbon

	H2
	Hydrogen

	O2
	Oxygen

	N2
	Nitrogen

	S
	Sulphur

	Fe
	Iron

	Zn
	Zinc

	Oat Husk
	OH

	Rice Bran
	RB

	BSG
	Brewery Spent Grain

	WEEE
	waste electrical and electronic equipment

	UKAS
	United Kingdom accredited scheme

	DAEM
	Distributed Activation Energy Model

	MWIO
	Mount Wright Iron Ore

	K
	Kelvins

	E
	Activation Energy

	FC
	Fixed Carbon

	RDI
	Reduction Degradation Index

	RPM
	Revolutions per minute

	BOFG 
	Basic Oxygen Furnace Gas

	CH4
	Methane





[bookmark: _Toc518370494]1. Introduction
[bookmark: _Toc518370495]1.1 Introduction Summary

This section gives an overview of the UK and world steel industry Energy and Emission current situation followed by brief discussion of what is being done to combat this. The section is concluded with stating the aims and objectives of this research.
[bookmark: _Toc518370496]1.2 Background 

The Iron and Steel Industry is the second biggest sector in the world producing a global turnover of 900 billion US dollars (WorldSteel Association, 2015). The growth of world population and its continuous reliance on steel-based products such as cars and buildings have seen on average 230kg of steel produced annually per head of global population. The steel industry is viewed as one of the largest energy intensive industries which has led to it becoming one of the largest industrial emitters of CO2,  contributing 7% of the total global greenhouse gas emission (WorldSteel Association, 2015). There are now serious concerns to how the iron and steel industry can reduce their impact towards the total greenhouse gas emissions. For the steel industry to limit global warming below 2C, it has set the target to reduce CO2 based on 2011 values by 13% by 2025 (IEA, 2014). The current technologies used in iron and steelmaking are reaching their maximum efficiency levels and hence new technologies and alternative fuels will be required to achieve such radical CO2 reductions (EUROFER, 2014). The current issue with the Iron and Steel industry is that it is one of the least profitable sectors despite achieving high turnover  (OECD, 2015)  . Along with economic uncertainty, over supply of steel in the market, fluctuating energy prices and trying to maintain competitive, it leaves little opportunities for low carbon technology investment. As such, the profitability challenge facing the steel industry has led to research into the utilisation of carbon-based waste and biomass.
Emissions produced from the steel industry are largely from process and direct emissions such as coal combustion and on-site combustion of fossil fuels. Indirect emissions are from electricity used during the process (IEA Clean Coal Centre, 2012). The consumption of coke and coal dominates the energy source with 78% being from this source, 10% of energy source coming from natural gas, 7% from coke oven gas and 5% from purchased electricity (UK Steel, 2014).
The drive towards a more energy efficient and low carbon process route has been considered for several decades. Over the past 40 years, the UK steel industry has achieved a 40% reduction in energy consumed per tonne of steel produced. This has been achieved through technological upgrades and focusing towards a more closed loop steel process. However, in recent times, the opportunities in technological improvements have become scarce with only small improvements in energy consumptions being achieved. 
Proposed methodologies have been suggested towards lowering CO2 emissions, considering other gaseous emissions, the use of natural resources and material sent to landfills, without significantly changing process efficiency, quality or cost. The drive towards a cleaner and more energy efficient steelmaking production has led to the creation of various bodies and programmes. In Europe, there have been several programmes such as Ultra-low CO2 Steelmaking (ULCOS) and short term CO2 mitigation (SHOCOM) for steelmaking. The ULCOS target for CO2 requires emissions to be reduced by a factor of 2 or more by 2050. An area of research interest within the ULCOS initiative is carbon capture and storage (CCS). However, as certain technologies related to the ULCOS programme may take over 15-25 years for implementation, there have been several short-term strategies to mitigate CO2. The SHOCOM objective is to provide the European steel industry with technologies and processes capable of reducing CO2 emissions on a short-term basis (Hanrot, et al., 2008).  The proposal was to look at using alternative raw materials throughout the iron and steelmaking production. Alternative raw materials of interest were waste plastic and charcoal (Hanrot, et al., 2008). The development of using alternative raw materials in the iron and steel industry already exists with successful commercial utilisation of waste plastic and waste tyres. The use of these two wastes exists in the coke making, blast furnace and EAF process in several countries (Japan, Korea, Australia, Germany and France) (Asanuma, et al., 1999) (Clauzade, 2006) (Ayed, et al., 2006) (Ziebik & Stanek, 2001) (Kato, et al., 2006) (Sahajwalla, et al., 2009) (Zaharia, et al., 2009) (Zaharia, et al., 2012). There has also been laboratory research investigating the use of charcoal in the iron ore sintering process as well as biomass being an alternative to coke breeze (Lovel, et al., 2005) (Zandi, et al., 2010) (Ooi, et al., 2008) (Ooi, et al., 2011). The additional benefit towards moving to the utilisation of a biomass by-product, specifically plant-based, rather than other carbon-based by-products is that CO2 used during the plant photosynthesis can be used to offset some of the total CO2 produced from the main process, therefore making biomass an attractive material to use.
As the UK steel industry seeks to improve and develop its environmental sustainability, new approaches towards production processes must be considered. The potential of integrating with external industries and exchanging materials to be used as an alternative carbon-based source provides the opportunity of a potential environmental and cost cutting outcome. This concept is better known as industrial symbiosis (IS) with the aim of obtaining new feedstock, increasing valorisation of product and improving environmental performances. There is a lack of data within the UK with regards to the available waste streams from other sectors and what is suitable for the UK steel industry. 
[bookmark: _Toc518370497]1.3 Iron and Steel Processes

Crude steel is produced by two methods; the Blast Furnace – Basic Oxygen furnace (BF-BOF) route or the Electric Arc Furnace (EAF) route. Each route produces crude steel but varies in metallurgical processes, energy input and process emissions. In the UK, 79% of all crude steel is produced by the BF-BOF process route with 21% being produced by the EAF route. The BF-BOF route of steel production is the more complex process out of the two methods. It is characterised by a network of interdependent material and energy flows between various productions units (sinter plant, coke oven, blast furnace and Basic oxygen furnace). In the BF-BOF route, the Blast furnace is considered the main operational unit. It is at the blast furnace that the reduction of iron oxide in the iron occurs, forming liquid iron- better known as hot metal. Prior to iron ore being converted to hot metal in the blast furnace and then being transferred to the BOF for its conversion to crude steel, there are two preceding processes which are required. Coke making and sintering are fundamental aspects to the BF-BOF process route and would not be considered a BF-BOF route if the two preceding routes were not considered.
Coke making is the conversion of coal to coke by heating coal in an inert atmosphere (absence of air or oxygen). This is to drive off the volatile matters and other substances, such as tars, which consequently is contained in the coke oven gas. The physical and chemical characteristics of coke are better than coal and this is the reason why coke is used rather than coal. Coke is fundamental to the production of hot metal as it acts as a reducing agent. When hot air is blasted through the nozzles at the bottom of the blast furnace at temperatures of 1200C, the coke reacts and emits carbon monoxide (CO) which is the basic reducing agent for iron oxides. 
The iron ore sintering process consist of different sized iron ores being mixed together with additives and then being put through a heating process to agglomerate the iron ore fines into a lumpy porous iron ore sinter. The coke and iron ore sinter are then charged into the BF consisting of alternate layers of coke and a mixture of sinter, lump ores and fluxes. In the BF, the iron ore is increasingly reduced and liquid iron and slag forms at the bottom of the furnace where is it is collected by being tapped. The slag would usually be granulated or tapped into slag pits. The slag granules would usually then be sold to cement industry where it has found use in road construction.
Hot metal is transferred into the BOF along with scrap metal where the carbon content in the hot metal (approximately 4%) is reduced to less than 1%, resulting in the formation of crude steel. The reduction of carbon occurs by oxygen being blown into the molten hot metal to drive off the carbon content. Scrap is commonly added to control the reaction and keep the temperature within range (Remus, et al., 2013).
The EAF process is a simpler route where recycled steel is fed into the EAF with electricity passing through giant electrodes in the roof of the oven. This leads to an arc being created in the temperature region of 3000oC which consequently melts the scrap steel into crude steel. Once crude steel is produced, the motel liquid is then further down streamed through additional refining processes including electroslag re-melting and vacuum re-melting. Semi finishing of crude steel commonly takes place onsite in a continuous casting process. The crude steel is then turned into various products via various methods such as foundry, casting, rolling (hot and cold rolling) and finishing steps (pickling, annealing etc.) (Remus, et al., 2013).
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The sintering process is used to bind a mixture of iron ores, coke, return fines and fluxes to form a lumpy porous sinter product to allow it to withstand the pressure and temperature conditions found in a blast furnace.
The process of sintering starts with the granulation of the raw mix. The mix consists of iron ore fines, fuel (coke breeze), fluxes, in-house metallurgical waste material and return fines from the sinter plant. The mix is placed in a rotating drum for several minutes with the addition of 6-8% water added to achieve agglomeration of the raw material mix. The agglomeration is in the form of micro pellets which has been found to achieve optimum permeability during the sintering process. The micro pellets are then loaded onto the permeable sinter strand grate. Prior to the micro pellets being charged onto the sinter strand grate, a layer of controlled sized sinter (bedding) is placed on the bottom of the sinter machine grate. This is done to protect the grates during the sintering process. The micro pellets are then placed on top of this and levelled (Satyendra, 2013).
Once the iron ore micro pellets have been placed on the strand grate and levelled, the bed top is heated to a high temperature by either oil or gas burners with air being drawn through the grate to allow the fuel to burn. After a short ignition time, the heating of the top bed is discontinued and a narrow combustion zone flame front moves downwards through the bed, heating each layer successively (Cores, et al., 2013). The sinter machine velocity and gas flow are controlled to ensure that burn through occurs just before the sinter is being discharged.  In the sinter bed, the granules are commonly heated to 1100-1350C to achieve a softening and then partial melting. During this process, as the flame front goes through the sinter bed, the sinter goes through several sinter temperature zones. These results in a series of reactions of semi molten material being produced where after cooling, it crystallises into several mineral phases of different chemical and morphological composition (Cores, et al., 2013).
The sinter plant is designed to ensure that at the end of the grate (belt conveyor); the iron ore has fully sintered into a porous sinter. At the end of the sinter strand, the porous sinter (sinter cake) is discharged into a hot sinter crusher. The sinter is then crushed to a pre-determined maximum particle size. Once the maximum particle size is achieved, the sinter is transferred onto a sinter cooler. Once cooled, the sinter is transferred into the screening section. During the screening section, the product sinter, the bedding and the return fines are separated. Return fines that are not deemed suitable for downstream processing are discharged and not used again. Fine fractions (<5mm) are recycled back into the raw mix for the next sinter batch process. The coarse fractions are cooled and then sent to the blast furnace hopper where they will be used in the blast furnace. The waste gases produced are treated for dust removal in an electrostatic precipitator or wet scrubber.
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[bookmark: _Toc518370565] Figure 1 Sinter Plant Process (Zandi, et al., 2010)












[bookmark: _Toc518370499]1.4 Research Aims & Objectives

The aim of the PhD was to assess whether the implementation of carbon-based by-products will have an environmental impact on the steel industry. With regards to environmental impact, this will focus on looking at how global warming potential, resource depletion impact and energy use is influenced by the introduction of an alternative carbon based waste to coke/coal. An industrial symbiosis approach was applied to assess whether waste from other sectors in the UK could be used for the steel industry. A study was carried out to identify synergistic opportunity amongst several sectors with the iron and steel industry. This was done by outlining the input and output of materials and energy used in the iron and steel industry where potential areas for utilisation were investigated. 

In order to achieve this aim, several objectives were identified;
1. Identify external waste streams and by products that can completely or partially replace traditional feedstock in the iron and steelmaking processes.
2. To determine via small scale experiments as shown below, how the use of waste and by products mixed with coke can have an influence on the experimental results compared to use of traditional feedstock alone. 
a. Thermogravimetric Analysis (TGA), X-ray Diffraction (XRD), Mercury Intrusion Porisimetry, FeO analysis and Sinter Pot trials to assess waste stream behaviour
3. Environmental viability.
a. Apply a LCA study on substituting waste stream in steel processing to assess environmental impact, in particular the sinter plant.


[bookmark: _Toc518370500]2. Literature Review

[bookmark: _Toc518370501]2.1 Literature Review Summary

This section gives a detailed insight to all the relevant material necessary for this research. The section discusses the current environmental problems followed by a detailed insight to what work is being done to resolve this. The literature review then goes on to discuss the industrial symbiosis theory and life cycle methodology.
[bookmark: _Toc518370502]2.2 World emission and energy 

Greenhouse gas (GHG) levels have continued to rise since the start of the industrial revolution. However, it has only been during the last few decades that GHG have become an issue of serious concern. The total amount of GHG has increased significantly from 1970-2010. Despite climate change mitigation policies, we have seen GHG emissions grow. On average, 1 gigatonne carbon dioxide equivalent (GtCO2eq) was emitted per year from 2000-2010 compared to 0.4 GtCO2 per year from 1970-2000 (IPCC, 2014)
In order to attempt to reduce GHG levels, the Kyoto protocol was put in place to help prevent climate change. The Kyoto protocol is an extension of the 1992 United Nation Framework Convention on Climate Change which commits state parties to reduce GHG emission. The Kyoto protocol is based on two principals; 1) global warming exists and 2) man-made CO2 emissions have caused it. The protocol was adopted in 1997 and enforced in 2005. Currently, there are 192 parties committed to the protocol.  The main objective to the Kyoto protocol is to control emission of the main anthropogenic (caused by humans) GHG’s that reflect the primary national difference in GHG emissions, wealth and capacity to make the reduction (Grubb, 2004). This means that in some countries GHG emissions need to be reduced whereas in other countries, they can be increased. The protocol is based around finding a balance which benefits the world and not one particular country.
In accordance with the Kyoto protocol, the UK introduced the Climate Change Act 2008 which is a legally binding target that the UK is committed to achieving. The UK target is to reduce its emissions by 80% by 2050 and reduce 26% of its CO2 by 2020. These reductions are made against levels recorded from 1990 (DECC, 2013). Emission readings from 2011 shows that a 26% reduction to that of 1990 levels was achieved. In the UK, the industry sector contributes to nearly a quarter of the UK total emissions (IPCC, 2014). One of the main 8 sectors which contribute approximately a quarter of the UK total emissions is the iron and steel industry. The iron and steel industry contribution, along with the other 7 sectors, produces 2% of the total UK GHG emissions emitted to the atmosphere. 
[bookmark: _Toc518370503]2.3 Steel Industry emission responsibilities

The UK steel industry, along with several other sectors, contributes 2% of the total UK GHG emissions (including fuel combustion). Emission readings between 1990-2011 produced by UK industries showed a reduction of 82% in energy consumption (DECC, 2013) (Hurst, 2014). The reason for the decline in energy consumption is partially related to the decline in energy intensive industry reducing the amount of output produced. However, the main reasons for the improvement in energy reduction was efficiency improvements in electricity generation and the transformation process of primary fuels to secondary fuels (Hurst, 2014). The UK iron and steel industry are one of the eight largest UK industrial GHG emitters (DECC, 2015). The UK steel industry was one of the largest contributors to the decline in emission reduction, with the UK steel industry achieving a 40% reduction between 1978-2011. This is also due to a decrease in material output and process efficiency. Although the UK steel industry has made great strides in reducing their energy consumption, the world steel industry continues to be a heavy emitter of GHG, with 7% world GHG coming from iron and steel manufacturing (Fick, et al., 2012) (Carpenter, 2012) (WorldSteel Association, 2015).  As mentioned in the background, the reason for the high amount of emissions produced is due to its heavy reliance of carbon fuels to act as an energy source and a reductant to convert iron ore to iron (Carpenter, 2012). As a result of this heavy reliance, the need to change and consider a new approach is essential to reduce emissions further.
The UK Climate Change Act 2008 has set a target to reduce carbon emissions by 80% of 1990’s levels by 2050. The Climate Change Act 2008 is branched off from the Kyoto protocol. The Kyoto protocol allocates GHG reduction targets for each country, from which the countries own government, are then left to enforce. The GHG set by the Kyoto protocol for the UK led to the creation of the UK Climate Change Act 2008. In order for this to be successfully driven and industry partners motivated to achieve the targeted GHG reduction, the climate change act has introduced a system of carbon budgets which provides a legally binding limit to the amount of emissions that can be produced in a successive five-year period, beginning from 2008.

[bookmark: _Toc518370629]Table 1 Carbon Footprint budget for the UK (DECC, 2011)
	 
	First carbon budget 

(2008 - 12)
	Second carbon budget (2013 - 17)
	Third carbon budget (2018 – 22)
	Fourth carbon budget (2022-27)

	Carbon budget level (million tonnes carbon dioxide equivalent (MtCO2e))
	3018
	2782
	2544
	1950

	Percentage reduction below base year levels
	23%
	29%
	35%
	50%



The carbon budget is implemented through the European Union Emission Trading Scheme (EU ETS). The EU ETS is the first and largest GHG emission trading scheme in the world. Collectively, the EU ETS is responsible for half of the EU anthropogenic emissions of CO2 and 40% of the total GHG emissions (European Commission, 2015). The responsibility of the EU ETS is to put a price on carbon which is implemented by a ‘cap and trade’ concept.  The cap is set on a total amount of GHG emissions that can be emitted by that installation covered by the system. The cap is gradually reduced through a time phase period in order for the total emissions to gradually reduce. Allowances for emissions are then auctioned off or allocated for free which are then traded. It is the responsibility of the organisation to monitor and report the CO2 emissions, ensuring enough allowance is available to cover the emissions. If emissions exceed the permitted allowance, the organisation must purchase additional allowance from another organisation or receive a large fine. If an organisation performs well and has spare allowances left over, they are entitled to sell this to others (DECC, 2013).The concept of the EU ETS is to find a cost-effective way of reducing GHG without a large amount of governmental nurturing.
Tata Steel, part of the UK steel industry, operates under the EU ETS. In 2012, under phase 1 of the EU ETS, Tata Steel achieved a surplus of carbon allowance (Brooks, 2011). However, there are concerns that the EU steel industry, including Tata Steel, will go over the allocated carbon budget under phase 2 of the EU ETS. Phase 2 operated between 2013-2017 and the carbon budget was 2782 Million tonnes of CO2 equivalent (MtCO2e). The prediction is that the EU steel industry will go over their quota by 7% (Brooks, 2011). If this becomes the case, the UK steel industry will be required to pay for extra emissions or pay a potentially large fine (DECC, 2013). There is a very high risks that as a result of targets being missed, there can be an increase in steel organisations throughout Europe going out of business due to other non EU steel industry not having a tight enforced legislation placed on them (Boehringer, et al., 2010) (Hurst, 2014). There is also a high risk that with phase 3 and 4 seeing the total GHG being reduced, a rise of ‘carbon leakage’ may occur. It is essential that a fine balance between enforcing and encouraging organisations to reduce GHG emissions is reached. Without this balance, there can be a negative effect towards carbon abatement; 1) due to manufacturers moving to a country with lenient emission enforcements and 2) imports of cheaper materials from companies that have less stringent emission enforcement (Brooks, 2011). For the past 40 years, the UK steel industry, has always strived to make the process as efficient as possible with continuous research to reduce CO2 emissions without serious changes to the process (Carpenter, 2012). The UK steel industry, in accordance with the GHG target, has set a target of reducing the CO2 emissions by 50% by 2050. The concern surrounding the UK steel industry and the 2050 target is that the integrated steel works (blast furnace-basic oxygen furnace route) process route is the cause of 80-90% of the steel plant CO2, with many operating at the best available technique (Brooks, 2011). This primary reason illustrates the seriousness and concerns for a change now and for the steel industry to be proactive rather than reactive. It is predicted that for emission targets to be reduced by 30% of 2013 levels, the current steelmaking practice would have to reduce the amount of steel produced per annum (Allwood, 2013). The fluctuation in carbon price per tonne ranging from £25/tonne in 2008 to £5/tonne in 2016 can leave the steel industry at constant unease due to price variation. It was estimated that when carbon price per tonne was £20 the UK, production cost as a result of the carbon price and the likelihood of going over budget would result in a 15% increase in production cost (DECC, 2015)
The UK iron and steel industry consumes an incredible amount of energy in order to produce steel. CO2 as a GHG is consequently generated when energy is consumed. There are several points of CO2 emitted throughout the integrated steelmaking process and can be related to three factors: 1) the need to provide temperature to carry out the necessary chemical reaction and physical treatment, 2) providing a reductant (CO) to the reaction to reduce iron oxide, and 3) providing the power and steam necessary to run the steel plant (Remus, et al., 2013). The UK steel industry over the past 40 years has made significant improvements in energy efficiency due to several reasons. One reason is that energy purchase is a considerable cost in the overall production cost. The Energy consumption to produce 1 tonne of steel has reduced from 31.7GJ/tonne in 1973 to 18.8 GJ/tonne in 2013. The reduction in energy consumption equates to over 40% reduced through a period of 40 years. 
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[bookmark: _Toc518370566]Figure 2 Evolution of specific energy consumption (in GJ/tonne steel produced) for the UK iron and steel sector since 1973 (DECC, 2015)



The bulk energy reduction is due to technological improvements that are now considered standard for any modern steel plant. Over the course of the past 40 years, the steel industry reduced their energy consumption by moving away from an open loop process and moving towards a more closed loop process. Reduction methods during these years have looked at the adoption of continuous casting, blast furnace coal injection, optimisation of blast furnace operations, thin slab casting and the utilisation of previously wasted process gases (BFG and COG) for cogeneration unit (USEPA, 2012). Implementing thin slab casting allowed steel plants to integrate casting and hot rolling into one process due to the thickness of the slab. It was estimated that this change made an energy saving of 4.9GJ/tonne of crude steel (USEPA, 2012). The steel industry transition from processing in a closed loop saw the use of waste gases produced during the iron and steelmaking circulated back into the steel process, hence, reducing the demand for externally produced energy. The use of coke oven gas (COG), blast furnace gas (BFG) and basic oxygen furnace gas (BOFG) can now be fully utilised in the steel industry, supplying up to 40% of the plants power. (WorldSteel Association, 2012) The remaining 60% must be balanced with purchased energy, normally in the form of electricity and natural gas (Further information on GHG emissions from other processes can be found in Appendix a).

[bookmark: _Toc518370567][image: ]Figure 3 Flow of typical gas utilisation at an integrated sinter, coke and hot metal production (Remus, et al., 2013)


[bookmark: _Toc518370504]2.4 Current Steelmaking research into CO2 reduction

Several CO2 reduction methods have been considered within the steel industry with several long-term strategies (ULCOS, AISI, POSCO, COURSE50) and short-term strategies (SHOCOM) being considered.
Ultra-Low Carbon Dioxide Steelmaking (ULCOS) is a £29 million, European Commission research and development program. The aim of this programme is to find new steelmaking technologies that will reduce current CO2 and other greenhouse gas emissions by 50% compared to current production methods (Birat & Lavelaine, 2012). The ULCOS programme consists of all major EU steel companies, energy and engineering partners, research institutes and universities. The programme began in 2004 and is designed to end in 2025. Since the generation of ULCOS, over 80 technologies have been studied with 4 breakthrough technologies expected to reduce CO2 emission by 50% compared to its best practice in 2004 (ULCOS, 2013)
Aside from ULCOS, the American Iron and Steel Institute (AISI) is also investigating breakthrough CO2 reduction technology. Two technologies have been investigated in more detail, including molten oxide electrolysis. This looks at iron ore reduction through electrolysis and hydrogen flash smelting which considers iron ore reduction in a suspension with hydrogen as a reducing agent (Johansson, 2014) (Maria Johansson –biomass in steel).
There are also other programs worldwide such as CO2 Ultimate Reduction in Steelmaking process by Innovative technology for cool Earth 50 (COURSE50) which is a CO2 reduction programme based in Japan, with POSCO being based in Korea.
[bookmark: _Toc518370505]2.5 Use of waste in the steel industry

As a solution towards energy reduction, the steel industry has considered short-to medium strategies such as the implementation of alternative fuels to coke in the steel making process for the past 15-20 years. Research conducted throughout the world has investigated carbon-based by-products/co-products and end of life waste as an alternative to coal and coke. The use of plastic and tyres has been investigated as a partial substitution to coal and coke in the blast furnace and electric arc furnace, with commercial success (Ziebik & Stanek, 2001) (Sahajwalla, et al., 2009). The use of biomass has also been investigated with several small and large scale successes (MacPhee, et al., 2009) (Viana, et al., 2011) (Zandi, et al., 2010) (Lovel, et al., 2005).
[bookmark: _Toc518370506]2.5.1 Use of waste plastic and tyres in the iron and steel industry

The high amount of carbon and hydrogen found in polymeric materials (plastic and tyres), along with the available energy produced during high temperature reactions, have been of interest to the iron and steelmaking industry. The idea of polymeric material being incorporated into the iron and steel industry has been considered over the past two decades (Asanuma, et al., 1999) (Ayed, et al., 2006) (Clauzade, 2006). Plastic, through municipal waste, has found success in both the coke oven (Kato, et al., 2006) and the blast furnace (Asanuma, et al., 1999) (Ziebik & Stanek, 2001) (Janz & Weiss, 1996). 
The introduction of the container and packaging recycling law in Japan meant that residents were required to separate plastic waste by types. This allowed the Japanese steel industry to utilise the waste plastic provided by the residents as a source of fuel and a reducing agent in steelmaking. The Japanese steel manufacturer JFE (formerly known as NKK), was one of the first to implement plastic in the blast furnace (1996). JFE developed the concept of shredded waste plastic injected through the tuyeres. The main aim of the investigation was to observe whether waste plastic injected into the tuyeres behaved differently to pulverised coal. It was found that when the tuyeres were injected with coarse plastic, the combustion and gasification efficiency was higher when compared to fine plastic and pulverised coal in the raceway. The CO2 gasification rate of unburnt char derived from the waste plastic was also much higher than that of the pulverised coal. The experiments also showed no distinct differences in the blast furnace top gas and dust (Asanuma, et al., 1999). The results led to the conclusion that coarse waste plastic could effectively be used as a reducing agent and as a fuel in the blast furnace. 
During a similar time period to the JFE investigating the use of waste plastic, Stahlwerke Bremen in Germany were also investigating the use of injecting waste plastic in the BF on a production scale. They researched whether waste plastic injected through the tuyeres could be used as a substitute to coke, coal and heavy oils. A pilot trial showed that sulphur dioxide (SO2), Nitrogen Oxide (NOx) and dust did not exceed the permissible value according to German standards. Further to this, there were no major differences between the furanes and dioxins found in the furnace when injecting waste plastic (Janz & Weiss, 1996) (Ziebik & Stanek, 2001). In 1996, mixed polymer waste was fed pneumatically via lances into the tuyeres of the BF at Stahlwerke Bremen. Here, at 2000oC the waste cracked and produced reducing synthesis gas.
Aside from plastics being incorporated into the blast furnace, there was also success of waste plastic being implemented in the coke ovens (Kato, et al., 2006). The research was carried out by Nippon Steel in 2001, with the aim to see how partial replacement of coal with waste plastic affected the strength of the resultant coke. The outcome showed that 1% by weight of plastic partially replacing coal had no changes in coke strength (Kato, et al., 2006). Since the first year of investigation, consumption of plastic waste used in the coke making process has increased. Consumption of plastic has risen from 121,000 tonnes in 2002 up to 225,000 tonnes in 2005 (Kato, et al., 2006)
The use of waste, more specifically waste tyres, was first considered by Arcelor’s research department in 1997 (Ayed, et al., 2006) (Clauzade, 2006). The idea of using tyres as a full or partial substitute for anthracite in the EAF was of interest since 
s contained both carbon and iron. The laboratory and plant studies concluded that shredded tyres could be implemented into the EAF if certain pre-process procedures were implemented to avoid potential poor performances. Further plant studies also showed environmental emissions did not exhibit any real concerns. Industrial scaling occurred in 2004-2005 at the Lamines Marchands Europeens (LME) site in Trith – Saint-Leger, France, where 1.7kg of End of Life Tyres (ELT) replaced 1kg of Anthracite.  The use of ELT at LME has led to approximately 7000-7500 tonnes being used in the EAF process (Ayed, et al., 2006) (Clauzade, 2006).
Work looking at both waste plastic and waste tyres was also carried out at University of New South Wales, Australia (UNSW) and Arrium (Sahajwalla, et al., 2009) (Zaharia, et al., 2009) (Zaharia, et al., 2012) . These studies considered whether the behaviour of either waste being co-injected with pulverised coal or coke through the tubers of the EAF had effect. The results showed that waste plastic or tyres could be used to partially replace coal or coke whilst improving combustion efficiency. The residual mass loss, as well as volume of slag foam, improved or maintained the same with the use of waste. The outcome of these observations was initially obtained through laboratory scaled experiments (TGA, DTF, Sessile drop technique) and then continued onto pilot scale trials. Pilot scale trials were implemented at Sydney Steel Mill (SSM) in 2006 and at Laverton Steel Mill (LSM) in 2007 (Zaharia, et al., 2012). Modification of the EAF infrastructure or operational procedure was not altered when rubber crumbs was used. The only introduction needed when using rubber crumbs was the introduction of a dedicated storage unit. Trials using rubber crumbs showed improvement in several areas which can be seen in Table 2
[bookmark: _Ref504463770][bookmark: _Toc518370630]Table 2 Overall benefits at SSM and LSM EAF’s (Zaharia, et al., 2012)
	Benefit Area
	SSM
	LSM

	Cost of Raw Material – Coke Vs. Rubber ($USD Cost per Tonne)
	15%
	28%

	Reduction in Electrical Consumption (kWh per Billet Tonne)
	2.80%
	2.40%

	Reduction in Inject Carbon (kg per heat)
	12%
	16.20%

	Increase in Productivity (Tonnes per Minute of Power On Time)
	3%
	1.90%

	Reduction in Inject Oxygen (Nm3 per Billet Tonne)
	2.30%
	1.90%

	Reduction in Natural Gas (Nm3 per Billet Tonne)
	1.90%
	-

	Oxygen to Inject Carbon Ratio
	3.40%
	2.80%



Trials were also conducted with High Density Polyethylene (HDPE) plastic which showed a further reduction in electrical energy consumption. Aside from the benefits shown in Table 2, Arrium recorded a decrease in electrode consumption, lime consumption and improved yield through the reduction of FeO levels in the slag by 1.4% (Zaharia, et al., 2012).



[bookmark: _Toc518370507]2.5.2 Use of waste biomass/agricultural waste in the iron and steel industry 
Biomass as an Energy Source 

Biomass is defined as a renewable energy source which is derived from living or recently living biological material (DECC, 2012a). Biomass can be obtained from a variety of sources ranging from forest, agriculture, livestock residue and organic components of municipal waste (IPCC, 2012) (Hurst, 2014). Biomass is one of the most versatile forms of low carbon energy, where its use has been found in applications such as transport in the form of ethanol or its direct use for heat and electricity production. This has allowed biomass energy to be widely applicable to numerous sectors. The use of biomass (solid or bioenergy) should eventually reduce GHG emissions if it is able to replace fossil fuels. This is due to the gases being released from combustion being recaptured during the growing cycle of biomass. The timescale for this process is on a much shorter timescale compared to the capture of GHG during the formation of fossil fuels. In 2011, 3% of the total UK energy consumption was sourced from bioenergy with this figure expected to be 8-11% by 2020 under current policy enforcements.
Biomass is made up of three polymers, most of which compromise of cellulose, hemicellulose and lignin (Wyman, 2010). The polymer structure associated with cellulose, hemicellulose and lignin has an associated storage of chemical energy with the bonds linking each molecule. The amount of energy is relative to the type of bond involved i.e. the bond energy of H-O bond is 366 KJ mol-1, C-C bond is 348 KJ mol-1 and C=C bond is 614 KJ mol-1 (Klein, 2012). Lignin contains more aromatic rings with multiple double bonded Carbon atoms. Consequently, this means that lignin has higher energy content than cellulose and hemicellulose. This was made clear when Yang et al (2007) carried out TGA experiments investigating the pyrolysis characteristics of cellulose, hemicellulose and lignin. In this experiment, weight loss in cellulose and hemicellulose (devolatisation) occurred between 220-400ºC whereas the weight change in lignin occurred between 160-900ºC. This illustrates the difference in energy for when a chemical reaction occurs which consequently results in a change of weight.  If the biomass is processed efficiently, the chemical energy stored within the bonds of the biomass can be utilised for heat, mechanical power and electricity (McKendry, 2002).
The value and use of biomass as an energy source depends on the biomasses chemical and physical properties (McKendry, 2002). The composition and quantity of cellulose, hemicellulose and lignin is dependent from one species to the other and this will obviously have a chemical reaction difference (Garcia-Maraver, et al., 2013). Any form of biomass can be used for combustion to produce an energy source. In order to achieve suitable energy return and maintain a sustainable process, there are several conditions which need to be considered; calorific value, fixed carbon, moisture content and ash content all have an influence on the efficiency of the combustion process. The variables are interlinked and will alter the efficiency if one is varied from optimum condition. Biomasses which contain high lignin content have the most potential for optimum combustion (Boudet, 2000). This is due to lignin containing more aromatic rings with double bonded C atoms. This means that the bond enthalpy (energy required to break bond) for lignin (double bond) is much greater than single bonds (cellulose and hemicellulose) meaning a greater proportion of energy is released when broken (Klein, 2012) (Hurst, 2014).
Biomasses have higher H:C and O:C ratios compared to fossil fuels, which results in a lower carbon content to coke. This consequently means that they produce less thermal energy during combustion, but high lignin content are found to be very close to the energy value of fossil fuel which gives the potential of being co-fired in potential industrial use (Zandi, et al., 2010).
Biomass in the steel Process

Biomass has been considered as a substitute or at least partial substitute to coal for the past several years with various studies being carried out. Biomass in the form of pyrolysis treated or in its natural raw state has shown to act favourable within the steelaking applications. When biomass goes through the pyrolysis process it produces biochar which contains chemical and physical charatetristcs to carbon coal.
Biochar therefore in theory, based on chemical structure could be used in the steelmaking process (Montiano, et al., 2014) (Van-Loo & Koppejan, 2008). The majority of studies suggest that biomass can be added in the blast furnace either by the process of pulverized coal injection (PCI) or in blends with metallurgical coke (Ng, et al., 2011) (Tamez, 2015).

Over the past few decades the investigation of biomass suitability in the steel industry, in particular the blast furnace have been investigated. Partial or full substitution of pulverised coal with biomass to be blown into the furnace via the tuyeres was studied. The hope was that this would increase production rate whilst reducing production cost due to cheaper input ingredients.
The reduction of pulverised coal (PC) or other injectants blasted through the tuyeres and into the raceway by means of a lance have been heavily researched in the past. The typical injection rate varies from 100-200kg/t-HM or approximately 20-40% of the total fuel usage. It is important that the injectant fuel burns in the high voidage raceway region. This is so that minimum amount of remnant solid enters the packed cake or ore layers found higher in the furnace. The fine powders of the injectant fuel decreases gas permeability if not burnt in the raceway region, and consequently can lead to a BF productivity reduction. 
Norgate (2009) assessed whether charcoal could be utilised in the blast furnace, with three options being proposed. These options were; biofuel partially replacing top coke, blending biomass during coke making to produce bio coke and biofuel to either fully or partially replace pulverised coal through injection (Charcoal). The studies of charcoal being used into the BF from the three options have been investigated throughout the world (Helle, et al., 2009) (Helle, et al., 2010) (Gupta, 2003) (Suopajarvi & Fabritius, 2012) (Suopajarvi & Fabritius , 2013) (Mathieson, 2007)
Helle (2009, 2010) conducted trials investigating partial substitution of coal with biomass in the BF tuyeres. The outcome was that the biomass had to be pre-processed via pyrolysis due to the high oxygen content and low heating value of biomass which consequently would have an impact on the BF productivity. Pyrolysis condition for biomass worked best at 250oC prior to the biomass being injected into the BF.
Suopajarvi (2012) carried out similar work to Helle (2009, 2010); however, Suopajarvi (2012) investigated the substitution of heavy oil, which can also be fed through the tuyeres of the BF, with charcoal. The outcome of the investigation highlighted that the injection of pulverised charcoal into the BF would result in a direct CO2 emission reduction of 26% compared to the use of heavy oil. In this scenario, the off gases produced during pyrolysis (conversion of biomass to biochar) coupled with COG and BFG were used to generate electricity.

Mathieson (2005) investigated the combustibility of injectant (PC) under a simulated BF raceway conditions. Mathieson (2005) discovered from the results that the injectant burnout did not improve from the following conditions:
· Increase blast temperature (above 1100oC).
· Decreased injection rate.
· Decreased particle size.
· Increased blast oxygen enrichment for high volatile matter coals.
Mathieson (2005) however did discover that burnout was strongly dependant on;
· Increased volatile matter content of the injectant.
· Increased oxygen enrichment for poorer burning material.
The work carried out by Mathieson (2005), allowed further work to investigate the combustion of charcoal (Mathieson, 2007).Mathieson (2007) carried out combustion test of charcoal using a pilot scale pulverised coal injection (PCI) rig. The charcoal samples investigated were medium volatile softwood charcoal, medium volatile hardwood charcoal, low volatile hardwood charcoal and high volatile hardwood charcoal. Variation of volatile matter content was based from previous work carried out by Mathieson (2005). The outcome from the combustion test showed the following:
· All charcoal samples combusted readily, showing better flame stability to PCI, also ash deposition in the tuyeres was not found as well.
· Combustion performance for all charcoals exceeded that of PCI with the same volatile matter content.
· Combustion varied between softwood charcoal and hardwood charcoal, with softwood charcoal performing better.
· Oxygen enrichment showed minimal increase in combustion performance for softwood charcoal. However, some improvements from oxygen enrichment with medium volatile matter hardwood charcoal.
· Four coal-charcoal blends were also analysed for combustion. It showed that combustion performance was predictable on the basis of a proportion- weighted average of the burnout components.
The following results show great promise of biomass being utilised in the steel industry, with several biomass sources already being used in the Brazil steel industry. 
There are difficulties in trying to categorise the formation of how biomass is obtained. In the steel industry, two forms of biomasses have been investigated. The first source of biomass is biomass that have been specifically grown to be used as a fuel, like the Brazil steel industry. The Brazil steel industry consumes a vast amount of charcoal produced by eucalyptus tree, which are purposely planted for consumption in the steel industry. This form of biomass is known as energy crop (MacPhee, et al., 2009).The second form of biomass is by-products/co-products from another process such as rice husk, sawdust residue, sugarcane bagasse (Silva, et al., 2011) (Thomas & McKnight, 2011) (Viana, et al., 2011).It is important to identify the difference, with the latter biomass distinction (By-product/co-product) being the focus of this research.
As mentioned in the previous paragraph, Brazil have utilised the availability of biomass readily available within their proximity. The utilisation of biomass in the steel industry can be influenced by geographic proximity and climate conditions of the country. Brazil is the largest producers of sugarcane in the world, with production estimated to be 690 million tons. A by-product during the milling of sugarcane is sugarcane bagasse. In Brazil, a total of 200 million tons of bagasse is produced as a result of 690 million tons of sugarcane being produced. Bagasse has shown promise of its potential utilisation as an energy source (Viana, et al., 2011). Aside from sugarcane, Brazil also produce over 625 million tons of rice, with its by product rice rind (also known as rice husk) showing potential promise as a source of energy. Work carried out by Viana (2011) and Tavares da Silva (2011) looked into the co-firing ability of bagasse and rice rind when mixed with PC for injection through the BF tuyeres. The experiments were conducted using a PCI rig designed to replicate condition of a furnace like environment. Percentages of rice rind substitution with coal were as followed; 0,25,50,75 and 100%. The same substitution rate also applied with bagasse. The outcome of these experiments showed that combustion rate or burnout rate increased with the substitution of rice rind up to 25% before burnout rate decreased. The results for the bagasse showed an increase in burnout up to 20% substitution before a reduction started to begin.
The most recent work conducted by the vast majority has investigated the use of biomass in the BF, in particular PC substitution through the tuyeres. Work conducted by Yunos (2012) at the University of New South Wales, Australia, in collaboration with the University of Malaysia Perlis investigated biomass in the EAF. The research investigated the waste derived from palm shell and its use in the EAF process. Agriculture waste derived from palm shells are the main renewable waste source in Malaysia with 2 million tonnes of palm shell being generated in 2010. The investigation looked at whether palm shell waste could be used as a carbon resource in the electric arc furnace, in particular its interaction with slag (creating a carbon/slag interaction). The first part of the investigation was to analyse the pyrolysis behaviour of palm shell, in particular the off gases produced. The resulting palm shell char produced during pyrolysis would then be used for the second part of the experiment which investigated the carbon slag interaction. A sessile drop was used to carry out the carbon/slag reactions at temperatures of 1550ºC. This technique allows the continuous monitor of changes in droplet volume (a measure of gas entrapment, and therefore slag foaming) as a function of time.
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[bookmark: _Toc518370568]Figure 4 Schematic diagram of the sessile drop apparatus (Yunos, et al., 2012)
The outcome from both TGA pyrolysis and sessile drop carbon/slag interaction showed that palm shell char showed signs that it could be used as a partial substitute to carbon material in the EAF. The key outcomes from these experiments were:
· Temperatures above 1000C during pyrolysis of palm shell showed CO, CO2 and H2 as the main gases. This was related to the structure of the palm shell containing a lignocellulosic make up which allowed for a steady gas release during the 2nd part of the experiments (sessile drop).
· Better rate of slag/carbon interaction when palm shell char was used in comparison to coke. This was due to the gases evolved from MC showing lower concentration of CO compared to palm shell.
· The interaction of palm shell char with the EAF slag showed an increase in slag volume and fluctuation. Coke showed a low degree of fluctuation and poor volume ratio.
· Work after the two experiments was followed by optical microscopy of the slag/carbon reaction. It showed that small diameter gas bubbles trapped within the slag after contact with palm char.
The results highlight that partial substitute of coke with palm shells is not just a viable option, but also one that is efficient which can lead to improved interaction with EAF slag.
The use of biomass has also been looked at in the sinter plant. Sintering process is viewed as a serious environmental challenge with it being the second highest contributor of GHG in the integrated steel site behind the BF. Mohamed (1993) investigated the use of partially replacing coke breeze with palm stone charcoal up to 35%. The outcome showed no adverse effect on sintering or sinter quality. The quality and sintering did however deteriorate as substitution of coke breeze with palm stone charcoal increased above 35%. The drive during Mohamed (1993) study was purely economics with no considerations into the environmental impact of substitution.
Amico (2004) conducted similar work to Mohamed (1993) where he looked at char produced from a wood biomass source. In this case it was from pine wood flour, saw dust and red gum wood char. Granulation between coke and the three chars showed variation in granulation quality with red gum char granulating as well as coke. Red gum char was up-scaled to be experimented in a large-scale sinter pot. A sinter pot is an experimental technique to monitor the flame front profile of what traditionally takes place in a sinter plant. The benefit of a sinter pot is the monitoring of the off-gases produced during sinter pot experiment being recorded. The results showed that at a 100% substitution of red gum char with coke breeze during sintering, the quality did not deteriorate and the sinter performance increased. The results showed that sinter petrology and chemistry was not affected by complete substitution of coke with char. The sintering productivity was improved (44% increase) whilst quality indicators such as tumble index, reducibility index and reduction degradation index were all within industry acceptable level. The off-gas emissions produced during 100% char showed that SOX and NOX reduced by a factor of 8 and 5 respectively. The work done by Amico (2004) showed great potential; not only from an experimental and operation basis where substitution on a small/large scale experiments indicates no change on quality but also the aspect that red gum wood (better known as eucalyptus) is readily available in Australia (the country where the study took place).

Lovel (2005), under the same team as Amico (2004) also looked into other biomass sources in Australia to assess whether it was feasible in the sinter plant. Lovel (2005) investigated industry sourced coke breeze, commercially available wood char and charcoal from prickly acacia (acacia nilotica). Prickly acacia is a noxious weed and has been classified in Australia as a weed of national significance. The results show similar outcomes to Amico (2004). Although a direct comparison between Lovel (2005) and Amico (2004) cannot be done due to slight variations in the sinter pot being used. The results showed that wood char from the prickly weed and commercially available wood char were suitable and that further work would be required to investigate this more on a large-scale perspective.
Ooi (2011) investigated the use of hardwood charcoal as a supplementary fuel to coke breeze in the sinter plant. Ooi (2011) carried out small scale sinter pot experiments with a charge capacity of 1kg investigating how the substitution of coke with hardwood charcoal had an impact on the combustion efficiency, quality and the organically pollutants produced during the sinter pot process. Substitution was conducted on a calorific value basis so that the heat output remained the same. The outcome showed that at 20% substitution of hardwood charcoal with coke breeze the combustion efficiency and quality remained the same with slight improvement in quality. The organic pollutants of PCDD/Fs were of minimal difference between coke and 20% hardwood charcoal, but PAH were slightly higher for hardwood charcoal. Overall the study carried out by Ooi (2011) suggest that this work should be further investigated for large scale experiments (80kg charge capacity)
At the moment, the use of biomass in the BF, EAF and sinter plant have investigated biomass as a char product, or better known in this case as a bio-char product. The use of raw biomass in the sinter plant application was investigated by Ooi (2008). Ooi (2008) investigated the use of sunflower seed husk (by-product of sunflower seed) on a small-scale sinter pot experiment. The experiments conducted were the same as the work carried out by Ooi (2011). The substitution of sunflower seed husk with coke breeze was done on a calorific value in order to produce the same heat output. Sinter pot experiment (charge capacity of 1kg) showed that at 10% substitution of raw biomass (sunflower seed husk) with coke showed no apparent deterioration in sinter quality. The sintering time was also reduced in comparison to 100% coke breeze which suggest an improvement in sinter productivity of 6.4%. The substitution of 10% sunflower seed husk also showed that combustion characteristics were not affected. Aside from quality and productivity the results were also analysed for emissions of persistent organic pollutants such as PCDD/Fs and PAHs. The outcome of organic pollutants showed that there was minimal difference between coke breeze and 10% sunflower seed husk. 
The use of raw biomass was also investigated by Zandi (2010), where the same methodology to Ooi (2008) was used. Zandi (2010) investigated several raw biomasses (olive residues, sunflower husk pellets, almost shells, hazelnut shells and bagasse pellets). Zandi (2010) focused on looking at the pre-conditions of the raw biomass and the biomass particle size. Zandi (2010) found that when the sunflower seed husk pellets were crushed to size range of 0.8- 0.6mm then a substitution rate of 25% showed a very similar thermal flame front profile to that of coke alone.  The combustion efficiency was also shown not to vary considerably. The recommendation from Zandi (2010) studies was to upscale the experiment (80kg sinter pot capacity) with raw biomass being under 1mm in size.
Unfortunately, Zandi (2010) was unable to upscale this to an 80kg sinter pot due to Tata steel mothballing the equipment.
Only a handful of studies have looked into the use of biomass in the sintering process (Ooi, et al., 2008) (Ooi, et al., 2011) (Zandi, et al., 2010) (Kawaguchi & Hara, 2013) (Srivastava, et al., 2013) (Hurst, 2014) and found from these studies that it was possible to substitute up to 15% coke breeze with olive pits on a carbon for carbon basis (Zandi, et al., 2010).
The work carried out by Ooi (2008, 2011), Zandi (2010) and Hurst (2014) all used the same sinter pot at Tata steel (1kg sinter pot) and all three were unable to upscale to an 80kg sinter pot due to it being mothballed. Regardless of the results produced from an environmental perspective there will always be some uncertainty to how likely the results can be used in the steel industry. This is because there is minimal to no work discussing the quality aspect such as tumble index, reduction degradation index and reducibility index which are essential to how the sinter will handle itself during transportation from the sinter plant to the blast furnace and how it will handle itself in the high temperature furnace. 
I personally feel more work from the environmental perspective could have been applied. I feel that with the lack of quality aspect data, to truly engage the UK steelmakers as to whether there are potential benefits in scaling, be it environmental or economic, then an LCA study should have been carried out. A LCA study would have theoretically upscale the experimentation and calculated an environmental impact factor (Global warming potential, resource depletion or energy use) which may have gotten people attention to find alternatives to upscaling.
Hurst (2014), Ooi (2008, 2011) and Zandi (2010) are very good papers from an environmental perspective but lack no quality related information at all.







[bookmark: _Toc518370508]2.6 Industrial Ecology 

The concept of industrial symbiosis can occur at three levels (Chertow, 2000). Chertow (2000) proposed that industrial ecology should be addressed from three levels:  the firm or unit process level, the inter-firm, district or sector level and finally, regional, national or global level. The inter firm level can then be subdivided into industrial symbiosis, product life cycles and industrial sector initiatives (Chertow, 2000). The research area of work looks into the inter firm level, at the industrial symbiosis aspect.
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[bookmark: _Toc518370569]Figure 5 Levels of Industrial Ecology and Industrial Symbiosis (adapted from Chertow, 2000) (Wolf, 2007)
Despite the firm or unit process level being an important feature, the principal aspect of IE lies within the inter-firm and inter facility level. The key tools towards implementing and applying IE in industrial regions is through industrial symbiosis (IS) and eco-industrial networking (EIN) (Lifset & Graedel, 1997) The focus of this thesis is investigating IS development within the steel industry involving potential co-located actors.
[bookmark: _Toc518370509]2.6.1 Industrial Symbiosis (IS)

Industrial Symbiosis is a sub-discipline of Industrial ecology which focuses on the inter-firm level (Chertow, 2000) (Jacobsen, 2006). Industrial symbiosis is commonly defined as engaging “traditionally separate industries in a collective approach to competitive advantages involving physical exchange of materials, energy, water and by-products. The keys to industrial symbiosis are collaboration and the synergistic possibility offered by geographic proximity” (Chertow, 2000). Through increased recycling the system can become more effective and decrease use of resource and the discharge of pollutant. Figure 6 illustrates the concept of material and energy flow in industry. This development leads to the creation of an industrial ecosystem, with natural ecosystem as the model, where material and energy savings are important with the material flows being circular and reusing waste as an input for a new product. 
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[bookmark: _Ref491443524][bookmark: _Toc518370570]Figure 6 Simplified model of increased recycling of energy and materials (Wolf, 2007)
A prime example of how a successful industrial symbiosis network can be beneficial is the Kalundborg symbiosis. Kalundborg is a seaside industrial town where numerous bilateral, gradual, voluntary and economically profitable residual and energy linkages were created over a period of three decades (Desrochers & Leppala, 2010) (Ehrenfeld & Gertler, 1997). In total, Kalundborg created eleven physical linkages. The primary partners involved in the creation of synergies were, Asnaes (power station), Statoil (refinery plant), Novo Nordisk (pharmaceutical plant), Gyproc (wallboard manufacturer) and the City of Kalundborg.
[image: http://telstar.ote.cmu.edu/environ/m3/s4/graphics/embedded/denmpltflowchartexp.gif]
[bookmark: _Toc518370571]Figure 7 Industrial eco-system at Kalundborg, Denmark (Ehrenfeld & Gertler, 1997)
Several by-products and utility synergies were initially exchanged amongst these organisations
[bookmark: _Toc518370510]2.7 Life Cycle Assessment (LCA) 

The increased awareness of environmental protection and environmental impacts associated with products and services has led to the interest of developing methods to better understand these impacts. The inclusion of industrial symbiosis and how this has an environmental impact on the product or service makes it even more important as to whether synergistic collaborations between two or more firms is beneficial. A life cycle approach allows the user to provide a thorough overview of the environmental profile of the product or service (Olmez, 2011). A life cycle assessment (LCA) is a systematic technique to analyse the environmental aspects and potential impacts associated with a product at all stages across the life cycle chain. 
An LCA consists of a ‘cradle-to-grave’ approach for analysing the process. A ‘cradle-to-grave’ study starts with the extraction of raw material through to the production of the product. It then continues with the use phase of the product and ends with the end of life treatment of the product. End of life treatment of a product can either be reuse, recycled or disposed. At each stage of a cradle-to-grave analysis, the LCA tool interprets the stages of production independently from one another which means one operation is a continuation from the previous stage. The LCA tool estimates the environmental impact across each stage as well as a total environmental impact for the overall cradle-to-grave process. The LCA allows the user to obtain a thorough picture of the environmental aspects of a product or service and a more accurate insight to the environmental trade-offs found in the product and process selection (Olmez, 2011).
An LCA study is conducted in four phases which can be seen in Figure 8:
· Goal and scope definition
· Inventory analysis
· Impact assessment
· Interpretation
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[bookmark: _Ref504380273][bookmark: _Toc518370572]Figure 8 Four phases towards carrying out a LCA study (Olmez, 2011)
A LCA study is usually carried out under the guidelines of the International organisation standard (ISO). The ISO related to an LCA approach is the ISO 14040. The ISO 14040 describes in detail how an LCA should be approached. It is important to follow the ISO14040 guideline as this is a worldwide accepted procedure and will therefore give credibility to the LCA study if used under these guidelines (Olmez, 2011)
The ISO 14040 series provides a framework to carry out a LCA study using the four phases necessary to do so. The ISO 14040 provides the overall framework whereas the ISO14041 goes on to discuss in detail the goal and scope aspect of the study and how to conduct a life cycle inventory (LCI). The ISO 14042 provides a list of life cycle impact assessments (LCIA) steps. The ISO 14043 explains how to interpret the results of a LCA study. Aside from this, the guidelines also help in how to apply the standards. Further information on the four phases can be found in Appendix C.
[bookmark: _Toc518370511]2.8 LCA Methodologies 

One of the most common and widely used methodologies to carry out a LCA study is a process-based method.
Process analysis

A process based LCA analysis stems from the framework recommended by the Society of Environmental Toxicology and Chemistry (SETAC).  It is the conventional method for LCI compilation. It is a detailed study of the resource used and the environmental releases from on-site production and contributions from the suppliers of the input which are considered significant by the LCA practitioner (Suh & Huppes, 2005). The process begins with firstly identifying and compiling all the flows between the environment and the system which was specified in the scoping stage. The result of the process analysis is a quantitative description of all flows across the system boundary whether it is going into the system boundary or leaving it (Ndungu & Molavi, 2014).  Process based LCA is ‘bottom-up’ which means the subject of analysis are focused on individual processing units and the flow rate and composition of the stream going in and out of the unit. 
The benefit of a process based LCA is that the analysis is specific, with impact reduction opportunity at production level clearer. It allows for prioritization and understanding of impacts across the supply chain. The disadvantage to process based LCA is the boundary definition, which is subjective to the LCA practitioner. Process based LCA looks to specify each relationship in the process in order to estimate the material and environmental discharge. This relationship however is difficult to capture in some aspects. As a result, the LCA practitioner has to draw a smaller boundary around the process for analysis which can result in higher truncation errors (Ndungu & Molavi, 2014). An example of this can be from the steel mill where the input required would be iron ore, coal, electricity, natural gas etc. which will all be included in the process analysis. However indirect suppliers such as office equipment, food, vehicles etc. are generally excluded from the analysis to make it more manageable. The other disadvantage of process based LCA is that it is very time consuming in obtaining life cycle inventory (LCI) because input and output environmental burdens are gathered empirically and obtained for each process. Obtaining data for such a detailed analysis can be extremely difficult with assumptions made and literature data having to be obtained (Ndungu & Molavi, 2014).
[bookmark: _Toc518370512]2.9 LCA in the steel industry

Industrial symbiosis is the sharing of waste or services amongst two or more organisations. The steel industry already has its own internal symbiosis where by-product and utilities such as coke oven gas (COG), blast furnace gas (BFG) and sinter return fines are all recirculated back into the steel industry for further use.  The steel industry also sends its blast furnace and basic oxygen furnace slag to the cement industry to be used in the production of cement. 
An LCA study carried out by Rocheta (2011) at UNSW investigated the use of plastic as an alternative to coke. The LCA study looked at the environmental difference between Coke injection technology and plastic injection technology in the electric arc furnace.  Rocheta (2011) LCA study is based on the work carried out by Sahajwalla (2009), also at UNSW, who carried out preliminary trials investigating the use of rubber crumbs or plastic as a partial substitution to coke which was pumped through the tuyeres for additional heat source and reducing agent. The outcome was that ~20% of plastic or rubber could be used as a partial substitute. Rocheta (2011) conducted an LCA study investigating the environmental impact of partially substituting coke with rubber. The function unit of the study was 1 tonne steel billet with the life cycle impact assessment being global warming potential (GWP), Acidification potential (AP), Eutrophication potential (EP) photochemical ozone creation potential (POCP) and energy use. 


The system boundary for the study was from a cradle to gate scope and can be seen in Figure 9.
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[bookmark: _Ref491012874][bookmark: _Toc518370573]Figure 9 Boundary of LCA analysis carried out by Rocheta (2011)
Primary data was collected for approximately 120 material input/outputs with experimental data from Sahajwalla (2009) experiments also being used. Cradle to gate data was also obtained from the GaBi database. Transport and packaging material was also included in this study. The assumption made in the study was that the steel was of a consistent grade.  The life cycle impact assessment showed a reduction when implementing plastic into the EAF in comparison to using coke. The results showed a 0.1% change in GWP, 0.7% change in AP, 0.4% in EP, 0.3% in POCP and 1.6% in energy use.
Further analysis was looked into the GWP as this is one of the main impact assessment indicator used in the steel industry. The results for GWP actually showed that the injection of plastic as a partial substitute to coke actually increased the GWP slightly. The GWP was then broken down under scope 1, 2 and 3 GHG emissions. Scope 1 emission is related to direct emissions related to the production of the product. Scope 2 emissions are all indirect GHG emissions from consumption of purchased electricity, heat or steam. Scope 3 considers other indirect emissions such as extraction and production of purchased materials and fuels, transport related activities in vehicles not owned by the reporting entity, electricity related activities, waste disposals etc.
The outcome of the GWP from Rocheta (2011) LCA study showed that coke injection had a lower scope 1 emission but a higher scope 2 & 3 emission in comparison to partially substituting coke with plastic. Overall the report concluded that there was a slight reduction in environmental impact with the use of carbon-based waste and also the fact that waste products were being diverted from landfills and used for a better purpose. 
The study of using raw biomass in the steel industry from an LCA perspective has not yet been carried out from previous literature. The following work will carry out an LCA study investigating the environmental implication for the UK steel industry to what impact biomass will have on the steel making process. The LCA on iron and steel industry is becoming more and more important in terms of material and energy consumption and the environmental concerns that are associated with this.
The conclusion from the literature review suggest that the use of waste either polymeric or biomass can successfully be utilised and implemented in the steel industry. The primary success of all waste stream have been found in the blast furnace and coke plant with limited amount of work solely focused on utilisation of carbon waste in the sinter plant. 
The current literature regards to carbon waste and sinter plant discusses how bio-coke (biomass pyrolysis conversion to bio coke) can successfully be utilised to replace coke breeze for a sinter production from a lab scale perspective.
The literature also highlights the minimal amount of work investigating raw biomass as a by-product from industry. Raw biomass has been investigated without it being converted to a bio-coke in a lab scale perspective with success rates from 5% to 20%. These types of raw biomass was not obtained from industry as a by-product but chosen purely from an experimental point of view rather than a logistical and supply point of view.
The gap identified from the literature and the basis for my research primarily focuses of potential raw biomass by-products from industry and the quantity available within the UK. The study will then look at these raw biomass and substitute this with coke breeze at 5% and 15% (20% slightly deteriorates) due to success at these percentages from previous literature discussed in this work. Due to size of laboratory equipment minimum amount of quality work can be carried out.
The results from the laboratory experiment (carbon dioxide percentage) will be up scaled and inputted into an LCA study to understand what impact substituting coke breeze with alternative carbon based waste has on the environment, more specifically global warming potential, energy use and resource depletion.
A LCA study of biomass and a LCA study of the steel industry has been carried out in the past, however the gap identified from the literature is that no study exits highlighting the two combined. An LCA study using actual experimental data from industry waste and inputting this into a LCA study of sinter production does not exist and identifies the potential environmental opportunity that UK steel industry could potentially utilise and further research.

[bookmark: _Toc518370513]3. Waste Stream Analysis 

[bookmark: _Toc518370514]3.1 Waste Stream Summary

This section gives a breakdown of the UK steel industry raw material input and output followed by calculations to determine the amount of waste material needed to substitute coke with 5% or 15% of alternative material. The section then goes onto highlight several waste streams analysed for this study and the potential quantity available in the UK market. The final section gives a brief reason as to why other materials investigated for this study was not considered.
[bookmark: _Toc518370515]3.2 Steel Industry Material Consumption

It was decided that the integrated steel site would be further researched with the sinter plant being the main area of investigation. There are several reasons why the sinter plant was looked into further such as it being the 2nd highest GHG contributor after the blast furnace at an integrated steel plant. The use of coke is quite low compared to other process which opens up the potential to consider small medium enterprises (SME) as a potential link to industrial symbiosis. There are several in-house facilities which can assess sinter suitability. There has also been work done towards alternative feedstock in the sinter plant in other countries which opens up potential use in the UK market. The material covered in this section also has the potential to be implemented in other steel making processes such as, coke oven BF, BOF and EAF. The below section discusses more about the sectors where certain type of waste may be available and the quantity.
The substitution of coke with alternative carbon-based by-products/waste has been found to range between 5-25% in other countries steel plant. The use of carbon-based waste in the steel industry has shown that geographic proximity plays an important role, such as the high amount of biomass waste (rice husk etc.) available in Brazil, or the vast amount of waste plastic and tyres not being fully utilised in Australia.
In order to assess whether certain waste products are suitable for the UK steel industry, an input quantity to the amount of raw material used to make crude steel in the UK was needed in order to assess what waste products in the UK were considered.
[bookmark: _Toc518370631]Table 3 UK steel production quantity (Worldsteel Association, 2013)
	Information
	Quantity (thousand metric tonne)

	
	2013

	Total Crude steel production
	11858

	Crude steel produced via BOF
	9915

	Crude steel produced via EAF
	1942

	Crude steel produced via OHF
	0

	Pig Iron Production
	9682

	Direct reduced Iron (DRI) Production
	0

	Imports of Direct Reduced Iron (DRI)
	24

	Exports of Direct Reduced Iron (DRI)
	0

	Export of Pig Iron
	2

	Import of Pig Iron
	38

	Production of Iron Ore
	0

	Import of Iron Ore
	14137

	Export of Scrap
	6948

	Import of Scrap
	303



The amount of crude steel produced in the UK through the integrated route was 9915 thousand tonnes with the mini-mill route producing an additional 1942 thousand tonnes. In total the UK produced a combined total of 11858 thousand tonnes of crude steel during 2013.
There are two main raw materials required to produce crude steel; iron ore & coke. Iron ore can be used on its own or in the form of iron ore sinter or pellets. The second most used raw material is coke/coal which is found to be used in various aspect of steelmaking production.

Statistical data from world steel association, international steel statistics bureau (ISSB) and Tata Steel was obtained to identify the input and output of materials used to produce crude steel. The outcome is that the UK steel industry consumed 13Mt of iron ore and 5.5Mt of coal. It is estimated that from the 5.5Mt of coal used, 1.5Mt of coal was used directly in the Blast furnace with the remainder being used in the coke oven to be converted into coke and then further used in the Blast furnace (~ 3.5Mt coke used in the blast furnace which was produced from the coke oven).
In 2013, the UK produced 9.68mt of molten Iron (Pig iron). Molten Iron is the liquid that is produced after the blast furnace stage. It is estimated that the UK steel industry in 2013 used 320.671 t – 659.151 t of coke breeze in the sinter plant based on the range of coke used per tonne of sinter (data provided from Tata Steel which has a minimum and maximum amount). At 5%-15% substitution of coke breeze we are seeking a waste stream average of 27.6 – 82.8 t to either satisfy a substitution of 5 or 15%. These substitution rates open up the possibility to consider a SME which would normally not be on the same level in terms of material quantity.

Breakdown on amount of coke breeze used in the UK steel industry sinter plants (2013):
1. The UK produced 9682 t of pig iron (1)
According to the input/output data obtained from Tata Steel, in order to produce 1 t of pig iron a range between 0.72 -1.48 t of sinter is required.
2. 9682 * 0.72 = 6971.04t – minimum amount of sinter required to produce 9682 t of pig iron
3. 9682 * 1.48 = 14329.36t - maximum amount of sinter required to produce 9682 t of pig iron
1 tonne of sinter requires a range of 44-48kg of coke breeze. The average (46kg) will be taken to calculate the estimated amount of coke breeze used to produce the necessary amount of sinter.
4. 6971.04 * 0.046 = 320.671 t minimum amount of coke breeze required to produce 9682 t of pig iron

5. 14329.36 * 0.046 = 659.151 t maximum amount of coke breeze required to produce 9682 t of pig iron
Therefore, a range between 320.671 – 659.151 t of coke breeze in 2013 was used. Early works have shown that partial replacement of coke breeze with alternative carbon-based substitutes at 5% and 15% has showed signs of compatibility.
At 5% substitution, the amount of waste stream needed is between:
6. 320.671 * 0.05 & 659.151 *0.05 = 16.034 t – 32.958 t or 16034kg – 32958kg
At 15% substitution, the amount of waste stream needed is between:
7. 320.671 * 0.15 & 659.151 *0.15 = 48.101 t – 98.873 t or 48101kg – 98873kg
The method for waste stream analysis begun with what waste was used in other steel industry country and investigated to see if there were any opportunities to use these wastes in the UK. The waste investigated were waste plastic and waste tyres and biomass waste (oat husk, rice bran and brewery spent grain).
[bookmark: _Toc518370516]3.3 Waste plastic

The UK on average converted 2.5 million tonnes of raw material into plastic polymer and processed on average 5 million tonnes of polymers into plastic products. The total production of plastic product is estimated to be over 5.6 million tonnes with the additional 600kt of plastic product being imported for packaging and construction (Zhou, 2012). The consumption of 5.6 million tonnes of plastic is distributed in various industries such as packaging, construction, electrical, automotive and others. Distribution of plastic consumption within the UK can be seen in Figure 10. 
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[bookmark: _Ref491014286][bookmark: _Toc518370574]Figure 10 UK plastic demand for various industries (British Plastic Federation, 2011)
[bookmark: _Toc518370517]3.3.1 Pre-consumer plastic waste

Waste is typically divided into two categories; pre-consumer waste and post-consumer waste. Pre-consumer waste is generated directly from production and for various reasons cannot be fed back into the production line. These wastes are generally collected for mechanical recycling. It was reported by BPF (2011) that pre-consumer waste in the UK is estimated to be around 250,000 to 300,000 tonnes annually. It is estimated that 90-95% pre-consumer plastic waste is recycled due to it being homogeneous and free from contamination. This area of recycling is well developed and shows no signs of potential hotspots for potential industrial symbiosis.



[bookmark: _Toc518370518]3.3.2 Post-consumer waste

Post-consumer waste is found to originate from packaging waste, construction & building waste, electrical waste and automotive waste which coincidently correspond to also being the four largest sectors in using plastic (Figure 10).
There are three solutions towards dealing with waste plastic; disposal, recycling and energy recovery. Recycling and energy recovery should be the first option with disposal (via landfill) and incineration (without energy recovery) being the last choice due to chemical compounds and additives found in plastic which may pose a threat towards the human health and environment if buried in landfills or incinerated (producing harmful dioxins and furans).
All plastics are recyclable, however some plastic are not best suited to being recycled due to environmental or economic issues. An example of this is plastic film, where it has been found that more value is obtained via energy recovery where it can be generated for heat, steam or electricity. There are concerns that via the energy recovery route that hazardous gases such as dioxins and furans are released.
The UK in 2012 produced a recycling rate/energy recovery rate of 31%. This has improved from last year figure of 26%. The UK in 2012 produced a recycling rate of 22%, energy recovery rate of 9% and disposal route of 69%. The EU directives have proposed that 57% of waste plastic should be recycled / recovered by 2017.
[bookmark: _Toc518370519]3.3.3 Plastic waste from the Packaging Sector

In 2012, the UK produced an estimated figure of 2.6 million tonnes of plastic packaging. Only 29% was recycled and 8% was recovered as energy with the remaining 63% being unknown (potentially landfilled, incinerated, exported to other countries recycling facilities) (PlasticEurope, 2013)). Over a period of 3 years from 2009 to 2012, recycling plastic packaging waste has increased from 0.59 million tonnes in 2009 to 0.64 - 0.725 million tonnes in 2012 (Zhou, 2012). At the moment the recovery rate is at 37% with the remainder of Europe reaching an average of 66% recovery rate which is almost twice of what the UK is achieving. The goal set by the ‘plastic20:20 challenge’ in 2010 is to achieve a recovery rate of 50% by 2020.
[bookmark: _Toc518370520]3.3.4 Plastic waste from the Building & Construction (B&C) sector

The building & construction sector is the 2nd largest sector in consuming plastic after packaging. In 2010, the B&C sector used a total of 1.2mt of plastic B&C products. The majority of these plastic applications are window pipes and ducts, flooring and insulation. 
The UK in 2010 used 1.2mt of plastic B&C products of which 800,000 tonnes was disposed (landfill or incineration without energy recovery). The UK has the highest recycling rate within Europe (31.8%) but also has one of the lowest energy recovery rates of 1.3%. This means that over two thirds of all B&C plastic waste is sent to landfill or is disposed of in an unknown manner. The main reason why the amount of plastic waste produced in the B&C industry is small with respect to its being the second largest consumer of plastic is due to products being durable with the aim of it to last between 30 to 40 years before being disposed of.

[bookmark: _Toc518370575]Figure 11 Recovery, Recycling and Disposal of B&C plastic waste in 2010 (Zhou, 2012)
The main polymer used in the B&C industry is PVC. It is estimated that 48% of the plastic waste found in the B&C industry is PVC.  As PVC is not very applicable in the steel industry only half of the 800,000 tonnes of potential waste can potentially be considered. The reason why PVC is one of the few plastics that the steel industry would not consider is due to the potential carcinogenic  emissions produce which is very harmful for employees working in close proximity. It has also shown that whilst PVC is put through the blast furnace tyres, the chlorine damages the lining of the furnace.
[bookmark: _Toc518370521]3.3.5 Plastic waste from End of Life Vehicles (ELV)

In the UK, approximately 2 million end of life vehicles (ELV) are produced per annum. It is estimated that approximately 10% by weight of a car is made up of plastic. The assumption that each car weighs approximately 1 tonne, we can make a calculated estimate that from 2 million ELV, we have approximately 200,000 tonnes ELV plastic that are either being recycled, recovered or sent to landfills. The UK is being more assertive with regards to the process of what happens to an ELV. The ELV Directive (200/53/EC) requires 95% recovery rate and 85% recycling rate of total ELV by 2015. These targets are not material based, but there is more effort on non-metal recovery. The target for plastic recovery is between 4-7% by weight of the total vehicle or ~100-175kt (WRAP, 2006).
The use of plastic found in a car is said to consist of 10% by weight. There is up to 13 different types of polymers used in a single car, with just three types of plastic making up 2/3 (66%) of the total plastic use. The three main plastics found in automobiles are polypropylene (32%), polyurethane (17%) and PVC (16%).








[bookmark: _Toc518370632]Table 4 Plastics used in a typical car (Szeteiova, 2009)
	Component
	Main Types of Plastic
	Weight in av. Car (kg)

	Bumpers
	PS, ABS, PC/PBT
	10

	Seating
	PUR, PP, PVC, ABS, PA
	13

	Dashboard
	PP, ABS, SMA, PPE, PC
	7

	Fuel Systems
	HDPE, POM, PA, PP, PBT
	6

	Body (incl. panels)
	PP, PPE, UP
	6

	Under – bonnet components
	PA, PP, PBT
	9

	Interior trim
	PP, ABS, PET, POM, PVC
	20

	Electrical component
	PP, PE, PBT, PA, PVC
	7

	Exterior trim
	ABS, PA, PBT, POM, ASA, PP
	4

	Lighting
	PC, PBT, ABS, PMMA, UP
	5

	Upholstery
	PVC, PUR, PP, PE
	8

	Liquid reservoirs
	PP, PE, PA
	1

	Total
	 
	96


The consumption of plastic in the automotive industry will only continue to increase as the industry continue to find new ways in creating a lighter and more energy saving vehicle. Further information on UK plastic consumption can be found in Appendix D.3.4 Waste Tyres












[bookmark: _Toc518370522]3.4.1 EOL tyres/waste tyres

End of life tyres (ELT) are defined as tyres that are no longer satisfactory for use on vehicles (cars, lorries, airplanes and motorcycles). ELT are tyres which cannot be reused, exported or re-treaded (or re-grooved) and are also classified as a non-hazardous waste (ETRMA, 2013). Table 5 and Table 6 below gives an estimate on the quantity of used tyres (UT) and ELT in the United Kingdom for 2012 and whether these tyres are exported, reused or sent for recovery. 

[bookmark: _Ref504292771][bookmark: _Toc518370633]Table 5 UT consumption and treatment in UK, 2012 (tonnes) (ETRMA, 2013)
	Country
	Used Tyres
	Reuse or Part worn tyres
	Total UT 
	UT 

	
	
	Reuse
	Export
	Re-treading
	recovery
	Treated

	
	
	
	
	
	 
	 

	UK
	363,000
	26,000
	27,000
	28,000
	351,000
	97%



	[bookmark: _Ref504292776]ELT Arising
	ELT Recovery
	Landfill/
unknown
 

	
	Material
	Energy
	

	
	Civil Eng., public works & backfilling
	Recycling
	Total Material recovery
	Energy Recovery
	

	282,000
	28,000
	115,000
	143,000
	127,000
	12,000


[bookmark: _Toc518370634]Table 6 ELT consumption and treatment in UK, 2012 (tonnes) (ETRMA, 2013)


2

Despite the directive on the landfill of waste – 1999/31/EC – where it bans used tyres (whole tyres) and shredded tyres in UK landfills there is still an ever presence of ELT being landfilled. In 2012 this equated to approximately 12,000 tonnes of ELT being sent to landfills.
In recent times, more and more uses for ELT are being discovered. The two options for ELT tyres are either material recovery or energy recovery. In material recovery, ELT are found to be used in the civil engineering industry as either whole tyres for coastal protection, erosion barriers etc. or as shredded tyres better known as tyre derived aggregate (TDA). Rubber granules produced from ELT are also found to be used as flooring for playgrounds, athletic tracks etc.
The uses of ELT during the last 10 years have found its way in the steel industry, in particular the steel mills. The uses of ELTs in the steel mills have been validated for industrial use in both Belgium and France. They are used since both the carbon and steel content can be utilised during the steelmaking process.
ELTs are also favourably used in the energy recovery process. The calorific value of ELT is of equivalent standard to good quality coal and as such have been heavily used in cement kilns, thermal power station and early signs of being used in the pulp and paper mills.
The average UT weighs approximately 10kg and the average material content (wt %) between passenger and truck tyres can be seen in Table 7.

[bookmark: _Ref504292864][bookmark: _Toc518370635]Table 7 Average material content (wt %) (Ayed, et al., 2006)
	Material
	Passengers (%)
	Trucks (%)

	Elastomers
	47
	43

	C black
	21.5
	21

	Steel 
	16.5
	27

	Textiles
	5.5
	0

	Zn oxide
	1
	2

	S
	1
	1

	Others 
	7.5
	6

	Total
	100
	100



The chemical element percentage found in the average used tyre can be seen in Table 8.
[bookmark: _Ref504291567][bookmark: _Ref491443993][bookmark: _Toc518370636]Table 8 Average weight percentage of elements found in passenger and truck used tyres (Ayed, et al., 2006)
	Element
	Passengers (%)
	Trucks (%)

	C
	71
	62

	H2
	7
	6

	O2
	4
	3

	N2
	0.5
	0.5

	S
	1
	1

	Fe
	15.5
	25.5

	Zn
	1
	2

	Total 
	100
	100



The use of ELT in the UK steel industry based on the availability alone raises a few question marks as to whether it is possible to implement in the UK. The UK consumed over 5 million tonnes of coke and 11 million tonnes of Iron ore. The use of ELT will be mainly used as a carbon substitute. If we state that 1% of coke consumption will be replaced with ELT rubber crumb then we are looking at approximately 50,000 tonnes. However, certain areas, where smaller amounts of coke are used, such as the sinter plant, can potentially look into the use of rubber tyre crumbs as an alternative to coke breeze. At the moment, the UK estimates that 12,000 tonnes are sent to landfill and the figures for tyre dump sites are unknown. 
The logistics, storage of ELT, cost and form in which the tyres are supplied will all have a big effect in whether the use of ELT can be used, however, on availability alone, then yes there is scope for use of tyres in the UK steel industry, in certain process routes.




[bookmark: _Toc518370523]3.5 Biomass Sources

The use of biomass in the steel industry has shown promising results as a partial substitute to carbon-based fuels. Laboratory scaled experiments looking at the use of sunflower seed husk, olive pits, woody biomass and hard charcoal have all shown some form of success within the sintering process or more specifically within the sinter pot apparatus (Lovel, et al., 2005) (Ooi, et al., 2008) (Ooi, et al., 2011) (Zandi, et al., 2010).
Oat husks, rice bran and brewery spent grain are all by-products/waste products from there respected processing routes. All 3 biomass by-products have been considered and researched further to understand if utilisation in the sinter plant is possible.
[bookmark: _Toc518370524]Rice Bran

Rice is not harvested in the UK due to climate conditions such as frost and low flowering temperatures and as such all UK rice producers import their rice paddy from other countries. Rice bran is a by-product acquired during the rice milling. The rice husk which is also another by-product is the hard cover protecting the white rice. Both rice bran and rice husk are by products of the milling process.
Rice bran is mainly obtained during the conversion of brown rice to white rice. The rice bran itself is rich in various antioxidants and gives a beneficial impact towards human consumption. It is also a good source of vitamin B and also good for animal consumption. Rice structure generally consists of 20% rice husk, 20% rice bran and 60% rice.
[image: rice bran and its structure]
[bookmark: _Toc518370576]Figure 12 Structure of rice (KMEC, 2016)
The rice bran under investigation was acquired by Westmill foods, UK in the form of pellets. The rice was imported from India where it was delivered to Westmill rice milling division in North Yorkshire. The rice hull is removed before it is imported into the UK with the rice product being delivered with the rice bran layer.
At the rice milling division in North Yorkshire, the rice bran is removed along with the germ with the white rice being left for further cleansing and quality control. At the moment Westmill acquire the rice bran and pelletise. Westmill approximately produce 5000 tonnes of rice bran pellets per week. The size of the pellets was 5mm in diameter which needs to be reduced in size for sintering. The quantity of rice bran produced makes it a possible choice of by-products to consider as this fits within the 5% and 15% quantity that would be needed. 
[bookmark: _Toc518370525]Oat husk

On average, the UK produced 700,000 tonnes of oats for human and animal consumption (HGCA, 2014). Over 35, 000 tonnes is exported with the remainder being used within the UK. During oat manufacturing, by-products such as oat hull/husk are obtained. The oat husk/hull is the same as the rice hull/husk in which the oat husk is the outer shell of the oat grain which remains after the oat milling process. It has been found that the oat hull itself contains little protein but does have reasonable heat content. Oat husk under investigation was acquired by PepsiCo who produces products such as Quaker oats, Oat so simple and Scot’s Porridge. The oat husks are the natural by-product during the making of these three products. At the current market, PepsiCo produce 26,000 tonnes of oat husk and is already used in the UK power industry, with additional scope for it also to be considered in the steel industry. Approximately 20wt% of oat consists of oat husks, 20% Oat bran, 60% oats. This means that within the UK, approximately 130,000 tonnes of oat husk is produced.





[bookmark: _Toc518370526]Brewery spent grain (BSG)

Malt is the key ingredient to brewing alcohol with malt being formed from Barley. It is the input of malt during the mash tun process which forms the waste product brewery spent grain (BSG). In the UK, 7Mt of barley is harvested with 1Mt being exported.
Brewers spent grain (BSG) is the major by-product found in the brewery industry with 85% of all brewing by-products consisting of BSG. BSG is a lignocellulose material which contains approximately 17% cellulose, 28% non-cellulosic polysaccharides, chiefly arabinoxylans and 28% lignin. BSG is not weather dependent or time dependent as is readily available throughout the year. It has mainly been limited to animal feed.
In recent times, consideration of BSG as an energy source has been considered and will now be investigated in the use of the steel industry sinter plant. BSG was obtained from Kelham Island brewery (KIB), Sheffield, UK. At the moment, KIB produces approximately 1 tonne of BSG a week which is sent to farmlands as animal feeds for free or little cost. The potential here is that there are hundreds of small micro brewers and a large number of large brewers all producing BSG that would have a similar chemical make-up. This therefore makes it a very attractive material to consider as an alternative feedstock.
[bookmark: _Toc518370527]3.6 Other waste stream resources

During the course of this study, other waste stream materials were considered such as end of life carpet, end of life mattresses, end of life footwear and waste electrical and electronic equipment (WEEE). A study was carried where results showed that material availability and suitability were good for the steel industry. However, the primary reason why all these waste streams were not considered for further analysis is due to difficulty in separating the material. At the moment there is a large amount of research going into ways of separating the above waste streams mentioned. However, this research focuses on waste streams that are readily available and require minimum time for preparation of waste for the sinter plant. The most potential out of the above waste stream is WEEE. In 2016 over 500kt of WEEE was collected with approximately 20% of all WEEE being of a plastic material. This therefore equates to a potential of 100kt of plastic waste which could potentially be diverted into the UK steel industry. There is a further drive in the next few years for WEEE recycling rates to increase which can potentially make it a more desirable waste stream avenue to consider for the steel industry if separation methods were to improve.


[bookmark: _Toc518370528]4. Experimental Methodology

[bookmark: _Toc518370529]4.1 Experimental Methodology Summary

This section discusses the material used for the research and all the experiments carried out to assess the impact of partially substituting coke with alternative carbon-based waste streams.
[bookmark: _Toc518370530]4.2 Experimental Methodology Introduction

The aim of these experiments was to assess the environmental suitability and impact of several by-products / co-products (biomass and plastics) from other sectors and whether they could be incorporated into the steel works, in particular the sinter plant.
Four sets of analyses were carried out to determine the suitability and assist in the decision making of which material to continue further analysis and which material to discontinue. The following sets of analysis were: TGA, XRD, Sinter pot trials, Mercury Intrusion porisimetry and LCA
[bookmark: _Toc518370531]4.3 Materials

Five materials were investigated; three biomasses (brewery spent grain (BSG), oat husk (OH) and rice bran (RB)) and two plastics (polypropylene (PP) and polystyrene (PS)). Both the biomasses and plastics were individually blended with metallurgical coke. Blends were made by substituting coke with the alternative fuel in the weight ratio of 5:95 and 15:85. These substitutions were based on previous literature which showed promising results. The blend will be referred by the biomass or plastic (name) and weight percent added (number), for example BSG5, OH5, RBP5, PP5, PS5 etc. depending on the product and its proportion in the blend.
BSG was given by The Kelham Island Brewery in Sheffield, UK. Oat Husk was given by Quaker Oats of PepsiCo, UK. RBP was obtained from West Mill, North Yorkshire, UK. The two types of plastics were shop bought. 

Both the biomasses and plastics were sent to environmental scientific group (ESG) Ltd for ultimate and proximate analysis. Samples were prepared and analysed using United Kingdom accredited scheme (UKAS) method SP19. Along with proximate and ultimate analysis which are very important information to assess suitability of waste stream, other indicators were measured such as moisture content, ash content, calorific value and volatile content. 
[bookmark: _Toc518370532]4.4 Thermogravimetric Analysis (TGA)

The samples highlighted in Table 9, were pulverised using a grinder and then sieved to fraction sizes of 2mm or less. During the substitution coke with alternative carbon based samples, the calorific value was always noted and double checked to ensure the right variation as correct.
[bookmark: _Toc518370637]Table 9 Blends of biomass in coke
	Of a 10 mg sample
	Required

	 
	%
	Coke (mg)
	Biomass (mg)

	 BSG
	5
	9.5
	0.86

	 BSG
	15
	8.5
	2.57

	Oat Husk
	5
	9.5
	0.9

	Oat Husk 
	15
	8.5
	2.71

	Rice Bran
	5
	9.5
	0.83

	Rice Bran 
	15
	8.5
	2.51



TGA of coke, biomass and plastic was analysed on their own and then analysed again when blended together based on a calorific value substitution. The equipment used to carry out the analysis was a PerkinElmer Pyris 1 where three heating rates was applied on a non-isothermal basis (10ºC, 50ºC, and 100ºC). the three heating rates were applied to study the activation energy behaviour of the respected samples. The PerkinElmer Pyris 1 TGA consists of a vertical tube furnace, a balancer and data logging computer. Temperature of the furnace was controlled by a thermocouple external to the reaction tube, whilst the sample temperature was monitored by a thermocouple attached beneath the sample holder within the reaction tube (Miah, 2013).
During experimentation, temperature and changes of weights were recorded so that derivative weight loss curves (DTG) could be plotted to enable comparison of combustion behaviour of the samples being analysed. The TGA experimentation also allowed for the construction of devolatisation graphs and activation energy graphs via the DAEM.
[bookmark: _Toc518370638]Table 10 Operating conditions of TGA Pyrolysis under non - isothermal condition
	Operating Parameter
	Values/ Condition

	Furnace
	PerkinElmer Pyris 1

	Temperature (C)
	30 – 900

	Heating Rate (C/min)
	10, 50, 100

	Materials
	Metallurgical Coke, Oat Husk, Rice bran, BSG, Polypropylene, Polystyrene

	Particle size (mm)
	<2

	Gas composition
	Air

	Recording time (Seconds)
	Every ½ 



[bookmark: _Toc518370533]4.4.1 DAEM mathematical model 

The activation energy during these trials was calculated by using the distribution activation energy model (DAEM);
For the burning of fossil fuels in an inert atmosphere, the change in volatile matter, V, is given as; 

V  	 Volatile matter at a specified temperature
V*	 Volatile matter of the actual sample
k0 	 Frequency factor
E 	 Activation energy
f(E) 	 Distribution curve of activation energy in time
a 	 heating rate 
DAEM makes the assumption that at each reaction, the activation energy has an equal frequency factor at the particular conversion rate.
The DAEM in equation (1) can be reduced and simplified as the Arrhenius equation (2)

Equation (2) allows us to calculate activation energy and frequency factor. Step 1 in calculating the activation energy is to calculate the conversion rate using formula (3);

V/V* is the conversion rate which stems from being a ratio between total volatile content with respect to the effective volatile content. The  and  are the final and the initial weights with.  being the weight at temperature.
Step 2 in calculating the activation energy is to calculate for each heating rate at a particular conversion rate the values of  and. The gas constant, R, was 8.314J/mole K. The conversion rate values started from 0.05 and ended at 1 going in jumps of 0.05 points.

After calculating these values for all three heating rates at several conversion rates, the values are plotted on a graph,  vs . The slope between the points identifies the activation energy and the point of interception is the frequency factor.

[bookmark: _Toc518370534]4.5 X-Ray Diffraction (XRD)

X-ray diffraction is a tool used to assess the atomic and molecular structure of a material. XRD pattern analysis was carried out for the biomass (Oat husk, Rice brand and BSG), the coke and the blend between coke and the biomasses. XRD was conducted using a D2 Phaser by Bruker, which is a common machine used for powder diffraction. The biomasses as well as the coke were grinded to 2mm sieve size. The sample (coke, biomass or a blend of coke and biomass) was then evenly distributed over the sample holder and compressed using an acetone cleansed glass sheet to ensure particle adherence. Diffraction measurement was obtained using a copper target and a step size of 0.15° for an angular range of 10°-50° (2θ) when the accelerating voltage and current were set to 30kV and 30mA respectively.
[bookmark: _Toc518370535]4.6 Sinter Pot Trials
[bookmark: _Toc518370536]4.6.1 Sinter Trials

A custom-built laboratory scale sinter pot was used to conduct sinter trials. The sinter pot was used to determine whether the biomass (oat husk, rice bran, and brewery spent grain) or plastic could be used in further upscaling experiments (80kg sinter pot). The trials assessed two scenarios for both the biomass and plastic. The scenarios involved substituting coke with biomass or plastic at rates of 5% and 15%. Substitution rate again was based on calorific value. The biomass and plastics was used in an as-received state with all biomass, plastic and coke screened to ≤2mm. All experiments were repeated twice. Plastic analysis in the TGA suggested that plastic would not be suitable for sinter trials and as such plastics used in the sinter pot trial was carried out for confirmation of TGA results.
[bookmark: _Toc518370537]4.6.2 The sintering reactor – experimental set up

A laboratory scale sinter pot is commonly used when investigating new sinter mixes. Measurements such as formation and emission of organic pollutants can be assessed. Sinter quality can be assessed but isn’t really designed for that purpose due to the small scale of the experiment. The sinter pot has a charge capacity of 1kg, a bed diameter of 100 mm and a bed height of 150 mm. The experimental method for sinter pot was adopted from Ooi (2008) and Zandi (2010).

[image: ]
[bookmark: _Toc518370577]Figure 13 Schematic diagram illustrating the of the sinter pot (edited from (Ooi, et al., 2008)). 
A paper cone of 150 mm height and 75 mm diameter was placed inside the sinter pot and filled with 10 mm thick hearth layer (protective layer) consisting of sinter cakes. The sinter cakes were placed inside the paper cone and on top of the 3 mm mesh. The entire mesh was not covered with slight gaps to allow air flow. The purpose of the hearth layer was to prevent the experimental sinter from sticking to the mesh. Mount wright iron ore (MWIO) was then filled to the sides of the paper cone up until the bottom thermocouple. This was done to secure the position of the paper cone from moving and to then allow the insertion of the 7 thermocouples through the sinter pot and paper cone. 
[image: ]
[bookmark: _Toc518370578]Figure 14 (a) Paper cone (b) Final set up of sinter before filling with sinter pellets
Once all thermocouples were placed inside the sinter pot and aligned to the centre of the pot, the next step was to fill the paper cone with the sinter mix. The sinter mix was in the form of pellets and filled to the top of the cone. A 10mm gap from the top was left to allow a layer of coke to sit on top of the sinter mix (20 g coke screened to ≤2mm). This was done to facilitate the ignition process. The gap between the paper cone and the sinter pot was then filled with an annular layer of MWIO to the top of the pot. Mount Wright iron ore was used to prevent air leakage from the walls of the pot as the sinter cakes reduces in size during the sintering process thus ensuring a consistent air flow across the diameter of the bed (Hurst, 2014). The Mount Wright iron ores are also used to reduce adhesion of the sinter product to the inner wall of the pot and to reduce heat loss from the sinter pot.



The experiment is now almost complete with the final part being the propane –oxygen burner being placed 20mm above the sinter pot and for the sinter pot to be connected to the suction fan at the bottom through the windbox. Once these two processes have been completed the experiment is ready to begin. The sinter pot is ignited for 1 minute and 30 seconds at a fixed suction pressure of 50 mBar. After 1 minute and 30 seconds the ignition is switched off and the pressure is dropped to a fixed pressure of 25 mBar until the experiment is completed.
[bookmark: _Toc518370538]4.6.3 Sinter mix

The sinter blends used during these experiments were of the same sinter blends that are used at Ijmuiden steel works, Holland. The reason for this was due to the past work showing that this mix showed promising signs from a scaling perspective from lab scale experiments. The base case (0%) blend can be seen in table 1, with the particle screening size for each material. The following screening conditions was assessed as being the optimum conditions in achieving a pellet size of 2mm. the actual percentage of each material to create the blend is protected by intellectual property rights (TATA Steel UK).
[bookmark: _Toc518370639]Table 11 Material and screening size used to create iron ore pellets
	Material
	Screening size (mm)

	Iron ore 1
	≤4

	Iron ore 2
	≤4

	Iron ore 3
	≤4

	Olivine
	≤4

	Lime
	≤4

	Coke
	≤2

	By-product (biomass or coke)
	≤2



The percentage of each material needed for the sinter blend was calculated on a dry weight basis. In order to calculate the dry weight of each material, the moisture of all material had to be measured. This was done by using a Metter Toledo HR83 Halogen moisture analyser. All samples moisture was analysed two times with the average moisture reading for each material being used as the final value. Once moisture readings for all material were measured, the percentage amount needed from each material for a desired total sinter mix of 1.2kg was calculated.  For a 0% base test with no by –product (biomass or plastic) being added, the next step is to place the sinter mix into a mixer and homogenise the material to ensure consistency throughout the mix. However, if a by-product is being used as a partial substitution for coke breeze, then the mean calorific value of the coke and the substitution material will need to be considered. 
Once the desired sinter blend has been achieved, the mix is placed into a cement mixer for 30 minutes. The moisture reading is recorded again before being placed into the pelletising drum. The desired moisture level before the sinter blend goes into the drum is 6.5%. Deionised water is added to the blend until a moisture reading of 6.5% is achieved.
The sinter blend is then added into the pelletising drum and placed onto the electric roller for 5 minutes at 60 RPM and then reduced to 30 RPM for a further 15 minutes. Sinter pellets of 2 mm are achieved and now ready to be placed inside the paper cone of the sinter pot.
[bookmark: _Toc518370539]4.6.4 Thermal Profiles

In order to measure the heat through the bed (flame front) and the off-gas emissions; seven k-type thermocouples were placed at equal intervals down the sinter pot. Thermocouple 1 was placed at the top of the sinter pot with thermocouple 7 placed at the bottom in the windbox. During experimentation, thermocouple 4 readings were recorded as thermocouple 4 resembled conditions to that of a sinter plant. Thermocouples were replaced when necessary. The recording of the thermal profile of the sinter bed was displayed on a monitor via LabVIEW signal express version 2.5
A sinter trial was recorded when the ignition was started and completed when the temperature of thermocouple 7 (windbox) started to decrease. The decrease in temperature at thermocouple 7 indicates that the flame front has completely progressed through the sinter bed and now reached the bottom of the sinter pot. Along with analysing the thermal profile of the flame front, sinter rate was also measured. The sinter rate was displayed as the movement of the flame front across the sinter bed with respect to time (mm min-1).
[bookmark: _Toc518370540]4.6.5 Off – gas analysis

The primary aim for off gas analysis was to compare the peak emissions produced from the sinter trials when comparing one scenario to the other. The off-gas present during the sinter trials were CO2, CO and O2. The measurements were recorded using a MGA 3000 series gas analyser from ADC instruments Ltd. The system was zeroed after each experiment and also spanned once every two trials.
The off-gas readings would then be used to determine the combustion efficiency, which is defined as the destruction of CO. The combustion equation was calculated by (Ball, et al., 1973) ;

It needs to be noted that for the sintering process the ratio CO2/(CO2+CO) is not a true reflection of the combustion efficiency since approximately 25% of the CO2 measured from the waste gas in UK sinter plants originates from the calcination of limestone in the raw mix. Despite this, the sinter pot trials had a fixed amount of limestone in all runs and as such will still give a reasonable indication on the relative combustion efficiency of each scenario.





[bookmark: _Toc518370541]4.7 Sinter Quality – FeO Analysis 

Iron oxide analyses were conducted on the trialled sinter pot samples. This was done to assess how much Iron oxide was present since the Iron oxide content plays an important role in the reduction to Iron and the amount produced. Sinter samples were sent to British Steel Central laboratories, Scunthorpe, where XRF analysis was conducted to determine FeO content. Further detail of FeO methodology can be found in the Appendix.
[bookmark: _Toc518370542]4.8 Mercury Intrusion Porisimetry

Sinter porosity is an important parameter which has an impact on the properties, in particular the reduction behaviour when placed into the blast furnace. It is estimated that the sinter pore diameter needs to be larger than 0.01 micrometer in order for the reducing gas to have sufficient access to the pores to reduce the sinter to liquid iron. When the pores are grouped together to form pore sizes of 1-5 micrometer, the surface area of the sinter is decreased and consequently so is the reduction behaviour. There is an optimum porosity for iron ore sinter in the steel industry.
Mercury intrusion porisimetry analysis was carried out on the sinter pot trials for only biomass samples of 5%. The sinter porosity under analysis was obtained from thermocouple 4 region since this is where the actual sinter from plant is best reflected. A Micrometric Autopore IV 9500 series was used for porosity measurements. The samples were placed inside the stem intrusion where the pressure was increased from 0-12000 psia. The pressure increase pushes the mercury into the pores of the sinter until the process reaches optimum pressure or until the sample fails under the pressure. The outcome will conclude what the sample porosity is.




[bookmark: _Toc518370543]4.9 Life cycle assessment

Life cycle assessment was chosen to quantify the environmental implication of partially substituting coke breeze used in the sinter plant with the three biomasses investigated in this study (oat husk, rice bran & brewery spent grain). Substitution was based on a calorific value basis (refer to Table 14 for calorific value of biomass and coke). The ISO 14040/14044 life cycle assessment framework was followed for this study. The LCA study was carried out using Thinkstep GaBi (Version 6.115) LCA software using a process-based analysis. The functional unit for the models created was 1 tonne with the system boundary being from a cradle to gate analysis.
Four custom models were created; sinter plant model, rice manufacturing model, oat manufacturing model and alcohol production model. The resulting biomass LCA model was then incorporated into the sinter plant model to assess the impact of substituting coke breeze with biomass in the sinter plant.



[bookmark: _Toc518370544]5. Results & Discussion

[bookmark: _Toc518370545]5.1 Results & Discussion Summary

Results from the TGA, XRD, sinter pot and LCA are presented and discussed in the following section.
[bookmark: _Toc518370546]5.2 Results & Discussion Introduction

Thermogravimetric Analysis (TGA) experiments were carried out to investigate the thermal behaviour of biomass and coke and also when co-blended. TGA and activation energy analysis showed that biomass performed in a similar fashion to coke whereas plastic did not. This was realistically due to the high volatile matter content of plastic reacting at lower temperatures much quicker. Activation of the plastic samples can be seen in the activation energy section. It was decided that substitution of coke would only be carried out with the biomass as initial experiments suggested that plastic would not perform in a similar manner to coke.
[bookmark: _Toc518370547]5.3 TGA analysis

Thermogravimetric graph for coke, raw biomasses and biomass substituted with coke at 5% & 15% can be seen in Figure 15, Figure 16 & Figure 17. Three heating rates at 10C, 50C and 100C were used to determine the activation energy through the DAEM model. TGA curves for coke, raw biomasses and co blends at 50C/min can be seen in Figure 15, Figure 16 & Figure 17. Three heating rates were used with 10C/min and 100C/min found in the activation energy section (5.3.2)

[bookmark: _Ref491421149][bookmark: _Toc518370579]Figure 15 Non – isothermal TGA of coke and pure biomasses (BSG100, OH100 and RB100) at heating rate of 500C/min (Graph taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work)
The conversion rate has been normalised so a comparison between the three biomasses and coke can be visually represented. The conversion rate represents the weight change in the sample with 1 indicating the weight before TGA experiments have been carried out. It can be seen that all three biomasses (OH, RB & BSG) rate of volatile matter release and combustion varies significantly to that of coke. Both OH and BSG almost follow the same TGA as one another with RB slightly deviating from the other two biomasses at 0.9 and re-joining the other two biomasses at 0.3. The initial reaction temperature for coke is lower compared to all three biomasses but is found to be higher during the char decomposition stage, implying that the fixed carbon content is reacting at the later stage of the reaction at higher temperatures. The coke TGA plot indicates two changes. It can be seen in Figure 15 that from 1 to 0.3, the coke weight drops rapidly. This can be related to the small amount of volatile matters found in coke and as such takes a much shorter time at lower temperatures to react. The 2nd stage begins from 0.3 until full conversion and shows a much steady drop in weight. As mentioned earlier, this is due to the high amount of fixed carbon found in coke which requires high temperatures for the carbon in coke to react with the oxygen. The biomasses behave differently to coke with all three biomasses requiring higher temperatures for the initial weight loss to occur from 1 to 0.9. The reason behind this small change in weight and requiring higher temperatures for a reaction to occur could be due to all biomasses having a higher moisture content, which would require more heat to release the moisture from the sample. The other reason would be the composition of biomass, with most biomasses all containing cellulose, hemicellulose and lignin. The graph would suggest that from 1 to 0.9 the hemicellulose is reacting which commonly reacts at these temperatures from previous literature. The graph would suggest that RB has less hemicellulose compared to OH and BSG as we see RB suddenly dropping in weight at a much earlier temperature. At temperature between 480-590K, we see a sudden drop in weight for all three biomasses which would be related to the high amount of volatile matters in the biomass. The cellulose commonly reacts at these temperatures and shows the largest drop in weight which would suggest that the release of all the volatile matters took place during this temperature region. Lignin is known to behave similar to the fixed carbon found in coke which means there would be a steady drop in weight over a higher temperature zone. The reason for lignin in biomass reducing weight over higher temperatures is because the bond energy found in lignin is much higher to that of cellulose and hemicellulose. The DTG graphs and activation energy highlights this more clearly.

 








[bookmark: _Ref498279722][bookmark: _Toc518370580]Figure 16 Normalised mass reduction against temperature TGA graph of 5% & 15% biomass substituted with Coke (part of the results taken from taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work)
a)



[bookmark: _Ref498279725][bookmark: _Toc518370581]Figure 17 TGA graph of a) Rice Bran, b) Oat Husk and c) BSG at 5% and 15% substituted with coke Part of result taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work)
It is interesting to see in both Figure 16 & Figure 17, especially Figure 17, how the TGA plots shift closer to coke as we reduce the biomass content. This is expected as we are reducing the TGA plot of biomass and shifting towards a more coke TGA plot since more coke is in the mix. The TGA plot would suggest that biomass substituted in the sinter pot at higher substitution rate might affect the quality. This is because we see a sudden drop in weight at 500K for the biomass and then at higher temperatures the weight in the biomass mix drops to 0 at a much quicker rate to that of coke which suggest a lot of heat is released at this point with little heat release at the higher temperature zone.
Figure 17   graphs are very interesting to see where it shows a massive change in  TGA plot between coke and 5% and 15% biomass (pattern seem to be the same for all 3 biomasses). The addition of 5% and 15% biomass shouldn’t change  the TGA plot to much in comparison to coke.  However if we look at figure 17 and assess drop in weight at 100  degree celsius, we see how different the addition of 5% and 15% biomass has to that off 100% coke breeze. There are potential reasons  for why  there is a change in drop of weight between coke and the substitutions.  One potential reason could be the moisture difference between coke and biomass. Coke has a lower moisture content compared to all 3 biomasses and as such the removal of moisture from coke would occur much sooner than the biomass which could be one reason why coke drops much quicker in weight at low temperatures. The second reason for  differences in TGA  plot would be scale of experimentation. The TGA  mass balancer is very small where masses of milligram is measured. The difficulty during experimentation was trying to  substitute coke with  the biomass at such a small scale was extremely difficult. On top of this, to try and homogenise the mix  was even more difficult and as such during experimentation the heat applied on the surface during TGA may have been more coke than biomass as this was unknown and too difficult to assess. All this could have led to the unusual results presented  in figure 17. The 3rd reason why there was potential differences could have between during the attempt to homogenise  biomass with coke. During homogenisation, the coke pores may have been occupied with the biomass and as such influenced pore diameter.  This would have a big impact on activation energy, requiring more energy in the initial phase of coke reaction to take place and hence a delay in weight at higher temperatures when coke is mixed with the biomass. 
If we look at figure 27 and 28, influence on homogenisation and potential pore diameter influence is very hard to  assess from figure 27 & 28.  It can be seen that the activation energy does become higher at conversion rates of 0.4-0.7 for coke and biomass compared to coke alone, which might suggest that gases passing through the pores are taking a longer time to react due to size and hence the additional energy to overcome this barrier. However, this is not concrete and would require further  research which will be discussed in the future work section.
[bookmark: _Toc518370548]5.3.1 DTG Curves

The following DTG curves are plotted with a heating rate of 50ºC/min (apart from Figure 18). The experiments looked at three heating rates to comply with the DAEM model. An example of three heating rates is shown in Figure 18 indicating the rate of weight loss. It can be seen that the rate varies with variation of heating rate but the temperature at which these reactions occur are constant despite heating rate changes. As such, 50dpm (degrees per minute) will be shown in Figure 19.

[bookmark: _Ref491417717][bookmark: _Toc518370582]Figure 18 DTG graph of coke at three different heating rates (Graph taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work)
To assess the combustion behaviour of coke and biomasses when co-blended, the TGA data can be constructed into burning profiles (DTG). A DTG plot shows the ignition and peak temperature when assessing the pyrolysis or combustion of the blend. A DTG curves shows the weight loss of the blends per unit time against temperature. The sudden drop in weight indicates the ignition temperature and represents the beginning of the devolatilisation process where humidity and dehydration losses occur. The peak temperature indicates the reactivity of the blend. This can be seen in Figure 19.
The coke in comparison to the biomass samples will have a different structure based on the difference in fixed carbon and volatile matter seen in Table 14. All biomass samples have considerably higher volatile matter compared to coke. The biomass fuels structures are made up of cellulose, hemicellulose and lignin which are linked together with weak ether bonds (R-O-R, bond energy of 380-420 kJ mol-1). It has been observed from previous work that these bonds are not resistant to heat at low temperatures (200-500 º C). Coke on the other hand consist of a structure compromising of dense polycylic aromatic hydrocarbons linked together by C=C (aromatic rings) bonds with energy of 1000 kJ mol-1 making it more resistant to the heat. Since coke consists of strong C=C bonds along with its low volatile matter content, low moisture content and high fixed carbon content we expect the rate of mass loss to be lower to that of the co-blends at both 5% and 15% substitution. Cellulose is crystalline and strong whereas hemicellulose has an amorphous structure and is weak in comparison to cellulose. Lignins are highly branched, substituted, mononuclear aromatic polymers in the cell walls of the biomass (El-Sayed & Mostafa, 2014). Lignin has an amorphous cross-linked resin with no clear structure, which binds the fibrous cellulosic particles. The foundation of lignin is believed to be a three-carbon chain attached to rings of six carbon atoms, called phenyl-propanes.
Figure 19 shows the thermal degradation characteristics of coke and coke blended with the biomass samples at 5% and 15% substitution at a heating rate of 50ºC/min. The pyrolysis process of the sample can be divided into three regions: moisture and light volatiles component removals (<120C), this is known as the dehydration stage. The second region is the degradation of hemicellulose (220-315C) and lignin and cellulose degradation (315-400C). This stage is considered the oxidative pyrolysis stage. The third region is lignin degradation (450C) which is considered the char combustion stage. The decomposition of lignin occurs at a slower rate over a longer temperature range, 180-900C. The DTG curves identify three stages of combustion: dehydration, oxidative pyrolysis and char combustion. Dehydration is shown by the first curve of the DTG and can be seen that BSG15 has the highest rate of maximum weight loss at this stage which is no surprise as it has the highest moisture content out of all biomass. RB15 had the second highest dehydration weight loss followed by 15OH which fits in with their respected moisture content. The ignition temperature also occurred slightly earlier and before coke for 15% biomass substitution compared to 5% biomass substitution which also makes sense since there would a greater mass content of biomass with more moisture which reacts at lower temperatures.
The second stage is the devolatilisation or oxidative pyrolysis stage, this stage varies between the coke and the biomass samples due to its molecular structure. During the second stage of devolatilisation between temperatures of 473K-773K all three biomasses when co-blended with coke are found to behave differently with multiple small peaks occurring at different stages. However, with all three co-blended samples (at both 5% and 15%) there are two distinctive peaks which coincide with the decomposition of cellulose and lignin. At both 5% and 15% the decomposition of the cellulose and lignin structure of RB occurs much quicker than both BSG and OH. We also see that as the biomass content is increased the ignition temperature at which decomposition occurs happens at a later stage. The highest peak curve for all blends indicates the decomposition of cellulose with the first peak indicating hemicellulose reaction and the third peak indicating lignin and cellulose reaction. From Figure 19 it would suggest there is more cellulose with both BSG and OH compared to RB due to the second peak intensity (decomposition of cellulose). RB would suggest that there is an even amount of hemicellulose and cellulose with lignin content between all three biomasses being very similar as the char combustion stage happens at very similar temperatures. 
The final region is the solid decomposition or char combustion, the reaction of fixed carbons after the volatile matters have been released. Figure 19 illustrates the 3rd region clearly and takes place after ~ 700K. The decrease in weight during this stage is pretty constant with various amount of char residue left depending on the biomass and coke composition.







[bookmark: _Ref491418528][bookmark: _Toc518370583]Figure 19 DTG graph of coke and co-blends of biomass and coke at 5% and 15% substitution Part of result taken from Abhishek Jain (Jain, 2016) and Marcela Gonzalez (Tamez, 2015) work) 
Looking at the DTG curves, coke behaves differently to the co-blended samples. From the proximate and ultimate analysis (Table 14) we know that coke has the lowest moisture and volatile content and the highest fixed carbon content. It can be seen in Figure 19 that the first peak occurs at a quicker rate to that of the co-blends. This is due to low moisture content and the volatile matter being released much quicker and shorter rate of mass loss. The char combustion which is the reaction of the fixed carbon and leaves the char residue can be seen to occur much sooner for coke than the co-blends and for a longer period of time. The addition of biomass had an influence on the rate of maximum weight loss which could have a potential impact on the effect of its synergistic behaviour when co-blended.
[bookmark: _Ref491419713][bookmark: _Toc518370640]Table 12 Peak temperatures and rate of maximum weight loss for the different blends of BSG oat husk and rice bran with coke at heating rate of 500C/min
	 
	Coke
	OH5
	RB5
	BSG5
	OH15
	RB15
	BSG15

	Peak Temperature (K)
	354
	623
	512
	616
	623
	537
	617

	Rmax (mg/min)
	0.43
	0.75
	0.46
	0.72
	1.721
	1.32
	2.537



From Table 12 we can see that when biomass is co-blended with coke that it has a considerable impact on the peak temperature and Rmas. The introduction of biomass will result in an increase in volatilisation at temperatures below 700K. We can also see from the table that the increase in biomass has a large impact on the Rmax. For substitution in the sintering process this large change in Rmax may not be suitable as the coke breeze used in the sinter plant need to react at higher temperatures.  This may lead to a sinter quality issue since heat is being released at an earlier stage (mass being loss) which would otherwise be used at the latter end of temperature for the sinter to fuse and form a porous structure. This would suggest that 5% substitution would be more suitable for further upscaling based on the rate of mass loss from the DTG graphs. The increase in biomass was also carried out by Idris (2012) while using oil palm biomass to show rate of mass loss increased with biomass content increase.
[bookmark: _Toc518370549]5.3.2 Activation Energy

The kinetic parameters of a product are useful to know in order to predict the behaviour of the reaction. The DAEM was employed to estimate the activation energy, E and the frequency Factor k0 and help construct the distribution. The activation energy is the minimum amount of energy required to activate the atoms or molecules to undergo a chemical transformation. The method involves using at least three different heating rates. The three heating rates were 10, 50 and 100C/min.

[bookmark: _Ref491419917][bookmark: _Toc518370584]Figure 20 TGA of coke at 3 different heating rates






[bookmark: _Toc518370585]Figure 21 TGA of BSG at 5% substitution at 3 different heating rates

[bookmark: _Toc518370586]Figure 22 TGA of BSG at 15% substitution at 3 different heating rates

[bookmark: _Toc518370587]Figure 23 TGA of Oat Husk at 5% substitution at 3 different heating rates

[bookmark: _Toc518370588]Figure 24 TGA of Oat Husk at 15% substitution at 3 different heating rates




[bookmark: _Toc518370589]Figure 25 TGA of Rice Bran at 5% substitution at 3 different heating rates

[bookmark: _Ref491419921][bookmark: _Toc518370590][bookmark: _Ref491420406][bookmark: _Ref491420095]Figure 26 TGA of Rice Bran at 15% substitution at 3 different heating rates
Figure 20 to figure 26 illustrate the change in weight against temperature for substitution of coke with biomass (Oat, BSG or RBP) at 5% and 15%. As heating rate is increased there is a change at the rate at which the weight reduces from the biomass: coke mixture. 
Devolatisation of coke occurs very early in the TGA stage and is almost complete at temperatures of 500K. The biomasses however devolatise later on, with RBP beginning first, followed by BSG and OH. However it needs to be noted that all 3 biomasses devolatisation process occurs very closely to one another.















	
	Coke 
	BSG
	RB
	OH
	5RB
	15RB
	5OH
	15OH
	5BSG
	15BSG

	v/v*
	E (kJ/mol)
	E (kJ/mol)
	E (kJ/mol)
	E (kJ/mol)
	E (kJ/mol)
	E (kJ/mol)
	E (kJ/mol)
	E (kJ/mol)
	E (kJ/mol)
	E
(kJ/mol)

	0.05
	86.93
	39.48
	39.89
	42.9
	65.72
	44.16
	39.48
	115.09
	60.82
	52.49

	0.1
	60.83
	24.43
	45.3
	50.64
	46.76
	34.98
	24.43
	58.83
	43.45
	50.61

	0.15
	52.23
	75.77
	65.77
	101.21
	38.05
	31.13
	75.77
	44.56
	34.6
	62

	0.2
	47.62
	97.71
	69.79
	107.11
	33.51
	28.54
	97.71
	29.42
	30.59
	79.64

	0.25
	45.27
	105.13
	70.55
	114.31
	29.58
	29.56
	105.13
	8.51
	28.58
	129.95

	0.3
	41.13
	107.21
	71.03
	116.67
	27.57
	79.62
	107.21
	12.19
	27.82
	124.39

	0.35
	39.32
	112.34
	73.12
	120.16
	25.28
	98.89
	112.34
	55.2
	29.64
	124.19

	0.4
	37.76
	112.8
	95.08
	127.44
	24.24
	70.38
	112.8
	85.7
	35.37
	121.61

	0.45
	36.64
	116.42
	117.72
	132.33
	26.42
	70.02
	116.42
	95.87
	64.54
	122.39

	0.5
	39.12
	118.72
	126.78
	138.33
	9.85
	98.17
	118.72
	103.13
	95.16
	127.69

	0.55
	38.3
	125.36
	133.39
	141.1
	16.46
	121.1
	125.36
	111.74
	104.7
	134.79

	0.6
	43.25
	131.68
	141.66
	143.02
	26.57
	130.38
	131.68
	120.36
	110.37
	147.31

	0.65
	62.53
	142.54
	147.33
	144.24
	63.56
	134.02
	142.54
	131.43
	116.94
	159.53

	0.7
	281.45
	147.43
	155.34
	149.28
	136.07
	145.6
	147.43
	141.89
	126.1
	163.62

	0.75
	154.33
	149.7
	161.03
	150.91
	137.29
	154.44
	149.7
	149.35
	138.53
	163.41

	0.8
	111.57
	151.03
	179.65
	152.68
	138.76
	159.42
	151.03
	153.08
	148.23
	169.46

	0.85
	294.61
	174.42
	229.72
	165.46
	92.63
	199.6
	174.42
	155.41
	206.03
	198.44

	0.9
	366.71
	204.16
	318.02
	245.3
	326.91
	273.85
	204.16
	182.96
	607.84
	242.62


[bookmark: _Toc518370641]Table 13 Activation Energy for Coke, biomass and coke/biomass blends
[bookmark: _Ref491420938]The required activation energy against conversion stages to complete combustion can be seen on figure 27. This is shown for coke, both plastics (polystyrene and polypropylene) and the three biomasses (oat husk, rice bran and brewery spent grain). Looking at coke, we can see the two step change occurring as shown in the TGA plots on figure 15. This can be seen from 0 to 0.65 before more activation energy is required to go into the step change as previously shown in the TGA plots for coke. The interesting thing to see from coke activation energy is that we see an additional change in activation energy requirement at 0.8, which might suggest that the heat comes into contact with a different form of carbon present in the coke breeze and could be a reason why coke breeze works well at high temperatures.
In comparison to coke, biomass activation energy maintained a steady flow throughout the conversion rates up to 0.85, where additional activation energy was required to achieve full combustion. One reason for this behaviour for all three biomasses is that biomass weight loss occurred at a higher temperature compared to coke which means more energy goes into the process to cause a chemical reaction, hence the additional energy at 0.85. Nonetheless, we see that coke requires the highest amount of activation energy to achieve full conversion followed by OH, RBP and BSG which seems to correlate to the amount of fixed carbon each sample has, with coke having the highest.
Both Polystyrene and Polypropylene require higher activation energy for a reaction to occur compared to coke and biomass. What can be seen from figure 27 is that the activation energy requirement is constant throughout full conversion without any changes in activation energy. This would be due to the sample having 99% volatile matter with little to no fixed carbon.

[bookmark: _Ref504945125][bookmark: _Toc518370591]Figure 27 Plot showing the variation of Activation Energy with Conversion Rate for coke, raw biomass and waste plastic polypropylene and polystyrene

           


b)

[bookmark: _Toc518370592]Figure 28 Plot showing the variation of Activation Energy with Conversion Rate for a) 5% and b) 15% biomass substitution
Looking at the activation energy graphs it can be seen that more activation energy is used in the initial conversion stage for the biomass compared to coke.  Figure 28 represents the activation energy at each extent of conversion for blends of 5% and 15% biomass. Figure 28 can be split into three sections, similar to the DTG graphs where we have the removal of moisture and light volatiles followed by the degradation of hemicellulose and cellulose and lignin followed by the third stage of degradation of lignin. When substituting 5% coke with biomass we see that both RB and BSG maintain similar activation energy to that of coke up to conversion rate 0.65 for RB, 0.15 for OH and 0.4 for BSG. This stage is related to the removal of moisture and light volatile after this, each substitution varies to that of the coke profile.  At 15% substitution we see more variation of activation at earlier conversion rates compared to 5%. All three blends at 15% shift in terms of more activation energy used which is expected as  Figure 27 shows that pure biomass required more activation energy compared to coke during the early conversion stages. This could be related to more moisture obtained with higher percentage of biomass, which would require more energy to overcome. It also can be seen in Figure 28, that the final activation energy for full conversion required more energy at 5% substitution compared to 15%. This could be due to the difference in coke quantity between the two mixes. It can also be related to the percentage of cellulose, hemicellulose and lignin found in the biomass as each one of these 3 will have a difference in activation energy. As we increase the biomass content, we see a somewhat linear correlation where activation energy increases during the mid-section of conversion and then activation energy reduces near full conversion as there is less level of coke at 15%. Looking at both 5% and 15%, there isn’t a considerable difference overall between the two substitutions at lab-based trials and would most likely recommend to use both substitutions for sinter pot trials. It is very difficult from a small-scale experiment to assess synergistic impact of biomass with coke as the amount of material assessed when blended is very small. The increase in activation energy as we increase the biomass content could be also related to the ash content. The presence of ash changes the thermal behaviour of a sample. Ash is known for having a good heat capacity and as such a lot of energy is consumed to overcome this in order to change phases.
[bookmark: _Toc518370550]5.4 XRD Analysis 
Changes to sample structure was influenced when biomass was mixed with coke at various ratios. XRD was used to analyse these changes to assess peak intensity and broadness and how this was influenced by sample substitution of coke with biomass. Looking at figure 29, we see that angular peaks for pure biomass (BSG100,RBP100 & OH100) all have peaks at the angular region of 10-30° which is related to the cellulose aspect of the material. When the samples are blended, we are introducing different chemicals into the coke mixture which would natural influence its structure. What we see for all three biomass blended samples in figure 29 that there are diffraction peaks and small humps at angular regions of 15-35° and  40-50°. These angular regions corresponds to the (002) and (101) carbon peaks. Amorphous carbon is considered to be lignin and hemicellulose, with either 002 or 101 suggesting there is lignin or hemicellulose but does not indicate the amount. It was observed that as we increased substitution rate from 5% to 15% for all biomass blended samples the intensity reduced and showed more peak characteristics of biomass rather than coke, which is not what we want to achieve when co-blending for steelmaking application and as such there is an optimum amount that could be used in steelmaking.



[bookmark: _Ref491422072]
[bookmark: _Toc518370593]Figure 29 XRD patterns showing peak intensities of pure biomasses and coke and (a) BSG blended with coke, (b) Oat Husk (OH) blended with coke, and (c) RB blended with coke (Part of result taken from Abhishek Jain (Jain, 2016)
[bookmark: _Toc518370551]5.5 Sinter pot trials 
[bookmark: _Toc518370552]5.5.1 Sinter mix – Characteristics of the fuel, sample preparation and trial conditions

[bookmark: _Ref491022613][bookmark: _Ref498262775][bookmark: _Toc518370642]Table 14 Proximate and ultimate analysis of coke, biomasses and plastics
	Sample
	 
	Coke
	BSG
	OH
	RBP
	PP
	PS

	Proximate Analysis (Wt. %) (Dry Basis)
	Moisture
	5.1
	7.8
	5.3
	6.4
	


<0.1
	


<0.1

	
	Ash
	5.5
	6
	5.8
	13.9
	
<0.1
	
<0.1

	
	Volatile Matter
	3.1
	73.9
	75.3
	72.2
	
99.9
	
99.5

	Ultimate Analysis (Wt. %) (Dry Basis)
	Total C
	90.03
	45.73
	45.42
	47.56
	


86.08
	


92.22

	
	FC
	86.3
	14.4
	17.5
	7.5
	
<0.1
	
<0.1

	
	H
	0.8
	5.72
	5.5
	6.25
	
14.74
	
7.73

	
	N
	0.61
	2.79
	0.68
	2.3
	
0.71
	
0.73

	
	S
	0.84
	0.21
	0.06
	0.19
	
0.06
	
0.01

	Gross Calorific Value
	(kJ/kg)
	31749
	19480
	18280
	19700
	

446330
	

440460

	Net Calorific Value
	(kJ/kg)
	29428
	17114
	16247
	17577
	
43901
	
38245



Table 14 shows the proximate analysis, ultimate analysis and the calorific value of the coke, biomass and plastic fuels used in this study. Prior to experimentation all fuels were reduced to sizes of 2mm or less. As seen in Table 14 all alternative fuels possess a lower fixed carbon content compared to coke with both polymers almost having no fixed carbon at all. All alternative fuels have a considerably higher volatile matter content compared to coke.
All biomass samples have slightly higher moisture content and higher ash content compared to coke. All biomass samples had higher hydrogen and nitrogen content but lower sulphur content compared to coke. Net calorific value was lower for biomass compared to coke. This meant more biomass had to be used when substituting coke to achieve an equivalent heat output of 100% coke breeze.
Both polymer samples had considerably lower moisture and ash content compared to coke and extremely high volatile matter content compared to coke. Hydrogen and nitrogen were higher compared to coke with sulphur being lower. Net calorific value for both polymer samples were higher compared to coke which meant overall total weight would be less when substituting coke with polymer due to the higher calorific value of plastic.
Not all biomass samples can potentially be utilised in the steel industry and as such a proximate and ultimate analysis is required. The main interest from the analysis should be to identify the calorific value of the biomass. It gives us information as to how much energy is expelled off the biomass. The biomass analysed for these experiments all highlight good calorific values and those that would be of potential use in the steel industry.
Other values that are looked at during the ultimate and proximate analysis to assess suitability prior to experimentation is the ash and moisture content. The ash content can influence the  combustion capabilities since ash acts a heat sink and reduces the combustion potential. From the three biomasses, RBP seems to be less favourable since the ash content is greater than 13%.. With regards to moisture, it is desirable to have moisture as low as possible to reduce the energy used to remove moisture prior to combustion.
Sample preparation and trial conditions could have influenced the sinter pot results. Sinter permeability is essential as to how well the sinter reacts. This is because when the sinter is ignited at the top of the sinter pot, the air/natural gas and coke breeze mixture reacts and forms a flame front which is sucked down the sinter pot by the suction fan. The air flow rate/flame front that crosses the raw mix of the sinter as it goes down the sinter pot is characterised be the permeability of the bed. The permeability of the bed cake plays an important role as it allows for the flame front to pass down uniformly. The physical and chemical characteristic of sinter is achieved by controlling permeability. Measurement of bed permeability during sintering is not possible and as such permeability of bed is adjusted by adding water to the raw sinter mix in the mixing drum. The issue is that during sample preparation, the addition of water cannot be controlled accurately. The desired moisture of 6.5% was added, but in terms of how uniform  the moisture is across the sinter bed is very hard to analyse. On top of this, the condition of the mixing drum was not in the best condition, with it being extremely difficult to clean the inside after each trial. As a result, there was always a small amount of sinter adhered to the insides of the drum from previous mixes. As a result, this may have influenced both the permeability and moisture content of the sinter, as the old sinter adhered to the inside of the drum would most likely have been of a lower moisture to that of the new mix entering the drum.
Aside from this, during actual experimentation, influence on sinter results would have come from the control of the suction fan. In an ideal situation, this should have been controlled by a control system. A set pressure point for the desired suction should have been set, so that the suction pressure would always remain fixed regardless of permeability conditions. Instead, suction pressure had to be controlled by a human being, with the control lever being very sensitive which would alter the suction pressure much more than what was needed before being readjusted, after a certain amount of time. Changes in the suction pressure would have influenced the flame front flow rate which would affect the time needed for the iron ore sinter to react with the coke which would of influenced the sinter yield.










[bookmark: _Toc518370553]5.5.2 Thermal profiles

Experimental sinter pot trials were conducted investigating the effect of partial substitution of coke with three sources of biomass co-product/by-product and two commercially bought plastic material (polypropylene (PP) & polystyrene (PS)). The biomasses used for substitution were oat husk (OH), rice bran (RB) and brewery spent grain (BSG). Substitution was based on a calorific value basis in order to ensure the heat produced from combustion would be the same. Substitutions was conducted at 5% due to earlier results in the TGA and XRD suggesting that 5% showed the closest profile to that of coke. 15% substitution was also considered as earlier work conducted by Hurst et al (2014) showed that at a 15% substitution it decreased the sinter time and improved the sinter quality and thermal profile.
Figure 30 illustrates the sinter pot trial conducted for the base case (100% coke) which was used as a reference point when assessing against other biomasses and substitution rate.

[bookmark: _Ref491426041][bookmark: _Toc518370594]Figure 30 Flame front temperature profile for base case test (0% biomass) highlighting thermocouple 1-7.

Thermocouple 4 (T4)

Thermocouple (TC) 4 was used to compare the thermal profile of each scenario as this has been used in past experiments for comparison analysis (Hurst, 2014) (Zandi, et al., 2010) (Ooi, et al., 2008) . Figure 31 and Figure 32 illustrates the peak temperatures of thermocouple 4 at 5% 



[bookmark: _Toc518370595]Figure 31 Comparison of temperature profile of thermocouple 4 for 5% and 15% substitution of coke with oat husk, rice bran or Brewery spent grain



[bookmark: _Ref491426183][bookmark: _Toc518370596]Figure 32 Comparison of temperature profile of thermocouple 4 for 5% and 15% substitution of coke with polypropylene and polystyrene
The peak temperature shown in Figure 31 for the base case (100% coke) was 1271C with 5% oat husk, rice bran and BSG having a peak temperature of 1280C, 1270C and 1198C respectively. The addition of either 5% oat husk or rice bran showed either an increase in peak temperature or the same peak temperature to that of coke. The addition of 5% BSG showed a slight drop of ~70C peak temperature in comparison to coke peak temperature.
The peak temperature at 15% substitution for biomass was 1265C, 1208C and 1242C for oat husk, rice bran and BSG respectively. The results illustrate that there is a slight decrease in peak temperature of 15C and 62C for oat husk and rice bran, whereas the BSG showed a slight increase in peak temperature from 5% to 15% substitution with an increase in temperature of 44C.
Apart from peak temperature which is a critical importance to how well the sinter performs the duration at which the temperature remains above 1100C is also important as this temperature is when the sinter starts to react and fuse and form the porous yet hard sinter structure. Sinter rate and Thermocouple 7 temperature profile is important which will be discussed below. 
We can see in Figure 32 when analysing both 5% and 15% substitution of coke with polymers that the reaction of sinter combustion occurs either earlier or at the same time as that of 100% coke. The peak temperatures at both 5% and 15% for both polymers were considerably close to the peak temperature of coke. However, at first sight it seems that the use of polymers is a good substitute to coke breeze as it either reacts quicker or at the same time to that of coke and also achieves a peak temperature to that of coke. The issue is that the peak temperatures achieved for all polymers is not maintained for a long period of time (almost half of coke duration above 1100C). One reason for this is that both polymers have a very high volatile matter content and a near to nothing fixed carbon content. What this means is that as the flame front temperatures goes down the sinter pot and comes into contact with the mix, the volatile matters found in the polymers start to react at lower temperatures at which the sinter would not normally react to create a porous sinter. The fixed carbon is the carbon left after all the volatile matter has been removed and requires higher temperature for the fixed carbon to react. What we see in Figure 32 is that the earlier reaction time is due to the volatile matter reacting at much lower temperatures and the reason for the sudden drop in peak temperature is due to there being a minimal amount of fixed carbon to maintain a high temperature reaction. Moisture would also play a role at the rate of which the reaction occurs as heat is used to evaporate the moisture layer before entering the sinter mix. However, in the case of these polymers, they contained near to nothing moisture prior to being blended.
In comparison to polymers, biomass substitution at both 5% and 15% it maintained above 1100C for a longer period of time to that of the polymers. All biomass has a lower amount of volatile matter to that of both polymers and a higher fixed carbon content compared to the polymers as well as moisture. Both 5%OH and 5%RB reacted at a quicker rate to that of coke with peak temperature being slightly higher compared to coke. Out of the entire biomass and substitution rate, the closest profile matched to that of coke was 15%OH. It was suggested in XRD analysis that oat husk may contain more lignin to the other biomasses which is known to react at higher temperatures. It can be seen in Figure 31 how the profiles for both substitutions are matched very closely to coke. This is expected as the majority of the mix still contains the coke mix, so considerable changes were not expected. Thermocouple 4 comparison is one area to assess when assessing substitution compatibility, other areas is to look into thermocouple 7, sinter rate and sinter yield.










Thermocouple 7 (T7)

The sinter experiments are completed when thermocouple 7 peak temperature starts to decline which illustrates the flame front has passed down the sinter bed and reached the windbox section (bottom of the sinter pot). Thermocouple 7 peak temperatures for 100% coke, 5% substitution and 15% substitution can be seen in Figure 33 and Figure 34 for biomass and polymers.


[bookmark: _Toc518370597]Figure 33 Comparison of temperature profile of thermocouple 7 for 5% and 15% substitution of coke with biomass

[bookmark: _Ref491427829]

[bookmark: _Ref491427831][bookmark: _Toc518370598]Figure 34 Comparison of temperature profile of thermocouple 7 for 5% and 15% substitution of coke with polymer

It can be seen from Figure 33, that at 5% substitution both oat husk and rice bran finish sintering before coke with BSG finishing after coke. At 5% substitution the sinter rate was 11.37 mm min-1 13.71 mm min-1, 12.4 mm min-1 and 9.97 mm min-1 for coke, oat husk, rice bran and BSG. The results illustrate that at 5% substitution the production of sinter occurred 20% faster with oat husk and 9% faster with rice bran with respect to the coke rate. The addition of 5% BSG did not follow the same trend as it was 12% slower to that of the base case. This could be due to the biomass having more moisture than the other two biomasses.
The addition of 15% biomass illustrates how the sinter rate is affected. It can be seen that apart from 15% OH which matches the flame front and has a very close sinter rate to coke. Rice bran and BSG decreased in sinter rate with respect to coke sinter rate. The sinter rates were 11.55 mm min-1, 9.99 mm min-1 and 8.54 mm min-1 for oat husk, rice bran and BSG. The addition of 15% biomass showed a 1.5% increase in sinter rate with the addition of oat husk but decreased 12% and 24% when rice bran and BSG was used. The transition from 5% to 15% showed sinter rate for both biomass and polymers did not improve. Decrease in sinter rate for polymers were also expected as when the plastics starts to react and combust, they begin to melt, which will prevent the flame front passing through smoothly and hence taking a longer time to pass down the sinter pot. When assessing T7 peak temperature, it is industrially acceptable for peak temperatures to fit within 600-400C. At the moment, polymers have been eliminated as possible partial replacement to coke breeze due to poor sinter yield, sinter rate and duration above 1100C.
When assessing biomass utilisation, T4 peak temperatures show positive results at both 5% and 15% substitution. At both substitution rates there are also promising comparison to that of coke breeze for sinter yield and sinter rate. Although when assessing T7 peak temperatures, we find that both 15OH and 15BSG temperatures are above 600C (OH slightly above with BSG much higher). The aim of this research is to identify possible waste that can be used in the sinter plant without the need for any modification in the process operation. The issue with temperatures above 600C is that when the sinter comes to the end of the strand, it passes through one windbox before being dropped into the crusher and screened before being sent to the blast furnace. The windbox fans are designed to cool the sinter to an approximate temperature before being dropped in the crusher. If we have sinter above 600C the sinter will not cool down effectively and will then be crushed into smaller fraction since the sinter is softer at higher temperatures. The smaller fractions would be rejected at the blast furnace and sent back into the sinter process to be reused again. The other issue is that sinter above 600C can be dropped down in temperature before reaching the crusher by increasing the RPM in the windbox. The problem with this is that additional energy is being used to overcome the high temperature sinter issue. This issue will have to be looked into further when upscaling to assess the benefit and to find a compromise.
[bookmark: _Toc518370554]5.5.3 Sinter yield, Sinter rate, FeO analysis and Porosity

One way to assess how well a substitution has performed is to calculate the sinter yield. This is simply done by calculating the weight before sintering and the weight of sinter product after and calculating the yield from this. The yield obtained found that the polymers in general performed much worse to the biomass and coke. One reason for the polymers and to some extent why biomass had a slightly lower yield to coke could be the fact that when temperatures close to the reaction temperature (1100C) is obtained the volatile matters have been driven off with little to no fixed carbons left to cause a reaction for the sinter to react. This means that in the case for 15PP substitution of coke with PP, where volatile matter content is 99%, approximately ~15% heat output would be utilised in the lower temperature region whereas with 100% coke would be used in the higher temperature regions since there is little volatile matter and a much higher fixed carbon content.

[bookmark: _Ref491428711][bookmark: _Toc518370599]Figure 35 Sinter yield at 5% and 15% for biomass and PP

[bookmark: _Ref491428712][bookmark: _Toc518370600]Figure 36 Sinter rate at 5% and 15% for biomass and PP
Figure 35 and Figure 36 illustrates the yield and sinter rate at 5% and 15% substitution for biomass and polymers. The figures show that 5% performs much better for both biomass and polymers compared to 15% for sinter yield and sinter rate. 
The use of polymers further justifies why it is not suitable as we can see in Figure 35 that the sinter yield at both 5% and 15% for both polymers are considerably lower to that of coke. Sinter rate for both polymers at both 5% and 15% are very good in comparison to coke but isn’t relevant if the sinter yield is not good, which is the case in these experiments. This is also backed up by T4 thermocouple with the short time duration above 1100C for both polymers which has had an impact on the sinter yield. The volatile matter reacting at lower temperatures would influence the sinter rate since there would be more unreacted ore pellets at higher temperature due to volatile matter being driven off and there being little fixed carbon for high temperature reaction to occur. The flame front profile goes down the sinter pot at a fixed suction pressure. The rate at how fast the flame front goes down the sinter pot is dependent on the chemical reactions that take place. As sinter chemical reaction takes place above 1100C to form a porous sinter structure this allows the flame front profile to pass downwards much quicker. However, if the ore pellets are not reacting then the speed at which the flame front going down the pot will be longer since porous structure of sinter would not have developed taking longer for the flame front to pass downwards. 
If we look at the biomass sinter yield and sinter rate we see that 5% sinter yield for all 3 biomass shows great potential for possible upscale with the yield being very close to that of coke. The sinter yield for 15% was also close to that of coke, in particular 15%OH. This goes against Ooi (2008) and Gan (2012) finding where it suggests that the increase in biomass increases the sinter rate due to greater reactivity and faster combustion speed of biomass compared to coke, which makes sense with regards to the TGA, DTG and activation energy. An area to consider would be to see how the sinter rate and sinter yield is affected by particle size.  Zandi (2010) focuses on particle size with best results for co-firing biomass with coke at 0.6-0.8mm. The particle size used for these experiments was 2mm (the same as coke) due to machine restrictions and availability. Sinter yield from the sinter pot experiment is difficult to take into consideration for large upscaling work as the quantity of sinter produced makes it very hard to measure the true sinter yield value.

[bookmark: _Ref491429199][bookmark: _Toc518370601]Figure 37 FeO content for coke and 5% substitution biomass
The iron oxide (FeO) content is used as an indicator to assess the thermal state of the sintering process and is commonly used as a quality control at many sinter plants. The FeO content can tell an experienced sinter plant operator whether the sinter will produce a better productivity rate, whether it has good strength (tumble index and its reduction degradation index). Due to the scale of the experiment, tumble index and RDI was not possible to assess. Previous work (Cores, et al., 2013)  shows that a 2% increase in FeO can lower (improve) the RDI by 8 points. However, the higher the FeO content doesn’t necessarily mean a better outcome. It is important to find an optimum FeO content so that the RDI is improved without altering the other sinter properties.  From Figure 37, we can see both 5OH and 5RB have a higher content to that of coke (57% and 25% higher) with 5BSG being slightly lower (8% lower). 
Due to the scale of these experiments, majority of this study focuses on the environmental aspect. Investigation to what impact these FeO content has on the overall outcome is very hard to determine from a sinter pot scale and requires the experiments to be upscale to a possible 80kg sinter pot. FeO analysis should be carried out on large scale trials along with tumble test and RDI to get a fuller picture of biomass effect on sinter quality. 
Another area of importance is the porosity of the sinter. This is important since it plays an important role in the reduction of iron oxide to liquid iron. If the sinter structure is too porous, then the blast furnace gas pumped through the tuyeres would end up blowing the sinter out of the furnace. The sinter will also crush when more materials are placed from the top of furnace which will create a powder iron-based sinter which will delay productivity. If the sinter structure is not porous enough then we can see a delay in productivity as it will take longer for the gases to pass through the porous sinter structure to react with the iron oxide.
We see that all biomass samples are very close in porosity to coke. The next step is to carry out plant trials and assess how porosity is affected on a large-scale basis.

[bookmark: _Toc518370602]Figure 38 Porosity of 5% biomass substitution







[bookmark: _Toc518370555]5.5.4 Off-gases (carbon monoxide and carbon dioxide)


[bookmark: _Ref491429526][bookmark: _Toc518370603]Figure 39 Concentration of carbon monoxide in the waste gas when substituting 5% coke with biomass

[bookmark: _Ref491429576][bookmark: _Toc518370604]Figure 40 Concentration of carbon monoxide in the waste gas when substituting 15% coke with biomass

[bookmark: _Ref491429756][bookmark: _Toc518370605]Figure 41 Concentration of carbon dioxide in the waste gas when substituting 5% coke with biomass

[bookmark: _Ref491429532][bookmark: _Toc518370606]Figure 42 Concentration of carbon dioxide in the waste gas when substituting 15% coke with biomass
It is clear from the previous section that the use of plastic in the current condition is not a viable route for the sinter plant. The biomasses outperform the polymers in several studies and as such the off gas analysis only looks at the biomasses. The CO graphs (Figure 39 & Figure 40) initially illustrates a fast unsteady state peaking at approximately 100 seconds and still in an unsteady CO condition until approximately 200 seconds. This is common for all graphs and illustrates the incomplete combustion of the coke on the sinter pot. The sinter pot experiment consists of a layer of coke on top the iron ore and coke/biomass mix. A layer of coke is placed on top of the iron ore mix to create the initial reaction for the iron ore beneath to react. As the coke is ignited the oxygen is consumed and the coke fully combusts and forms CO2. However, due to the suction pressure being higher at the initial reaction, there isn’t enough time for the coke to react and hence we get impartial combustion and the formation of CO. There is still slight variation between 0-200 seconds for different biomasses used. This can be related to the moisture content of the coke and how quick the moisture evaporates as the heat approaches the coke layer. It can also be related to the control of the manual suction pressure. The suction pressure is manually controlled and human error can potentially increase suction when not needed. The time period of 200 second onwards is an indication of the coke/biomass blend incomplete combustion (Carbon monoxide content). We see a small difference in CO between 5% and 15% substitution but still 15% seems to be marginally less compared to 5%. At both substitution rates we also see that CO is either the same as coke or marginally less. 
Looking at Figure 41 & Figure 42 we see that with an increase in biomass substitution we get a decrease in carbon dioxide. This could be due to the carbon monoxide content at both 5% and 15% substitution being pretty similar which would indicate that an equal amount of full combustion occurs at both 5% and 15%. If this is the case then we will naturally see a reduction in carbon dioxide as you increase the content of biomass and reduce the content of coke. Carbon dioxide emission from a fuel can be theoretically calculated by multiplying the carbon content of the fuel by the ratio of the molecular weight of CO2 to the molecular weight of carbon. Since there is less carbon in the biomass compared to the coke, theoretically you will get less CO2. The carbon dioxide graphs illustrate this theoretical calculation as we see a clear reduction between coke and the biomasses and also a clear reduction as we increase biomass content from 5% to 15%.
Combustion efficiency of biomass substitution at 5% and 15% was analysed to assess combustion efficiency. This can be seen in Figure 43 & Figure 44.

[bookmark: _Ref491429886][bookmark: _Toc518370607]Figure 43 Combustion efficiency for 5% biomass substitution

[bookmark: _Ref491429887][bookmark: _Toc518370608]Figure 44 Combustion efficiency for 5% biomass substitution
The combustion efficiency is defined as the extent of CO destruction and is calculated using the ratio of CO2/ (CO2+CO). It needs to be noted that in the sinter plant a large amount of CO2 is emitted from the calcination of limestone. However, since the limestone amount is fixed in the sinter pot trial we can therefore define the efficiency of the combustion when altering the feedstock (biomass substitution). Looking at both Figure 43 & Figure 44 there is minimal difference in combustion efficiency. The average combustion efficiency between 5% and 15 can be seen in Table 15.
[bookmark: _Ref491430006][bookmark: _Toc518370643]Table 15 Average combustion efficiency of biomass substitution
	Substitution
	Average Combustion Efficiency (%)

	Coke
	87

	5OH
	89

	5RB
	89

	5BSG
	89

	15OH
	89

	15RB
	90

	15BSG
	89



From the above table, not much information can be taken as oppose to which biomass performs better than the other. Table 16 indicates the amount of time that each biomass remains above 70% efficiency and 90% efficiency.







[bookmark: _Ref491430023][bookmark: _Toc518370644]Table 16 Combustion efficiency above 70% and 90%
	Substitution
	Combustion efficiency above 70% (%)
	Combustion efficiency above 90% (%)

	Coke
	87
	82

	5OH
	93
	81

	5RB
	92
	83

	5BSG
	89
	82

	15OH
	90
	83

	15RB
	93
	85

	15BSG
	90
	84



What we see in both tables is that at either 5% or 15% substitution we get better combustion efficiency to that of coke. However, this is not reflective in sinter yield as we get a slightly better yield for coke alone. The outcome from the sinter pot trials shows that there is large potential for utilisation of raw biomass in the sinter plant. We have seen how the performance of thermal profiles, sinter rate and sinter yield all show relatively good comparisons to coke alone. The off gases also show promising results from an environmental perspective the benefits that it can achieve. The next stage would be to implement this on an intermediate scale i.e. 80kg sinter pot and understand how the quality of sinter is affected by biomass substitution.



[bookmark: _Toc518370556]5.6 Life Cycle Assessment (LCA)

Four models were created; a sinter plant model, a oat husk model, a brewery spent grain model and a rice bran model. 
[bookmark: _Toc518370557]5.6.1 LCA – Sinter Plant model

Phase 1: the functional unit for the sinter plant model was 1 tonne sinter with the system boundary being from a cradle to gate analysis. The goal of the sinter plant model was to assess the impact of substituting biomass for coke in the current sinter plant production.
Phase 2: Life cycle inventory data can be found in Appendix E; however numerical data regarding the quantity used is protected by Intellectual property rights (TATA Steel UK.).  The aim of Inventory data collection was to use primary data where possible through the use of questionnaire and discussion with industry experts. Secondary data from industry and academic publication was used to fill missing gaps which were not available from primary data. Data was also obtained from a variety of LCA databases such as Ecoinvent and GaBi where averages of certain energy production were used 
Phase 3: CML 2002 impact assessment methodology was chosen to assess the impact of substituting coke with biomass. The impact assessments assessed were Global warming potential (eq Kg CO2), Energy use (MJ) and Abiotic resource depletion (MJ)
All empirical data regarding the input/output quantity of the sinter process to produce 1 tonne of sinter was provided by Tata Steel UK. Processing data for each raw material was obtained through the GaBi database or internally from Tata Steel UK




5.6.1.1 Data Assumptions

Several assumptions was made when creating the sinter plant model
[bookmark: _Toc518370645]Table 17 Assumption made for sinter plant model
	Material or Energy
	Assumption

	Coke oven Gas
	Natural gas used instead since has a similar CV to coke oven gas

	Coke
	Process data based on German steel manufacturing industry as UK data was unavailable

	Hardcoal
	Process data from UK source only – UK steel industry source from several countries but information unavailable

	Dolomite, burnt lime and olivine
	Data unavailable from Ecoinvent or GaBi. Instead was built internally from UK steel industry

	By-Product
	Not added to the model due to several models needed to be created for by-product. Iron ore content from by-products was however added to the model

	Transportation
	Transportation of raw material to steel site in the UK was excluded from this study. This was due to sensitivity of information where the steel supplier did not want us to know which country they import there raw materials from. The inclusion of transportation in future work would be worth investigating

	CO2 emission
	Obtained from sinter pot results



[image: ]
[bookmark: _Toc518370609]Figure 45 LCA model of Sinter plant
[bookmark: _Toc518370558]5.6.2 LCA Biomass

The three sources of biomass (Oat Husk, Rice bran and Brewery spent grain) were used to investigate whether it is suitable as an alternative fuel in the sinter plant. Models of each biomass was created using Thinkstep GaBi LCA software.
Phase 1: The function unit was 1 tonne of the main product (rice, oat flakes, alcohol), with the scope being based on a cradle to gate boundary. The goal of the biomass model was to create the model and apply a mass allocation to each biomass model to calculate the quantity input needed for the biomass by-product/waste (oat husk, rice bran and BSG). 
Phase 2: Primary life cycle inventory data was gathered for both Oat and Alcohol production with rice inventory data obtained primarily through secondary data and industry experts. Inventory tables for all three biomass production routes can be seen in appendix E. 
Phase 3: An impact assessment was not used for these models as the primary aim was to create the model and import the model into the sinter plant model.
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[bookmark: _Toc518370610]Figure 46 Material & Energy flow for Oat Products
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[bookmark: _Toc518370611]Figure 47 Material & Energy flow for Kelham Island Brewery product
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[bookmark: _Toc518370612]Figure 48 Material & Energy flow for rice product
5.6.2.1 Data Assumption

The production of biomass can be split into two sections for this study; there is the harvesting stage and the manufacturing stage. Assumptions in both stages for all three biomasses have been made and are discussed below.
Harvesting Stage – Oat Production, Rice Production, Alcohol Production
The harvesting stage for each product follows the same process route, such as tileage, ploughing, weeding etc. There are variations between the three in terms of how long each process lasts, the amount of fertilisers and herbicides used and the type used. Primary data for harvesting for all three products was unavailable and as such secondary data from Ecoinvent database was obtained 
Rice, oat and barley harvesting data were used from the Ecoinvent database but from a global source as data from the UK were not available. 
Manufacturing Stage 
Material and energy flow for a functional unit of 1 tonne for both Oat product and alcohol product was obtained direct from the source (primary data). The unit process data for each material and energy for both the oat production and the Alcohol production was obtained from the GaBi database.


Manufacturing Stage - Alcohol Production
Material data not included in the brewery process was; hops, salt, finings adjunct and finings. It was decided that due to the lack of data available and the fact that the quantity of these materials were very small in relation to the main ingredients of Malt and yeast. It was assumed that there would be minimal influence on the environmental impact with these additions.
Data assumption was also made with the use of electricity, natural gas and water. Data set for UK water was not available and as such an LCI dataset for water within the EU-27 was used instead. Water consumption was also assumed to come from the main water line with the brewery process not retaining any water after production for further reuse. Unit process data for electricity was obtained from GaBi database for UK source with the assumption that the electricity used is generated from a mix of sources. Unit process data for natural gas was obtained from the GaBi database based on a UK source 
Transportation of crops between the farms to production site was not included in this study.
Manufacturing Stage - Oat Production
The material and energy flow for oat production was raw oats, electricity, natural gas and water. The assumptions made with regards to electricity, natural gas and water for alcohol production was applied to the oat production process route.
Manufacturing Stage - Rice Production
LCI data for the manufacturing of rice was obtained from a secondary source (Ekasilp, 1995). The material and energy input was the same as oat production with the only difference being rice paddy instead of raw oats. The assumptions with regards to water, electricity and natural gas was the same as alcohol production and oat production i.e. LCI data for water was used from EU-27 as UK water data was not available from GaBi database. 
Conversation with one of the leading companies in providing manufacturing equipment for oat and rice manufacturing suggest that in general, the equipment and process found in both oat processing and rice processing are very similar with energy levels between the two to be very similar. 
5.6.2.2 Biomass Allocation

The biomass of interest for the LCA study were the co-products/by-products of the products produced (oat husk, BSG and rice bran). However, the biomass models were created on LCI data for the main product (Oat flakes, alcohol and rice) and not for the co-products (Oat husk, BSG, rice bran). A mass allocation method was applied for all three biomasses to calculate how much of the material and energy inputs contribute to the main product and the by-product. This was done by calculating mass ratio between the main product and the by-product and applying this ratio to the inputs. Once the allocation was calculated, a second model for all three biomasses was created for a specified functional unit of the by-product rather than the main product. The model for the by-product models would then be used in the sinter plant model where scenario models would take place. An economic model was also carried out for the oat production model where ratio between the cost of the main product and the by-product would be used to determine how much input the main and by-product contributes.  The price for Oat Flakes was £2 per kg with oat husk price being £0.053 per kg (difference in allocation method can be seen in Figure 58 & Figure 59)
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[bookmark: _Toc518370613]Figure 49 Mass allocation model to assess how much input contribute to 500kg Oat Husk
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[bookmark: _Toc518370614]Figure 50 Economic allocation model to assess how much input contributes to 500kg Oat Husk
[bookmark: _Toc518370559]5.6.3 Scenario Modelling

Scenario modelling used to test the potential impact when altering certain conditions within the product life cycle. In this study, the variable that was being altered was the amount of biomass (oat husk, rice bran or BSG) substituting coke breeze. The study produced 7 scenarios which is illustrated in the table below
[bookmark: _Toc518370646]Table 18 Series of scenarios conducted for LCA study
	Scenario (coke breeze: biomass)
	Biomass of interest
	(coke breeze: biomass) (%)

	1
	NA
	100:0

	2
	Oat Husk (OH)
	95:5

	3
	Brewer Spent Grain (BSG)
	95:5

	4
	Rice Bran (RB)
	95:5

	5
	OH
	85:15

	6
	BSG
	85:15

	7
	RB
	85:15


The aim of the LCA study was to conduct a comparison study between using either one of the three biomass sources as a partial substitute to coke breeze during sinter process. The impact assessment of interest was the global warming potential, energy use and abiotic resource depletion. Once the allocation method was applied and the subsequent by-product models created, the three biomass by-product models were added to the sinter plant mode, as seen in 
Figure 51 . The scenario model of substituting the coke with the biomass was based on a calorific value.
[bookmark: _Ref491023378][image: ]
[bookmark: _Toc518370615]Figure 51 Material and energy flow of sinter plant with the addition of the three biomass by-product/co-products. The purple box illustrates the material of variation with red box highlighting the biomass for partial substitution with the purple box.

The direct combustion used in the LCA model for coke combustion and the coke mixed with the biomass combustion was taken from the sinter pot experiments. The process in calculating the CO2 from the sinter pot experiments can be seen in a step by step guide below. 5% oat husk substitution will be used as an example

1. Total amount used in sinter pot experiment was 1.2kg. The limestone used in each experiment was a fixed amount of 254g. Total coke used when substituting coke with 5% biomass was 50.3g coke and 4.8g oat husk. Substitution rate was based on calorific value so mass of biomass will change depending on its calorific value.
2. Carbon content for limestone, coke and biomass was calculated. Carbon content for coke and biomass was calculated by multiplying the mass of the fuel against the carbon content of the material. For e.g. 50.3 x 0.9 (90% carbon in coke) = 45.27g. Limestone carbon content was calculated by multiplying the mass of limestone against the atomic mass of carbon. This now gives us the total carbon that goes into the 1.2kg sinter mix (2)
3. After sinter pot experiment, the sinter yield and carbon content left in the sinter was measured (table 1). The percentage of carbon left multiplied against the weight of sinter produced was applied to calculate how much carbon mass was left in the sinter product (3)
4. Total carbon mass consumed in the process was calculated by (2) - (3).       (4)
5. The CO2/C ratio was then multiplied against the total carbon consumed (4) to calculate how much CO2 was produced from the sinter pot experiment (5)
6. Too get a true reflection of the amount of carbon expelled as CO2 and not CO, a ratio between CO and CO2, recorded from the gas analyser during experimentation was applied against (5).
7. The final CO2 produced per sinter pot experiment was then scaled up for 1 tonne of sinter production and applied into the LCA model.
[bookmark: _Ref491434398]One assumption made in the LCA model was that all experiments produced a sinter yield of 70%, which is the acceptable pass rate at a sinter plant. Measuring the sinter yield from sinter pot experiment is very difficult to do and hard to truly measure the yield from such a small-scale experiment. For quality measurement, a large scale sinter experiment needs to be carried out (Figure 52, Figure 53 & Figure 54




[bookmark: _Toc518370647]Table 19 Carbon content of sinter after sinter pot trials for biomass
	Sinter
	Carbon %

	100% Coke
	0.2

	5OH
	0.15

	5BSG
	0.2

	5RB
	0.1

	15OH
	0.2

	15BSG
	0.35

	15RB
	0.1


5.6.3.1 CO2 sequestration

One of the benefits to using biomass in the steel industry is that some of the CO2 produced from the process can be offset due to it being a biomass source. There is no actual calculation to calculate the amount of CO2 to offset from the biomass investigated in this study.  However, CO2 sequestration from the growth of timber is an equation that is applied towards trees and as such was deemed a suitable equation to apply for the growth of the biomass crops.
Based on Retention = (Planted area (ha) * ((Volume of Harvested Wood (m³) * Avg Wood Density (t/m3) * Avg Carbon Weight in Wood (t) * CO2/C weight ratio)/ Planted area (ha))/years of growth)        (1)
The above equation is applicable to growth of timber, but was deemed suitable for the current material under investigation (Forest Learning, 2017)
[bookmark: _Toc518370560]5.6.4 Impact of substitution and allocation method on Impact indicators

The life cycle assessment investigated the partial substitution of coke breeze with one of three biomasses in the sinter plant process and assessed the GWP, energy use and resource depletion impact. Substitution rate took place at 5% and 15% with sinter pot emissions results directly used in the LCA Model. The life cycle assessment of the steel sinter plant is from a cradle to gate boundary.

[bookmark: _Ref491434280][bookmark: _Toc518370616]Figure 52 Global warming potential for biomass substitution using sinter pot results
              
[bookmark: _Ref491434105][bookmark: _Toc518370617]Figure 53 Energy Impact for biomass substitution (Mass allocation)






[bookmark: _Ref491434107][bookmark: _Toc518370618]Figure 54 Abiotic Depletion for biomass substitution (Mass allocation)
The only variable that was altered in the LCA study was the substitution of coke breeze with the biomass by-products. It can be seen in Figure 53 & Figure 54 that as we increase biomass content, both abiotic resource depletion and energy use decreases.  Figure 53 illustrates the energy used to produce 1 tonne of sinter where it shows that as biomass content increases the energy use decreases. A saving between 1-4% is made when substitution of coke with biomass ranges from 5% to 15%. This is because 5% biomass in comparison to 5% coke requires less energy to produce from a cradle to gate perspective.
Figure 54 illustrates the abiotic depletion which is a standard impact category used in CML evaluation to assess how much natural resource has been used to create the product. The figure illustrates the abiotic depletion where only non-renewable sources are used. These sources can include hard coal, lignite, crude oil, natural gas or nuclear. The variable changed in this study was the amount of coke used. Production of coke has several non-renewable resources such as lignite, hard coal and crude oil. Naturally as we reduce the use of coke and increase the use of biomass there will be a reduction in abiotic depletion as we are no longer needing to use as much and hence conserving these non-renewable resources for use further down the line.  Abiotic depletion reduced between 1% and 4% as we increased biomass content from 5% substitution to 15% substitution

Figure 52 illustrates the GWP impact which shows that as we increase the biomass content the GWP impact increases. However, it needs to be noted that direct CO2 from the sintering process was obtained and calculated based on the sinter pot experiments. It can be seen in the methodology how kgCO2/t sinter varied based on the sinter yield recorded from the sinter pot results. However, the sinter pot is not designed to assess the sinter yield and quality and was designed to assess the environmental impact. As such, Figure 55 illustrates the GWP impact on the basis that each substitution produces a sinter yield of 70% which is the acceptable mark at a sinter plant. It can be seen from Figure 55 that with the same sinter yield, we see that as the biomass content increases the GWP impact decreases. This was expected from the analysis of carbon in the sinter sample (Table 19), where small amount of carbon remained in the sinter sample for both coke and at 5% and 15% biomass substitution. This would suggest that all the carbon had combusted and expelled from the raw mix as either CO or CO2. 
Table 19 illustrates the amount of carbon left in the sinter samples after sinter pot experimentation and Table 14 illustrates the amount of carbon found in the biomass before experimentation. At 70% sinter yield, the LCA model shows that as we increase biomass substitution the GWP value decreases. We see a drop of 0.48%, 1.64% and 0.95% in GWP when 5% oat husk, BSG and rice bran is used. This drops down to 2.22%, 3.42% and 3.74% when 15% biomass is substituted. At 5% substitution, this relates to an average CO2 saving (based on 2013 figures) of 19, 64 and 37 tonnes of CO2 saved when substituting coke with 5% oat husk, BSG and rice bran. At 15%, 87, 132 and 144 tonnes of CO2 are saved when 15% oat husk, BSG and rice bran is used. The additional benefit of using a biomass source is that the CO2 used in the photosynthesis process can be used to offset against the sinter plant CO2 since some of the CO2 from the biomass has already been used during the growth stage and as such will lead to double counting. Figure 56 illustrates the GWP when CO2 sequestration has been taken into consideration. The addition of the CO2 sequestration has reduced the GWP impact a further 1.14%, 3.73% and 1.54% when substituting coke with 5% oat husk, BSG and rice bran. At 15%, the GWP is reduced compared to 100% coke by an additional 3.5%, 12.42% and 5.02% for oat husk, BSG and rice bran. This leads to annual saving at 5% substitution of 64, 204 and 97 tonnes of CO2 for oat husk, BSG and rice bran. At 15% substitution, the annual average CO2 savings are 219, 546 and 321.8 tonnes of CO2 for oat husk, BSG and rice bran. The addition of CO2 sequestration shows the benefit of using biomass in the steel process on a large-scale basis and how the addition of biomass will not only reduce the GWP impact but also assist in the next stage of the carbon budget allocation.
[bookmark: _Ref491434343]
[bookmark: _Toc518370619]Figure 55 GWP impact when sinter produces a 70% sinter yield

[bookmark: _Ref491434612][bookmark: _Toc518370620]Figure 56 GWP impact when sinter produces a 70% sinter yield and CO2 sequestration is applied

In LCA analysis one of the main methodical choices that needs to be made is allocation, this particularly applies for systems with multiple outputs. The two common methods used in LCA studies are economic and mass allocation. Previous studies have indicated how allocation methods can substantially influence the result. The allocation decisions are commonly applied by the LCA practitioner perspective and worldview on the problem and thus there are discussions as whether certain allocation methods should be applied for certain case studies (Curran, 2007).
Figure 57, Figure 58 & Figure 59 illustrates the GWP, energy use and abiotic depletion for the production of 1 tonne oat husk when mass and economic allocation is applied. Looking at all three figures there is a significant difference between all three impacts between economic and mass allocation method. GWP kg CO2 –eq. reduced by 99%, energy use by 96% and abiotic depletion by 96% when changing from mass to economic allocation. On a large-scale perspective, the production of oat husk on its own indicates how much an allocation method can influence the environmental impact. Examples like this would require the LCA practitioner to have a better understanding and to assess which allocation method is best suited for the model. In this case, a mass allocation model is most likely suited for the oat husk model, all three biomass models and sinter plant model to assess the environmental impact of the product and the co-product. This is because the actual mass input for both the sinter plant model and biomass model requires additional energy when more mass is required, hence a mass allocation to determine environmental impact for product and co-product is more suitable on a mass basis rather than economic. The difference in ratio between oat and oat husk with respect to mass and economic allocations are significantly different. On a mass allocation basis, 33% of the environmental impact is a result of oat husk compared to 2.65% when applying an economic allocation. One reason why economic allocation is used is due to cost availability, the cost of products is readily available and easy to access compared to trying to obtain mass input/output of data. The issue with economic allocation is that there is a lot of fluctuation in these values. Variation in product demand, political issues, and scarcity of material can all have an influence. As such, in this case it makes more sense to apply a mass allocation method when assessing environmental impact of by-product due to the quantity of input material having a direct influence on the energy consumption.
 


[bookmark: _Ref491435106][bookmark: _Toc518370621]Figure 57 GWP of 1 tonne oat husk created by mass allocation and economic allocation


[bookmark: _Ref491435108][bookmark: _Toc518370622]Figure 58 Abiotic Depletion of 1 tonne oat husk created by mass allocation and economic allocation

[bookmark: _Ref491435109]
[bookmark: _Ref491435665][bookmark: _Toc518370623]Figure 59 Energy use of 1 tonne oat husk created by mass allocation and economic allocation

When implementing the oat husk (economic allocation) into the sinter plant model for 5% and 15% substitution (assuming sinter yield throughout is 70%) there was only minimal changes for GWP, energy use and abiotic depletion compared to 5% and 15% substitution of oat husk on a mass allocation basis. At 5% substitution of coke with oat husk, we see the GWP reduce by 0.02%, the abiotic depletion reduces by 0.1% and energy use reduce by 0.11% when 5% substitution oat husk economic allocation is used instead of 5% oat husk mass allocation. At 15% the reduction for GWP, abiotic depletion and energy use is 0.05%, 0.31% and 0.34%. The reason for the small changes in GWP is that the allocation method has a direct impact on the CO2 from each individual process basis and does not have an influence on the direct CO2 combustion from the sinter plant process since this was calculated from the sinter pot results. Three quarters of the CO2 produced from the sinter plant is from direct combustion and one quarter from the process of creating the inputs. The difference between the two allocation methods results in a 0.69t average annual CO2 saves at 5% substitution and 2.1t CO2 saving for 15% substitution. For abiotic depletion (ADP) there is an annual difference between the two allocation methods for 5% substitution of 19.1MJ and for 15% it is 57MJ. The annual average energy use difference between the two allocation methods are 22.39 MJ and 67.2 MJ for 5% and 15% substitution. The ISO standard recommend substitution for multiple output as either mass or economic allocation but does not recommend one over the other. The results between the two allocation methods are not huge but indicate nonetheless that a change of results does occur between the two. The reason for the minimal difference in environmental impact between the two allocation methods is due to the actual amount of biomass used in the sinter plant model for 1 tonne. For 5% oat husk substitution, only 1.45kg is used and approximately 4kg oat husk is used for 15% substitution. These are not huge amount and as such it is very hard to see from the sinter plant results how the methods have an influence. Figure 57, Figure 58 & Figure 59 truly highlight the impact of economic and mass allocation and would most likely see more noticeable differences in the sinter plant model if higher substitution rates were used. The LCA study highlights the potential opportunity for an industrial symbiosis collaboration to occur between three producers of the biomass, with quantity of the biomasses readily available for utilisation in the sinter plant process.

[bookmark: _Toc518370561]6. Conclusions

The aim of this PhD was to identify whether the implementation of carbon-based waste would have an environmental impact on the steel process. The results suggest that there is an environmental benefit with the use of biomass waste in the sinter plant process. The results from the small-scale laboratory experiments (TGA and XRD) showed that potential synergistic opportunities were more likely to be favourable at 5% substitution for all biomass to that of 15%. TGA and DTG results showed that the TGA profile for all 3 biomasses were closer to the coke TGA profile compared to 15%. The DTG plot also showed how the addition of biomass resulted in a larger drop in weight at earlier temperatures. This indicates potential combustion issues for sintering as the combustion of coke needs to react at higher temperatures. XRD analysis again was in favour of 5% substitution since peak intensity of active carbons was increased from coke to 5% biomass substitution but then reduced after biomass substitution increased above 5%. Active carbons are important as this form of carbon is processed to have low volume pores that will increase the surface area, making it favourable for better chemical reactions. The small-scale experiments all suggested that 5% would be the better substitution rate and this followed the same principles in the sinter pot experiments. Thermal profile, off gas emissions and sinter rate all showed to perform better in comparison to 15%. Iron Oxide (FeO) analysis and porosity also showed to be very close to coke results, indicating positive results. Off gas emissions showed that less CO and CO2 was produced for all three biomasses in comparison to coke. The sinter pot results also showed how the use of polymers would not be suitable for the sinter pot experiments. The polymers behaved poorly in thermal profile behaviour and off gas emissions.
LCA models were created for biomass substitution in the sinter plant. CO2 direct combustion used in the LCA model was obtained from the sinter pot CO2 results. LCA results showed that an annual saving of 19, 64 and 37 tonnes of CO2 saved when substituting coke with 5% oat husk, BSG and rice bran. At 15%, 87, 132 and 144 tonnes of CO2 were saved when 15% oat husk, BSG and rice bran was used. The additional benefit of biomass substitution includes the amount CO2 that could be offset due to harvesting of biomass consuming CO2 during the growth stage. This meant that with CO2 sequestration, the annual CO2 saving at 5% was 64, 204 and 97 tonnes of CO2 for oat husk, BSG or rice bran. At 15% substitution, the annual average CO2 savings were 219, 546 and 321.8 tonnes of CO2 for oat husk, BSG and rice bran.  These savings are impressive, with the knowledge that minimal effort was required in the preparation of the biomass material. The additional benefit of CO2 sequestration is that the steel industry can open up potential connection with other industry knowing that a certain amount of CO2 produced from the steel industry can be consumed during the growth stage of the biomass. In terms of geographic proximity, the use of rice in the steel industry may struggle with regards to CO2 sequestration since rice is not produced in the UK compared to oats and barley. The question is whether the biomass product has to be produced in the UK for CO2  sequestration to apply. I believe that the biomass does have to be produced otherwise if not then there might be the potential of double counting. At both Port Talbot and Scunthorpe there is enough land space to satisfy the 5% and 15% substitution requirement, but then the issue then becomes that these biomass crops become energy crops that are purposely grown for the steel industry, which is not the focus of this study and doesn’t fit within the industrial symbiosis approach.
There were several limitations during the course of these trials, in particular the sinter pot trials and LCA analysis. The limiting factor with regards to the sinter pot trials was that quality of sinter could not truly be assessed. The sinter pot was designed to assess environmental impacts- not quality issues. The sinter yield, tumble index, RDI and RI are all fundamental quality indicators that are required to be carried out if sinter was to be used in the blast furnace. As good as the sinter pot results are for environmental performances, the lack of quality related data will question the potential utilisation in the sinter plant. In order to resolve this issue, sinter trials would need be upscale to a larger sinter pot (80kg) to carry out quality analysis.
With regards to LCA analysis, several assumptions were made due to lack of data and time constraints. An example where further work could be carried out would be to create LCA models to calculate the by-product input for the sinter plant (BF slag, HM slag, mill scale, and BOF sludge (dry)). In order to calculate the environmental impact contribution for each by-product, an LCA model for the blast furnace and BOS plant would need to be created. An allocation method to calculate environmental contribution for main product and by product (e.g. BF slag) would then need to be applied. This is a very long process and would require an extensive amount of data to carry out the LCA model which at the time was not available to do. As such assumptions were made which were discussed in the methodology and can be seen further in the appendices.
The findings from this research make an original contribution by filling in the gaps in the existing literature as shown below:
1. Creation of a UK sinter plant LCA model and LCA model of three biomass products from UK industry.
2. LCA model of substituting biomass in the sinter plant and identifying the environmental impact.
3. Extensive literature overview of current biomass and other carbon-based waste used in world steel industry.
4. Mapping of several UK wastes and identifying quantity and suitability for UK sinter plant.
Overall this research has made several original contributions to current literature and to the UK steel industry, specifically the mapping of waste streams in the UK. The work carried out will allow future researchers to continue work in this field, possibly looking at the sinter quality aspect and further work in the LCA model, reducing the amount of assumptions discussed in this study. Governmental influence would be another area to investigate, in particular, how tighter regulations and enforcement from the government might push the concept of industrial symbiosis further.






[bookmark: _Toc518370562]7. Further Work

The study highlighted the potential use of alternative waste in the sinter plant. However, for this to be fully developed and trialled on the sinter plant; several areas need to be considered. Future work should consider more work towards how the quality of sinter would be affected plus also looking at experimental variables for the sinter pot. In order to assess the study further and how this area of research can grow to get a clearer picture, the following should be considered and actioned.
Sinter pot
· Size of sinter pellets – how does the size influence the combustibility of the sinter
· Variation in moisture level – could we have reduced the moisture level?
· Suction pressure that dragged the flame front down the sinter pot – increase or decrease pressure - how would this have influenced the sinter yield.
· Sinter pot trials looking at the PCDD/F and PAH’s
· The amount of time it took the sinter pellets to be formed – it took 20 minutes to form the sinter pellets at two different RPM’s – changes to both total duration and changes to RPM would be interesting to look at
· Upscale sinter pot trials to medium size sinter pot or plant trials to assess in more depth how partial substitution of waste with coke influences sinter quality i.e. tumble index method
· Introduction of automated control system to control suction pressure at fixed pressure point – beneficial due to potential changes in permeability which will alter pressure if not controlled.
LCA
· How does transportation in the sinter plant model influence the environmental indicator results i.e. GWP
TGA
· Further study in how substitution of biomass influences activation energy
· Study of pore diameter before and after granulation of coke/biomass mix
· Coke char and biomass/coke char microscopy analysis
· Influence of moisture in change of weight
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Appendix A
Coke oven gas (COG) 
COG is produced during high temperature distillation of coking coal in the absence of oxygen. The COG is usually cleaned by removing tar, naphthalene, light oil, compounds which contain sulphur and the removal or cracking (to hydrogen) of ammonia. COG out of the three waste gases (BFG and BOFG) has the highest calorific value and is commonly used in several processes to enrich the calorific value of other process gases, e.g. blast furnace stoves and reheating furnace of the hot strip mill. The COG can also be used in the blast furnace as an alternative reducing agent. The COG mainly consists of hydrogen (50-60%), methane (15-50%) and a small percentage of carbon monoxide, carbon and nitrogen (Anon., 2016)
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[bookmark: _Toc518370624]Figure 60 Generic example of COG utilised in an integrated steel plant (Remus, et al., 2013)
Blast furnace gas (BFG) and basic oxygen furnace gas (BOFG)
Blast furnace gas is commonly used in low temperature processes due to its low calorific value and flame temperatures. It is commonly recirculated back into the blast furnace (hot blast stoves) and the coke oven plant (under firing). The stoves used in the blast furnace are typically heated by only BFG. The remainder of BFG can be used for electricity production and process steam. The BOFG has a higher calorific value to BFG and is commonly used to enrich the BFG in order to improve the BFG calorific value. The BOFG mainly consists of carbon monoxide which would be scrubbed or cleaned. The BOFG is then placed into the BOFG recovery installation which consists of a cooling station, surge tank and a gas pumping station. The BOFG is then fed with the BFG to be burnt in the rolling mill or combined heat and power (CHP) plant (Remus, et al., 2013)
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[bookmark: _Toc518370625]Figure 61 Generic example of BFG and BOFG flow at an integrated steelworks (Remus, et al., 2013)
Despite the reductions made in energy consumption, the UK steel industry still remains one of the largest industrial emitters of CO2 (93% of UK Integrated steel GHG emissions is from CO2). As mentioned earlier, its heavy reliance on carbon based raw materials and fuels are the result of large amounts of CO2 emitted. The main sources of CO2 are from process related emissions, direct emissions from on-site combustion of fossil fuels and indirect emission from electricity consumption during production process (IEA Clean Coal Centre, 2012) (DECC, 2015). The UK steel industry emissions (direct and indirect) during 2011, 2012 and 2013 were 16.6, 18.4 and 22.8 million tonnes. The EAF route contributed to 6%, 6% and 4% of the UK steel sector total emission between 2011-2013. There is a big difference between the two process route in terms of the amount of direct and indirect emissions. The BF-BOF consists of mainly direct emissions, such as the reduction of iron ore in the BF using coke whereas the EAF consists mainly of indirect emissions. The EAF indirect emissions are from the electricity generators used to provide the electricity to power the process (DECC, 2015). The direct emissions comes from the combustion of fossil fuel (60%) with process emissions accounting for the remaining 40% (UK Steel, 2014)
[bookmark: _Toc518370648]Table 20 Direct and indirect emissions (2011-2013) from UK steel production (DECC, 2015)
	
	Integrated Site
	EAF Site

	Year
	2011
	2012
	2013
	2011
	2012
	2013

	Direct CO2 emissions
	92%
	93%
	94%
	33%
	33%
	NA

	Indirect CO2 emissions
	8%
	7%
	6%
	67%
	67%
	NA



The split between direct and indirect emissions at an integrated site can be seen in more detail in Figure 62, which gives a breakdown on the amount of CO2 produced from each production unit. The figure illustrates the direct emission in blue and the indirect emission in purple. It is clear from the figure that the integrated steelworks produce direct emissions in comparison to indirect. It shows that the BF is the largest contributor of CO2/tonne followed by the sinter plant, BOF and coke making.


[image: ]
[bookmark: _Ref504381376][bookmark: _Toc518370626]Figure 62 Direct and indirect emissions from the BF-BOF production of steel (EUROFER, 2014))
The carbon intensity average for UK steel production is approximately 2.3 tonnes of CO2 per tonne of steel. This is split between the two process routes with the BF-BOF contributing 2.2 tonnes of CO2 per tonne of steel and 0.6 tonne of CO2 per tonne of steel coming from the EAF.
GHG emissions from sinter plants
The main source of GHG emissions from the sinter plant is the stack that discharges the wind box exhaust gases after gas cleaning. The carbon dioxide is produced from fuel combustion (COG or natural gas) and from carbon bearing material in the feed, including coke fines and other carbon-based materials. Due to both natural gas and COG containing methane (CH4), these gases when burnt, emits a small amount of unburnt CH4 with the exhaust gases. Any fuel that contains CH4 and is burnt will emit a small amount of CH4.


GHG emissions from Coke plant
The main emission source for GHG at a coke plant comes from the battery’s combustion stack. A small amount of CO2 is also emitted during the pushing operation when the incandescent coke is pushed from the oven and transported to the quench tower to be soaked in water. Emissions from the coke making process also occur from leaks of COG that contains CH4. These leaks can commonly occur from doors, lids, offtakes and collecting mains. These emission leaks are near impossible to quantify because they change dependent on the location, frequency and coking cycle. These parts of the emissions have gradually been reduced over the past 20 years with more stringent regulations being enforced.
GHG emissions from Blast Furnace
The bulk of the integrated steelworks GHG emissions are emitted from the blast furnace stove stacks. This is where the combustion gases from the stoves are discharged. A small amount of emissions may occur from flaring, or leaks in the ductwork during the passage of gases, and from blast furnace emergency venting (USEPA, 2012). CO2 is also generated from the combustion of natural gas using flame suppression to reduce emissions of PM. Flame suppression is the process where a flame is maintained over the surface of the molten metal. This occurs during the tapping process, where the flame over the surface consumes oxygen and prevents metal oxides from becoming airborne. 
GHG emissions from Basic oxygen Furnace
The main source of GHG from the BOF is the furnace exhaust gas which is discharged through the stack after the gas is cleaned. When oxygen is blown onto the hot metal, carbon is removed as CO and CO2. Carbon to a small extent is also added to the furnace in the form of fluxes and other process additives which will consequently emit CO2.
[image: ]
[bookmark: _Toc518370627]Figure 63 CO 2 emissions from a typical integrated steelworks (Carpenter, 2012)

GHG emissions from Electric Arc Furnace
During the Electric Arc furnace process, CO2 emissions commonly form during the melting and refining process. This is where carbon is removed from the charged material and carbon electrodes as CO and CO2. The emissions are consequently captured and sent to a baghouse where the gas is cleaned for further use with the remainder being discharged into the atmosphere.






Appendix B
Goal and Scope (Phase 1) 
The first thing when carrying out any LCA study is to define the goal and scope of the work. The goal and scope of the analysis can be done for several reasons such as:
· Understanding the environmental impact of a product across the life cycle and identifying the hot spots
· Comparison study between two products to assess which one is more environmentally friendly
When the identification of the goal and scope has been defined, the description of the system in terms of the system boundary and functional unit needs to be stated. The system boundary defines the framework for which the LCA study is to be analysed. The functional unit is the quantified performance of a product or system which is used as a reference Unit (Olmez, 2011)
A system boundary defines the unit process which is included in the system to be modelled. The system boundary defines the extent of the system and determines the processes included. In this sub step, the inputs and outputs to be taken into account during the LCA study must be established. The product system should be modelled in a way that all the inputs and outputs at the boundary are elementary flows. The inputs can be all the inputs of the production or that an input can be a single input to a process; the same concept can be applied for outputs.
The majority of LCA studies define the product system boundary from cradle to grave, as seen in Figure 64. However, when the destination of a product is not known, then the analysis is generally carried out with a system boundary of cradle to gate 3. Each life cycle step will carry out its own gate-to-gate analysis with the result of each gate-to-gate analysis being combined to give an overview of the cradle-to-grave process.

[image: ]
[bookmark: _Ref504381414][bookmark: _Toc518370628]Figure 64 Cradle to grave boundary flow
The functional unit is an important parameter to define at the start of the LCA study, as variations in the functional unit can influence the outcome and data quality of the results. The functional unit is a measure of the performance delivered by the system under study (Olmez, 2011). The functional unit is used as a basis for calculation and also used for comparison between two systems delivering the same function. When investigating two alternatives of a product or service, it is important that the functional unit remains the same for both studies in order for a comparison to have some validity.
Data requirement is an important aspect to an LCA study and is dependent on the goal of the study. Each process required to produce the final product will need to have an input and output data allocated to that process. The collection of data in an LCA study is viewed as the most time consuming and complicated step in a LCA. The quality of data has a direct effect on the quality of the final result and hence why time collecting data is needed. When obtaining data, indicators such as time, geography, type of technology, completeness, representativeness, consistency and reproducibility should all be considered (Olmez, 2011).
Life cycle inventory (LCI) (Phase 2)
Life cycle inventory (LCI) is the second phase to a LCA study and the most demanding. LCI is a compilation and quantification of the input and output data with regards to the system being studied.  The second phase involves data collection to meet the goals defined in the study with regards to the environmental loads or environmental effects generated from the process throughout the life cycle or the product itself. Environmental loads are the amount of substances, radiation, noises or vibrations emitted to or removed from the environment which can cause potential harmful effect. Environmental loads can come in the form of raw material, energy consumption, water, air emissions and waste generations etc.
The environmental loads generated from the process must be added as a material and energy input with the output being associated the same as the input. This means that the environmental loads obtained from the inventory should work on an environmental load balance where the environmental load of the product is the sum of the input environmental load plus the environmental load from the process. Data collection must be based on process establishing quantitative and qualitative information about the inputs and outputs. Data collection can be obtained from several sources such as, electronic databases, literature data, unreported data and measurements/computation data.
Life cycle impact assessment (LCIA) (Phase 3)
The third step in a LCA study is the life cycle impact assessment (LCIA). The LCIA is used to better understand the environmental importance of the product. The LCIA is used to provide additional information from the LCI results. The LCA study allows information to be interpreted with a wide range of environmental and resource points and affected impact categories. At the third phase, impact potentials (CML 2002, impact 2002+) are chosen and the indicators (GWP, Acidification, ozone depletion etc.) within this are calculated for each impact category. The result of this defines the environmental profile of the product which provides information of the associated emission and resources.
There are several obligatory steps which are carried out within the LCIA phase:
The obligatory steps are as follow:
· Choosing an impact category, category indicator and characterisation models
· Classification – this is the assignment of the LCI results with regards to the impact categories
· Characterisation – calculation of category indicator results
The obligatory results are fairly straightforward with the LCI results being converted into indicator results.  
Impact categories used to represent the environmental issues of concern to which the LCI may be assigned can be split into two categories. The two categories are midpoints and endpoints (Jain, 2016) :

· Classical impact assessment methods – It limits the quantitative modelling to middle stages of cause-effect chain to avoid uncertainties and groups LCI to midpoint indicators. A midpoint indicator characterizes all the initial flows coming into the system and the environmental interventions that cause the same impact (Jolliet, 2003) 

· Damage Oriented Methods – Methods like Eco-indicator 99 model, the cause-effect chain to the end point, hence they are also called damage category (Jolliet, 2003) 

The impact category at midpoint level could be the dose whilst endpoint levels are direct societal concerns which could be at the level of damage to human health, resources and ecosystem quality [33]. Category endpoint help interpretation of category midpoint results for better decision making. The overall aim of the LCIA is to examine the product system using impact categories and categories indicators connected with the LCI results. The LCIA phase allows for better understanding during the interpretation phase. As mentioned earlier, there are three major endpoint categories that should be considered in any LCIA study; resources, human health and ecosystem quality. The three endpoint categories can be further divides into specific categories, better known as midpoint categories




[bookmark: _Ref491509782]

[bookmark: _Toc518370649]Table 21 List of impact categories
	Mid-point impact categories
	End point impact categories

	Carcinogens
	

Human Health

	Non-carcinogens
	

	Respiratory inorganics
	

	Ionizing radiation
	

	Ozone layer depletion
	

	Respiratory organics
	

	Aquatic eco-toxicity
	

Ecosystem Quality 

	Terrestrial eco-toxicity
	

	Terrestrial acid/nutri
	

	Land occupation
	

	Aquatic acidification
	

	Aquatic eutrophication
	

	Global warming
	Climate Change

	Non-renewable energy
	Resources

	Mineral extraction
	



An overview of input and output related impact categories used in LCIA with possible indicators is shown in Table 22. Input related categories represent the environmental impact associated with material and energy inputs to the system; with the outputs being referred to the damage due to emissions or pollutants (Olmez, 2011). Table 23 highlights the impact categories and the midpoint representation of the impact category with the endpoint highlighting what will be the potential result.
[bookmark: _Ref491509864][bookmark: _Toc518370650]Table 22 List of impact categories and the indicators it is related to
	Impact Categories
	Possible Indicators

	Impact-related categories

	Extraction of abiotic resources
	Resource depletion rate

	Extraction of biotic resources
	Replenishment rate

	Output-related categories

	Climate Change
	kg CO2 as equivalent unit for GWP*

	Stratospheric ozone depletion
	kg CFC-11 as equivalent unit for ODP**

	Human toxicity
	

	Eco-toxicity
	Aquatic eco-toxicity potential for AETP

	Photo oxidant formation
	kg ethene as equivalence unit for photochemical ozone creation potential

	acidification
	Release of H as equivalence unit for AP

	Nutrification
	Stoichiometric sum of macronutrients as equivalence unit for the nitrification potential

	*GWP: Global Warming Potential
**ODP:
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[bookmark: _Toc518370651]Table 23 Environmental impact selection
	Category
	Mid-point
	End-point

	Global warming
	CO2 equiv.
	Temperature increase

	Acidification
	H+ mole equiv. or SO2 equiv.
	Acid rain

	HH Criteria 
	PM10 equiv. or PM2.5 equiv.
	Human health

	Eutrophication
	N equiv.
	Ecosystem loss

	Ozone depletion
	CFC-11 equiv.
	Human health

	Smog
	O3 equiv.
	Human health

	Ecotoxicity
	PAF.m3.day or triethylene glycol equiv.
	Ecosystem Loss

	Human Health (cancer/non cancer)
	Cases or chloroethylene equiv.
	Human health



Interpretation of the results (Phase 4)
This is the last stage of a LCA study in which a conclusion is drawn from phase 3. An overview of the LCIA results are grouped together to carry out an environmental evaluation of the product or the process under study. At this stage, a comparative assessment is conducted on two or more products. The outcome from this would be proposed improvement options to reduce the environmental impact of a product or system. Determination of comparing two products and assessing environmental ways of reduction or looking at environmental hotspots in one product process would be carried out by doing a scenario model. Scenario modelling allows for testing of potential impact of improvement option for processes within the product life cycle (Olmez, 2011)



Appendix C
UK plastic consumption 
Below gives a table on the breakdown of plastic consumption in various industries, the plastic waste produced from these industries, the recycling, recovery and disposal of these plastic etc.
[bookmark: _Toc518370652]Table 24 UK plastic consumption in various sectors (Zhou, 2012)
	label
	name
	Value
(Mtonnes)
	Explanation of Data
	Accuracy of data or source of data

	A1
	Manufacturing of 
Plastic Polymers
	~5.6
	UK produced 5mt of plastic product with additional 600kt being imported.
	(British Plastic Federation, 2011)

	A2
	Plastic consumption in packaging
	2.6
	5.6million tonne of plastic manufactured.
5.6*0.38= 2.1mt
2.1+0.5( estimated that 0.6Mt plastic is imported into UK of which 0.5 is for packaging = 2.6
	(Zhou, 2012)

	A3
	Plastic consumption in construction
	1.2
	22% of plastic as seen from figure 1 is used in the construction industry. 
5.6*0.22

	(Zhou, 2012)

	A4
	Plastic consumption in Electrical and Electronic Applications
	0.33
	6% of plastic is used in the electrical and electronic industry there can estimate consumption as:

A1*0.06 =0.33


	

	A5
	Plastic consumption in Automotive industry
	0.39
	7%of UK plastic found to be used in the Automotive industry:
(A1-A16)*0.07 = 
	

	A6
	Plastic consumption in other sectors
	1.1
	18% of plastic is found to be used in other sectors to the ones mentioned:
A1*0.18 = 
	

	A7
	Plastic waste from packaging
	1.6
	67% of plastic packaging waste is disposed ( either landfill or incinerated without energy recovery)
	(Recoup, 2014)

	A8
	Plastic waste from construction
	0.8
	Plastic waste from construction industry in 2010 estimated as 150,000 tonnes
	(Zhou, 2012)

	A9
	Plastic waste from electrical and electronic applications
	0.09-0.1
	Zhou (2012) claims that on average that 20% of WEEE consists of plastic. Figures from bates (2014) for WEEE collected in 2012 was 0.5Mt, therefore plastic waste is roughly 0.1Mt 
	(Bate,2014)

	A10
	Plastic waste from Automotive industry
	0.2
	Average car estimated to weigh 1 tonne with over 2 million ELV in the UK each year with the average car containing roughly 10% of plastic by weight(BPF,2011) 

2 million tonnes *0.1
	(British Plastic Federation, 2011)

	A11
	Plastic waste from other sectors
	1.2
	A11 = A17-A7-A8-A9-A10 = 1.2
	

	A12
	Post-consumer plastic waste for disposal
	2.691
	Post-consumer plastic waste disposal rate in UK 2012 was 69%:
A17 *0.69 = 
	(PlasticEurope, 2013)

	A13
	Post – consumer plastic waste recycling
	0.858
	In 2012, 22% of all post-consumer plastic waste was recycled
A17* 0.22 = 
	

	A14
	Post-consumer plastic waste energy recovery
	0.351
	9% of all post-consumer waste plastic was energy recovered
A17*0.09 = 0.251
	(PlasticEurope, 2013)

	A15
	Pre-consumer waste collected
	0.25-0.30
	Pre-consumer waste ranges from 250,000-300, 00 tonnes per year in the UK. I will distribute the amount of pre consumer waste collected in each industry based on the consumption of plastic they use. This is not the most accurate estimation but it is better than assuming that each industry collects 250kt each respectively.
	(British Plastic Federation, 2011)

	A16
	Pre-consumer plastic waste recycled
	0.2375
	Pre-consumer plastic was has a high recycling rate since it is still of high quality and not contaminated. It is usually about 90% recycling rate. A god assumption can be 95% recycling rate:
0.25*0.95 = 0.2375
	

	A17
	Post-consumer waste
	3.9
	WRAP (2006) predicts plastic waste between 2010 and 2015 will be in the region of 3.4-4.3Mt.
Zhou(2012) suggests with his calculations that post-consumer plastic waste for 2011 is in the region of 3.8 Mt
And according to http://www.wastebook.org/indplas.htm states that 3Mt of plastic waste is produced each year – this statement is considerable out of date since it suggests that only 7% was recycled and 8% incinerated. These figures in 2012 are now 22% recycled and 9% energy recovered
	



According to the British Plastic Federation, the UK Plastic industry consumes over 5 million tonnes of plastic annually of which only 22% is either recycled and 9% is recovered
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[bookmark: _Toc518370653]Table 25 Material and energy input for benchmark steel sinter plant with data provided by Tata Steel Europe
	Process
	Source of original data
	Data source for processing
	Time Period

	Fine Iron Ore
	Tata steel Europe
	Tata Steel Experts
	2008

	Limestone
	Tata steel Europe
	Thinkstep PE (GaBi)
	2013

	Dolomite
	Tata steel Europe
	Tata Steel Experts
	2008-2012

	Olivine
	Tata steel Europe
	Tata Steel Experts
	

	Burnt Lime
	Tata steel Europe
	Tata Steel Experts
	2014

	Anthracite
	Tata steel Europe
	Thinkstep PE (GaBi)
	2014

	Coke Breeze
	Tata steel Europe
	Thinkstep PE (GaBi)
	2014

	Coke Fines
	Tata steel Europe
	Thinkstep PE (GaBi)
	2014

	Coke Oven Gas (COG)
	Tata steel Europe
	Thinkstep PE (GaBi)
	201

	Electricity
	Tata steel Europe
	Thinkstep PE (GaBi)
	2014

	LP Steam (200oC)
	Tata steel Europe
	Thinkstep PE (GaBi)
	2014

	Compressed Air
	Tata steel Europe
	Thinkstep PE (GaBi)
	2014



[bookmark: _Toc518370654]Table 26 Inventory Data from Oat supplier to produce a tonne of the final product
	Input
	Inventory
	Units 
	Process Model
	Data Source
	Data Age

	Electricity
	410
	MJ/t
	Thinkstep PE (GaBi)
	Primary
	2016

	Natural Gas
	1200
	MJ/t
	Thinkstep PE (GaBi)
	Primary
	2016

	Raw Oats
	1670
	kg/t
	Ecoinvent
	Primary
	2016

	Water
	225
	kg/t
	Thinkstep PE (GaBi)
	Primary
	2016



[bookmark: _Toc518370655]Table 27 Inventory Data from Alcohol supplier to produce a tonne of the final product
	Input
	Inventory
	Units 
	Process Model
	Data Source
	Data Age

	Electricity
	474
	MJ/t
	Thinkstep PE (GaBi)
	Primary
	2016

	Natural Gas
	497
	MJ/t
	Thinkstep PE (GaBi)
	Primary
	2016

	Yeast
	0.6
	kg/t
	Thinkstep PE (GaBi)
	Primary
	2016

	Malt
	180
	kg/t
	Ecoinvent
	Primary
	2016

	Water
	1200
	kg/t
	Thinkstep PE (GaBi)
	Primary
	2016









[bookmark: _Toc518370656]Table 28 Inventory Data from speaking to Industrial experts and from work carried out by Ekasilp (1995)
	Input
	Inventory
	Units 
	Process Model
	Data Source
	Data Age

	Electricity
	199
	MJ/t
	Thinkstep PE (GaBi)
	Secondary
	1995

	Natural Gas
	647
	MJ/t
	Thinkstep PE (GaBi)
	Secondary
	1995

	Paddy Rice
	1470
	kg/t
	Ecoinvent
	Secondary
	1995

	Water
	2430
	kg/t
	Thinkstep PE (GaBi)
	Secondary
	1995



Recycling	
UK	Spain	Scandinavia	Poland	Italy	Germany	France	Benelux	EU27+2	31.6	16.5	16.5	16.899999999999999	12.5	26.5	16.100000000000001	19.5	20	Energy Revovery	
UK	Spain	Scandinavia	Poland	Italy	Germany	France	Benelux	EU27+2	1.3	3.5	63	3.4	3.7	69.3	43.2	67	36.200000000000003	Disposal	
UK	Spain	Scandinavia	Poland	Italy	Germany	France	Benelux	EU27+2	67.099999999999994	80	20.5	79.7	83.8	4.2	40.700000000000003	13.5	43.8	



Pure Components
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Conversion Rate



5% Biomass
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Conversion Rate



15% Biomass
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Conversion Rate



Rice Bran
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Conversion Rate



Oat Husk
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Conversion Rate



BSG
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Conversion Rate



Coke
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dm/dt (mg/min)




5% Biomass
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dm/dt (mg/min)



15% Biomass
Coke	299.24400000000009	299.82600000000002	300.44799999999992	301.09899999999982	301.76	302.42700000000002	303.09599999999978	303.76299999999992	304.42399999999981	305.077	305.72800000000001	306.392	307.053	307.71100000000001	308.37200000000001	309.03599999999977	309.70299999999992	310.37299999999999	311.04300000000001	311.71600000000001	312.40300000000002	313.09199999999981	313.78099999999978	314.46800000000002	315.15199999999999	315.834	316.51799999999997	317.20400000000001	317.88400000000001	318.56900000000002	319.25099999999992	319.93599999999981	320.62200000000001	321.30799999999999	321.99799999999982	322.69200000000001	323.38600000000002	324.089	324.80200000000002	325.50799999999992	326.20699999999982	326.90699999999981	327.613	328.31599999999997	329.01400000000001	329.71600000000001	330.42399999999981	331.13099999999991	331.84500000000008	332.553	333.25	333.95	334.654	335.36099999999999	336.06799999999993	336.77800000000002	337.49299999999982	338.209	338.93099999999981	339.65	340.35899999999992	341.06299999999999	341.77199999999982	342.47899999999981	343.185	343.892	344.60300000000001	345.31599999999997	346.02800000000002	346.74299999999999	347.452	348.15899999999999	348.875	349.59599999999978	350.31700000000001	351.03800000000001	351.76400000000001	352.48399999999981	353.20400000000001	353.92799999999983	354.65699999999993	355.38099999999991	356.10300000000001	356.82400000000001	357.54200000000009	358.25900000000001	358.97899999999981	359.69400000000002	360.40499999999992	361.11400000000009	361.81799999999993	362.51400000000001	363.209	363.90999999999991	364.60699999999991	365.303	365.99799999999982	366.69299999999993	367.387	368.08	368.77300000000002	369.47	370.16399999999999	370.85599999999999	371.54399999999993	372.22599999999977	372.91300000000001	373.60899999999992	374.303	374.99099999999981	375.68399999999991	376.38400000000001	377.084	377.77800000000002	378.47300000000001	379.16500000000002	379.85599999999999	380.54200000000009	381.23	381.92	382.608	383.29799999999977	383.99400000000003	384.69200000000001	385.42599999999982	386.21299999999991	387.02499999999992	387.85899999999992	388.697	389.53699999999998	390.37900000000002	391.22500000000002	392.07299999999992	392.92099999999982	393.77	394.61700000000002	395.46299999999991	396.30500000000001	397.14300000000009	397.98099999999982	398.81900000000002	399.65899999999999	400.505	401.351	402.18799999999999	403.01900000000001	403.84899999999999	404.68	405.51400000000001	406.34500000000008	407.185	408.02300000000002	408.87	409.71899999999982	410.56299999999999	411.39800000000002	412.2269999999998	413.05899999999991	413.89299999999997	414.72300000000001	415.54500000000002	416.37	417.19200000000001	418.017	418.846	419.68099999999998	420.51900000000001	421.34699999999992	422.17700000000002	423.01	423.84199999999993	424.67399999999992	425.50700000000001	426.334	427.1570000000001	427.98	428.8	429.625	430.45100000000002	431.279	432.11099999999999	432.94900000000001	433.78800000000001	434.61900000000009	435.44900000000001	436.28499999999991	437.12	437.95400000000001	438.78399999999982	439.61699999999979	440.447	441.27800000000002	442.10900000000009	442.94299999999993	443.77600000000001	444.61099999999999	445.44399999999979	446.27300000000002	447.09899999999982	447.92200000000003	448.74700000000001	449.57299999999992	450.39599999999979	451.22500000000002	452.05599999999998	452.9	453.73899999999998	454.57	455.399	456.2269999999998	457.05500000000001	457.89099999999979	458.72500000000002	459.55599999999998	460.38299999999998	461.20799999999991	462.02800000000002	462.8540000000001	463.685	464.51400000000001	465.34500000000008	466.17700000000002	467.00700000000001	467.83299999999991	468.66200000000009	469.49700000000001	470.327	471.15100000000001	471.97899999999998	472.80200000000002	473.62799999999999	474.47	475.30500000000001	476.13400000000001	476.96499999999997	477.79399999999981	478.61699999999979	479.44099999999997	480.26400000000001	481.089	481.92200000000003	482.75799999999998	483.59199999999981	484.43099999999993	485.26799999999997	486.1	486.92700000000002	487.76	488.59199999999981	489.41999999999979	490.245	491.06799999999993	491.89400000000001	492.71499999999997	493.53899999999982	494.36699999999979	495.19799999999992	496.029	496.85699999999991	497.68799999999999	498.51900000000001	499.35	500.18200000000002	501.02099999999979	501.8540000000001	502.68	503.50400000000002	504.322	505.14300000000009	505.97099999999978	506.8	507.625	508.447	509.26900000000001	510.09399999999982	510.91999999999979	511.74299999999999	512.56399999999996	513.38699999999972	514.20500000000004	515.02800000000002	515.85399999999981	516.68399999999997	517.51499999999999	518.35199999999975	519.18499999999995	520.02	520.85499999999979	521.69000000000005	522.524	523.35399999999981	524.18000000000006	525.005	525.83599999999979	526.67499999999995	527.51099999999997	528.34599999999978	529.18200000000002	530.01400000000001	530.84699999999975	531.68000000000006	532.51499999999999	533.35300000000007	534.19000000000005	535.029	535.87	536.70699999999999	537.54899999999998	538.39699999999971	539.24	540.07299999999998	540.90300000000002	541.73099999999999	542.56400000000008	543.39699999999971	544.21800000000007	545.03899999999999	545.86599999999976	546.69900000000007	547.53600000000006	548.36699999999962	549.19200000000001	550.01299999999969	550.83499999999981	551.65599999999972	552.476	553.3009999999997	554.13400000000001	554.976	555.8159999999998	556.65899999999999	557.50400000000002	558.35099999999977	559.197	560.04999999999973	560.90199999999982	561.75400000000002	562.61099999999999	563.47500000000002	564.34199999999976	565.20800000000008	566.07299999999998	566.92899999999997	567.77800000000002	568.63200000000006	569.49	570.3499999999998	571.20100000000002	572.05799999999977	572.92000000000007	573.78700000000003	574.66100000000006	575.5319999999997	576.40599999999972	577.28200000000004	578.16100000000006	579.04	579.91699999999969	580.78899999999999	581.654	582.52199999999971	583.39100000000008	584.25800000000004	585.12699999999973	586.0029999999997	586.88499999999999	587.76199999999972	588.64	589.51499999999999	590.39100000000008	591.26499999999999	592.13699999999972	593.00400000000002	593.87	594.72900000000004	595.59300000000007	596.46299999999974	597.33899999999971	598.21	599.08100000000002	599.9549999999997	600.82599999999979	601.69600000000003	602.56899999999996	603.44399999999996	604.31899999999996	605.19399999999996	606.07400000000007	606.96099999999979	607.85399999999981	608.74700000000007	609.63900000000001	610.524	611.40800000000002	612.29300000000001	613.17600000000004	614.06299999999976	614.95099999999979	615.83499999999981	616.71400000000006	617.58900000000006	618.46299999999974	619.33799999999974	620.21699999999998	621.09500000000003	621.97299999999996	622.85399999999981	623.73500000000001	624.62	625.50400000000002	626.38200000000006	627.26299999999969	628.14499999999998	629.02800000000002	629.91000000000008	630.79100000000005	631.66899999999998	632.5509999999997	633.43599999999969	634.31899999999996	635.20299999999997	636.08900000000006	636.97400000000005	637.85499999999979	638.73500000000001	639.61200000000008	640.48800000000006	641.37099999999998	642.24700000000007	643.12300000000005	644.00199999999973	644.87699999999973	645.75400000000002	646.63	647.51	648.38799999999969	649.26299999999969	650.13799999999969	651.01299999999969	651.88900000000001	652.76800000000003	653.64499999999998	654.52800000000002	655.40800000000002	656.28700000000003	657.16899999999998	658.048	658.923	659.79500000000007	660.66899999999998	661.54500000000007	662.42499999999973	663.30799999999977	664.19	665.06999999999971	665.95299999999975	666.83899999999971	667.72400000000005	668.601	669.47299999999996	670.34399999999982	671.21199999999999	672.08199999999999	672.94999999999982	673.8159999999998	674.68600000000004	675.55699999999979	676.43000000000006	677.30599999999981	678.18499999999995	679.06199999999978	679.93299999999977	680.80599999999981	681.67899999999997	682.56099999999969	683.44900000000007	684.33199999999977	685.21199999999999	686.09	686.96800000000007	687.84699999999975	688.726	689.60500000000002	690.48099999999999	691.35499999999979	692.22699999999998	693.10199999999998	693.98299999999972	694.8689999999998	695.7529999999997	696.63599999999997	697.51400000000001	698.38900000000001	699.26299999999969	700.13699999999972	701.01099999999997	701.88900000000001	702.76199999999972	703.64100000000008	704.51600000000008	705.38799999999969	706.26	707.12900000000002	707.99700000000007	708.86300000000006	709.73400000000004	710.60699999999997	711.47900000000004	712.34899999999971	713.22400000000005	714.10300000000007	714.98299999999972	715.86099999999976	716.73700000000008	717.61900000000003	718.49700000000007	719.375	720.25099999999998	721.12200000000007	721.99400000000003	722.8689999999998	723.74800000000005	724.63200000000006	725.51299999999969	726.39599999999996	727.27700000000004	728.16199999999981	729.0469999999998	729.928	730.80500000000006	731.68499999999995	732.56699999999978	733.44199999999978	734.31999999999971	735.20299999999997	736.08100000000002	736.95399999999972	737.82799999999975	738.70100000000002	739.58199999999999	740.46199999999976	741.33499999999981	742.20900000000006	743.07799999999997	743.9459999999998	744.81499999999983	745.68100000000004	746.54199999999969	747.404	748.26499999999999	749.13099999999997	749.99900000000002	750.87	751.73900000000003	752.61200000000008	753.48800000000006	754.35799999999949	755.23099999999999	756.10599999999999	756.976	757.85199999999975	758.73	759.60699999999997	760.48500000000001	761.3589999999997	762.23500000000001	763.11	763.98900000000003	764.87099999999998	765.7529999999997	766.63599999999997	767.51699999999983	768.39599999999996	769.26900000000001	770.14499999999998	771.02099999999996	771.89400000000001	772.76499999999999	773.63799999999969	774.50900000000001	775.37300000000005	776.22900000000004	777.08699999999999	777.94900000000007	778.8159999999998	779.68600000000004	780.55199999999979	781.41699999999969	782.28	783.14199999999983	784.00199999999973	784.85799999999949	785.71400000000006	786.56099999999981	787.40699999999981	788.25099999999998	789.09699999999998	789.94399999999996	790.79300000000001	791.64199999999983	792.48900000000003	793.34099999999978	794.197	795.05499999999972	795.9169999999998	796.78300000000002	797.64699999999982	798.51199999999972	799.37599999999998	800.23800000000006	801.10199999999998	801.96199999999976	802.82399999999996	803.69100000000003	804.55899999999997	805.423	806.28700000000003	807.15199999999982	808.01900000000001	808.88099999999997	809.73800000000006	810.59199999999998	811.44899999999996	812.31099999999981	813.17499999999995	814.04	814.904	815.76800000000003	816.63599999999997	817.50400000000002	818.37199999999996	819.23599999999999	820.096	820.95699999999977	821.81899999999996	822.68600000000004	823.5469999999998	824.41099999999972	825.27300000000002	826.13300000000004	826.995	827.85699999999974	828.72400000000005	829.59	830.45199999999977	831.31999999999982	832.19200000000001	833.06199999999978	833.92899999999997	834.79499999999996	835.66199999999981	836.53399999999999	837.40699999999981	838.279	839.15199999999982	840.02099999999996	840.88800000000003	841.75300000000004	842.61500000000001	843.48	844.34599999999978	845.20899999999995	846.06799999999976	846.92999999999984	847.79700000000003	848.66599999999983	849.53199999999981	850.39400000000001	851.25800000000004	852.12400000000002	852.99099999999999	853.85899999999981	854.73	855.59900000000005	856.46299999999974	857.32999999999981	858.19899999999996	859.06499999999983	859.923	860.78	861.64099999999996	862.50199999999973	863.36199999999974	864.226	865.09199999999998	865.95799999999974	866.82299999999975	867.69100000000003	868.55699999999979	869.423	870.29	871.15499999999997	872.01599999999996	872.88699999999972	873.75199999999973	874.61400000000003	875.48400000000004	876.35399999999981	877.221	878.08500000000004	878.94499999999982	879.80899999999997	880.67	881.52800000000002	882.38199999999972	883.23	884.07600000000002	884.9219999999998	885.774	886.62900000000002	887.48500000000001	888.33699999999976	889.19200000000001	890.05	890.91	891.76699999999983	892.61699999999996	893.47	894.3209999999998	895.173	896.03399999999999	896.89199999999983	897.75300000000004	898.61099999999999	899.46699999999976	900.32299999999975	901.18	902.03599999999972	902.88900000000001	903.74300000000005	904.60299999999972	905.46199999999976	906.31899999999996	907.18399999999997	908.048	908.90800000000002	909.76599999999996	910.62199999999996	911.48699999999997	912.34799999999962	913.20399999999995	914.05799999999977	914.90800000000002	915.76099999999997	916.62199999999996	917.48500000000001	918.34399999999982	919.202	920.06099999999981	920.92099999999982	921.77599999999995	922.63099999999997	923.48099999999999	924.33099999999979	925.18100000000004	926.02800000000002	926.88099999999997	927.73500000000001	928.58900000000006	929.44899999999996	930.30799999999977	931.16800000000001	932.02599999999973	932.88099999999997	933.73400000000004	934.57600000000002	935.43499999999972	936.29899999999998	937.16099999999972	938.02199999999982	938.87	939.7	940.51800000000003	941.33499999999981	942.14499999999998	942.95599999999979	943.76499999999999	944.57500000000005	945.38300000000004	946.19200000000001	947.00199999999973	947.81399999999996	948.62699999999973	949.43799999999976	950.25599999999997	951.06499999999983	951.86799999999971	952.67200000000003	953.47900000000004	954.27599999999995	955.08299999999997	955.88900000000001	956.69600000000003	957.48900000000003	958.29200000000003	959.101	959.91300000000001	960.726	961.53599999999972	962.35099999999977	963.16	963.96899999999982	964.779	965.58900000000006	966.399	967.21100000000001	968.02099999999996	968.83299999999974	969.64699999999982	970.46199999999976	971.27700000000004	972.09299999999996	972.90300000000002	973.71400000000006	974.52699999999982	975.34199999999976	976.15899999999999	976.97400000000005	977.78800000000001	978.60299999999972	979.4169999999998	980.23299999999972	981.05099999999982	981.86599999999976	982.67100000000005	983.47	984.27200000000005	985.08199999999999	985.93299999999977	986.81899999999996	987.721	988.63599999999997	989.55899999999997	990.49099999999999	991.41099999999972	992.33199999999977	993.25400000000002	994.18	995.1	996.01599999999996	996.93899999999996	997.86099999999976	998.79100000000005	999.72199999999998	1000.648	1001.579	1002.511	1003.437	1004.359	1005.287	1006.2190000000001	1007.147	1008.074	1009	1009.929	1010.8579999999999	1011.789	1012.717	1013.647	1014.577	1015.502	1016.428	1017.357	1018.284	1019.215	1020.14	1021.064	1021.994	1022.922	1023.847	1024.7719999999999	1025.6959999999999	1026.627	1027.568	1028.5050000000001	1029.4349999999999	1030.3589999999999	1031.289	1032.2149999999999	1033.1410000000001	1034.079	1034.998	1035.93	1036.855	1037.78	1038.7070000000001	1039.623	1040.53	1041.4269999999999	1042.317	1043.2070000000001	1044.1010000000001	1044.9939999999999	1045.8879999999999	1046.7850000000001	1047.681	1048.57	1049.461	1050.3489999999999	1051.2339999999999	1052.1189999999999	1053.0029999999999	1053.885	1054.7660000000001	1055.643	1056.5139999999999	1057.383	1058.251	1059.123	1060	1060.8789999999999	1061.76	1062.6410000000001	1063.52	1064.3969999999999	1065.2729999999999	1066.152	1067.03	0	4.7228003636341102E-2	4.7228003636553502E-2	1.9130330586821301E-2	4.7825826467371803E-2	7.5923499516679302E-2	6.6358334223374796E-2	7.5923499516891604E-2	6.6358334223374699E-2	6.69561570539806E-2	6.6358334223374699E-2	7.5923499516891604E-2	5.6793168929857897E-2	9.5651652934531095E-2	0.113586337859716	7.5923499516891604E-2	0.104618995397017	9.4456007272894701E-2	0.124347148814869	0.12315150315323301	9.4456007272894701E-2	0.15244482186438901	0.104021172566412	7.5923499516679302E-2	0.123749325984264	0.180542494913909	0.161412164326875	0.15184699903378299	0.17157515245121099	0.16081434149627	0.15184699903357099	0.17157515245121099	0.180542494914122	0.237335663843767	0.13271666844675001	0.170977329620392	0.19967282550094301	0.190107660207426	0.218205333256734	0.21880315608776399	0.18950983737660801	0.21880315608776399	0.19907500267012501	0.27559632501762199	0.26603115972410502	0.23733566384398	0.218205333256734	0.25646599443080098	0.25646599443080098	0.25646599443080098	0.247498651968102	0.25646599443058798	0.28456366748032103	0.28516149031113902	0.26543333689328702	0.247498651968102	0.27499850218680399	0.25646599443080098	0.32342215148499398	0.294128832773625	0.28516149031113702	0.25646599443079898	0.294726655604442	0.33238949394769002	0.32222650582314299	0.34255248207181299	0.31325916336065701	0.31385698619147501	0.32222650582314299	0.31385698619147501	0.33238949394747802	0.33238949394769002	0.38021532041463701	0.361084989828028	0.37961749758381902	0.361084989828028	0.341356836410176	0.341954659240995	0.37065015512133298	0.37005233229051399	0.42804114688200801	0.38978048570815399	0.36048716699721001	0.34255248207181299	0.37005233229051399	0.36048716699699801	0.37065015512133298	0.36108498982781601	0.37961749758403102	0.38978048570836599	0.36108498982781601	0.39874782817085203	0.38021532041484901	0.39874782817085203	0.38918266287733599	0.37065015512133298	0.361084989828028	0.36108498982781601	0.39874782817085203	0.37961749758403102	0.41787815875767398	0.35211764736533002	0.37961749758403102	0.36108498982781601	0.35092200170369298	0.37065015512133298	0.33238949394747802	0.341356836410176	0.37065015512133298	0.39934565100167102	0.31385698619147501	0.341356836410176	0.30369399806713998	0.19010766020742501	0.294726655604442	0.38978048570836599	0.32282432865396099	0.28456366748031903	0.29412883277362301	0.27619414784865098	0.29412883277362301	0.33298731677830101	0.32222650582335999	0.313856986191479	0.31325916336066101	0.294128832773627	0.29472665560465799	0.28516149031114102	0.294128832773627	0.28516149031114102	0.30369399806714398	0.294726655604445	0.29472665560465799	0.27499850218680599	0.294128832773627	0.26603115972431901	0.27559632501762399	0.27559632501762399	0.27559632501762399	0.26603115972431901	0.26543333689328902	0.28516149031114102	0.294726655604445	0.26603115972431901	0.294128832773627	0.26603115972431901	0.25646599443058998	0.25646599443080298	0.27559632501762399	0.27499850218680599	0.27619414784844198	0.24630300630646701	0.227770498550464	0.237933486674587	0.30369399806714398	0.180542494914123	0.18054249491391	0.32342215148478398	0.27499850218680599	0.25646599443080298	0.237335663843769	0.29412883277384	0.28516149031114102	0.22836832138106999	0.20923799079446101	0.28456366748011003	0.29472665560465799	0.294128832773627	0.27559632501783599	0.26603115972410701	0.341356836410181	0.39934565100167602	0.38978048570815899	0.32222650582335999	0.38021532041485401	0.33298731677830101	0.39874782817085802	0.34195465924099899	0.294128832773627	0.31325916336066101	0.30369399806714398	0.22896614421210101	0.23673784101295001	0.227770498550464	0.25646599443080298	0.27619414784844198	0.27499850218680599	0.19907500266991299	0.20923799079446101	0.21880315608776599	0.18950983737660901	0.20923799079424901	0.21880315608776599	0.227770498550252	0.19907500267012601	0.20923799079424901	0.17097732962060599	0.19967282550073201	0.18054249491391	0.20864016796364299	0.19967282550073201	0.237335663843981	0.18950983737639701	0.17157515245142399	0.18950983737660901	0.190107660207427	0.170977329620393	0.21880315608776599	0.160814341496271	0.20027064833155001	0.18950983737660901	0.15184699903357199	0.14287965657108601	0.15184699903357199	0.18054249491391	0.16141216432708899	0.19967282550073201	0.227770498550464	0.14287965657087301	0.160814341496271	0.123749325984052	0.13271666844675101	0.19967282550073201	0.180542494914123	0.15184699903357199	0.123749325984052	0.16141216432687699	0.15184699903378401	0.18054249491391	0.13331449127735601	0.160814341496271	9.56516529345319E-2	0.123151503153234	0.18054249491391	0.14228183374026701	0.1040211725662	0.15244482186439001	0.17994467208309201	0.14287965657108601	0.14228183374005501	0.123151503153234	0.12434714881487	0.13271666844675101	0.123749325984052	0.113586337859717	0.123749325984052	0.14228183374026701	9.5053830103713599E-2	0.1040211725662	9.56516529345319E-2	0.14228183374026701	0.14287965657087301	0.14228183374026701	9.4456007272682996E-2	0.133314491277569	0.114184160690535	0.113586337859929	0.10461899539701799	0.10461899539723001	8.5488664810196693E-2	0.170379506789788	9.56516529345319E-2	2.86954958803383E-2	0.13331449127735601	0.113586337859929	0.17157515245121199	8.4890841979378504E-2	7.5923499516892201E-2	9.56516529345319E-2	0.103423349735382	0.133314491277569	9.56516529345319E-2	7.5923499516892201E-2	9.4456007272682996E-2	0.11418416069074699	9.5053830103713599E-2	6.6358334223375295E-2	9.5053830103713599E-2	8.4890841979378504E-2	9.56516529345319E-2	7.5923499516679802E-2	7.5923499516892201E-2	8.4890841979378504E-2	9.56516529345319E-2	0.160814341496271	3.8260661173642803E-2	9.5053830103713599E-2	3.8260661173855202E-2	6.6358334223375295E-2	6.6956157054193596E-2	6.5760511392556995E-2	6.6358334223375295E-2	7.5923499516679802E-2	8.6086487641014897E-2	8.5488664810409107E-2	7.5923499516679802E-2	6.6358334223375295E-2	8.5488664810196693E-2	7.5923499516892201E-2	7.5923499516679802E-2	8.6086487641227297E-2	8.4890841979378504E-2	7.6521322347498102E-2	6.6358334223375295E-2	6.5760511392556995E-2	6.6956157054193596E-2	7.5923499516679802E-2	6.6358334223375295E-2	2.86954958803383E-2	6.6956157054193596E-2	6.5760511392556995E-2	5.7390991760676698E-2	8.4890841979378504E-2	8.6086487641227297E-2	5.6793168929858397E-2	6.6358334223375295E-2	6.6956157054193596E-2	7.5923499516679802E-2	6.6358334223375295E-2	4.7228003636341498E-2	5.6793168930070803E-2	3.8858484004461097E-2	8.4890841979590903E-2	3.8260661173642803E-2	6.6358334223375295E-2	8.5488664810409107E-2	7.5923499516679802E-2	5.7390991760676698E-2	5.6793168929858397E-2	4.7228003636553897E-2	6.6358334223375295E-2	2.86954958803383E-2	0.12434714881487	3.7662838342824599E-2	6.6956157054193596E-2	7.5923499516892201E-2	3.7662838343036999E-2	5.6793168929858397E-2	8.6086487641014897E-2	3.7662838343036999E-2	2.80976730495201E-2	4.7825826467159702E-2	5.6793168929858397E-2	6.6358334223375295E-2	6.6956157054193596E-2	5.6195346099040103E-2	6.6956157054193596E-2	5.7390991760676698E-2	7.5923499516892201E-2	1.8532507756003201E-2	9.5651652935169005E-3	2.86954958803383E-2	5.6793168929858397E-2	5.6793168929858397E-2	5.7390991760676698E-2	3.7662838343036999E-2	3.8260661173855202E-2	3.7662838343036999E-2	4.7825826467159702E-2	5.6793168929858397E-2	8.5488664810409107E-2	4.7228003636341498E-2	4.7825826467372101E-2	1.9130330586821401E-2	4.7228003636341498E-2	4.7825826467372101E-2	3.8260661173855202E-2	3.7662838342824599E-2	2.86954958805507E-2	4.7228003636341498E-2	2.86954958803383E-2	7.5923499516892201E-2	9.4456007272682996E-2	3.8260661173855202E-2	3.7662838343036999E-2	4.8423649298190402E-2	4.7228003636341498E-2	4.7228003636341498E-2	2.86954958805507E-2	4.7228003636341498E-2	3.7662838343036999E-2	2.86954958803383E-2	5.7390991760676698E-2	5.6793168929858397E-2	5.7390991760676698E-2	7.5923499516892201E-2	8.9673424626986499E-3	6.6956157053981197E-2	7.5923499516892201E-2	8.9673424626986499E-3	5.7390991760676698E-2	4.7228003636341498E-2	1.9130330587033801E-2	3.7662838342824599E-2	4.7825826467372101E-2	3.8260661173855202E-2	5.6793168929858397E-2	2.86954958803383E-2	2.80976730495201E-2	6.6956157054193596E-2	2.80976730495201E-2	3.7662838343036999E-2	6.6956157054193596E-2	5.7390991760676698E-2	4.7228003636341498E-2	9.56516529330452E-3	3.8260661173642803E-2	7.5923499516892201E-2	3.7662838343036999E-2	9.56516529330452E-3	9.56516529330452E-3	4.7228003636341498E-2	5.7390991760676698E-2	2.86954958803383E-2	5.6793168929858397E-2	4.7228003636553897E-2	4.7825826467159702E-2	6.5760511392556995E-2	1.9728153417852098E-2	2.86954958803383E-2	5.6195346099040103E-2	2.86954958803383E-2	6.6956157054193596E-2	6.6358334223375295E-2	0	2.80976730495201E-2	1.9130330586821401E-2	6.6956157054193596E-2	5.6793168929858397E-2	1.9130330587033801E-2	7.5923499516679802E-2	0	2.86954958803383E-2	1.9130330586821401E-2	5.6793168929858397E-2	6.6358334223375295E-2	8.9673424624862608E-3	2.80976730495201E-2	0	5.6793168929858397E-2	0.10461899539723001	7.5923499516679802E-2	0	3.8260661173855202E-2	9.5651652935169005E-3	4.7825826467372101E-2	3.7662838342824599E-2	4.7228003636553897E-2	7.5923499516679802E-2	3.8260661173855202E-2	9.5651652935169005E-3	1.9130330586821401E-2	8.9673424626986499E-3	0	2.86954958803383E-2	5.7390991760676698E-2	6.5760511392556995E-2	3.8260661173855202E-2	3.7662838342824599E-2	0	2.86954958805507E-2	4.8423649297978003E-2	3.7662838343036999E-2	4.7228003636341498E-2	3.8260661173855202E-2	8.9673424626986499E-3	4.7228003636341498E-2	0	5.7390991760676698E-2	3.8260661173855202E-2	8.9673424626986499E-3	8.9673424626986499E-3	2.86954958803383E-2	6.6358334223375295E-2	5.6793168929858397E-2	2.86954958803383E-2	3.7662838343036999E-2	2.86954958803383E-2	3.8260661173855202E-2	3.8260661173855202E-2	0.123151503153227	8.9673424624857802E-3	1.8532507756002198E-2	3.7662838343035E-2	3.7662838343035E-2	1.9130330586820399E-2	7.5923499516888204E-2	1.9130330586820399E-2	0	3.7662838343035E-2	3.8260661173853197E-2	2.8695495880336801E-2	8.9673424626981694E-3	0.14287965657086599	9.5651652935163992E-3	3.7662838343035E-2	1.0162988124334599E-2	5.7390991760673603E-2	0	7.5923499516888204E-2	0	6.6358334223371798E-2	7.6521322347493995E-2	1.8532507756214602E-2	3.8260661173853197E-2	2.8695495880336801E-2	0	3.8260661173853197E-2	2.8695495880336801E-2	7.5923499516675805E-2	1.8532507756214602E-2	1.9130330586820399E-2	2.8695495880336801E-2	1.9130330586820399E-2	3.7662838343035E-2	7.5923499516675805E-2	6.6956157054190002E-2	2.8695495880336801E-2	9.5651652935163992E-3	9.5651652935163992E-3	3.7662838343035E-2	5.6793168929855399E-2	0	1.0162988124334599E-2	1.8532507756002198E-2	8.9673424626981694E-3	1.0162988124334599E-2	3.8260661173640798E-2	2.7499850218700401E-2	3.8260661173853197E-2	3.8260661173853197E-2	2.8097673049518601E-2	1.0162988124334599E-2	2.8097673049518601E-2	0	1.9130330586820399E-2	4.7228003636551399E-2	2.8695495880336801E-2	4.7228003636339E-2	3.8260661173853197E-2	1.9130330586820399E-2	2.8097673049518601E-2	1.9130330587032798E-2	1.9130330586820399E-2	3.8260661173853197E-2	3.8260661173853197E-2	3.7662838342822601E-2	9.5651652935163992E-3	8.9673424626981694E-3	1.8532507756214602E-2	9.5651652935163992E-3	1.8532507756002198E-2	9.5053830103708506E-2	1.9130330587032798E-2	5.6793168929855399E-2	3.8260661173853197E-2	9.56516529330401E-3	4.7825826467369603E-2	8.9673424626981694E-3	2.8695495880336801E-2	1.9130330587032798E-2	4.7228003636551399E-2	9.5651652934526807E-2	8.9673424624857802E-3	8.9673424624857802E-3	6.6358334223371798E-2	2.8097673049518601E-2	1.01629881241222E-2	2.8695495880336801E-2	2.8695495880336801E-2	1.8532507756214602E-2	6.6358334223371798E-2	6.6956157054190002E-2	2.8695495880336801E-2	0	1.8532507756002198E-2	2.8695495880336801E-2	2.8695495880336801E-2	3.7662838343035E-2	4.7228003636339E-2	5.7390991760886002E-2	1.8532507756002198E-2	3.8260661173853197E-2	2.8695495880336801E-2	1.8532507756002198E-2	2.8695495880336801E-2	8.9673424626981694E-3	1.9728153417638599E-2	3.7662838343035E-2	9.5651652935163992E-3	6.6358334223371798E-2	2.8695495880336801E-2	8.5488664810192197E-2	2.8695495880336801E-2	3.7662838343035E-2	0	1.9130330586820399E-2	4.7825826467369603E-2	8.9673424624857802E-3	5.6793168929855399E-2	3.8260661173853197E-2	4.7825826467369603E-2	5.6793168929855399E-2	3.7662838343035E-2	2.8695495880336801E-2	4.7228003636339E-2	3.8260661173853197E-2	2.8695495880336801E-2	5.6793168929855399E-2	3.8260661173853197E-2	2.8695495880336801E-2	4.7228003636339E-2	4.7228003636551399E-2	0	1.9130330586820399E-2	3.8260661173853197E-2	2.8097673049518601E-2	9.5651652935163992E-3	8.5488664810192197E-2	4.7228003636551399E-2	3.8260661173640798E-2	4.7825826467369603E-2	5.6793168929855399E-2	3.7662838343035E-2	5.7390991760673603E-2	1.8532507756002198E-2	7.5923499516888204E-2	6.6956157054190002E-2	7.5923499516675805E-2	2.8695495880336801E-2	2.8695495880336801E-2	2.7499850218700401E-2	3.8260661173853197E-2	4.7825826467369603E-2	3.8260661173853197E-2	8.4890841979373993E-2	3.8260661173640798E-2	4.7228003636551399E-2	6.6358334223371798E-2	1.9728153417638599E-2	2.8097673049518601E-2	4.7825826467369603E-2	2.8695495880336801E-2	3.7662838343035E-2	8.5488664810192197E-2	4.7228003636339E-2	4.7228003636551399E-2	4.7825826467157197E-2	5.6793168929855399E-2	4.7825826467369603E-2	0.104021172566194	5.7390991760886002E-2	3.8260661173640798E-2	6.6358334223371798E-2	7.5923499516888204E-2	5.6793168929855399E-2	3.7662838343035E-2	6.6956157054190002E-2	8.9673424624857802E-3	2.8695495880336801E-2	3.8260661173853197E-2	6.6358334223371798E-2	5.7390991760673603E-2	7.5923499516888204E-2	3.8260661173853197E-2	8.4890841979373993E-2	3.8260661173640798E-2	5.7390991760886002E-2	5.6195346099037098E-2	3.8260661173853197E-2	5.7390991760673603E-2	6.5760511392341195E-2	6.6956157054190002E-2	6.6358334223371798E-2	3.7662838343035E-2	2.8695495880336801E-2	3.8260661173853197E-2	1.8532507756002198E-2	7.5923499516888204E-2	5.7390991760673603E-2	5.7390991760673603E-2	5.6793168929855399E-2	5.6793168929855399E-2	5.6793168930067799E-2	6.6956157053977602E-2	4.7228003636551399E-2	7.5923499516675805E-2	2.8695495880549201E-2	2.8695495880336801E-2	4.7228003636339E-2	7.5923499516888204E-2	6.6358334223159399E-2	1.8532507756214602E-2	1.9728153417638599E-2	5.7390991760886002E-2	9.4456007272678E-2	7.5923499516888204E-2	3.7662838343035E-2	4.7825826467157197E-2	7.6521322347706394E-2	4.7228003636339E-2	6.6358334223371798E-2	3.8260661173853197E-2	2.8097673049518601E-2	4.7825826467157197E-2	5.6793168929855399E-2	5.6793168930067799E-2	6.6956157054190002E-2	3.7662838342822601E-2	2.8097673049518601E-2	4.7825826467369603E-2	6.6358334223371798E-2	5.7390991760673603E-2	5.6793168929855399E-2	3.8260661173853197E-2	1.8532507756002198E-2	4.7228003636339E-2	5.7390991760886002E-2	5.6793168929855399E-2	5.7390991760673603E-2	3.7662838343035E-2	5.7390991760673603E-2	1.8532507756002198E-2	2.8695495880336801E-2	5.6793168930067799E-2	6.6358334223159399E-2	5.7390991760886002E-2	3.8260661173640798E-2	5.6195346099037098E-2	7.5923499516888204E-2	5.7390991760673603E-2	2.8695495880336801E-2	9.5651652935163992E-3	3.7662838343035E-2	3.8260661173853197E-2	6.6358334223159399E-2	5.6793168930067799E-2	6.6358334223159399E-2	6.6956157054190002E-2	4.7228003636551399E-2	5.7390991760673603E-2	4.7228003636339E-2	2.8695495880336801E-2	6.6358334223371798E-2	3.8260661173853197E-2	5.6793168929855399E-2	4.7228003636551399E-2	2.8695495880336801E-2	3.7662838342822601E-2	3.8260661173853197E-2	4.7825826467369603E-2	4.7228003636339E-2	6.6358334223371798E-2	5.6793168929855399E-2	6.6956157054190002E-2	4.7228003636551399E-2	5.7390991760673603E-2	4.7228003636339E-2	5.7390991760673603E-2	7.5923499516888204E-2	6.6358334223371798E-2	3.8260661173853197E-2	3.7662838342822601E-2	3.8260661173853197E-2	3.7662838343035E-2	6.5760511392553497E-2	1.9728153417638599E-2	1.8532507756002198E-2	5.7390991760886002E-2	8.4890841979373993E-2	6.6956157054190002E-2	6.6358334223371798E-2	5.6793168929855399E-2	3.8260661173640798E-2	1.9130330587032798E-2	2.8695495880336801E-2	5.6793168929855399E-2	6.6358334223371798E-2	6.6358334223371798E-2	0.104618995397013	8.5488664810404499E-2	1.9130330586820399E-2	7.5923499516888204E-2	7.5923499516675805E-2	4.7825826467369603E-2	8.9673424624857802E-3	0	0.14287965657107801	0.13331449127734901	0.18054249491411301	5.7390991760886002E-2	4.7228003636339E-2	7.5923499516888204E-2	8.9673424624857802E-3	4.7228003636551399E-2	0.124347148814864	3.7662838342822601E-2	6.6956157054190002E-2	9.4456007272890302E-2	5.7390991760673603E-2	2.8097673049518601E-2	4.7825826467369603E-2	4.7228003636339E-2	2.8695495880549201E-2	4.7228003636339E-2	0.104618995397225	0.104618995397013	2.8097673049518601E-2	2.8695495880336801E-2	6.6358334223371798E-2	8.5488664810192197E-2	7.5923499516888204E-2	1.9130330586820399E-2	9.5651652935163992E-3	8.4890841979373993E-2	0.11478198352155999	4.7228003636339E-2	9.5651652935163992E-3	7.5923499516675805E-2	5.7390991760886002E-2	4.7228003636339E-2	6.6358334223371798E-2	5.6793168929855399E-2	6.6358334223371798E-2	0.13331449127756201	8.5488664810192197E-2	0	2.8695495880336801E-2	0.104618995397225	9.4456007272678E-2	9.56516529330401E-3	3.8260661173640798E-2	0.13331449127756201	5.6793168929855399E-2	5.6793168929855399E-2	0.104021172566407	2.8695495880336801E-2	3.8260661173853197E-2	6.6358334223371798E-2	0.104618995397013	5.6793168930067799E-2	4.7825826467157197E-2	2.8097673049518601E-2	4.7825826467369603E-2	5.6793168929855399E-2	9.5053830103708506E-2	8.5488664810192197E-2	8.6086487641010401E-2	7.5923499516888204E-2	5.6195346099037098E-2	6.6956157054190002E-2	8.4890841979373993E-2	3.8260661173853197E-2	5.7390991760673603E-2	4.7228003636339E-2	3.7662838343035E-2	7.5923499516888204E-2	4.7825826467157197E-2	5.6793168929855399E-2	8.5488664810192197E-2	8.60864876412228E-2	6.5760511392553497E-2	8.6086487641010401E-2	4.7228003636339E-2	5.7390991760886002E-2	6.5760511392341195E-2	5.7390991760673603E-2	5.6793168930067799E-2	9.5053830103708506E-2	5.7390991760673603E-2	5.6793168929855399E-2	8.4890841979373993E-2	2.8695495880336801E-2	8.5488664810192197E-2	6.6358334223371798E-2	7.5923499516888204E-2	8.6086487641010401E-2	6.5760511392553497E-2	6.6956157054190002E-2	8.6086487641010401E-2	6.5760511392553497E-2	6.6358334223371798E-2	6.6956157054190002E-2	4.7228003636339E-2	5.7390991760673603E-2	6.6358334223371798E-2	7.5923499516888204E-2	9.5053830103708506E-2	5.6793168929855399E-2	4.7825826467157197E-2	6.6358334223371798E-2	7.5923499516888204E-2	0.104618995397013	7.5923499516888204E-2	4.7228003636339E-2	5.7390991760673603E-2	5.6793168929855399E-2	5.7390991760886002E-2	6.5760511392341195E-2	7.6521322347706394E-2	9.4456007272890302E-2	4.7228003636339E-2	7.5923499516888204E-2	5.7390991760673603E-2	7.5923499516888204E-2	6.6956157054190002E-2	8.4890841979373993E-2	8.5488664810192197E-2	6.6956157054190002E-2	6.6358334223371798E-2	8.5488664810192197E-2	9.5053830103708506E-2	6.6358334223371798E-2	4.7825826467157197E-2	4.7228003636551399E-2	7.5923499516675805E-2	8.5488664810192197E-2	7.6521322347706394E-2	15OH	303.86500000000001	304.49499999999978	305.166	305.85699999999991	306.55399999999992	307.26299999999992	307.96899999999982	308.67099999999999	309.37899999999979	310.08199999999982	310.79099999999983	311.49	312.18199999999979	312.875	313.57	314.26299999999992	314.95499999999993	315.64999999999998	316.34199999999993	317.03299999999979	317.72299999999979	318.4289999999998	319.14	319.85300000000001	320.57399999999978	321.30399999999992	322.03499999999991	322.76399999999978	323.49099999999981	324.20999999999992	324.92499999999978	325.64299999999997	326.36899999999991	327.101	327.83499999999992	328.572	329.30699999999979	330.048	330.78799999999978	331.529	332.26299999999992	332.9869999999998	333.70899999999978	334.44299999999993	335.173	335.90599999999978	336.63899999999978	337.37399999999991	338.11099999999999	338.846	339.58	340.31200000000001	341.05399999999992	341.80199999999991	342.54599999999999	343.28800000000001	344.02699999999982	344.77099999999979	345.51799999999992	346.26199999999977	347.00399999999979	347.74199999999979	348.48399999999981	349.22599999999977	349.96799999999979	350.70799999999991	351.45	352.19099999999992	352.93899999999979	353.69499999999999	354.44399999999979	355.18599999999992	355.92999999999978	356.67099999999999	357.41199999999981	358.15699999999993	358.90199999999982	359.64299999999997	360.38399999999979	361.12799999999999	361.87	362.60799999999989	363.33799999999991	364.06200000000001	364.78099999999978	365.505	366.22799999999978	366.94799999999992	367.66800000000001	368.392	369.12899999999979	369.86299999999989	370.58499999999992	371.30399999999992	372.02699999999982	372.74799999999999	373.46999999999991	374.2	374.9289999999998	375.65499999999997	376.38	377.09899999999982	377.81899999999979	378.53399999999982	379.24199999999979	379.95299999999992	380.67599999999999	381.38900000000001	382.09899999999982	382.80799999999999	383.51	384.21399999999983	384.93799999999982	385.72899999999981	386.57	387.42799999999983	388.29999999999978	389.18099999999993	390.07	390.96699999999981	391.86500000000001	392.76	393.65	394.54199999999992	395.43299999999982	396.32499999999999	397.21899999999982	398.10599999999999	398.98899999999981	399.86399999999992	400.7369999999998	401.61500000000001	402.48899999999981	403.35500000000002	404.22199999999981	405.09499999999991	405.98099999999982	406.86699999999979	407.75299999999999	408.63299999999992	409.505	410.37399999999991	411.23799999999977	412.10500000000002	412.97799999999978	413.85	414.72799999999978	415.60799999999989	416.4869999999998	417.36099999999999	418.23	419.101	419.97799999999978	420.85399999999993	421.72599999999977	422.59499999999991	423.46	424.32399999999978	425.18700000000001	426.04699999999991	426.90599999999978	427.76799999999992	428.63900000000001	429.50699999999978	430.38	431.24899999999991	432.11099999999999	432.97199999999981	433.83199999999982	434.69399999999979	435.55399999999992	436.41300000000001	437.27	438.13400000000001	439.00900000000001	439.88900000000001	440.76900000000001	441.65199999999999	442.53399999999982	443.41899999999981	444.29899999999981	445.17500000000001	446.04500000000002	446.91300000000001	447.78499999999991	448.65300000000002	449.52099999999979	450.39	451.26199999999977	452.12799999999999	452.9869999999998	453.83799999999991	454.69099999999992	455.53999999999979	456.39299999999992	457.24199999999979	458.09699999999981	458.95299999999992	459.803	460.64800000000002	461.49099999999981	462.32899999999978	463.16500000000002	464.00400000000002	464.851	465.71	466.56999999999988	467.43099999999981	468.28899999999982	469.14699999999999	469.9939999999998	470.83	471.66500000000002	472.49799999999982	473.33100000000002	474.16500000000002	475.00099999999992	475.83899999999983	476.673	477.51	478.34500000000003	479.18399999999991	480.02299999999991	480.86500000000001	481.71299999999991	482.56799999999993	483.42599999999982	484.28699999999981	485.14800000000002	485.99799999999982	486.86099999999999	487.71299999999991	488.56099999999992	489.40199999999982	490.23299999999978	491.05700000000002	491.88	492.70299999999992	493.52699999999982	494.34800000000001	495.17399999999992	496	496.81999999999988	497.64600000000002	498.48	499.31700000000001	500.15100000000001	500.9869999999998	501.82599999999991	502.66399999999999	503.49799999999982	504.33299999999991	505.16399999999999	505.99699999999967	506.83199999999982	507.66199999999992	508.49599999999981	509.32799999999992	510.16399999999999	511.00400000000002	511.84399999999988	512.68200000000002	513.51599999999996	514.35499999999979	515.19600000000003	516.03699999999981	516.87599999999998	517.72	518.55999999999972	519.40199999999982	520.24800000000005	521.08900000000006	521.92699999999968	522.77200000000005	523.61299999999972	524.45199999999977	525.298	526.13799999999969	526.97699999999998	527.82499999999982	528.678	529.53399999999999	530.3889999999999	531.23699999999997	532.08199999999999	532.92999999999972	533.77499999999998	534.625	535.4849999999999	536.34099999999967	537.19299999999998	538.04399999999998	538.89699999999971	539.75199999999973	540.60400000000004	541.44799999999975	542.28700000000003	543.12199999999996	543.95699999999977	544.79600000000005	545.63400000000001	546.47	547.31099999999969	548.154	548.99299999999971	549.83199999999977	550.66899999999998	551.50599999999997	552.3449999999998	553.18200000000002	554.01499999999999	554.84799999999962	555.67899999999997	556.50900000000001	557.33899999999971	558.16599999999971	558.99	559.81899999999996	560.66	561.50400000000002	562.34999999999968	563.20000000000005	564.04899999999998	564.89099999999996	565.72900000000004	566.57100000000003	567.41499999999996	568.26299999999969	569.10799999999972	569.95799999999974	570.81299999999976	571.67200000000003	572.53	573.38	574.22699999999998	575.077	575.93899999999996	576.80599999999981	577.66300000000001	578.51199999999972	579.3589999999997	580.20399999999995	581.05499999999972	581.90899999999999	582.76199999999972	583.61699999999996	584.47799999999972	585.33899999999971	586.20600000000002	587.06699999999978	587.92099999999982	588.76800000000003	589.61400000000003	590.46299999999974	591.31399999999996	592.17100000000005	593.03	593.88699999999972	594.74199999999996	595.59500000000003	596.45399999999972	597.30699999999979	598.15799999999967	599.01199999999972	599.86300000000006	600.71799999999996	601.56799999999976	602.41199999999981	603.2529999999997	604.08900000000006	604.928	605.78300000000002	606.63699999999972	607.49099999999999	608.3449999999998	609.20699999999999	610.07100000000003	610.93599999999969	611.79899999999998	612.6569999999997	613.51599999999996	614.37400000000002	615.23599999999999	616.09400000000005	616.94799999999975	617.798	618.65	619.505	620.36099999999976	621.21799999999996	622.077	622.92999999999972	623.79299999999989	624.6569999999997	625.529	626.39599999999996	627.25599999999997	628.11699999999996	628.98099999999999	629.84699999999975	630.71500000000003	631.572	632.42499999999973	633.274	634.1279999999997	634.98800000000006	635.85199999999975	636.71799999999996	637.58600000000001	638.44999999999982	639.30999999999972	640.17399999999998	641.03600000000006	641.89300000000003	642.74800000000005	643.60199999999998	644.45299999999975	645.3009999999997	646.14499999999998	646.98900000000003	647.83599999999979	648.6869999999999	649.54399999999998	650.399	651.24800000000005	652.1	652.96099999999979	653.81999999999971	654.67700000000002	655.53099999999972	656.38599999999997	657.245	658.10400000000004	658.96799999999962	659.83099999999968	660.68600000000004	661.54299999999967	662.40099999999973	663.25700000000006	664.12	664.98400000000004	665.84599999999978	666.71299999999997	667.58400000000006	668.45099999999979	669.31799999999976	670.178	671.03800000000001	671.89499999999998	672.75099999999998	673.60500000000002	674.46799999999962	675.33400000000006	676.19299999999998	677.05	677.90599999999972	678.76199999999972	679.61799999999971	680.47400000000005	681.33099999999968	682.18100000000004	683.0319999999997	683.88400000000001	684.73099999999999	685.57600000000002	686.428	687.28800000000001	688.14599999999996	689.005	689.86199999999974	690.72299999999996	691.58400000000006	692.43999999999983	693.303	694.16699999999969	695.02299999999968	695.87400000000002	696.72	697.56399999999996	698.41199999999981	699.26699999999983	700.12699999999973	700.99099999999999	701.85499999999979	702.72299999999996	703.58799999999997	704.44499999999971	705.30199999999968	706.1569999999997	706.99599999999998	707.83899999999971	708.68600000000004	709.53499999999997	710.38300000000004	711.23199999999997	712.08199999999999	712.92999999999984	713.78	714.63	715.47900000000004	716.33599999999979	717.19899999999996	718.06099999999969	718.91699999999969	719.77499999999998	720.6389999999999	721.50800000000004	722.37400000000002	723.23199999999997	724.09	724.94999999999982	725.80999999999983	726.67100000000005	727.53099999999972	728.38699999999972	729.2349999999999	730.08199999999999	730.93999999999983	731.80899999999997	732.67600000000004	733.53499999999997	734.39300000000003	735.25400000000002	736.11699999999996	736.97900000000004	737.83899999999971	738.69600000000003	739.548	740.40199999999982	741.26299999999969	742.1279999999997	742.99299999999971	743.86099999999976	744.72699999999998	745.59299999999996	746.46699999999976	747.33999999999969	748.21100000000001	749.072	749.9259999999997	750.78200000000004	751.63499999999999	752.48800000000006	753.34099999999967	754.19600000000003	755.05999999999983	755.92499999999973	756.79	757.65599999999972	758.52299999999968	759.39	760.25099999999998	761.10699999999997	761.96499999999969	762.82199999999978	763.67899999999997	764.53600000000006	765.39300000000003	766.2529999999997	767.11799999999971	767.98900000000003	768.85999999999967	769.73400000000004	770.61099999999999	771.49699999999996	772.38200000000006	773.26699999999983	774.15	775.029	775.9069999999997	776.78399999999999	777.66199999999981	778.54299999999967	779.42499999999973	780.30599999999981	781.18	782.05499999999972	782.94299999999976	783.83199999999977	784.71699999999998	785.59900000000005	786.48	787.35699999999974	788.23299999999972	789.11599999999999	789.99699999999996	790.87699999999973	791.75900000000001	792.64499999999998	793.53499999999997	794.42499999999973	795.30799999999977	796.18700000000001	797.06799999999976	797.95899999999972	798.84899999999971	799.73699999999997	800.62599999999998	801.51199999999972	802.39699999999971	803.28499999999997	804.17200000000003	805.06399999999996	805.95699999999977	806.85099999999977	807.745	808.63599999999997	809.52599999999973	810.41599999999971	811.298	812.18200000000002	813.06899999999996	813.96299999999974	814.85499999999979	815.73900000000003	816.62599999999998	817.51400000000001	818.40300000000002	819.29399999999998	820.18700000000001	821.07899999999995	821.97	822.8589999999997	823.75199999999973	824.64800000000002	825.5469999999998	826.4499999999997	827.35099999999977	828.24599999999998	829.14300000000003	830.04499999999996	830.94199999999978	831.8349999999997	832.72900000000004	833.63099999999997	834.54099999999971	835.46099999999979	836.37199999999996	837.27599999999995	838.19200000000001	839.101	840.01499999999999	840.94199999999978	841.86699999999962	842.78599999999994	843.69799999999998	844.61199999999997	845.53399999999999	846.46399999999971	847.39699999999971	848.33699999999976	849.27499999999998	850.21699999999998	851.15	852.07500000000005	852.99400000000003	853.91899999999998	854.8499999999998	855.78	856.70600000000002	857.63099999999997	858.56099999999969	859.48900000000003	860.42	861.3529999999995	862.28700000000003	863.21799999999996	864.14599999999996	865.08100000000002	866.03300000000002	866.98400000000004	867.9219999999998	868.85499999999979	869.79	870.72799999999972	871.673	872.61400000000003	873.5559999999997	874.5079999999997	875.46699999999976	876.43599999999969	877.40099999999973	878.36199999999974	879.32599999999979	880.29499999999996	881.26199999999972	882.22500000000002	883.19399999999996	884.16899999999998	885.149	886.13199999999972	887.11799999999971	888.10400000000004	889.08799999999997	890.0659999999998	891.04599999999971	892.02199999999971	892.99799999999971	893.97900000000004	894.96399999999971	895.95299999999975	896.9499999999997	897.94199999999978	898.93199999999979	899.92099999999971	900.90899999999999	901.89800000000002	902.88599999999997	903.87	904.8529999999995	905.83299999999974	906.80799999999977	907.78200000000004	908.76099999999997	909.74199999999996	910.72400000000005	911.70799999999997	912.69	913.67200000000003	914.65800000000002	915.65099999999973	916.64400000000001	917.64300000000003	918.63699999999972	919.6279999999997	920.61699999999996	921.60599999999999	922.59900000000005	923.59199999999998	924.58699999999999	925.57500000000005	926.56499999999971	927.55399999999997	928.54300000000001	929.5319999999997	930.524	931.51699999999971	932.51699999999971	933.51699999999971	934.51400000000001	935.50599999999997	936.49599999999998	937.49199999999996	938.49099999999999	939.5	940.51499999999999	941.53	942.55	943.57299999999998	944.57799999999997	945.53800000000001	946.47	947.39400000000001	948.3159999999998	949.23500000000001	950.15800000000002	951.08799999999997	952.02	952.95399999999972	953.88599999999997	954.82699999999977	955.77800000000002	956.72400000000005	957.67100000000005	958.62400000000002	959.58900000000006	960.54899999999998	961.48900000000003	962.41300000000001	963.33399999999972	964.25900000000001	965.18100000000004	966.10699999999997	967.03300000000002	967.95199999999977	968.87400000000002	969.80699999999979	970.74	971.6669999999998	972.59100000000001	973.51400000000001	974.43199999999979	975.35099999999977	976.26900000000001	977.19299999999998	978.12299999999971	979.05199999999979	979.97500000000002	980.90300000000002	981.83199999999977	982.7529999999997	983.67499999999995	984.601	985.52599999999973	986.45399999999972	987.37699999999973	988.30199999999979	989.22500000000002	990.13800000000003	991.04499999999996	991.98	992.95299999999975	993.9459999999998	994.95899999999972	995.971	996.98799999999972	998.00099999999998	999.01199999999972	1000.027	1001.04	1002.052	1003.09	1004.126	1005.158	1006.178	1007.196	1008.21	1009.212	1010.207	1011.201	1012.198	1013.21	1014.225	1015.234	1016.237	1017.24	1018.252	1019.259	1020.264	1021.2619999999999	1022.258	1023.264	1024.2729999999999	1025.2719999999999	1026.2619999999999	1027.2629999999999	1028.258	1029.2560000000001	1030.2429999999999	1031.2270000000001	1032.2090000000001	1033.1959999999999	1034.1949999999999	1035.1990000000001	1036.2139999999999	1037.222	1038.2249999999999	1039.2170000000001	1040.204	1041.1880000000001	1042.1679999999999	1043.1469999999999	1044.124	1045.104	1046.0730000000001	1047.021	1047.96	1048.895	1049.835	1050.7809999999999	1051.7339999999999	1052.682	1053.6220000000001	1054.557	1055.4839999999999	1056.4069999999999	1057.3240000000001	1058.239	1059.1659999999999	1060.087	1061.0160000000001	1061.9469999999999	1062.877	1063.8040000000001	1064.7270000000001	1065.6500000000001	1066.566	1067.4860000000001	1068.404	1069.3219999999999	1070.2349999999999	1071.1659999999999	1072.107	1073.0530000000001	1073.9939999999999	1074.9169999999999	1075.8309999999999	1076.7470000000001	1077.6579999999999	1078.5719999999999	1079.49	1080.396	1081.2950000000001	1082.191	1083.1010000000001	1084.0139999999999	1084.931	1085.8520000000001	1086.7719999999999	1087.69	1088.605	1089.5150000000001	1090.4179999999999	1091.3140000000001	1092.21	1093.1020000000001	1093.9960000000001	1094.894	1095.787	1096.674	1097.567	1098.463	1099.354	1100.2449999999999	1101.1389999999999	1102.039	1102.93	1103.807	9.1232864382679399E-2	9.6110092981670104E-3	0.118774861177424	0.10084387368084601	4.5616432191339699E-2	0.13727964027386999	6.4264659187804399E-2	9.1089416482661001E-2	0.146460305872186	6.4121211287786195E-2	0.146460305872186	0.14631685797216801	9.1806655982548599E-2	0.183039520365228	0.118774861177424	0.11934865277729299	0.19207673806352499	0.100700425781032	0.17400230266693001	0.19207673806332201	0.14631685797237101	0.19265052966339499	0.20097050786180501	0.155927867270335	0.22851250465654899	0.183039520365228	0.19265052966339499	0.237549722354847	0.192507081763581	0.22865595255656701	0.26580895864947901	0.20097050786180501	0.25677174095118099	0.25619794935131102	0.247160731653014	0.27412893684788903	0.25677174095118099	0.26523516704960898	0.29277716384455699	0.274702728447758	0.301814381542651	0.32993016993726498	0.29277716384435398	0.32935637833739501	0.32935637833759901	0.32046260853911601	0.36650938443030601	0.33839359603569302	0.34800460533386002	0.38458381982690198	0.347861157434046	0.3936210375252	0.402514807323479	0.37497281052873499	0.403232046823367	0.402514807323683	0.402514807323479	0.43981126131640902	0.42116303431994701	0.41155202502177901	0.43020025201844803	0.42116303431994701	0.44870503111469101	0.43923746971654198	0.43909402181652402	0.46677946651148999	0.44870503111469101	0.46677946651128599	0.46677946651128599	0.46677946651148999	0.46677946651128599	0.48528424560773298	0.45774224881298797	0.484710454008067	0.47639047580945398	0.457885696713007	0.51225245080260795	0.46677946651128599	0.46677946651148999	0.47639047580945398	0.46677946651128599	0.49432146330603099	0.46677946651148999	0.47567323630956598	0.47581668420958401	0.46735325811115602	0.47567323630976999	0.485427693507751	0.47567323630956598	0.46677946651128599	0.46677946651128599	0.44884847901491298	0.47567323630956598	0.46677946651128599	0.44870503111469101	0.46677946651148999	0.43923746971654198	0.43966781341639299	0.45716845721311899	0.44884847901470898	0.45774224881319198	0.44813123951482198	0.42116303431994701	0.430056804118226	0.41226926452166701	0.41212581662185299	0.43020025201824402	0.40251480732348199	0.42116303431994701	0.41155202502198301	0.41212581662164899	0.42130648221996497	0.41140857712176099	0.38458381982690398	0.39362103752540101	0.37554660212860702	0.38401002822703501	0.37554660212860702	0.38458381982690398	0.38458381982690398	0.37497281052894099	0.35689837513214201	0.37554660212860702	0.35704182303215998	0.36593559283044003	0.35689837513234601	0.35704182303215998	0.37554660212860702	0.33839359603569502	0.34800460533386202	0.338250148135677	0.33007361783748901	0.34728736583397501	0.330073617837285	0.32031916063909999	0.32031916063909999	0.34743081373399298	0.32993016993747099	0.32046260853911801	0.31070815134093299	0.31142539084081999	0.329356378337397	0.32993016993726698	0.28373994614605702	0.29277716384455899	0.301814381542653	0.29277716384435498	0.32993016993726698	0.31070815134093299	0.29349440334424298	0.30167093364283898	0.28388339404607599	0.28373994614605702	0.26580895864948001	0.29277716384435498	0.30167093364263498	0.26580895864948001	0.19193329016350799	0.27484617634798197	0.34800460533386202	0.209864277660086	0.32046260853911801	0.29335095544422501	0.301814381542653	0.30238817314252198	0.210581517159973	0.22851250465675399	0.329356378337397	0.28373994614605702	0.22922974415643799	0.183039520365229	0.31128194294080203	0.28316615454618799	0.26580895864968401	0.28373994614605702	0.24730417955303399	0.210581517159973	0.237549722354848	0.247160731653015	0.26580895864948001	0.219475286958253	0.21058151716017701	0.238266961854736	0.28373994614605702	0.24658694005314599	0.20154429946167501	0.27484617634777803	0.25605450145129499	0.183039520365229	0.21961873485827099	0.256771740951386	0.21961873485827099	0.14631685797216901	0.34800460533386202	0.19193329016350799	0.28373994614605702	0.301814381542653	0.19265052966339599	0.16424784546894999	0.210581517159973	0.20168774736169401	0.210581517159973	0.182896072465211	0.24730417955303399	0.23812351395471801	0.20097050786180601	0.17400230266693101	0.219475286958253	0.26580895864968401	0.20168774736169401	0.155354075670466	0.155354075670466	0.247160731653015	0.238266961854736	0.20154429946167501	0.20097050786180601	0.17400230266693101	0.20154429946167501	0.155354075670466	0.238266961854736	0.23754972235505201	0.11934865277729299	0.16439129336876401	0.28373994614605702	0.20168774736169401	0.182896072465211	0.17400230266693101	0.183039520365229	0.182896072465211	0.19265052966339599	0.17400230266693101	0.17400230266713501	0.209864277660086	0.183613311965098	0.12781207887572199	0.210581517159973	0.14631685797216901	0.17400230266693101	0.20168774736169401	0.16424784546874599	0.17400230266693101	0.156071315170354	0.183039520365229	0.19193329016371199	0.14631685797216901	0.156071315170354	0.16439129336876401	0.13727964027387099	0.183039520365229	0.210581517159973	0.17400230266693101	0.14631685797216901	0.156071315170354	0.20097050786180601	0.17400230266713501	0.16496508496863299	0.13742308817388901	0.14631685797216901	0.19193329016350799	0.146460305872187	0.182896072465211	0.146460305872187	0.14703409747205601	0.13670584867400101	0.20168774736169401	0.16496508496863299	0.155354075670466	0.13742308817388901	0.17400230266713501	0.16424784546874599	0.13742308817388901	0.128385870475591	0.13742308817388901	0.19193329016350799	0.16510853286865201	0.13727964027387099	0.19207673806352701	0.20154429946167501	0.14631685797237201	0.109881091378941	0.13742308817388901	0.17385885476711699	5.4653649889637702E-2	0.23812351395471801	0.19207673806352701	0.192507081763378	0.146460305872187	0.16424784546874599	0.17400230266693101	0.119492100677312	0.12781207887572199	0.219475286958253	0.10988109137914499	0.119348652777497	0.19193329016350799	0.155354075670466	0.17400230266693101	0.156071315170354	0.19193329016350799	0.183039520365229	0.11934865277729299	0.210581517159973	0.13670584867400101	0.156071315170354	0.20097050786180601	0.18361331196530201	0.20097050786180601	0.17400230266693101	0.16496508496863299	0.20097050786180601	0.17400230266693101	0.17400230266693101	0.182896072465211	0.19265052966339599	0.19193329016350799	0.19193329016371199	0.17400230266693101	0.183039520365229	0.20154429946167501	0.20168774736169401	0.210581517159973	0.210581517159973	0.210581517159973	0.219475286958253	0.210581517159973	0.21961873485827099	0.219618734858475	0.26509171914959301	0.25691518885120102	0.22851250465654999	0.22851250465654999	0.22922974415643799	0.26509171914959301	0.25691518885120102	0.310708151341136	0.25619794935131301	0.32993016993726698	0.29277716384435498	0.27484617634777803	0.27412893684789003	0.29335095544422501	0.35704182303236398	0.38386658032701698	0.35704182303215998	0.34786115743384399	0.35704182303215998	0.35689837513234601	0.37569005002862499	0.41155202502177901	0.37554660212860702	0.53090067779907302	0.484710454008067	0.43981126131641102	0.50335868100432801	0.54897511319566805	0.54954890479574203	0.52128966850090597	0.57723434949029995	0.59444809748699001	0.63174455148012398	0.64981898687651496	0.68625475346953901	0.705046428366226	0.77806140945208802	0.70490298046600397	0.90601693622803203	0.83328885094159499	0.887942500831437	0.970138147515615	1.0156111318071399	1.0163283713068241	1.0342593588036051	1.070982021196462	1.1896134344740721	1.1903306739737549	1.2172988791688339	1.263489102960043	1.299494525853012	1.327036522647961	1.4644596108218499	1.465176850321533	1.4548486015236819	1.482964389918296	1.601882698995535	1.5562662668043981	1.5832344719992739	1.5928454812974411	1.610919916694036	1.6840783456799171	1.6569666925852271	1.6750411279818229	1.7206575601731631	1.638461913488781	1.693689354978084	1.638461913488781	1.610776468794018	1.657110140485246	1.5741972543009759	1.6109199166938331	1.5562662668043981	1.546655257506232	1.5562662668043981	1.5466552575060279	1.4644596108218499	1.501612616914761	1.4369176140271049	1.44581138382518	1.4374914056269741	1.409232169332342	1.382263964137264	1.3733701943391881	1.3456847496444251	1.3545785194425011	1.3547219673427231	1.3547219673427231	1.3360737403460541	1.3000683174530849	1.3636157371410029	1.3271799705477749	1.3456847496444251	1.317999304949663	1.3636157371408	1.3367909798461459	1.3360737403460541	1.3276103142478299	1.3451109580445559	1.345684749644221	1.3822639641374681	1.373226746439169	1.3816901725375981	1.354721967342519	1.373226746439169	1.3726529548393009	1.364332976640686	1.3726529548393009	1.373370194338984	1.3726529548393009	1.3822639641374681	1.3545785194427049	1.354721967342519	1.318142752849681	1.3276103142478299	1.3637591850408171	1.3456847496444251	1.290457308154715	1.272526320658341	1.2538780936618761	1.2082616614703321	1.1896134344740721	1.2448408759635781	1.180719664675588	1.1441404501827499	1.1171722449876711	1.0887695607932251	1.061944803498164	1.0342593588036051	0.98878637451207996	1.006717362008861	0.970138147515615	0.95206371211917495	0.86986806543463702	0.878331491533066	0.87001151333486004	0.82367784164342805	0.75955663035584597	0.76916763965380897	0.71394019816430199	0.70490298046620803	0.64967553897649699	0.64981898687651496	0.62270733378182597	0.58555432768871096	0.53993789549737103	0.50335868100432801	0.53993789549757498	0.51296969030249595	0.43909402181652402	0.45774224881298797	0.44884847901491298	0.393621037525202	0.40251480732348199	0.38458381982690398	0.34800460533386202	0.338250148135881	0.329356378337397	0.29277716384435498	0.28373994614605702	0.27484617634777803	0.26580895864948001	0.247160731653015	0.25619794935131301	0.27412893684809397	0.22019252645814	0.22851250465654999	0.21961873485827099	0.210581517159973	0.20168774736169401	0.210581517159973	0.19193329016350799	0.182896072465211	0.1926505296636	0.18303952036502499	0.16424784546894999	0.183613311965098	0.173428511067062	0.17400230266693101	0.20154429946167501	0.13742308817388901	0.155354075670466	0.16496508496863299	0.16439129336876401	0.16496508496863299	0.16510853286865201	0.17385885476711699	0.146460305872187	0.155354075670466	0.155354075670466	0.119492100677312	0.14631685797216901	0.155354075670466	0.19265052966339599	0.14631685797216901	9.1232864382679801E-2	0.14631685797216901	0.17400230266693101	0.146460305872187	0.183613311965098	0.127668630975907	0.10988109137914499	0.155927867270336	0.146460305872187	0.12766863097570399	0.12852931837560899	0.16496508496863299	0.14631685797216901	0.13742308817388901	0.12781207887572199	0.128385870475591	0.13742308817388901	0.14631685797216901	0.13742308817388901	0.12781207887572199	0.118774861177424	0.13727964027407499	0.128385870475591	0.146460305872187	0.14631685797216901	0.119492100677312	0.118774861177424	0.14631685797216901	0.10988109137914499	0.109737643479126	0.128385870475591	0.118774861177424	0.146460305872187	0.14631685797216901	0.119492100677312	0.127668630975907	0.109881091378941	0.128385870475795	0.118774861177424	0.109737643479126	0.128385870475591	0.118774861177424	0.100843873680847	0.118774861177424	0.10070042578082899	0.100843873680847	0.10988109137914499	0.11934865277729299	0.109737643479126	0.12781207887572199	0.100843873680847	0.14631685797216901	0.118774861177628	0.100843873680847	0.109737643479126	9.1806655982549099E-2	0.10988109137914499	0.118774861177424	9.1806655982549099E-2	0.128385870475591	9.10894164826615E-2	8.2195646684382007E-2	0.100843873680847	0.11934865277729299	0.100126634180959	0.100843873680847	8.2912886184269605E-2	9.10894164826615E-2	0.118774861177424	8.2769438284251304E-2	0.118774861177424	0.10988109137914499	9.1806655982549099E-2	9.1089416482865407E-2	0.10988109137914499	8.2769438284251304E-2	9.1232864382679801E-2	0.10070042578082899	9.1806655982549099E-2	9.1232864382679801E-2	9.1806655982549099E-2	9.10894164826615E-2	7.3301876886102499E-2	9.1806655982549099E-2	6.41212112877865E-2	0.118774861177424	0.10988109137914499	0.109737643479126	6.41212112877865E-2	8.2195646684382007E-2	9.1806655982549099E-2	5.5227441489507E-2	0.12781207887572199	0.100843873680847	9.1806655982549099E-2	8.2195646684382007E-2	6.4121211287990296E-2	7.3158428986084295E-2	0.10988109137914499	7.3158428986084295E-2	6.41212112877865E-2	7.3301876886102499E-2	9.10894164826615E-2	0.10988109137914499	5.5083993589488699E-2	8.2195646684382007E-2	0.119492100677312	9.10894164826615E-2	5.5227441489507E-2	7.3301876886102499E-2	7.3158428986084295E-2	8.2195646684382007E-2	9.1806655982549099E-2	7.3158428986084295E-2	0.100843873680847	8.2052198784363706E-2	5.4653649889637702E-2	8.2769438284251304E-2	6.4264659187804704E-2	8.2195646684382007E-2	7.3158428986084295E-2	7.3158428986288104E-2	9.1806655982549099E-2	7.3158428986084295E-2	5.4653649889637702E-2	4.5616432191339901E-2	8.2769438284251304E-2	0.13742308817388901	7.3158428986084295E-2	7.3158428986084295E-2	5.4653649889637702E-2	9.1806655982549099E-2	7.3158428986084295E-2	4.5616432191339901E-2	6.41212112877865E-2	7.3158428986084295E-2	0.100843873680847	8.2195646684382007E-2	3.6579214493042099E-2	6.4264659187804704E-2	9.1806655982549099E-2	0.100126634180959	8.2769438284251304E-2	6.4264659187804704E-2	8.2195646684382007E-2	6.41212112877865E-2	7.3301876886102499E-2	6.3547419687917203E-2	6.4121211287990296E-2	4.6190223791209198E-2	7.3301876885898704E-2	7.3158428986288104E-2	6.3547419687917203E-2	7.3875668485971796E-2	6.3547419687917203E-2	6.41212112877865E-2	6.4264659187804704E-2	8.2195646684382007E-2	5.5227441489507E-2	7.3158428986084295E-2	4.5616432191339901E-2	7.3158428986084295E-2	8.2195646684382007E-2	9.1806655982549099E-2	7.3158428986084295E-2	7.3158428986084295E-2	5.5227441489507E-2	5.4653649889637702E-2	4.6190223791209198E-2	7.3158428986084295E-2	8.2195646684382007E-2	6.4264659187804704E-2	4.54729842913216E-2	7.3301876886102499E-2	5.5083993589488699E-2	4.5616432191339901E-2	8.2195646684382007E-2	8.2195646684382007E-2	6.4264659187804704E-2	5.5083993589692501E-2	5.4653649889637702E-2	5.5227441489507E-2	6.41212112877865E-2	4.5616432191339901E-2	6.4264659187804704E-2	3.6579214493042099E-2	5.4510201989619401E-2	8.2912886184269605E-2	8.2195646684382007E-2	0	0.10070042578082899	0.10988109137914499	5.4510201989619401E-2	8.2769438284251304E-2	5.4653649889637702E-2	6.41212112877865E-2	0	3.6579214493042099E-2	5.5227441489507E-2	4.5616432191339901E-2	2.7685444694762602E-2	0.13727964027387099	0.100270082080978	7.3158428986084295E-2	3.6579214493042099E-2	6.4264659187804704E-2	7.3158428986084295E-2	0	7.3158428986084295E-2	6.4264659187804704E-2	4.54729842913216E-2	8.2912886184269605E-2	4.5472984291525499E-2	3.67226623928565E-2	5.5083993589692501E-2	6.3690867587731598E-2	4.6190223791413E-2	3.6579214493042099E-2	4.5616432191339901E-2	4.54729842913216E-2	0.10988109137914499	5.5227441489507E-2	6.41212112877865E-2	4.5616432191339901E-2	2.7685444694762602E-2	7.3158428986084295E-2	3.6579214493042099E-2	2.7541996794744301E-2	3.6579214493042099E-2	0.13742308817388901	4.5616432191339901E-2	2.7541996794744301E-2	6.3690867587935504E-2	4.6190223791209198E-2	9.10894164826615E-2	6.4264659187804704E-2	3.6579214493042099E-2	0	7.3158428986084295E-2	3.6579214493042099E-2	3.6579214493042099E-2	8.2912886184269605E-2	7.3158428986084295E-2	6.3547419687917203E-2	4.6190223791209198E-2	5.4653649889637702E-2	8.2769438284251304E-2	3.6579214493042099E-2	5.4653649889637702E-2	4.5472984291525499E-2	5.5227441489507E-2	4.5616432191339901E-2	5.5227441489507E-2	5.4653649889433803E-2	4.6190223791413E-2	5.4510201989619401E-2	6.4264659187804704E-2	3.6579214493042099E-2	5.4510201989619401E-2	4.6333671691227499E-2	3.6579214493042099E-2	6.41212112877865E-2	7.3158428986084295E-2	3.67226623930604E-2	4.54729842913216E-2	9.1806655982549099E-2	6.3547419687917203E-2	4.6333671691227499E-2	2.6968205194875101E-2	5.5227441489507E-2	7.3158428986084295E-2	7.3158428986084295E-2	4.5616432191339901E-2	5.5227441489507E-2	3.6579214493042099E-2	5.4510201989619401E-2	3.6579214493042099E-2	8.2912886184269605E-2	3.6579214493042099E-2	6.41212112877865E-2	5.4653649889637702E-2	7.3158428986084295E-2	3.6579214493042099E-2	4.6190223791209198E-2	5.4653649889637702E-2	5.5227441489507E-2	6.3547419687917203E-2	6.4121211287990296E-2	2.7685444694558799E-2	5.5227441489507E-2	3.6579214493042099E-2	9.0372176982977791E-3	7.3158428986288104E-2	0.109737643479126	6.4264659187804704E-2	7.3158428986084295E-2	5.4510201989619401E-2	3.67226623930604E-2	7.3158428986084295E-2	5.5227441489507E-2	4.54729842913216E-2	4.6333671691227499E-2	4.54729842913216E-2	6.4264659187804704E-2	5.4510201989619401E-2	4.5616432191339901E-2	5.5227441489507E-2	5.5227441489507E-2	5.4510201989619401E-2	4.5616432191339901E-2	5.5227441489507E-2	5.4653649889637702E-2	3.6579214493042099E-2	6.41212112877865E-2	4.6190223791209198E-2	5.4653649889637702E-2	5.5227441489507E-2	5.4510201989619401E-2	5.5227441489507E-2	5.4653649889637702E-2	5.5227441489507E-2	3.6579214493042099E-2	6.41212112877865E-2	4.5616432191339901E-2	4.5616432191339901E-2	7.3158428986084295E-2	4.6190223791413E-2	5.4653649889433803E-2	5.5227441489507E-2	4.5472984291525499E-2	6.4264659187804704E-2	4.5616432191339901E-2	7.3158428986084295E-2	4.5616432191339901E-2	4.6190223791209198E-2	4.5616432191339901E-2	4.54729842913216E-2	4.5616432191339901E-2	6.4264659187804704E-2	4.6190223791209198E-2	3.6579214493042099E-2	5.4653649889637702E-2	6.41212112877865E-2	6.4264659187804704E-2	5.4510201989619401E-2	5.5227441489507E-2	1.7930987496577299E-2	2.7685444694762602E-2	0.118774861177424	5.5227441489507E-2	5.5227441489507E-2	5.4510201989619401E-2	3.6579214493042099E-2	1.86482269964648E-2	7.3158428986084295E-2	8.2195646684382007E-2	6.4264659187804704E-2	5.4510201989619401E-2	5.5227441489507E-2	6.4264659187804704E-2	4.54729842913216E-2	3.6579214493042099E-2	5.5227441489507E-2	4.5616432191339901E-2	5.4653649889637702E-2	4.6190223791209198E-2	7.3158428986288104E-2	4.5616432191339901E-2	5.5227441489507E-2	5.4510201989619401E-2	5.5227441489507E-2	5.4653649889637702E-2	6.41212112877865E-2	5.4653649889637702E-2	6.41212112877865E-2	2.7685444694762602E-2	6.41212112877865E-2	4.5616432191339901E-2	6.41212112877865E-2	6.4264659187804704E-2	5.4510201989619401E-2	6.4264659187804704E-2	5.5227441489507E-2	4.5616432191339901E-2	5.4510201989619401E-2	5.5227441489507E-2	5.5227441489507E-2	5.4510201989619401E-2	6.4264659187804704E-2	5.4510201989619401E-2	4.6333671691227499E-2	5.4510201989619401E-2	3.6579214493042099E-2	2.7685444694762602E-2	5.5227441489507E-2	15RB	304.14100000000002	304.77999999999992	305.45999999999992	306.16000000000003	306.87099999999992	307.589	308.30599999999993	309.02	309.73	310.43700000000001	311.13799999999992	311.83699999999982	312.53099999999978	313.2269999999998	313.92399999999981	314.62700000000001	315.33100000000002	316.03300000000002	316.73500000000001	317.43299999999982	318.13499999999999	318.84000000000009	319.54700000000008	320.25200000000001	320.95299999999992	321.65499999999997	322.36099999999999	323.06900000000002	323.78199999999981	324.5	325.22300000000001	325.95299999999992	326.68399999999991	327.40999999999991	328.13600000000002	328.86599999999999	329.59800000000001	330.32799999999992	331.05599999999993	331.78800000000001	332.524	333.26100000000002	334	334.73700000000002	335.47099999999978	336.202	336.9339999999998	337.66899999999993	338.41099999999977	339.161	339.91199999999998	340.66	341.41099999999977	342.15899999999999	342.90100000000001	343.642	344.38400000000001	345.13400000000001	345.88900000000001	346.64100000000002	347.392	348.14	348.88900000000001	349.63499999999999	350.38499999999999	351.14	351.89600000000002	352.64600000000002	353.392	354.14300000000009	354.89	355.63499999999999	356.38299999999992	357.13499999999999	357.89100000000002	358.649	359.40599999999978	360.15699999999993	360.90199999999982	361.64699999999999	362.38900000000001	363.12400000000002	363.85699999999991	364.58499999999992	365.31	366.03300000000002	366.75799999999992	367.48399999999981	368.20799999999991	368.93099999999981	369.65699999999993	370.37799999999999	371.09599999999978	371.81299999999999	372.53	373.245	373.95799999999991	374.666	375.38	376.10199999999992	376.82400000000001	377.54500000000002	378.26400000000001	378.98399999999981	379.702	380.41500000000002	381.12700000000001	381.85	382.56900000000002	383.28300000000002	384.00099999999992	384.7319999999998	385.52800000000002	386.37099999999992	387.23500000000001	388.113	388.99900000000002	389.88599999999991	390.78	391.67099999999999	392.56	393.45100000000002	394.34399999999999	395.23799999999977	396.12599999999992	397.01099999999991	397.89699999999982	398.78499999999991	399.66899999999993	400.55799999999999	401.44499999999999	402.32799999999992	403.21	404.09	404.97099999999978	405.85500000000002	406.74099999999999	407.62299999999999	408.50200000000001	409.37900000000002	410.26499999999999	411.14800000000002	412.03099999999978	412.90599999999978	413.77699999999982	414.65100000000001	415.52300000000002	416.39800000000002	417.27199999999982	418.14800000000002	419.02300000000002	419.90199999999982	420.78099999999978	421.65899999999999	422.53399999999982	423.40699999999998	424.27800000000002	425.14300000000009	426.01299999999998	426.88200000000001	427.75	428.62299999999999	429.49400000000003	430.36099999999999	431.23	432.09899999999982	432.96299999999991	433.83199999999982	434.70499999999998	435.58	436.44900000000001	437.31899999999979	438.19299999999993	439.06399999999991	439.93899999999979	440.815	441.69299999999993	442.56899999999979	443.447	444.32499999999999	445.20600000000002	446.09	446.96699999999981	447.84000000000009	448.71600000000001	449.59699999999981	450.47199999999981	451.34000000000009	452.21100000000001	453.077	453.93599999999992	454.79299999999978	455.65	456.51	457.36400000000009	458.21499999999997	459.06299999999999	459.90800000000002	460.74900000000002	461.589	462.42599999999982	463.26400000000001	464.10699999999991	464.952	465.79299999999978	466.63599999999991	467.48299999999978	468.32499999999999	469.17099999999999	470.01499999999999	470.86099999999999	471.709	472.56	473.41099999999977	474.255	475.09500000000003	475.93200000000002	476.77499999999992	477.62200000000001	478.46600000000001	479.30399999999992	480.14300000000009	480.98500000000001	481.82600000000002	482.66800000000001	483.512	484.35900000000009	485.202	486.04300000000001	486.88599999999991	487.72899999999998	488.56700000000001	489.4	490.23299999999978	491.06599999999997	491.90300000000002	492.73799999999977	493.57299999999992	494.40599999999978	495.24	496.07799999999992	496.91699999999997	497.755	498.59	499.42799999999983	500.26299999999998	501.09599999999978	501.93200000000002	502.77	503.60500000000002	504.43899999999979	505.26599999999979	506.09800000000001	506.9339999999998	507.774	508.61099999999999	509.44900000000001	510.28699999999998	511.125	511.96299999999991	512.80199999999979	513.63800000000003	514.47400000000005	515.31199999999978	516.15100000000007	516.98900000000003	517.82599999999979	518.66800000000001	519.51699999999983	520.35699999999974	521.18799999999999	522.01699999999983	522.8499999999998	523.69000000000005	524.53399999999999	525.37599999999998	526.22299999999996	527.07600000000002	527.92899999999997	528.779	529.63	530.48099999999999	531.32799999999975	532.17399999999998	533.01900000000001	533.86499999999978	534.71800000000007	535.572	536.423	537.27200000000005	538.1279999999997	538.98599999999999	539.84300000000007	540.69600000000003	541.54300000000001	542.38499999999999	543.22699999999998	544.0659999999998	544.89800000000002	545.73099999999999	546.56499999999983	547.399	548.23700000000008	549.07400000000007	549.9069999999997	550.73900000000003	551.57500000000005	552.41499999999996	553.25199999999973	554.08799999999997	554.9259999999997	555.76499999999999	556.60599999999999	557.44399999999996	558.279	559.11500000000001	559.94699999999978	560.78200000000004	561.62	562.45699999999977	563.29500000000007	564.13799999999969	564.98099999999999	565.82199999999978	566.66199999999981	567.50599999999997	568.35399999999981	569.20100000000002	570.0509999999997	570.90499999999997	571.75800000000004	572.60799999999972	573.45999999999981	574.31699999999978	575.18299999999999	576.04599999999982	576.90100000000007	577.74900000000002	578.59300000000007	579.43900000000008	580.28899999999999	581.13699999999972	581.99199999999996	582.84899999999971	583.70600000000002	584.56400000000008	585.41499999999996	586.26600000000008	587.12599999999998	587.98599999999999	588.84300000000007	589.70100000000002	590.55399999999997	591.40800000000002	592.26400000000001	593.11699999999996	593.96899999999982	594.82400000000007	595.673	596.52	597.37099999999998	598.22500000000002	599.07899999999995	599.93799999999976	600.79300000000001	601.64599999999996	602.50199999999973	603.3589999999997	604.21699999999998	605.07400000000007	605.93299999999977	606.79100000000005	607.65599999999972	608.52	609.38099999999997	610.24099999999999	611.09799999999996	611.95399999999972	612.81299999999976	613.67100000000005	614.529	615.38799999999969	616.245	617.101	617.95800000000008	618.81499999999983	619.67399999999998	620.53500000000008	621.39199999999983	622.24900000000002	623.10400000000004	623.96399999999971	624.82499999999982	625.69100000000003	626.553	627.41800000000001	628.28700000000003	629.15599999999972	630.02099999999996	630.88099999999997	631.74	632.596	633.45699999999977	634.31799999999976	635.17700000000002	636.03	636.88200000000006	637.73700000000008	638.59799999999996	639.45299999999975	640.30799999999977	641.16399999999999	642.02	642.8779999999997	643.73099999999999	644.58100000000002	645.43299999999977	646.28600000000006	647.13499999999999	647.98400000000004	648.83499999999981	649.68600000000004	650.53800000000001	651.38799999999969	652.23400000000004	653.08000000000004	653.92899999999997	654.78399999999999	655.64300000000003	656.50400000000002	657.36199999999985	658.221	659.08100000000002	659.94799999999975	660.8159999999998	661.68200000000002	662.54399999999998	663.40499999999997	664.26699999999983	665.1279999999997	665.99	666.8499999999998	667.71600000000001	668.58100000000002	669.44799999999975	670.31699999999978	671.18600000000004	672.0509999999997	672.91499999999996	673.774	674.62900000000002	675.48599999999999	676.34099999999978	677.197	678.05799999999977	678.91699999999969	679.78	680.64499999999998	681.51	682.37099999999998	683.22900000000004	684.08500000000004	684.94199999999978	685.79700000000003	686.649	687.50400000000002	688.36300000000006	689.221	690.08300000000008	690.94799999999975	691.80699999999979	692.66300000000001	693.52300000000002	694.3779999999997	695.23199999999997	696.09699999999998	696.96299999999974	697.83199999999977	698.69500000000005	699.55699999999979	700.41800000000001	701.27499999999998	702.13300000000004	702.99	703.84699999999975	704.70600000000002	705.56799999999976	706.42499999999973	707.28200000000004	708.13599999999997	708.98900000000003	709.84300000000007	710.70299999999997	711.56699999999978	712.43099999999981	713.298	714.16300000000001	715.03099999999972	715.89699999999971	716.75900000000001	717.62300000000005	718.48700000000008	719.34799999999962	720.20900000000006	721.06999999999971	721.93000000000006	722.78800000000001	723.64800000000002	724.51	725.375	726.24	727.10599999999999	727.97199999999998	728.84300000000007	729.71100000000001	730.577	731.43900000000008	732.30799999999977	733.178	734.04599999999982	734.91199999999981	735.78600000000006	736.66100000000006	737.53600000000006	738.40599999999972	739.28200000000004	740.16199999999981	741.03800000000001	741.91199999999981	742.78500000000008	743.65300000000002	744.51800000000003	745.38699999999972	746.25700000000006	747.125	747.99199999999996	748.85999999999979	749.72800000000007	750.58900000000006	751.45399999999972	752.3209999999998	753.18900000000008	754.053	754.91499999999996	755.77700000000004	756.63900000000001	757.50599999999997	758.37599999999998	759.24599999999998	760.11900000000003	760.99599999999998	761.87200000000007	762.74800000000005	763.62	764.49099999999999	765.36399999999981	766.23800000000006	767.11699999999996	768.0029999999997	768.89300000000003	769.78600000000006	770.67899999999997	771.56799999999976	772.45800000000008	773.35399999999981	774.25400000000002	775.15300000000002	776.0509999999997	776.94799999999975	777.84599999999978	778.74299999999971	779.64100000000008	780.54300000000001	781.43399999999997	782.29899999999998	783.15499999999997	784.024	784.91300000000001	785.82299999999975	786.74699999999996	787.67200000000003	788.59900000000005	789.52099999999996	790.43399999999997	791.34599999999978	792.26	793.173	794.09400000000005	795.01199999999972	795.92599999999982	796.83799999999974	797.75099999999998	798.66499999999996	799.58	800.495	801.40800000000002	802.31899999999996	803.22799999999972	804.13699999999972	805.04899999999998	805.96299999999974	806.88199999999972	807.8	808.71699999999998	809.63499999999999	810.55999999999983	811.48800000000006	812.41800000000001	813.34299999999962	814.274	815.21	816.13599999999997	817.05099999999982	817.96699999999976	818.88199999999972	819.80599999999981	820.73500000000001	821.66399999999999	822.59299999999996	823.53	824.46799999999962	825.40599999999972	826.34699999999975	827.29100000000005	828.23599999999999	829.18499999999995	830.13300000000004	831.08199999999999	832.03699999999981	832.99199999999996	833.94699999999978	834.90300000000002	835.85799999999949	836.8159999999998	837.77800000000002	838.73699999999997	839.69500000000005	840.65199999999982	841.60900000000004	842.56499999999983	843.51900000000001	844.47900000000004	845.43699999999978	846.39699999999982	847.36199999999974	848.33599999999979	849.31199999999978	850.29	851.26900000000001	852.25199999999973	853.23599999999999	854.22199999999998	855.20899999999995	856.19	857.17499999999995	858.15800000000002	859.14	860.12400000000002	861.10599999999999	862.08900000000006	863.07799999999997	864.07100000000003	865.06099999999981	866.053	867.04099999999983	868.02499999999998	869.01199999999972	869.99800000000005	870.98199999999997	871.971	872.96699999999976	873.9649999999998	874.95899999999972	875.94999999999982	876.93899999999996	877.93399999999997	878.93099999999981	879.93499999999972	880.94199999999978	881.95199999999977	882.96299999999974	883.97400000000005	884.99300000000005	886.01400000000001	887.03800000000001	888.07600000000002	889.11599999999999	890.15300000000002	891.19299999999998	892.23299999999972	893.27499999999998	894.31899999999996	895.36399999999981	896.42	897.48299999999972	898.54300000000001	899.58399999999995	900.61699999999996	901.65199999999982	902.69	903.726	904.76	905.79100000000005	906.82499999999982	907.85199999999975	908.88499999999999	909.923	910.96299999999974	912	913.03300000000002	914.06799999999976	915.10500000000002	916.14	917.18100000000004	918.22199999999998	919.26199999999972	920.30099999999982	921.33799999999974	922.37300000000005	923.404	924.43199999999979	925.45899999999972	926.48800000000006	927.52099999999996	928.55699999999979	929.59299999999996	930.63199999999972	931.67200000000003	932.71100000000001	933.74599999999998	934.77599999999995	935.80599999999981	936.83599999999979	937.87199999999996	938.90899999999999	939.94399999999996	940.98	942.01699999999983	943.048	944.06799999999976	945.06699999999978	946.05199999999979	947.03	948.00099999999998	948.96799999999962	949.9409999999998	950.91499999999996	951.89499999999998	952.875	953.85599999999977	954.83399999999972	955.80399999999997	956.77	957.73	958.69100000000003	959.65199999999982	960.61599999999999	961.58299999999997	962.55499999999972	963.524	964.49	965.46199999999976	966.43299999999977	967.40199999999982	968.375	969.34899999999982	970.31899999999996	971.28899999999999	972.25699999999972	973.22799999999972	974.20100000000002	975.17100000000005	976.14099999999996	977.10799999999972	978.07299999999998	979.03499999999997	979.99900000000002	980.96400000000006	981.92499999999973	982.88599999999997	983.8449999999998	984.80899999999997	985.77700000000004	986.74	987.69899999999996	988.66	989.62300000000005	990.59	991.56199999999978	992.58600000000001	993.63499999999999	994.70600000000002	995.78300000000002	996.86699999999962	997.94699999999978	999.02699999999982	1000.1079999999999	1001.182	1002.252	1003.322	1004.3920000000001	1005.4690000000001	1006.552	1007.631	1008.7	1009.765	1010.832	1011.89	1012.933	1013.97	1015.004	1016.049	1017.105	1018.1660000000001	1019.22	1020.274	1021.331	1022.386	1023.441	1024.4929999999999	1025.5429999999999	1026.5889999999999	1027.6320000000001	1028.671	1029.711	1030.752	1031.79	1032.828	1033.8689999999999	1034.913	1035.962	1037.0050000000001	1038.046	1039.08	1040.114	1041.146	1042.1780000000001	1043.21	1044.242	1045.27	1046.28	1047.279	1048.2750000000001	1049.2639999999999	1050.2470000000001	1051.2280000000001	1052.2049999999999	1053.184	1054.163	1055.1410000000001	1056.1210000000001	1057.098	1058.0740000000001	1059.0550000000001	1060.0360000000001	1061.018	1061.999	1062.9780000000001	1063.9580000000001	1064.94	1065.923	1066.905	1067.893	1068.886	1069.876	1070.8610000000001	1071.838	1072.81	1073.78	1074.751	1075.7249999999999	1076.6959999999999	1077.6669999999999	1078.6389999999999	1079.605	1080.577	1081.547	1082.5160000000001	1083.491	1084.4690000000001	1085.444	1086.4190000000001	1087.394	1088.366	1089.3389999999999	1090.317	1091.2919999999999	1092.2650000000001	1093.2339999999999	1094.204	1095.1690000000001	1096.133	1097.097	1098.0630000000001	1099.0360000000001	1100.0070000000001	1100.9739999999999	1101.9390000000001	1102.902	1103.8589999999999	1104.8119999999999	1105.7660000000001	1106.722	1107.675	1108.625	1109.5719999999999	1110.518	1111.4690000000001	1112.4259999999999	1113.3779999999999	1114.328	1115.278	1116.2280000000001	1117.174	1118.117	1119.057	1119.9929999999999	1120.925	4.6080726360999601E-2	6.3220508727011696E-2	8.2467641383790993E-2	7.2914320065020397E-2	0.10045036386603	9.0756552528021298E-2	0.100309873846592	0.109301235087812	0.109301235088011	0.118292596329031	0.118854556406582	0.118292596328831	0.14582864013023999	0.118854556406582	0.14568815011060299	0.15482000137126001	0.12784591764780201	0.15467951135182301	0.182215555152832	0.136696788869583	0.17322419391161301	0.17322419391181301	0.15482000137126001	0.200619747693385	0.19120691639405199	0.19176887647160301	0.209611108934604	0.19120691639405199	0.200760237712623	0.236444702638824	0.20975159895384099	0.21860247017582299	0.22815579149439399	0.21860247017562301	0.26412123645907098	0.25569183529560302	0.23644470263862399	0.26468319653662298	0.25512987521785202	0.273534067758604	0.29151679024064298	0.26398074643963398	0.28266591901906102	0.30107011155941399	0.300367661462625	0.31905283404185197	0.28252542899942401	0.33759751660184201	0.31891234402241497	0.31905283404165302	0.31891234402241497	0.34588642774587303	0.33745702658240501	0.34658887784286202	0.364290620286425	0.364431110305663	0.35543974906464598	0.364993070383414	0.38227334276866398	0.38283530284641498	0.38297579286565298	0.41037134664722502	0.40081802532865402	0.40980938656967397	0.42835406912966401	0.428916029207215	0.418660257791655	0.43790739044843402	0.43720494035144603	0.43734543037068402	0.46474098415245502	0.44675826167021598	0.455890112930674	0.455749622911435	0.46474098415245502	0.48328566671224599	0.46474098415265502	0.47373234539347497	0.47359185537423698	0.46474098415265502	0.48328566671224599	0.48328566671244499	0.47373234539367498	0.48328566671224599	0.47373234539367498	0.48314517669300699	0.482723706634894	0.48328566671224599	0.48328566671244499	0.47373234539367498	0.47359185537423698	0.47429430547122597	0.48272370663469399	0.47429430547122597	0.46474098415245502	0.47373234539367498	0.46474098415245502	0.47429430547122597	0.482583216615456	0.455890112930674	0.46474098415245502	0.455749622911435	0.46474098415245502	0.455749622911236	0.43734543037088303	0.44675826167021598	0.44619630159246498	0.44689875168965398	0.44689875168945398	0.43720494035144603	0.43720494035144603	0.42835406912966401	0.428213579110232	0.41936270788844998	0.428354069129669	0.41037134664743002	0.41936270788844998	0.40980938656987898	0.41037134664723002	0.40081802532865901	0.40081802532865901	0.401520475425449	0.38283530284641998	0.39182666408743999	0.38227334276866898	0.38297579286565803	0.37398443162463801	0.37328198152745001	0.37398443162463801	0.35543974906444797	0.37328198152764902	0.36513356040265699	0.35529925904540999	0.35543974906444797	0.35543974906464798	0.33689506650485801	0.337597516601647	0.336895066504658	0.337457026582409	0.336895066504658	0.337597516601847	0.32790370526343898	0.31891234402241903	0.31905283404185603	0.31905283404185603	0.30107011155941799	0.30935902270364801	0.32860615536062698	0.30935902270364801	0.31006147280063701	0.31006147280063701	0.30036766146242899	0.29151679024084698	0.29221924033763602	0.29151679024084698	0.27353406775840799	0.30050815148186599	0.29151679024084698	0.28252542899962702	0.29151679024064697	0.28252542899962702	0.27353406775840799	0.29151679024084698	0.26468319653662598	0.273674557777845	0.28252542899962702	0.29151679024064697	0.272972107680856	0.28252542899962702	0.27353406775840799	0.26468319653662598	0.26398074643983699	0.25512987521785502	0.28252542899962702	0.26468319653662598	0.272972107680856	0.26468319653662598	0.26398074643963698	0.28252542899962702	0.25498938519861702	0.273674557777845	0.27353406775840799	0.28266591901886501	0.26398074643983699	0.27353406775840799	0.273674557777845	0.28252542899962702	0.26398074643963698	0.273674557777845	0.26398074643963698	0.28252542899962702	0.26468319653662598	0.28252542899962702	0.28252542899962702	0.272972107680856	0.28266591901886501	0.29207875031839797	0.29151679024084698	0.29151679024064697	0.29151679024084698	0.29151679024064697	0.29207875031839797	0.30050815148186599	0.29137630022140898	0.31006147280063701	0.30107011155941799	0.31905283404185603	0.30935902270364801	0.31905283404185603	0.31891234402241903	0.337597516601647	0.31891234402241903	0.336895066504658	0.34658887784286702	0.337457026582409	0.336895066504658	0.35543974906464798	0.37398443162463801	0.36443111030566799	0.36429062028643	0.364431110305868	0.37398443162443901	0.39182666408743999	0.40081802532865901	0.40137998540620101	0.40980938656967902	0.41936270788844998	0.428354069129669	0.43790739044844001	0.428213579110232	0.45518766283389001	0.45574962291124099	0.46474098415246101	0.47429430547123202	0.45589011293067899	0.50112789917545197	0.492277027953471	0.49157457785648201	0.519672581735243	0.52866394297646202	0.52866394297626196	0.53765530421748198	0.55619998677747196	0.56505085799925403	0.56505085799905397	0.57418270925991099	0.59258690180006401	0.60143777302204604	0.61056962428250305	0.637965178064275	0.64695653930549502	0.65580741052707703	0.68404590442507596	0.66550122186528504	0.70118568679128701	0.72942418068908699	0.74726641315208797	0.74726641315208797	0.77480245695309802	0.80163605065731902	0.82088318331389798	0.83802296568011003	0.86626145957810896	0.88396320202147305	0.92063109708334001	0.92948196830492202	0.95687752208669397	0.98455405590694201	1.002255798350705	1.029932332171152	1.057327885952525	1.0841614796569461	1.102706162216736	1.1302422060177459	1.148786888577537	1.17547999226232	1.2031565260829671	1.2395434411055599	1.2298496297675501	1.2580881236653501	1.26637703480978	1.27593035612855	1.294475038688141	1.3124577611707799	1.3213086323923611	1.3034663999295599	1.3124577611705801	1.3213086323923611	1.3220110824895499	1.312317271151143	1.3124577611707799	1.3027639498323711	1.2856241674665589	1.275227906031561	1.2760708461477881	1.23954344110576	1.2215607186231201	1.20301603606353	1.203156526082767	1.19346271474456	1.166629121040738	1.1302422060177459	1.0937148009755171	1.075310608434964	1.0573278859527251	1.0297918421517149	0.99340492712892303	0.97556269466592205	0.920490607063703	0.910937285745131	0.88410369204091099	0.84771677701831905	0.82018073321710905	0.80219801073467001	0.78379381819431804	0.74726641315208797	0.71987085937051598	0.70188813688807705	0.69289677564685703	0.66479877176829605	0.66550122186528504	0.64695653930529495	0.65650986062426497	0.64695653930529495	0.62897381682305598	0.637965178064275	0.62911430684249303	0.61942049550428502	0.637965178064275	0.62897381682305598	0.64695653930529495	0.637965178064275	0.64695653930529495	0.64751849938304595	0.64695653930529495	0.68334345432828603	0.66550122186528504	0.68334345432808696	0.69303726566629498	0.68334345432828603	0.69289677564685703	0.71987085937051598	0.71087949812929596	0.72872173059209799	0.72942418068908699	0.73827505191106801	0.75625777439310804	0.74726641315208797	0.77480245695309802	0.76581109571207795	0.78379381819431804	0.80163605065711896	0.80219801073486996	0.81118937197589003	0.82917209445832896	0.83872541577709903	0.84771677701811898	0.85656764823990095	0.86555900948111997	0.89365701335968195	0.89309505328213001	0.90194592450391198	0.92049060706390196	0.92063109708313995	0.94788616084547395	0.948026650864912	0.975000734588371	0.96586888332771403	0.99340492712892303	1.0119496096887139	1.0209409709299331	1.011247159591725	1.0297918421517149	1.029932332170953	1.0483365247117049	1.066319247193745	1.0573278859527251	1.0841614796569461	1.0937148009755171	1.0938552909949539	1.1027061622165371	1.102706162216736	1.102706162216736	1.1302422060177459	1.111697523457956	1.130101715998308	1.1302422060177459	1.1302422060177459	1.1302422060177459	1.157637759799518	1.1295397559207569	1.148786888577737	1.148084438480548	1.148786888577737	1.139093077239528	1.148224928499985	1.148084438480748	1.157637759799518	1.148084438480548	1.1302422060177459	1.148786888577737	1.1302422060177459	1.1295397559207569	1.139795527336517	1.120548394679538	1.1212508447767271	1.111697523457756	1.102706162216736	1.0938552909949539	1.0937148009755171	1.0841614796569461	1.084863929753735	1.084863929753735	1.0661787571745061	1.066319247193944	1.0573278859527251	1.047774564633954	1.0387832033927351	1.0483365247117049	1.0389236934121711	1.0393451634702859	1.0387832033929341	1.0209409709299331	1.0297918421517149	1.029932332170953	1.020800480910496	1.029932332171152	1.0387832033927351	1.020800480910496	1.011387649611162	1.0297918421517149	1.029932332171152	1.0297918421515151	1.0119496096889129	1.0209409709297339	1.0202385208329441	1.0209409709299331	1.011809119669475	1.0023962883699431	1.0119496096887139	0.99340492712892303	0.98385160580995301	0.96657133342490198	0.95701801210593196	0.94732420076792301	0.93903528962369298	0.92049060706390196	0.90208641452314997	0.89295456326289202	0.866261459578066	0.85656764823985798	0.82018073321706797	0.82917209445808804	0.80219801073482999	0.78379381819427796	0.76581109571184003	0.747266413152051	0.747266413152051	0.71087949812926099	0.70188813688804197	0.68348394434769	0.68334345432805299	0.66536073184581401	0.64695653930546204	0.63796517806404396	0.61056962428267203	0.62012294560124304	0.60143777302201595	0.58303358048146403	0.574744669337234	0.56448889792147505	0.54706813551698696	0.54664666545867402	0.537655304217455	0.51967258173521702	0.51082171051323599	0.50112789917542699	0.49227702795344602	0.48258321661543802	0.483285666712227	0.473732345393657	0.45574962291141802	0.45574962291121901	0.46474098415243797	0.446898751689637	0.42821357911021002	0.418800747810878	0.41037134664740998	0.41037134664720998	0.40980938656985799	0.40081802532844002	0.39182666408762001	0.39252911418420999	0.39182666408762001	0.37342247154686897	0.37398443162442002	0.36429062028641201	0.36443111030584902	0.364993070383201	0.36443111030584902	0.35529925904519299	0.34658887784284897	0.35543974906463	0.35543974906463	0.34574593772642198	0.33759751660163001	0.33689506650484102	0.34644838782341097	0.33745702658239202	0.33689506650464102	0.33759751660163001	0.33689506650484102	0.33745702658219201	0.33689506650464102	0.32804419528306	0.328465665341173	0.30949951272307002	0.33745702658219201	0.31905283404183998	0.327903705263622	0.31006147280062202	0.31891234402240298	0.33689506650464102	0.31905283404183998	0.31891234402240298	0.34658887784284897	0.30992098278118402	0.31006147280062202	0.31905283404183998	0.30935902270363203	0.29221924033762098	0.30036766146261301	0.31905283404164098	0.301070111559602	0.30935902270363203	0.29221924033762098	0.30036766146261301	0.29151679024063198	0.28252542899961303	0.29151679024083199	0.28252542899961303	0.28266591901885102	0.29207875031838298	0.27297210768084301	0.27353406775839401	0.27367455777783201	0.27297210768084301	0.25569183529539302	0.263980746439823	0.26468319653661299	0.26398074643962399	0.26398074643962399	0.23728764275504199	0.25498938519860398	0.24613851397662301	0.24613851397682299	0.24613851397682299	0.21860247017561499	0.24613851397682299	0.24599802395738499	0.228296281513823	0.21860247017561499	0.22759383141683401	0.22815579149458501	0.22759383141683401	0.21860247017561499	0.209751598954033	0.21860247017561499	0.209611108934595	0.19190936649103299	0.209611108934595	0.20005778761582499	0.209751598953833	0.20061974769337601	0.191206916394044	0.19176887647159499	0.191206916394044	0.191066426374806	0.19176887647159499	0.182215555152825	0.182215555152825	0.18221555515302501	0.182075065133387	0.17322419391180599	0.16437332268982499	0.17322419391180599	0.17322419391180599	0.163670872592836	0.15538196144880501	0.15467951135181601	0.17322419391180599	0.15467951135181601	0.15538196144880501	0.15467951135181601	0.14568815011059699	0.145828640130235	0.14568815011059699	0.14582864013003499	0.13669678886957801	0.14582864013003499	0.14568815011059699	0.13683727888901601	0.12784591764779701	0.136837278888816	0.136837278888816	0.12714346755080799	0.12784591764779701	0.12728395757024499	0.12784591764759701	0.11815210630978799	0.12784591764759701	0.10944172510724499	0.118152106309589	0.11899504642601499	0.10930123508780699	0.12714346755080799	0.110003685184796	9.9747913769236807E-2	0.10930123508780699	0.10930123508780699	0.10030987384678799	0.10930123508780699	0.100450363866026	0.10030987384678799	8.1905681306236502E-2	0.11885455640657799	0.10930123508780699	8.1765191286798794E-2	0.100450363866026	9.1318512605569002E-2	9.9747913769037105E-2	9.1459002625006697E-2	9.07565525280178E-2	9.1459002624807106E-2	9.1318512605569002E-2	9.0897042547455495E-2	9.1318512605369301E-2	9.07565525280178E-2	8.2467641383787704E-2	9.0897042547455495E-2	8.2327151364349996E-2	6.3360998746247302E-2	8.2467641383787704E-2	8.1765191286798794E-2	9.1459002624807106E-2	7.2914320065017496E-2	7.2773830045779406E-2	8.1905681306236502E-2	8.1765191286798794E-2	7.2914320065017496E-2	6.3922958823798504E-2	7.2914320065017496E-2	8.1765191286798794E-2	7.3616770162006503E-2	8.1765191286798794E-2	7.2914320065017496E-2	7.2773830045579802E-2	7.29143200652171E-2	7.2914320065017496E-2	7.2914320065017496E-2	6.3922958823798504E-2	7.2773830045579802E-2	7.2914320065017496E-2	7.2914320065017496E-2	6.3922958823998094E-2	7.2773830045579802E-2	6.4063448843236198E-2	7.2773830045779406E-2	7.2914320065017496E-2	5.4369637505028302E-2	7.2773830045779406E-2	5.5072087602017199E-2	6.3922958823798504E-2	7.2914320065017496E-2	6.3922958823998094E-2	7.2773830045579802E-2	4.53782762640089E-2	8.1905681306236502E-2	5.4931597582579497E-2	5.43696375052279E-2	7.2914320065017496E-2	5.4931597582779101E-2	5.4931597582579497E-2	6.3360998746446906E-2	6.3922958823798504E-2	6.3922958823798504E-2	5.4229147485790198E-2	7.3616770162006503E-2	6.3220508727009198E-2	6.3922958823798504E-2	4.53782762640089E-2	6.3922958823798504E-2	6.3922958823998094E-2	6.3922958823798504E-2	5.43696375052279E-2	6.3922958823798504E-2	6.3922958823798504E-2	5.43696375052279E-2	6.3922958823798504E-2	5.4931597582779101E-2	5.4369637505028302E-2	5.4931597582779101E-2	6.3922958823798504E-2	6.3922958823998094E-2	5.4369637505028302E-2	5.4931597582779101E-2	5.43696375052279E-2	5.5072087602017199E-2	5.4229147485790198E-2	5.5072087602017199E-2	5.4229147485790198E-2	4.6080726360997797E-2	5.4369637505028302E-2	6.3922958823998094E-2	5.4369637505028302E-2	5.4931597582779101E-2	6.3922958823798504E-2	5.43696375052279E-2	4.5940236341560102E-2	4.53782762640089E-2	5.4369637505028302E-2	6.3922958823998094E-2	6.3922958823798504E-2	5.5072087602017199E-2	5.4229147485790198E-2	4.53782762640089E-2	5.50720876022169E-2	5.4931597582579497E-2	5.43696375052279E-2	5.4931597582579497E-2	4.53782762640089E-2	6.3922958823998094E-2	5.4369637505028302E-2	5.4931597582779101E-2	4.53782762640089E-2	5.5072087602017199E-2	4.53782762640089E-2	5.4229147485790198E-2	5.5072087602017199E-2	5.4931597582779101E-2	6.3360998746247302E-2	5.4931597582779101E-2	4.53782762640089E-2	7.2914320065017496E-2	4.53782762640089E-2	5.4931597582579497E-2	5.4931597582779101E-2	4.53782762640089E-2	5.4369637505028302E-2	6.3922958823998094E-2	4.53782762640089E-2	6.3922958823798504E-2	5.5072087602017199E-2	4.53782762640089E-2	6.3922958823998094E-2	5.4229147485590497E-2	5.50720876022169E-2	5.4931597582779101E-2	6.3360998746247302E-2	5.4931597582579497E-2	5.43696375052279E-2	6.3922958823798504E-2	5.4931597582779101E-2	5.43696375052279E-2	5.4931597582579497E-2	6.3922958823998094E-2	6.3360998746247302E-2	5.4931597582779101E-2	5.4931597582579497E-2	6.3360998746446906E-2	5.4931597582579497E-2	7.2914320065017496E-2	5.4229147485790198E-2	5.5072087602017199E-2	6.3922958823998094E-2	6.3922958823798504E-2	7.2914320065017496E-2	6.3220508727009198E-2	7.3476280142568698E-2	6.3360998746247302E-2	6.3922958823998094E-2	7.2914320065017496E-2	7.2773830045579802E-2	7.2914320065017496E-2	7.2914320065017496E-2	8.2467641383787704E-2	7.2773830045579802E-2	7.2914320065017496E-2	8.1905681306236502E-2	8.1765191286798794E-2	8.2467641383787704E-2	9.07565525280178E-2	9.1459002624807106E-2	8.1765191286798794E-2	9.1459002625006697E-2	8.1765191286798794E-2	0.100450363866026	9.07565525280178E-2	0.109863195165359	9.0897042547455495E-2	0.100309873846588	0.10030987384678799	0.100450363866026	9.9747913769236807E-2	0.100309873846588	0.10930123508780699	0.109301235088007	0.100309873846588	0.10944172510724499	0.10930123508780699	0.109301235088007	0.109863195165359	0.118292596329026	0.10930123508780699	0.10930123508780699	0.118292596329026	0.10930123508780699	0.12784591764779701	0.10930123508780699	0.11899504642601499	0.118152106309589	0.12728395757024499	0.110003685184796	0.118152106309589	0.12728395757024499	0.11885455640657799	0.118292596329026	0.12784591764779701	0.12728395757004601	0.11885455640657799	0.12714346755080799	0.12784591764779701	0.136837278888816	0.118292596329026	0.12784591764779701	0.136837278888816	0.12714346755080799	0.13683727888901601	0.136837278888816	0.13669678886957801	0.12728395757004601	0.145688150110797	0.12784591764779701	0.12784591764759701	0.13627531881146401	0.136696788869378	0.13683727888901601	0.136837278888816	0.13683727888901601	0.136696788869378	0.145828640130235	0.12714346755060801	0.13683727888901601	0.136837278888816	0.13683727888901601	0.136696788869378	0.145828640130235	0.136696788869378	0.14582864013003499	0.13683727888901601	0.14568815011059699	0.13683727888901601	0.136837278888816	0.13613482879202701	0.136837278888816	0.14568815011059699	0.13683727888901601	0.13669678886957801	0.136837278888816	0.12784591764779701	0.13613482879182701	0.13683727888901601	0.136837278888816	0.145688150110797	0.12784591764759701	0.12728395757024499	0.12784591764779701	0.136837278888816	0.12784591764779701	0.12714346755080799	0.12784591764779701	0.12728395757004601	0.12784591764779701	0.136837278888816	0.118152106309589	0.118292596329026	0.12784591764779701	0.12784591764779701	0.118292596329026	0.118292596329026	0.12784591764779701	0.10930123508780699	0.12784591764759701	0.118292596329026	0.109301235088007	0.10930123508780699	0.10930123508780699	0.10930123508780699	0.11885455640657799	0.10930123508801801	0.10045036386603599	9.9747913769047097E-2	0.127845917647809	0.109301235087818	0.100309873846798	0.109301235087818	9.1459002625015898E-2	0.109301235087818	9.9747913769047097E-2	0.11000368518480701	9.9607423749808993E-2	0.10045036386603599	0.100309873846798	9.1459002624816196E-2	9.9747913769246702E-2	9.1318512605578106E-2	0.10045036386603599	15BSG	297.03999999999979	297.69599999999991	298.39999999999992	299.13399999999979	299.887	300.64100000000002	301.39699999999982	302.15800000000002	302.92699999999979	303.69799999999992	304.46699999999981	305.2319999999998	305.99499999999978	306.75899999999979	307.52	308.27699999999982	309.03599999999977	309.79799999999977	310.55399999999992	311.31299999999999	312.08	312.84300000000002	313.60799999999989	314.37199999999979	315.13	315.89099999999979	316.66000000000003	317.43699999999973	318.21600000000001	318.99799999999982	319.78099999999978	320.56399999999991	321.34800000000001	322.13399999999979	322.92399999999981	323.70599999999979	324.4939999999998	325.28699999999981	326.08099999999979	326.875	327.66399999999999	328.45899999999978	329.262	330.072	330.88	331.68499999999989	332.4989999999998	333.315	334.12799999999999	334.94399999999979	335.76399999999978	336.58499999999992	337.40899999999982	338.22999999999979	339.04899999999992	339.86399999999992	340.67999999999989	341.50099999999992	342.32599999999991	343.14100000000002	343.95299999999992	344.76400000000001	345.577	346.38599999999991	347.19899999999978	348.02699999999982	348.84899999999999	349.67	350.49099999999981	351.31299999999999	352.13699999999977	352.95799999999991	353.78699999999981	354.61500000000001	355.43899999999979	356.26599999999979	357.09199999999981	357.91499999999979	358.73899999999981	359.565	360.39799999999991	361.22299999999979	362.04300000000001	362.851	363.65899999999999	364.46799999999979	365.27799999999979	366.08	366.88199999999978	367.67899999999992	368.47199999999981	369.26900000000001	370.06899999999979	370.87399999999991	371.67399999999992	372.47199999999981	373.267	374.06299999999999	374.86199999999991	375.66399999999999	376.46699999999981	377.26499999999999	378.05499999999989	378.846	379.63699999999977	380.43599999999981	381.2369999999998	382.03299999999979	382.82899999999978	383.62599999999992	384.41899999999981	385.21	385.9939999999998	386.77499999999992	387.565	388.36399999999992	389.16	389.96	390.76099999999991	391.55599999999993	392.34800000000001	393.14100000000002	393.94099999999992	394.74199999999979	395.57799999999992	396.43799999999982	397.30199999999991	398.17199999999991	399.04599999999999	399.91599999999983	400.78599999999977	401.65499999999997	402.524	403.39099999999979	404.25799999999992	405.12199999999979	405.99099999999981	406.85500000000002	407.72299999999979	408.601	409.47599999999977	410.35	411.22299999999979	412.09799999999979	412.96899999999982	413.84300000000002	414.71499999999992	415.577	416.43999999999983	417.30499999999989	418.16899999999993	419.02799999999979	419.88299999999992	420.74599999999992	421.61500000000001	422.48299999999978	423.351	424.21199999999982	425.077	425.94799999999992	426.82399999999978	427.70099999999991	428.56799999999993	429.43099999999981	430.2969999999998	431.15199999999999	432.00400000000002	432.86099999999999	433.71100000000001	434.56099999999992	435.41199999999981	436.26299999999992	437.12199999999979	437.98099999999982	438.83600000000001	439.68999999999988	440.548	441.40499999999992	442.26499999999999	443.13299999999992	444.00199999999978	444.86500000000001	445.72499999999991	446.59	447.45499999999993	448.32299999999992	449.19499999999988	450.072	450.94799999999992	451.82099999999991	452.68499999999989	453.553	454.42299999999977	455.2969999999998	456.16399999999999	457.02699999999982	457.88199999999978	458.72899999999981	459.577	460.42999999999978	461.27799999999979	462.12199999999979	462.97199999999981	463.81799999999993	464.65800000000002	465.50299999999999	466.34699999999992	467.197	468.048	468.90099999999978	469.75099999999992	470.60199999999992	471.44499999999988	472.29799999999977	473.16199999999992	474.01900000000001	474.875	475.72299999999979	476.56999999999988	477.41599999999983	478.26099999999991	479.10500000000002	479.95	480.79099999999983	481.63099999999991	482.47399999999982	483.31599999999992	484.16500000000002	485.01400000000001	485.85500000000002	486.697	487.54099999999988	488.38299999999992	489.23	490.08	490.92799999999983	491.77799999999979	492.63099999999991	493.49099999999981	494.35399999999993	495.21699999999981	496.077	496.92699999999979	497.76900000000001	498.60500000000002	499.44399999999979	500.28199999999981	501.11500000000001	501.94799999999992	502.78599999999977	503.62299999999999	504.46100000000001	505.29599999999982	506.12399999999991	506.95	507.78	508.60799999999989	509.43899999999979	510.27199999999982	511.10799999999989	511.947	512.78599999999994	513.62900000000002	514.476	515.32499999999982	516.16599999999971	517.01	517.85599999999977	518.70000000000005	519.54599999999971	520.38699999999972	521.22900000000004	522.07799999999997	522.93099999999981	523.77700000000004	524.62400000000002	525.47500000000002	526.32099999999969	527.16300000000001	528.00400000000002	528.85399999999981	529.69899999999996	530.54199999999969	531.39	532.24199999999996	533.09199999999998	533.94499999999971	534.803	535.66100000000006	536.5139999999999	537.36899999999969	538.221	539.077	539.93699999999967	540.79700000000003	541.65199999999982	542.50800000000004	543.36199999999974	544.21799999999996	545.07100000000003	545.92699999999968	546.78600000000006	547.63499999999999	548.4849999999999	549.33899999999971	550.18899999999996	551.03600000000006	551.88300000000004	552.72699999999998	553.57399999999996	554.41699999999969	555.26499999999999	556.12	556.97199999999998	557.81999999999971	558.66300000000001	559.50099999999998	560.33400000000006	561.16999999999996	562.01099999999997	562.85199999999975	563.68799999999999	564.51599999999996	565.34199999999976	566.16999999999996	566.99699999999996	567.83400000000006	568.673	569.51	570.34799999999962	571.18899999999996	572.02699999999982	572.86899999999969	573.71400000000006	574.55799999999977	575.40099999999973	576.24199999999996	577.08900000000006	577.92999999999972	578.77	579.60900000000004	580.45599999999968	581.30599999999981	582.15899999999999	583.0139999999999	583.86699999999962	584.71799999999996	585.56699999999978	586.41599999999971	587.26699999999983	588.11699999999996	588.97	589.82199999999978	590.67399999999998	591.529	592.3889999999999	593.24900000000002	594.11199999999997	594.97500000000002	595.83799999999974	596.69899999999996	597.55899999999997	598.41199999999981	599.26499999999999	600.11799999999971	600.96599999999967	601.81099999999969	602.65899999999999	603.5139999999999	604.36799999999948	605.221	606.072	606.92499999999973	607.77599999999995	608.63099999999997	609.48400000000004	610.33699999999976	611.18399999999997	612.02800000000002	612.87699999999973	613.72400000000005	614.56999999999971	615.41899999999998	616.27099999999996	617.12900000000002	617.995	618.85699999999974	619.71199999999999	620.56199999999967	621.41100000000006	622.25800000000004	623.10199999999998	623.95399999999972	624.81099999999969	625.67399999999998	626.53399999999999	627.39300000000003	628.24699999999996	629.1	629.95599999999968	630.81999999999971	631.68499999999995	632.548	633.41499999999996	634.27700000000004	635.1389999999999	636.00599999999997	636.87099999999998	637.7349999999999	638.59400000000005	639.45699999999977	640.31899999999996	641.17999999999995	642.03800000000001	642.89799999999968	643.75800000000004	644.61300000000006	645.46299999999974	646.31399999999996	647.16899999999998	648.02800000000002	648.88499999999999	649.74	650.59299999999996	651.44199999999978	652.29100000000005	653.1389999999999	653.98699999999997	654.83400000000006	655.6869999999999	656.54599999999982	657.40099999999973	658.255	659.1099999999999	659.96199999999976	660.81099999999969	661.66100000000006	662.5139999999999	663.37	664.22699999999998	665.09	665.95599999999968	666.8159999999998	667.66799999999967	668.51599999999996	669.36099999999976	670.21299999999997	671.072	671.93599999999969	672.8009999999997	673.66599999999971	674.52800000000002	675.3889999999999	676.25199999999973	677.12400000000002	677.99299999999971	678.85099999999977	679.70299999999997	680.553	681.40199999999982	682.25199999999973	683.1099999999999	683.97299999999996	684.83299999999974	685.69	686.54599999999982	687.40099999999973	688.25199999999973	689.10699999999997	689.96699999999976	690.82899999999972	691.68399999999997	692.53399999999999	693.38799999999969	694.25199999999973	695.125	695.99299999999971	696.8529999999995	697.71400000000006	698.57299999999998	699.42699999999968	700.27800000000002	701.12599999999998	701.97299999999996	702.82399999999996	703.678	704.53600000000006	705.39300000000003	706.245	707.101	707.95299999999975	708.80599999999981	709.6569999999997	710.50700000000006	711.36099999999976	712.21500000000003	713.07500000000005	713.92899999999997	714.78899999999999	715.64799999999968	716.50199999999973	717.36300000000006	718.22400000000005	719.08500000000004	719.94399999999996	720.80499999999972	721.66399999999999	722.52199999999971	723.38099999999997	724.24199999999996	725.101	725.95599999999968	726.81199999999967	727.66899999999998	728.53	729.39099999999996	730.24800000000005	731.10599999999999	731.96799999999962	732.8299999999997	733.69100000000003	734.5509999999997	735.41699999999969	736.28099999999995	737.14300000000003	738.00599999999997	738.86799999999948	739.73400000000004	740.601	741.46799999999962	742.33799999999974	743.20699999999999	744.07399999999996	744.93699999999967	745.8009999999997	746.66199999999981	747.52499999999998	748.39099999999996	749.26099999999997	750.13499999999999	751.005	751.87199999999996	752.73900000000003	753.60599999999999	754.46499999999969	755.32499999999982	756.18	757.03299999999967	757.88799999999969	758.75400000000002	759.625	760.49400000000003	761.35999999999967	762.22299999999996	763.08699999999999	763.94599999999969	764.8	765.65599999999972	766.52	767.39300000000003	768.26599999999996	769.13799999999969	770.00700000000006	770.87699999999973	771.745	772.61199999999997	773.47900000000004	774.34599999999978	775.21599999999989	776.08799999999997	776.96199999999976	777.83899999999971	778.71900000000005	779.601	780.48599999999999	781.38300000000004	782.28200000000004	783.18	784.07500000000005	784.96399999999971	785.85199999999975	786.73500000000001	787.61900000000003	788.49799999999971	789.37400000000002	790.24900000000002	791.12	791.99299999999971	792.86799999999948	793.74799999999971	794.6279999999997	795.50900000000001	796.38699999999972	797.2579999999997	798.12599999999998	798.99199999999996	799.86099999999976	800.72699999999998	801.59799999999996	802.46899999999971	803.34099999999978	804.20899999999995	805.077	805.9459999999998	806.81999999999971	807.69600000000003	808.56799999999976	809.4409999999998	810.31999999999971	811.202	812.08299999999997	812.97	813.8529999999995	814.73099999999999	815.61299999999972	816.48799999999972	817.36099999999976	818.23799999999972	819.11799999999971	820.0029999999997	820.88900000000001	821.77200000000005	822.6519999999997	823.53300000000002	824.41499999999996	825.29399999999998	826.17600000000004	827.05699999999979	827.93899999999996	828.81999999999971	829.70100000000002	830.58199999999999	831.4599999999997	832.34199999999976	833.226	834.10500000000002	834.98199999999997	835.8589999999997	836.73500000000001	837.61599999999999	838.5	839.38800000000003	840.27300000000002	841.15899999999999	842.04	842.923	843.8059999999997	844.69100000000003	845.57600000000002	846.45899999999972	847.33899999999971	848.21900000000005	849.09799999999996	849.98299999999972	850.86599999999976	851.74900000000002	852.64	853.53599999999972	854.42999999999984	855.31999999999971	856.21	857.09699999999998	857.98400000000004	858.8779999999997	859.78	860.68100000000004	861.57500000000005	862.46299999999974	863.3499999999998	864.23299999999972	865.11599999999999	866.00099999999998	866.88400000000001	867.76800000000003	868.65	869.529	870.41099999999972	871.29600000000005	872.18399999999997	873.07600000000002	873.96299999999974	874.85199999999975	875.745	876.64099999999996	877.53300000000002	878.42499999999973	879.32399999999996	880.22	881.11400000000003	882.00900000000001	882.90599999999972	883.803	884.70600000000002	885.61	886.52	887.43299999999977	888.35199999999975	889.27499999999998	890.2	891.12599999999998	892.05699999999979	892.99099999999999	893.92699999999979	894.86299999999949	895.79399999999998	896.72299999999996	897.64699999999971	898.57399999999996	899.50099999999998	900.42499999999973	901.34899999999971	902.27	903.19200000000001	904.11599999999999	905.04300000000001	905.97699999999998	906.91399999999999	907.8449999999998	908.77700000000004	909.70899999999995	910.63800000000003	911.56299999999976	912.48199999999997	913.40599999999972	914.33599999999979	915.26699999999971	916.197	917.1279999999997	918.05699999999979	918.98400000000004	919.91399999999999	920.84199999999976	921.77200000000005	922.70299999999997	923.62900000000002	924.5559999999997	925.48500000000001	926.41300000000001	927.3449999999998	928.28	929.21199999999999	930.14300000000003	931.07299999999998	932.00199999999973	932.928	933.8589999999997	934.78899999999999	935.71600000000001	936.64599999999996	937.57600000000002	938.51199999999972	939.44399999999996	940.37400000000002	941.3	942.22900000000004	943.16499999999996	944.101	945.03699999999969	945.97400000000005	946.91099999999972	947.8299999999997	948.73	949.62599999999998	950.51599999999996	951.41300000000001	952.30999999999983	953.20799999999997	954.10599999999999	955.005	955.9	956.79700000000003	957.69500000000005	958.59400000000005	959.49099999999999	960.39	961.28899999999999	962.19299999999998	963.09900000000005	964.00699999999972	964.92	965.8299999999997	966.73299999999972	967.6329999999997	968.5319999999997	969.43599999999969	970.33899999999971	971.245	972.15599999999972	973.06699999999978	973.976	974.8829999999997	975.78700000000003	976.68600000000004	977.58799999999997	978.49	979.38900000000001	980.28800000000001	981.18700000000001	982.08299999999997	982.97500000000002	983.87	984.76400000000001	985.66199999999969	986.56399999999996	987.45799999999974	988.3539999999997	989.255	990.1569999999997	991.06099999999969	991.96199999999976	992.85999999999979	993.76199999999972	994.70399999999995	995.66899999999998	996.64800000000002	997.63199999999972	998.61799999999971	999.60799999999972	1000.6	1001.59	1002.582	1003.569	1004.553	1005.54	1006.525	1007.508	1008.492	1009.476	1010.456	1011.433	1012.413	1013.39	1014.3680000000001	1015.347	1016.319	1017.29	1018.2619999999999	1019.24	1020.213	1021.188	1022.1609999999999	1023.13	1024.0930000000001	1025.0550000000001	1026.0150000000001	1026.979	1027.941	1028.9010000000001	1029.865	1030.828	1031.7919999999999	1032.7560000000001	1033.7190000000001	1034.68	1035.644	1036.6120000000001	1037.578	1038.5409999999999	1039.5050000000001	1040.4659999999999	1041.4280000000001	1042.394	1043.357	1044.3209999999999	1045.2840000000001	1046.2460000000001	1047.201	1048.134	1049.047	1049.954	1050.864	1051.7729999999999	1052.68	1053.586	1054.4939999999999	1055.4079999999999	1056.3240000000001	1057.241	1058.1569999999999	1059.0719999999999	1059.9839999999999	1060.893	1061.8009999999999	1062.7090000000001	1063.614	1064.5229999999999	1065.43	1066.335	1067.2349999999999	1068.135	1069.038	1069.941	1070.8430000000001	1071.7439999999999	1072.6420000000001	1073.5440000000001	1074.4480000000001	1075.357	1076.2760000000001	1077.194	1078.1120000000001	1079.03	1079.951	1080.877	1081.8030000000001	1082.7270000000001	1083.644	1084.5609999999999	1085.4770000000001	1086.393	1087.316	1088.24	1089.1669999999999	1090.0909999999999	1091.0160000000001	1091.9449999999999	1092.875	1093.8009999999999	1.7858554823985601E-2	9.2173186186134091E-3	6.39451479176667E-2	3.6869274475067701E-2	4.5510510680030501E-2	9.1597103773916305E-2	3.6869274475067701E-2	8.2379785155098195E-2	7.3162466536484796E-2	7.3162466536280196E-2	9.1597103773916305E-2	6.4521230331317306E-2	0.100814422392734	9.1021021360265797E-2	8.2955867568748606E-2	0.100238339979084	0.10081442239253	0.100814422392734	0.118672977216515	0.11003174101134799	0.11060782342520301	0.127314213421478	0.119825142043816	0.12789029583533301	0.154966169277933	0.13768369686759699	0.14632493307276501	0.16533565272405201	0.14632493307276501	0.173976888929015	0.173976888929015	0.183194207547833	0.183194207547833	0.192411526166651	0.183194207547628	0.21948739960925001	0.20162884478526399	0.21027008099043201	0.23792203684668101	0.22006348202289999	0.23792203684668101	0.23849811926033199	0.24713935546549901	0.26557399270293103	0.26557399270293103	0.28400862994056703	0.27421522890789402	0.28400862994056703	0.30244326717799902	0.32030182200177998	0.32030182200177998	0.32087790441563502	0.32951914062059801	0.32894305820674202	0.366388415095665	0.35717109647684703	0.35717109647684703	0.37560573371448103	0.37560573371427602	0.38424696991944401	0.39346428853826199	0.40325768957072999	0.41189892577569298	0.43033356301332898	0.43033356301312498	0.43090964542698001	0.44819211783710999	0.44876820025076097	0.46720283748819202	0.457985518869579	0.47584407369336001	0.49427871093079101	0.46720283748839703	0.49427871093079101	0.49485479334464599	0.484485309898322	0.50407211196346402	0.51271334816822201	0.50349602954981398	0.52250674920069096	0.52135458437359505	0.52193066678704003	0.53114798540585795	0.52250674920089601	0.52999582057855799	0.53114798540585795	0.53114798540606301	0.54036530402467597	0.53114798540585795	0.54958262264329005	0.53114798540606301	0.54036530402467597	0.53978922161102605	0.54036530402447203	0.54036530402467597	0.53978922161102605	0.53114798540606301	0.54094138643832701	0.53978922161082099	0.53114798540606301	0.51271334816842695	0.54900654022963902	0.51328943058207799	0.52135458437339	0.53114798540606301	0.52250674920069096	0.51213726575477603	0.51328943058207799	0.51271334816842695	0.50349602954960904	0.49427871093079101	0.52250674920089601	0.49427871093099601	0.49427871093079101	0.49485479334444199	0.48506139231217799	0.48506139231218398	0.47642015610701599	0.47584407369336601	0.47642015610701599	0.46662675507475199	0.47584407369336601	0.46720283748819802	0.44876820025076603	0.457985518869585	0.44819211783711599	0.44934428266441701	0.44876820025076603	0.43897479921829802	0.439550881631948	0.43033356301333497	0.43033356301313003	0.43090964542698501	0.43033356301333497	0.411322843362048	0.42169232680816698	0.41247500818934901	0.411322843362048	0.40268160715708501	0.40325768957053099	0.39404037095191702	0.39346428853826698	0.39404037095191702	0.39346428853826698	0.37502965130063098	0.38482305233309899	0.366388415095668	0.37502965130063098	0.376181816128136	0.36581233268201702	0.35717109647684903	0.35717109647684903	0.35717109647684903	0.35717109647684903	0.35659501406319899	0.33931254165306801	0.34737769544438102	0.33931254165306801	0.33816037682556299	0.33931254165306801	0.33873645923941798	0.32030182200178198	0.33009522303424998	0.3295191406206	0.32030182200178198	0.31166058579681899	0.32030182200178198	0.32030182200178198	0.31108450338316801	0.31166058579661399	0.31108450338316801	0.31166058579681899	0.30186718476414498	0.32030182200198598	0.29322594855918199	0.29264986614553201	0.30244326717800002	0.29322594855918199	0.30244326717800002	0.28343254752691799	0.29322594855918199	0.28400862994036402	0.28343254752691799	0.28400862994036402	0.28400862994056902	0.28400862994036402	0.27421522890810002	0.28343254752691799	0.27536739373519697	0.274791311321751	0.27421522890810002	0.26557399270293303	0.28400862994056902	0.26557399270293303	0.274791311321751	0.26557399270293303	0.27421522890789501	0.26615007511678801	0.26499791028928199	0.26615007511658301	0.256356674084114	0.26499791028928199	0.26615007511678801	0.26499791028928199	0.26615007511658301	0.26499791028928199	0.256356674084114	0.247139355465501	0.26615007511658301	0.25578059167066902	0.26557399270293303	0.256356674084114	0.247139355465501	0.25693275649776498	0.256356674084319	0.247139355465296	0.256356674084319	0.26499791028928199	0.247139355465501	0.25693275649776498	0.24656327305185	0.25693275649776498	0.256356674084319	0.247139355465296	0.24771543787915201	0.256356674084319	0.25578059167046402	0.24771543787915201	0.247139355465501	0.247139355465296	0.24713935546549501	0.24713935546549501	0.256356674084108	0.24713935546549501	0.256356674084108	0.24771543787914499	0.24713935546549501	0.256356674084108	0.24713935546549501	0.24713935546549501	0.24713935546529001	0.24713935546549501	0.24771543787914499	0.24713935546549501	0.256356674084108	0.23792203684667701	0.256356674084108	0.24713935546549501	0.25635667408431301	0.24713935546529001	0.24771543787914499	0.25578059167045702	0.24771543787914499	0.23792203684667701	0.25635667408431301	0.24713935546529001	0.25635667408431301	0.24713935546529001	0.24771543787914499	0.264997910289275	0.25693275649796299	0.24713935546549501	0.256356674084108	0.256356674084108	0.24713935546549501	0.25635667408431301	0.256356674084108	0.26557399270292598	0.26557399270292598	0.25578059167066203	0.26615007511657601	0.264997910289275	0.26615007511657601	0.27421522890809302	0.26615007511657601	0.274791311321744	0.27421522890788802	0.274791311321744	0.28400862994056197	0.28343254752670599	0.28400862994056197	0.28400862994035703	0.29264986614552402	0.293225948559379	0.293225948559175	0.293225948559175	0.30186718476434199	0.30244326717799302	0.31050842096930498	0.29380203097302998	0.31050842096930498	0.32087790441562902	0.32030182200177298	0.32030182200177298	0.33009522303424199	0.32087790441542402	0.32951914062059101	0.32894305820694097	0.34852986027187799	0.338160376825554	0.34795377785822701	0.32951914062059101	0.36696449750910398	0.35717109647704498	0.35717109647683998	0.35717109647683998	0.37502965130062099	0.366388415095658	0.37502965130062099	0.384823052333089	0.39346428853825699	0.384823052333089	0.39404037095190703	0.41132284336203701	0.41247500818954302	0.41247500818933802	0.43897479921828703	0.43033356301332398	0.43955088163193701	0.45798551886957301	0.44876820025075498	0.47584407369335302	0.48563747472582203	0.48506139231196699	0.51271334816841996	0.50349602954960204	0.52250674920088902	0.55822385884845005	0.55879994126230503	0.57665849608588204	0.60431045194233501	0.61295168814729795	0.62332117159362099	0.64982096262236499	0.67747291847861402	0.70512487433506699	0.72355951157229403	0.741418066396484	0.78750465948995896	0.81515661534641304	0.833015170170194	0.87910176326407896	0.89753640050150996	0.94304691118154005	0.97934010324295595	1.0260027787504911	1.0525025697794399	1.108382563905588	1.1348823549345359	1.199979667679502	1.244914095945882	1.282359452834599	1.3457285183386141	1.3641631555760461	1.428684385907566	1.483412215206209	1.529498808300094	1.5836505551852911	1.6297371482789711	1.703475697229309	1.7397688892903169	1.7852793999707559	1.849800630301867	1.904528459600715	1.9592562888995619	1.996125563374834	2.0514294750871271	2.1147985405911429	2.151667815066209	2.1977544081600948	2.2432649188401239	2.2887754295201539	2.3262207864088711	2.353296659851674	2.4080244891503182	2.4172418077691349	2.4541110822442032	2.4817630381004512	2.499621592924437	2.5174801477480129	2.5272735487806859	2.5272735487804812	2.535914784985648	2.5370669498131542	2.5272735487804812	2.5174801477482172	2.5094149939567001	2.4806108732731502	2.463328400862816	2.4362525274204199	2.4074484067366662	2.3809486157079229	2.3164273853764028	2.2801341933151908	2.2340476002213059	2.1885370895412768	2.1522438974798579	2.0779292661162811	2.0514294750871271	1.99612556337463	1.932180415457168	1.8860938223632839	1.8405833116830499	1.794496718589369	1.7397688892905221	1.703475697229105	1.6660303403403871	1.61187859345519	1.574433236566473	1.54735736312408	1.520281489681276	1.4649775779687779	1.4471190231449971	1.4096736662560749	1.391815111432499	1.3647392379896961	1.336511199719796	1.3186526448960161	1.290424606626116	1.282359452834599	1.272566051802335	1.245490178359532	1.23627285974092	1.2178382225032831	1.2178382225032831	1.20862090388467	1.199403585265852	1.2086209038844651	1.190186266647034	1.190186266647034	1.1907623490608901	1.190186266647034	1.1809689480282159	1.2178382225034881	1.2086209038844651	1.199403585265852	1.2178382225032831	1.20862090388467	1.2091969862983201	1.2270555411218971	1.22647945870845	1.2270555411221009	1.23627285974092	1.2639248155971661	1.27198996938848	1.245490178359532	1.2731421342159861	1.2541314145647	1.2639248155971661	1.2633487331833131	1.2731421342159861	1.2541314145647	1.2541314145647	1.245490178359532	1.2639248155971661	1.235696777327268	1.2270555411221009	1.25470749697835	1.2086209038844651	1.20862090388467	1.190186266647034	1.171751629409663	1.172327711823314	1.1533169921720261	1.145251838380714	1.1078064814919939	1.1078064814919939	1.08015452563554	1.0715132894307811	1.0530786521929389	1.016209377718075	1.0167854601317261	0.98913350427547497	0.97012278462439205	0.97069886703783803	0.95226422980061098	0.90617763670651896	0.89753640050155603	0.87910176326412404	0.87910176326391898	0.84223248878905499	0.82437393396527303	0.81458053293260002	0.78750465949020398	0.76907002225256804	0.76964610466642303	0.75063538501493099	0.72298342915888503	0.71434219295371704	0.69648363812993597	0.69533147330263501	0.66883168227368595	0.65846219882736101	0.65097312744990399	0.63138632538496497	0.61352777056097996	0.62274508917979798	0.60431045194236599	0.58587581470472905	0.577234578499766	0.57665849608611597	0.55879994126212895	0.54900654022986495	0.54900654022966	0.54094138643834799	0.53057190299222801	0.53114798540608299	0.52193066678706002	0.51271334816844605	0.51328943058209697	0.51213726575479601	0.49485479334446097	0.50349602954962802	0.494278710931015	0.48563747472584701	0.48506139231199102	0.48563747472584701	0.48506139231219603	0.48506139231219603	0.47642015610702798	0.475844073693378	0.46720283748821001	0.48563747472584701	0.46662675507455897	0.45798551886959599	0.46720283748841501	0.46662675507455897	0.44819211783712698	0.45798551886939198	0.44876820025077802	0.45798551886959599	0.43955088163195999	0.43897479921851401	0.44012696404561003	0.43033356301334602	0.43955088163195999	0.421116244394527	0.43033356301314102	0.421116244394527	0.41189892577591403	0.42111624439432299	0.40325768957074598	0.41189892577570902	0.402681607157095	0.41247500818936	0.38482305233310898	0.39346428853827697	0.39346428853827697	0.39404037095192701	0.37502965130063998	0.36638841509567699	0.36638841509567699	0.35717109647685902	0.36581233268182201	0.35717109647685902	0.35717109647685902	0.34795377785824499	0.34795377785803999	0.33873645923942702	0.33009522303425898	0.33816037682557099	0.329519140620608	0.32087790441564501	0.32030182200179003	0.32030182200179003	0.32087790441564501	0.30244326717800801	0.30186718476415297	0.30244326717800801	0.29264986614553901	0.30244326717800801	0.28400862994057602	0.29264986614553901	0.27421522890810701	0.26615007511659	0.28400862994057602	0.27479131132155299	0.27421522890810701	0.26615007511659	0.26499791028928898	0.256356674084326	0.247139355465303	0.25693275649797598	0.24656327305185699	0.247139355465303	0.23849811926033901	0.247139355465507	0.228704718227871	0.23849811926054401	0.22928080064152101	0.21948739960925701	0.21084616340408899	0.22812863581421999	0.22006348202290699	0.20162884478527099	0.219487399609052	0.20162884478547499	0.21084616340408899	0.19183544375280201	0.20162884478527099	0.20105276237182501	0.192987608580103	0.173976888929225	0.19183544375280201	0.19183544375300601	0.183770289961489	0.18319420754763399	0.18319420754783899	0.16418348789675599	0.17397688892902	0.17397688892902	0.16533565272405701	0.16418348789655099	0.16533565272405701	0.164759570310202	0.155542251691588	0.155542251691588	0.17397688892902	0.15611833410523901	0.14632493307277	0.13768369686760201	0.14632493307277	0.155542251691588	0.137107614453951	0.14632493307277	0.14690101548662499	0.137107614453951	0.13768369686760201	0.12846637824898799	0.14632493307277	0.13768369686780599	0.127314213421482	0.11924905963017	0.12846637824898799	0.118672977216519	0.12846637824898799	0.137107614453951	0.11924905963017	0.11924905963017	0.118672977216519	0.118672977216519	0.11982514204382	0.118672977216519	0.118672977216519	0.11003174101155599	0.11003174101135101	0.109455658597701	0.110607823425207	0.118672977216519	0.11003174101135101	9.1597103773919206E-2	0.11924905963017	0.100814422392738	0.118672977216519	9.1597103773919206E-2	0.11003174101135101	0.100814422392738	0.100238339978882	0.100814422392738	0.10081442239253301	0.100814422392738	9.1021021360268697E-2	0.10081442239253301	0.100814422392738	0.100814422392738	9.1597103773919206E-2	9.1597103773919206E-2	0.10081442239253301	9.1021021360268697E-2	9.2173186187569797E-2	9.1597103773919206E-2	0.100238339979087	8.2955867568751507E-2	9.1021021360268697E-2	8.2955867568751507E-2	9.1021021360268697E-2	9.2173186187569797E-2	8.2379785155100804E-2	9.1597103773919206E-2	9.1021021360268697E-2	8.2955867568751507E-2	8.2379785155305502E-2	9.1021021360268697E-2	8.2955867568751507E-2	8.2379785155100804E-2	9.1597103773919206E-2	7.3162466536487197E-2	8.2379785155100804E-2	8.2379785155100804E-2	8.2379785155100804E-2	8.2379785155305502E-2	8.2379785155100804E-2	7.31624665362825E-2	7.3162466536487197E-2	8.2955867568751507E-2	7.3162466536487197E-2	8.2379785155100804E-2	8.1803702741450296E-2	7.3162466536487197E-2	8.2955867568751507E-2	8.2379785155100804E-2	7.3162466536487197E-2	8.2379785155100804E-2	6.3945147917668796E-2	7.31624665362825E-2	8.2955867568956093E-2	8.2379785155100804E-2	7.31624665362825E-2	8.2379785155305502E-2	6.3945147917668796E-2	6.4521230331114704E-2	8.1803702741654896E-2	7.31624665362825E-2	7.3162466536487197E-2	7.3738548949933105E-2	7.3162466536487197E-2	6.3945147917668796E-2	7.31624665362825E-2	7.3162466536487197E-2	7.31624665362825E-2	6.4521230331319304E-2	7.3162466536487197E-2	7.31624665362825E-2	7.3162466536487197E-2	7.31624665362825E-2	6.4521230331319304E-2	6.3945147917668796E-2	6.4521230331319304E-2	7.3162466536487197E-2	6.3945147917464099E-2	7.3162466536487197E-2	6.3945147917668796E-2	7.3738548949933105E-2	6.3369065504018204E-2	7.3162466536487197E-2	6.4521230331319304E-2	5.5303911712501E-2	7.31624665362825E-2	5.4727829298850401E-2	7.3162466536487197E-2	7.3162466536487197E-2	5.5303911712501E-2	6.3945147917668796E-2	6.4521230331319304E-2	6.3369065503813493E-2	7.3162466536487197E-2	5.5303911712501E-2	6.3945147917668796E-2	6.4521230331319304E-2	6.3369065503813493E-2	7.3162466536487197E-2	5.5303911712501E-2	6.4521230331319304E-2	6.3945147917668796E-2	6.3945147917668796E-2	6.3945147917668796E-2	6.4521230331319304E-2	5.4151746885199803E-2	6.4521230331319304E-2	6.3945147917464099E-2	5.53039117127056E-2	6.3945147917464099E-2	6.3945147917668796E-2	6.4521230331319304E-2	5.4727829298850401E-2	5.4727829298850401E-2	5.53039117127056E-2	7.31624665362825E-2	4.5510510680236697E-2	6.4521230331319304E-2	5.4727829298850401E-2	6.3945147917668796E-2	6.4521230331114704E-2	6.3945147917668796E-2	5.4727829298850401E-2	6.3945147917668796E-2	4.5510510680236697E-2	7.3738548949933105E-2	6.3945147917668796E-2	6.4521230331319304E-2	5.4727829298850401E-2	6.3945147917668796E-2	7.3162466536487197E-2	4.6086593093682598E-2	5.4727829298850401E-2	5.5303911712501E-2	6.3945147917668796E-2	5.4727829298850401E-2	6.3945147917668796E-2	5.4727829298850401E-2	6.4521230331319304E-2	5.5303911712501E-2	5.4151746885199803E-2	5.53039117127056E-2	6.4521230331319304E-2	6.3369065503813493E-2	4.6086593093887199E-2	5.4727829298850401E-2	5.5303911712501E-2	6.4521230331319304E-2	5.4151746885199803E-2	5.5303911712501E-2	6.4521230331319304E-2	5.4151746885199803E-2	5.53039117127056E-2	5.4727829298850401E-2	6.4521230331319304E-2	6.3945147917668796E-2	4.5510510680032E-2	6.4521230331319304E-2	5.4151746885199803E-2	6.4521230331319304E-2	5.5303911712501E-2	5.4727829298850401E-2	6.3945147917668796E-2	6.3945147917668796E-2	4.6086593093682598E-2	5.53039117127056E-2	6.3369065503813493E-2	5.53039117127056E-2	5.5303911712501E-2	4.5510510680032E-2	6.3945147917668796E-2	4.5510510680032E-2	6.4521230331319304E-2	6.3945147917668796E-2	6.3945147917668796E-2	4.6086593093887199E-2	5.4727829298850401E-2	5.5303911712501E-2	4.5510510680032E-2	7.3162466536487197E-2	5.5303911712501E-2	5.4727829298850401E-2	6.3945147917668796E-2	5.4727829298850401E-2	5.5303911712501E-2	5.53039117127056E-2	6.3369065503813493E-2	5.53039117127056E-2	6.3945147917464099E-2	5.4727829299055099E-2	5.5303911712501E-2	6.3945147917668796E-2	5.4727829298850401E-2	5.5303911712501E-2	6.3369065504018204E-2	5.5303911712501E-2	5.5303911712501E-2	6.3945147917668796E-2	5.4727829298850401E-2	5.4727829298850401E-2	6.4521230331319304E-2	5.5303911712501E-2	6.3945147917668796E-2	5.4727829298850401E-2	5.53039117127056E-2	6.3369065503813493E-2	5.5303911712501E-2	5.53039117127056E-2	6.3369065503813493E-2	5.53039117127056E-2	5.4727829298850401E-2	5.5303911712501E-2	6.3945147917668796E-2	5.4727829298850401E-2	5.5303911712501E-2	6.3945147917668796E-2	6.3945147917668796E-2	5.5303911712501E-2	5.4727829298850401E-2	5.4727829298850401E-2	6.4521230331319304E-2	5.4151746885199803E-2	5.53039117127056E-2	5.4727829298850401E-2	5.5303911712501E-2	5.5303911712501E-2	6.3369065504018204E-2	6.4521230331319304E-2	5.5303911712501E-2	5.4151746885199803E-2	6.4521230331319304E-2	4.5510510680032E-2	5.53039117127056E-2	6.3945147917464099E-2	6.3945147917668796E-2	6.3945147917668796E-2	5.5303911712501E-2	5.4727829298850401E-2	6.3945147917668796E-2	5.5303911712501E-2	7.3162466536487197E-2	5.4727829298850401E-2	5.5303911712501E-2	4.5510510680236697E-2	5.5303911712501E-2	7.3162466536487197E-2	5.4727829298850401E-2	5.5303911712501E-2	6.3945147917668796E-2	5.4727829298850401E-2	6.3945147917668796E-2	6.4521230331319304E-2	5.4727829298850401E-2	6.3945147917668796E-2	6.4521230331114704E-2	5.41517468854045E-2	5.5303911712501E-2	5.5303911712501E-2	6.3945147917668796E-2	5.4727829298850401E-2	6.4521230331319304E-2	6.3369065504018204E-2	6.4521230331319304E-2	6.3945147917464099E-2	6.4521230331319304E-2	Temperature (K)

dm/dt (mg/min)



Coke
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Conversion Rate



5BSG
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Conversion Rate



15BSG
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Conversion Rate



5OH
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1-V/V*
15OH
10dpm	294.91199999999981	295.4769999999998	296.08999999999992	296.71600000000001	297.33600000000001	297.93599999999981	298.512	299.06	299.57799999999992	300.06700000000001	300.52699999999982	300.96300000000002	301.37599999999992	301.76299999999992	302.13400000000001	302.48700000000002	302.82100000000003	303.142	303.45600000000002	303.75799999999992	304.041	304.31	304.57499999999999	304.83600000000001	305.08999999999997	305.34399999999999	305.59100000000001	305.827	306.05500000000001	306.27499999999992	306.49200000000002	306.70999999999992	306.92799999999983	307.142	307.35599999999999	307.56299999999999	307.762	307.95600000000002	308.14400000000001	308.33199999999982	308.52	308.70699999999982	308.89400000000001	309.07799999999992	309.26400000000001	309.45400000000001	309.64400000000001	309.83299999999991	310.01799999999997	310.19799999999992	310.37599999999992	310.55799999999999	310.74200000000002	310.93299999999982	311.12099999999992	311.30099999999999	311.4769999999998	311.65499999999997	311.84199999999993	312.02300000000002	312.20299999999992	312.37799999999999	312.55	312.71600000000001	312.87400000000002	313.03499999999991	313.19799999999992	313.36900000000009	313.55200000000002	313.72800000000001	313.89699999999982	314.06900000000002	314.23700000000002	314.39999999999992	314.565	314.73	314.90300000000002	315.07100000000003	315.23099999999982	315.39400000000001	315.55500000000001	315.71699999999981	315.88499999999999	316.05399999999992	316.22099999999978	316.38400000000001	316.548	316.70999999999992	316.87799999999999	317.053	317.22599999999977	317.39600000000002	317.56700000000001	317.73899999999981	317.91099999999977	318.07600000000002	318.23599999999982	318.39999999999992	318.57	318.74	318.91399999999982	319.08600000000001	319.25700000000001	319.42399999999981	319.59399999999982	319.762	319.9289999999998	320.09599999999978	320.262	320.42599999999982	320.58999999999997	320.75099999999992	320.91500000000002	321.08	321.24099999999999	321.40100000000001	321.56799999999993	321.73599999999982	321.90800000000002	322.07900000000001	322.245	322.41199999999981	322.57600000000002	322.745	322.90999999999991	323.07400000000001	323.245	323.41500000000002	323.58299999999991	323.75599999999991	323.93200000000002	324.10199999999992	324.27100000000002	324.43799999999982	324.60300000000001	324.77100000000002	324.93499999999977	325.09800000000001	325.26	325.42299999999977	325.59599999999978	325.77100000000002	325.94400000000002	326.11500000000001	326.28199999999981	326.45	326.61700000000002	326.78099999999978	326.94799999999992	327.11599999999999	327.28499999999991	327.45100000000002	327.62200000000001	327.79500000000002	327.96699999999981	328.13900000000001	328.31599999999997	328.48700000000002	328.654	328.81700000000001	328.97899999999981	329.14100000000002	329.30200000000002	329.46699999999981	329.63400000000001	329.79899999999981	329.96899999999982	330.14	330.31	330.47899999999981	330.64600000000002	330.81599999999997	330.98099999999982	331.14300000000009	331.30599999999993	331.47599999999977	331.64600000000002	331.81299999999999	331.98299999999978	332.15499999999997	332.32499999999999	332.49799999999982	332.66800000000001	332.83800000000002	333.01100000000002	333.185	333.35300000000001	333.51499999999999	333.68399999999991	333.85300000000001	334.02499999999992	334.19900000000001	334.38	334.55399999999992	334.72	334.88200000000001	335.04700000000008	335.21300000000002	335.38400000000001	335.55899999999991	335.74	335.91599999999983	336.08600000000001	336.25299999999999	336.42	336.584	336.74799999999999	336.91699999999997	337.09	337.26	337.42799999999983	337.59399999999982	337.762	337.93599999999992	338.11199999999991	338.28699999999998	338.459	338.62700000000001	338.79299999999978	338.96	339.12599999999992	339.29599999999982	339.46699999999981	339.63400000000001	339.79799999999977	339.964	340.12900000000002	340.29500000000002	340.46899999999982	340.64699999999999	340.82499999999999	340.99599999999981	341.166	341.33199999999982	341.49799999999982	341.66899999999993	341.83699999999982	342.005	342.17	342.33799999999991	342.50700000000001	342.66899999999993	342.83199999999982	342.99900000000002	343.16500000000002	343.33499999999992	343.50599999999991	343.67599999999999	343.84300000000002	344.00799999999992	344.18099999999993	344.35300000000001	344.52	344.68700000000001	344.85599999999999	345.03099999999978	345.20499999999993	345.375	345.54300000000001	345.709	345.87200000000001	346.03599999999977	346.19900000000001	346.36799999999999	346.53899999999982	346.70600000000002	346.87400000000002	347.041	347.21	347.38099999999991	347.55099999999999	347.72300000000001	347.89299999999997	348.06	348.22300000000001	348.38599999999991	348.55	348.71299999999991	348.87900000000002	349.04300000000001	349.209	349.37400000000002	349.54200000000009	349.70799999999991	349.87	350.03399999999982	350.197	350.363	350.529	350.69299999999993	350.85500000000002	351.02100000000002	351.19	351.36199999999991	351.53199999999981	351.69299999999993	351.851	352.00799999999992	352.16300000000001	352.32	352.48	352.64	352.80099999999999	352.96100000000001	353.12400000000002	353.29	353.45600000000002	353.62200000000001	353.79099999999983	353.964	354.13900000000001	354.30700000000002	354.47399999999982	354.64	354.80399999999992	354.96899999999982	355.13299999999992	355.29199999999997	355.45499999999993	355.62	355.78699999999998	355.95100000000002	356.11400000000009	356.28099999999978	356.447	356.61199999999991	356.779	356.94799999999992	357.11799999999999	357.28899999999982	357.46299999999991	357.637	357.80899999999991	357.98099999999982	358.14800000000002	358.31099999999998	358.4769999999998	358.63799999999998	358.803	358.96899999999982	359.13599999999991	359.30200000000002	359.46899999999982	359.63599999999991	359.79799999999977	359.959	360.12299999999999	360.29299999999978	360.46	360.63200000000001	360.80500000000001	360.97500000000002	361.14400000000001	361.31	361.47399999999982	361.63599999999991	361.79700000000003	361.96100000000001	362.12400000000002	362.29099999999983	362.459	362.62700000000001	362.79399999999981	362.96	363.125	363.29299999999978	363.45799999999991	363.62400000000002	363.79500000000002	363.964	364.13099999999991	364.29299999999978	364.45799999999991	364.62900000000002	364.79500000000002	364.95799999999991	365.12	365.28099999999978	365.44099999999997	365.60500000000002	365.77800000000002	365.95100000000002	366.12099999999992	366.28800000000001	366.45100000000002	366.61199999999991	366.77199999999982	366.93099999999981	367.09399999999982	367.25599999999991	367.41699999999997	367.58100000000002	367.745	367.904	368.06299999999999	368.22099999999978	368.37799999999999	368.541	368.70600000000002	368.86599999999999	369.02600000000001	369.18700000000001	369.35300000000001	369.51900000000001	369.68200000000002	369.84800000000001	370.012	370.173	370.33799999999991	370.50200000000001	370.66399999999999	370.82799999999992	370.99200000000002	371.15300000000002	371.32100000000003	371.49	371.65300000000002	371.81	371.96800000000002	372.12700000000001	372.28199999999981	372.43700000000001	372.58799999999991	372.74099999999999	372.89600000000002	373.05	373.20400000000001	373.35899999999992	373.51299999999998	373.66399999999999	373.81700000000001	373.97300000000001	374.13099999999991	374.28599999999977	374.43799999999982	374.58799999999991	374.74099999999999	374.90300000000002	375.06599999999997	375.22800000000001	375.39	375.55099999999999	375.714	375.87200000000001	376.02699999999982	376.18299999999999	376.34199999999993	376.50299999999999	376.65899999999999	376.82100000000003	376.98500000000001	377.14699999999999	377.30899999999991	377.47	377.63099999999991	377.79	377.94400000000002	378.09699999999981	378.25400000000002	378.41199999999998	378.572	378.73099999999982	378.88900000000001	379.05	379.21	379.36900000000009	379.52600000000001	379.685	379.84399999999999	380.00400000000002	380.16399999999999	380.32100000000003	380.47899999999981	380.63900000000001	380.79899999999981	380.95699999999982	381.11500000000001	381.274	381.43099999999981	381.59300000000002	381.75400000000002	381.91199999999998	382.07299999999992	382.23	382.38499999999999	382.54200000000009	382.69900000000001	382.85899999999992	383.017	383.17	383.32400000000001	383.47899999999981	383.63499999999999	383.79099999999983	383.94499999999999	384.10300000000001	384.26600000000002	384.42700000000002	384.59	384.755	384.91799999999978	385.077	385.23799999999977	385.39499999999992	385.553	385.70699999999982	385.85899999999992	386.01400000000001	386.17099999999999	386.32799999999992	386.4819999999998	386.63499999999999	386.79099999999983	386.94799999999992	387.10699999999991	387.26499999999999	387.42500000000001	387.58299999999991	387.74099999999999	387.899	388.05399999999992	388.21	388.363	388.524	388.68099999999993	388.84000000000009	389.00400000000002	389.16399999999999	389.32400000000001	389.48399999999981	389.64100000000002	389.79700000000003	389.947	390.09899999999982	390.25200000000001	390.40199999999982	390.553	390.70699999999982	390.86400000000009	391.02600000000001	391.18399999999991	391.33799999999991	391.4869999999998	391.63900000000001	391.79199999999997	391.947	392.101	392.25299999999999	392.40800000000002	392.56200000000001	392.71899999999982	392.87700000000001	393.03499999999991	393.19400000000002	393.358	393.52499999999992	393.68799999999999	393.86	394.03199999999981	394.20600000000002	394.38099999999991	394.55700000000002	394.73099999999982	394.90199999999982	395.07299999999992	395.24900000000002	395.43200000000002	395.62400000000002	395.80899999999991	395.9869999999998	396.16399999999999	396.339	396.51299999999998	396.68799999999999	396.863	397.03599999999977	397.20799999999991	397.37799999999999	397.54300000000001	397.71	397.87700000000001	398.04300000000001	398.21199999999982	398.38400000000001	398.55899999999991	398.7319999999998	398.90599999999978	399.07600000000002	399.24900000000002	399.42399999999981	399.601	399.77499999999992	399.94799999999992	400.12099999999992	400.29299999999978	400.46299999999991	400.63799999999998	400.81599999999997	400.99200000000002	401.16399999999999	401.339	401.51400000000001	401.68700000000001	401.858	402.03099999999978	402.209	402.38099999999991	402.55099999999999	402.72300000000001	402.89599999999979	403.06599999999997	403.23799999999977	403.40899999999982	403.58	403.75200000000001	403.92500000000001	404.1040000000001	404.28	404.459	404.63400000000001	404.80599999999998	404.98399999999998	405.16500000000002	405.346	405.53199999999998	405.71499999999997	405.89400000000001	406.06599999999997	406.23500000000001	406.40599999999978	406.57900000000001	406.75599999999991	406.93599999999992	407.11599999999999	407.29199999999997	407.46499999999997	407.63400000000001	407.80500000000001	407.97800000000001	408.15600000000001	408.33499999999998	408.50900000000001	408.68099999999998	408.85500000000002	409.029	409.2	409.37200000000001	409.541	409.714	409.88900000000001	410.06	410.23	410.404	410.57400000000001	410.74599999999992	410.92399999999981	411.09699999999981	411.274	411.44600000000003	411.61199999999991	411.78599999999977	411.96199999999982	412.14	412.322	412.5	412.67200000000008	412.84100000000001	413.01099999999991	413.18099999999998	413.351	413.52300000000002	413.69600000000003	413.87400000000002	414.04599999999999	414.21799999999979	414.38799999999998	414.55599999999998	414.72199999999981	414.88799999999998	415.05599999999998	415.22599999999977	415.399	415.56700000000001	415.7369999999998	415.90800000000002	416.077	416.24700000000001	416.41199999999998	416.58299999999991	416.75599999999991	416.92799999999983	417.1	417.27	417.43700000000001	417.60699999999991	417.77600000000001	417.94799999999992	418.12700000000001	418.30399999999992	418.47899999999998	418.6570000000001	418.83199999999982	419.00299999999999	419.16899999999993	419.334	419.50299999999999	419.67399999999992	419.84399999999999	420.02099999999979	420.19099999999997	420.36	420.53399999999982	420.70600000000002	420.88200000000001	421.05399999999992	421.22500000000002	421.39599999999979	421.56799999999993	421.74	421.91300000000001	422.08499999999998	422.26	422.43200000000002	422.60300000000001	422.77600000000001	422.952	423.12799999999999	423.30099999999999	423.47199999999981	423.64600000000002	423.82100000000003	423.99499999999978	424.16700000000009	424.33699999999982	424.50900000000001	424.68	424.85	425.02199999999982	425.19600000000003	425.36799999999999	425.53999999999979	425.71100000000001	425.88400000000001	426.05700000000002	426.23099999999982	426.40599999999978	426.58	426.75099999999992	426.92099999999982	427.08799999999991	427.26099999999991	427.4289999999998	427.59800000000001	427.76799999999997	427.93700000000001	428.10699999999991	428.27300000000002	428.44	428.61199999999991	428.78999999999979	428.96699999999981	429.14499999999998	429.32299999999992	429.49799999999982	429.67200000000008	429.846	430.02	430.19399999999979	430.363	430.53999999999979	430.71799999999979	430.892	431.06299999999999	431.2319999999998	431.39599999999979	431.56700000000001	431.73899999999998	431.90699999999998	432.06899999999979	432.23299999999978	432.399	432.56599999999997	432.7369999999998	432.90899999999982	433.08	433.25700000000001	433.4289999999998	433.60599999999999	433.78300000000002	433.959	434.13200000000001	434.3	434.46699999999981	434.63200000000001	434.8	434.97199999999981	435.14400000000001	435.31899999999979	435.49700000000001	435.673	435.84699999999992	436.01900000000001	436.19399999999979	436.36799999999999	436.54399999999993	436.72	436.89400000000001	437.06599999999997	437.24099999999999	437.41099999999977	437.58299999999991	437.75700000000001	437.93299999999982	438.10599999999999	438.27199999999982	438.43899999999979	438.608	438.779	438.95400000000001	439.12900000000002	439.30500000000001	439.47800000000001	439.64800000000002	439.82299999999992	440.00099999999992	440.17700000000002	440.34800000000001	440.51400000000001	440.67899999999992	440.84300000000002	441.00700000000001	441.17200000000008	441.34000000000009	441.51400000000001	441.68899999999991	441.86099999999999	442.03499999999991	442.209	442.38099999999991	442.553	442.72199999999981	442.88799999999998	443.05099999999999	443.22399999999982	443.40300000000002	443.58600000000001	443.767	443.947	444.12200000000001	444.29599999999982	444.46600000000001	444.63599999999991	444.80099999999999	444.96899999999982	445.14	445.31099999999998	445.48299999999978	445.65600000000001	445.82799999999992	446.00299999999999	446.178	446.351	446.52699999999982	446.70400000000001	446.87299999999999	447.041	447.20699999999982	447.37700000000001	447.54500000000002	447.71499999999997	447.89099999999979	448.065	448.24099999999999	448.41499999999979	448.59	448.76599999999979	448.93799999999982	449.108	449.27800000000002	449.45299999999992	449.625	449.79899999999981	449.97199999999981	450.14600000000002	450.32299999999992	450.50299999999999	450.68099999999998	450.85900000000009	451.03399999999982	451.20699999999982	451.38200000000001	451.55399999999992	451.72500000000002	451.89299999999997	452.06599999999997	452.23899999999998	452.41300000000001	452.58499999999998	452.75799999999998	452.93299999999982	453.10300000000001	453.274	453.44600000000003	453.61599999999999	453.78499999999991	453.95499999999998	454.12599999999992	454.29299999999978	454.464	454.642	454.81899999999979	454.99799999999982	455.17399999999992	455.35	455.52199999999982	455.69399999999979	455.86599999999999	456.03899999999982	456.22	456.399	456.57	456.74099999999999	456.91499999999979	457.089	457.26	457.42700000000002	457.59800000000001	457.76799999999997	457.93700000000001	458.10699999999991	458.27800000000002	458.45600000000002	458.63200000000001	458.80599999999998	458.9819999999998	459.154	459.32299999999992	459.49499999999978	459.67099999999999	459.84699999999992	460.02300000000002	460.19799999999992	460.36799999999999	460.53999999999979	460.71100000000001	460.88200000000001	461.05599999999998	461.22800000000001	461.39599999999979	461.56	461.7269999999998	461.89299999999997	462.06200000000001	462.2319999999998	462.40599999999978	462.57799999999992	462.74900000000002	462.91799999999978	463.08799999999991	463.26	463.42999999999978	463.59699999999981	463.762	463.92799999999983	464.09500000000003	464.26400000000001	464.42999999999978	464.59500000000003	464.76099999999991	464.92399999999981	465.09100000000001	465.25599999999991	465.42099999999982	465.584	465.74700000000001	465.91199999999998	466.08199999999982	466.24900000000002	466.41699999999997	466.59100000000001	466.76400000000001	466.93499999999977	467.10500000000002	467.27600000000001	467.44399999999979	467.60900000000009	467.77699999999982	467.94399999999979	468.11	468.27699999999982	468.44799999999992	468.61799999999999	468.79199999999997	468.96299999999991	469.13200000000001	469.29799999999977	469.46499999999997	469.63599999999991	469.81	469.98299999999978	470.15600000000001	470.32799999999992	470.49599999999981	470.66200000000009	470.82299999999992	470.98599999999982	471.15300000000002	471.322	471.49	471.6570000000001	471.82	471.9769999999998	472.13799999999998	472.30099999999999	472.464	472.62799999999999	472.79299999999978	472.95400000000001	473.11199999999991	473.27099999999979	473.43200000000002	473.59800000000001	473.76299999999998	473.92799999999983	474.09100000000001	474.25200000000001	474.41899999999981	474.58600000000001	474.75099999999992	474.91300000000001	475.07499999999999	475.23799999999977	475.40199999999982	475.56599999999997	475.72800000000001	475.89400000000001	476.06299999999999	476.2369999999998	476.41099999999977	476.58100000000002	476.74900000000002	476.91899999999981	477.09100000000001	477.26099999999991	477.42500000000001	477.589	477.75400000000002	477.92099999999982	478.08499999999998	478.24599999999992	478.40999999999991	478.57400000000001	478.73799999999977	478.90199999999982	479.065	479.22800000000001	479.392	479.55599999999998	479.72300000000001	479.892	480.05799999999999	480.22300000000001	480.38900000000001	480.55500000000001	480.72099999999978	480.88400000000001	481.04700000000008	481.20699999999982	481.37	481.53199999999998	481.69799999999992	481.86199999999991	482.02800000000002	482.19399999999979	482.36199999999991	482.53399999999982	482.70499999999998	482.875	483.03999999999979	483.20299999999992	483.36400000000009	483.53199999999998	483.69600000000003	483.85699999999991	484.01799999999997	484.17700000000002	484.34000000000009	484.51299999999998	484.68700000000001	484.85699999999991	485.024	485.19299999999993	485.35900000000009	485.52600000000001	485.69600000000003	485.87	486.04200000000009	486.21600000000001	486.387	486.55700000000002	486.72199999999981	486.88900000000001	487.05399999999992	487.21699999999981	487.38299999999998	487.54599999999999	487.70799999999991	487.87099999999992	488.03300000000002	488.19799999999992	488.36199999999991	488.52499999999992	488.68700000000001	488.851	489.01299999999998	489.18	489.34699999999992	489.51400000000001	489.68099999999998	489.85	490.01900000000001	490.18700000000001	490.351	490.51599999999979	490.67899999999992	490.84100000000001	491.00099999999992	491.1570000000001	491.31599999999997	491.4769999999998	491.64499999999998	491.81299999999999	491.98	492.14600000000002	492.31099999999998	492.47199999999981	492.63799999999998	492.80899999999991	492.9819999999998	493.15600000000001	493.32799999999992	493.49799999999982	493.666	493.83299999999991	494.00099999999992	494.16700000000009	494.334	494.49700000000001	494.65899999999999	494.82	494.97899999999998	495.142	495.31200000000001	495.4819999999998	495.64600000000002	495.81099999999998	495.9769999999998	496.14100000000002	496.30799999999999	496.47500000000002	496.642	496.80700000000002	496.97099999999978	497.13299999999998	497.29499999999979	497.46100000000001	497.62700000000001	497.79199999999997	497.95600000000002	498.12299999999999	498.28599999999977	498.44499999999999	498.61	498.77499999999992	498.94399999999979	499.11099999999999	499.27699999999982	499.44099999999997	499.6040000000001	499.767	499.92700000000002	500.08499999999998	500.25200000000001	500.42099999999982	500.59	500.75900000000001	500.92500000000001	501.09599999999978	501.26499999999999	501.42999999999978	501.59299999999979	501.75299999999999	501.91199999999998	502.07400000000001	502.24	502.4	502.55899999999991	502.72199999999981	502.88900000000001	503.06099999999998	503.23099999999982	503.39699999999982	503.55899999999991	503.71799999999979	503.87799999999999	504.03999999999979	504.20299999999992	504.36900000000009	504.53800000000001	504.709	504.88099999999991	505.04899999999992	505.21600000000001	505.38099999999991	505.54399999999993	505.714	505.88799999999998	506.06099999999998	506.23299999999978	506.40300000000002	506.56899999999979	506.73299999999978	506.90300000000002	507.07400000000001	507.24199999999979	507.40800000000002	507.56899999999979	507.72899999999998	507.892	508.05399999999992	508.22099999999978	508.38	508.54200000000009	508.70600000000002	508.87200000000001	509.03599999999977	509.2	509.36599999999999	509.53499999999991	509.7	509.86500000000001	510.02800000000002	510.18899999999991	510.3540000000001	510.52099999999979	510.68799999999999	510.85500000000002	511.02	511.18799999999999	511.3540000000001	511.51400000000001	511.678	511.84000000000009	512	512.16399999999999	512.32699999999977	512.49400000000003	512.66300000000001	512.83400000000006	513.00400000000002	513.16899999999998	513.33299999999974	513.495	513.66	513.82400000000007	513.99299999999971	514.16100000000006	514.32400000000007	514.49099999999999	514.65499999999997	514.8159999999998	514.97299999999996	515.13400000000001	515.29300000000001	515.45499999999981	515.61799999999971	515.78499999999997	515.95199999999977	516.11500000000001	516.28	516.44900000000007	516.61699999999996	516.78300000000002	516.94900000000007	517.11199999999997	517.27499999999998	517.43899999999996	517.60199999999998	517.77	517.93999999999983	518.10799999999972	518.27300000000002	518.43199999999979	518.59400000000005	518.755	518.91499999999996	519.07500000000005	519.23800000000006	519.40300000000002	519.56799999999976	519.73599999999999	519.90499999999997	520.07500000000005	520.24599999999998	520.41599999999971	520.58699999999999	520.76	520.93199999999979	521.101	521.26800000000003	521.43599999999981	521.60799999999972	521.77700000000004	521.94199999999978	522.10900000000004	522.27200000000005	522.43699999999978	522.60599999999999	522.774	522.9409999999998	523.11400000000003	523.28499999999997	523.44999999999982	523.61699999999996	523.78099999999995	523.94499999999971	524.11199999999997	524.279	524.44199999999978	524.60500000000002	524.77200000000005	524.94199999999978	525.11099999999999	525.279	525.44199999999978	525.60300000000007	525.76499999999999	525.93099999999981	526.09500000000003	526.26300000000003	526.42899999999997	526.59500000000003	526.76199999999972	526.93399999999997	527.10699999999997	527.27600000000007	527.44199999999978	527.60300000000007	527.76199999999972	527.92499999999973	528.08799999999997	528.24900000000002	528.41399999999999	528.57899999999995	528.74700000000007	528.9169999999998	529.09	529.26	529.428	529.59500000000003	529.76	529.923	530.09100000000001	530.25900000000001	530.423	530.58799999999997	530.755	530.92099999999982	531.08100000000002	531.23900000000003	531.39800000000002	531.56099999999969	531.72400000000005	531.88699999999972	532.04899999999998	532.20900000000006	532.3689999999998	532.53399999999999	532.69600000000003	532.86099999999976	533.03300000000002	533.20500000000004	533.37900000000002	533.55199999999979	533.72500000000002	533.89599999999996	534.06499999999983	534.23299999999972	534.40300000000002	534.577	534.74900000000002	534.91699999999969	535.08400000000006	535.24900000000002	535.41399999999999	535.57600000000002	535.74400000000003	535.91300000000001	536.08100000000002	536.24900000000002	536.41499999999996	536.58000000000004	536.74700000000007	536.91499999999996	537.08000000000004	537.24700000000007	537.41599999999971	537.58000000000004	537.75099999999998	537.92399999999998	538.09400000000005	538.25800000000004	538.42099999999982	538.58500000000004	538.74900000000002	538.91300000000001	539.08600000000001	539.26299999999969	539.4409999999998	539.61400000000003	539.78099999999995	539.95199999999977	540.12699999999973	540.3009999999997	540.47	540.63	540.79100000000005	540.9549999999997	541.11799999999971	541.279	541.44299999999976	541.60799999999972	541.77600000000007	541.94399999999996	542.11099999999999	542.27499999999998	542.43599999999969	542.59699999999998	542.76400000000001	542.93399999999997	543.10500000000002	543.27300000000002	543.43999999999983	543.60699999999997	543.77499999999998	543.94299999999976	544.11400000000003	544.28600000000006	544.4549999999997	544.61900000000003	544.779	544.93999999999983	545.10300000000007	545.26699999999983	545.42899999999997	545.59300000000007	545.76	545.92699999999979	546.09300000000007	546.26499999999999	546.43900000000008	546.60900000000004	546.779	546.95399999999972	547.12400000000002	547.29399999999998	547.46499999999969	547.63599999999997	547.80599999999981	547.97299999999996	548.13900000000001	548.30599999999981	548.471	548.63799999999969	548.80199999999979	548.96299999999974	549.12599999999998	549.28800000000001	549.44999999999982	549.61200000000008	549.77300000000002	549.93699999999978	550.096	550.25400000000002	550.41899999999998	550.59100000000001	550.76099999999997	550.928	551.09199999999998	551.25599999999997	551.42099999999982	551.59100000000001	551.76299999999969	551.93299999999977	552.10300000000007	552.27300000000002	552.4459999999998	552.61699999999996	552.78899999999999	552.96599999999978	553.13799999999969	553.30599999999981	553.471	553.63599999999997	553.80899999999997	553.98	554.149	554.31699999999978	554.48800000000006	554.66399999999999	554.84599999999978	555.02600000000007	555.20000000000005	555.3689999999998	555.53600000000006	555.70500000000004	555.87200000000007	556.03600000000006	556.19299999999998	556.35099999999977	556.51299999999969	556.67700000000002	556.8449999999998	557.01	557.17700000000002	557.34599999999978	557.50900000000001	557.673	557.83899999999971	558.0029999999997	558.16399999999999	558.33099999999979	558.49900000000002	558.66499999999996	558.8299999999997	558.99900000000002	559.17000000000007	559.34699999999975	559.52	559.68900000000008	559.85699999999974	560.02499999999998	560.19200000000001	560.35199999999975	560.51699999999983	560.68100000000004	560.8449999999998	561.01400000000001	561.18100000000004	561.34399999999982	561.50900000000001	561.66899999999998	561.82799999999975	561.99	562.15100000000007	562.30999999999972	562.47	562.63499999999999	562.79899999999998	562.96499999999969	563.13200000000006	563.29500000000007	563.45800000000008	563.62400000000002	563.78800000000001	563.9459999999998	564.10500000000002	564.26	564.41399999999999	564.57299999999998	564.73400000000004	564.89699999999971	565.05799999999977	565.21699999999998	565.37599999999998	565.53500000000008	565.69600000000003	565.85300000000007	566.01	566.16599999999971	566.32400000000007	566.48199999999997	566.63499999999999	566.79200000000003	566.95399999999972	567.11400000000003	567.27200000000005	567.42699999999979	567.58400000000006	567.73900000000003	567.89400000000001	568.05699999999979	568.21900000000005	568.37699999999973	568.53500000000008	568.69399999999996	568.8499999999998	569.01	569.16800000000001	569.3299999999997	569.49599999999998	569.65899999999999	569.82299999999975	569.98700000000008	570.149	570.31499999999983	570.48700000000008	570.65599999999972	570.82299999999975	570.99099999999999	571.1569999999997	571.32299999999975	571.48500000000001	571.64800000000002	571.81299999999976	571.97500000000002	572.13699999999972	572.303	572.46299999999974	572.61900000000003	572.77200000000005	572.928	573.08799999999997	573.24900000000002	573.41199999999981	573.58199999999999	573.75599999999997	573.92699999999979	574.09300000000007	574.26	574.42899999999997	574.59699999999998	574.76400000000001	574.9259999999997	575.09500000000003	575.26299999999969	575.43000000000006	575.59699999999998	575.76499999999999	575.93399999999997	576.10199999999998	576.26600000000008	576.42499999999973	576.58300000000008	576.73700000000008	576.89	577.04199999999969	577.19799999999998	577.36199999999985	577.52800000000002	577.69600000000003	577.86199999999985	578.02499999999998	578.18900000000008	578.35499999999979	578.52	578.68600000000004	578.85499999999979	579.024	579.18900000000008	579.34899999999971	579.51299999999969	579.67499999999995	579.83799999999974	580.00599999999997	580.173	580.33899999999971	580.50599999999997	580.67000000000007	580.83499999999981	580.99800000000005	581.15899999999999	581.31799999999976	581.47800000000007	581.63799999999969	581.803	581.96800000000007	582.13400000000001	582.29600000000005	582.45800000000008	582.62400000000002	582.79600000000005	582.971	583.14199999999983	583.31299999999976	583.49099999999999	583.66499999999996	583.83799999999974	584.01	584.18100000000004	584.34699999999975	584.50900000000001	584.67499999999995	584.84099999999978	585.00599999999997	585.173	585.33699999999976	585.50099999999998	585.65800000000002	585.81299999999976	585.97	586.13099999999997	586.29600000000005	586.45800000000008	586.62	586.78399999999999	586.95099999999979	587.12300000000005	587.29399999999998	587.46099999999979	587.62699999999973	587.79300000000001	587.96299999999974	588.13400000000001	588.29999999999995	588.46599999999978	588.63300000000004	588.79899999999998	588.96800000000007	589.13699999999972	589.303	589.46699999999976	589.63499999999999	589.80699999999979	589.97800000000007	590.14400000000001	590.30899999999997	590.47299999999996	590.64499999999998	590.81899999999996	590.98800000000006	591.15499999999997	591.31799999999976	591.48099999999999	591.64400000000001	591.81099999999969	591.98299999999972	592.15300000000002	592.31400000000008	592.47299999999996	592.63200000000006	592.79399999999998	592.95999999999981	593.13499999999999	593.30599999999981	593.47699999999998	593.64599999999996	593.81099999999969	593.976	594.13900000000001	594.30399999999997	594.47299999999996	594.64	594.80500000000006	594.97	595.13699999999972	595.30500000000006	595.471	595.63200000000006	595.79700000000003	595.96199999999976	596.12699999999973	596.28700000000003	596.44799999999975	596.61200000000008	596.779	596.9459999999998	597.11400000000003	597.28500000000008	597.45800000000008	597.63599999999997	597.80999999999972	597.98	598.14800000000002	598.31400000000008	598.47400000000005	598.63200000000006	598.79300000000001	598.95699999999977	599.11699999999996	599.274	599.43299999999977	599.596	599.76299999999969	599.9259999999997	600.09100000000001	600.25400000000002	600.41899999999998	600.58699999999999	600.75099999999998	600.90899999999999	601.06499999999983	601.22400000000005	601.39	601.56099999999969	601.73599999999999	601.90800000000002	602.08100000000002	602.24900000000002	602.42000000000007	602.59	602.755	602.92099999999982	603.08600000000001	603.25	603.41199999999981	603.57500000000005	603.73599999999999	603.90100000000007	604.06199999999978	604.22199999999998	604.38300000000004	604.54099999999971	604.702	604.86399999999981	605.03099999999972	605.19799999999998	605.36699999999962	605.53300000000002	605.69799999999998	605.86199999999985	606.02699999999982	606.18900000000008	606.35499999999979	606.524	606.69299999999998	606.86300000000006	607.0319999999997	607.19900000000007	607.36599999999976	607.53300000000002	607.697	607.8589999999997	608.02499999999998	608.19399999999996	608.36199999999985	608.52499999999998	608.69000000000005	608.8589999999997	609.029	609.202	609.37	609.53500000000008	609.69799999999998	609.86199999999985	610.024	610.19200000000001	610.35799999999949	610.52199999999971	610.68900000000008	610.85199999999975	611.02199999999971	611.19600000000003	611.36399999999981	611.53	611.69500000000005	611.8589999999997	612.02099999999996	612.17600000000004	612.3299999999997	612.48599999999999	612.64499999999998	612.81099999999969	612.97699999999998	613.14400000000001	613.31299999999976	613.48299999999972	613.65199999999982	613.81999999999971	613.98500000000001	614.15100000000007	614.31400000000008	614.47800000000007	614.64499999999998	614.81799999999976	614.99	615.16300000000001	615.3299999999997	615.49199999999996	615.65199999999982	615.81199999999978	615.97299999999996	616.13200000000006	616.29100000000005	616.45099999999979	616.61699999999996	616.78500000000008	616.95099999999979	617.11900000000003	617.28600000000006	617.45099999999979	617.61300000000006	617.78	617.94699999999978	618.11799999999971	618.28500000000008	618.45699999999977	618.625	618.79	618.95399999999972	619.11400000000003	619.27099999999996	619.43000000000006	619.59400000000005	619.75900000000001	619.92099999999982	620.08300000000008	620.25	620.43000000000006	620.60400000000004	620.77600000000007	620.94499999999971	621.11099999999999	621.27600000000007	621.43499999999972	621.58799999999997	621.73900000000003	621.89699999999971	622.06099999999969	622.22900000000004	622.39699999999971	622.56099999999969	622.721	622.8779999999997	623.04	623.20699999999999	623.37900000000002	623.54399999999998	623.70699999999999	623.87400000000002	624.04099999999971	624.20500000000004	624.3689999999998	624.53300000000002	624.70000000000005	624.86599999999976	625.03	625.19299999999998	625.3589999999997	625.52499999999998	625.69500000000005	625.8589999999997	626.01699999999983	626.17200000000003	626.32299999999975	626.47800000000007	626.64199999999983	626.80999999999972	626.97699999999998	627.14800000000002	627.31799999999976	627.48199999999997	627.64400000000001	627.80599999999981	627.97400000000005	628.14499999999998	628.31299999999976	628.48199999999997	628.649	628.81899999999996	628.98800000000006	629.15599999999972	629.31999999999971	629.48299999999972	629.64699999999971	629.81199999999978	629.97299999999996	630.13200000000006	630.29	630.44900000000007	630.60900000000004	630.77300000000002	630.93999999999983	631.10599999999999	631.26499999999999	631.423	631.58600000000001	631.74700000000007	631.90599999999972	632.06999999999971	632.23800000000006	632.40800000000002	632.572	632.73299999999972	632.89699999999971	633.06699999999978	633.23599999999999	633.404	633.56999999999971	633.73199999999997	633.88900000000001	634.04599999999982	634.20600000000002	634.37099999999998	634.54199999999969	634.70800000000008	634.87099999999998	635.03899999999999	635.20900000000006	635.37599999999998	635.53800000000001	635.69600000000003	635.85699999999974	636.02	636.18100000000004	636.33999999999969	636.50199999999973	636.66499999999996	636.8299999999997	636.99800000000005	637.17000000000007	637.34300000000007	637.51199999999972	637.67600000000004	637.83799999999974	638.00599999999997	638.17399999999998	638.34099999999978	638.5029999999997	638.66599999999971	638.83099999999979	638.99199999999996	639.154	639.31799999999976	639.48900000000003	639.66300000000001	639.83699999999976	640.00700000000006	640.17399999999998	640.34300000000007	640.51499999999999	640.68499999999995	640.84699999999975	641.00800000000004	641.17100000000005	641.33300000000008	641.49800000000005	641.66399999999999	641.83400000000006	642.00400000000002	642.16699999999969	642.3299999999997	642.49599999999998	642.66399999999999	642.83199999999977	643.00099999999998	643.17100000000005	643.33899999999971	643.50400000000002	643.66899999999998	643.83300000000008	643.995	644.15599999999972	644.3159999999998	644.47800000000007	644.64199999999983	644.80599999999981	644.96800000000007	645.12900000000002	645.28899999999999	645.45099999999979	645.61799999999971	645.78399999999999	645.94699999999978	646.11200000000008	646.27600000000007	646.44199999999978	646.60799999999972	646.77099999999996	646.93599999999969	647.10300000000007	647.27499999999998	647.44499999999971	647.60900000000004	647.77499999999998	647.93799999999976	648.101	648.26600000000008	648.43299999999977	648.59799999999996	648.76199999999972	648.9259999999997	649.08799999999997	649.24700000000007	649.40800000000002	649.57100000000003	649.73299999999972	649.89499999999998	650.05799999999977	650.22500000000002	650.39	650.55399999999997	650.71800000000007	650.88	651.04199999999969	651.20500000000004	651.37	651.53899999999999	651.71	651.87699999999973	652.04199999999969	652.21	652.375	652.53899999999999	652.70399999999995	652.86799999999948	653.0319999999997	653.19600000000003	653.35999999999979	653.52300000000002	653.68100000000004	653.8449999999998	654.01299999999969	654.18200000000002	654.34699999999975	654.51099999999997	654.678	654.84199999999976	655.00800000000004	655.173	655.33799999999974	655.50099999999998	655.66199999999981	655.8209999999998	655.97699999999998	656.13699999999972	656.29899999999998	656.45999999999981	656.62300000000005	656.78700000000003	656.95199999999977	657.11900000000003	657.28500000000008	657.44999999999982	657.61699999999996	657.78600000000006	657.95699999999977	658.1279999999997	658.29300000000001	658.45699999999977	658.61799999999971	658.78200000000004	658.94299999999976	659.10199999999998	659.26400000000001	659.43099999999981	659.59900000000005	659.77099999999996	659.93900000000008	660.10300000000007	660.26499999999999	660.4219999999998	660.58600000000001	660.75	660.91499999999996	661.08400000000006	661.25	661.41300000000001	661.57500000000005	661.74	661.90499999999997	662.06899999999996	662.23099999999999	662.39599999999996	662.56099999999969	662.726	662.89300000000003	663.05899999999997	663.22199999999998	663.38300000000004	663.54500000000007	663.70800000000008	663.87	664.03500000000008	664.19600000000003	664.35999999999979	664.52600000000007	664.69100000000003	664.85599999999977	665.01699999999983	665.18100000000004	665.34599999999978	665.51299999999969	665.68000000000006	665.85099999999977	666.02199999999971	666.19399999999996	666.36300000000006	666.5319999999997	666.702	666.87099999999998	667.03600000000006	667.202	667.36699999999962	667.53099999999972	667.69200000000001	667.85499999999979	668.02499999999998	668.197	668.37300000000005	668.54399999999998	668.71500000000003	668.88599999999997	669.053	669.22199999999998	669.39	669.55699999999979	669.72400000000005	669.89100000000008	670.05399999999997	670.21900000000005	670.38	670.54099999999971	670.70100000000002	670.86499999999978	671.0319999999997	671.20100000000002	671.36599999999976	671.53399999999999	671.69900000000007	671.86099999999976	672.02199999999971	672.18499999999995	672.3449999999998	672.50900000000001	672.68100000000004	672.85300000000007	673.01800000000003	673.18499999999995	673.3589999999997	673.53899999999999	673.71600000000001	673.88599999999997	674.0509999999997	674.21400000000006	674.38	674.54899999999998	674.71400000000006	674.87699999999973	675.03899999999999	675.20100000000002	675.36199999999985	675.52099999999996	675.68299999999999	675.84799999999962	676.01499999999999	676.17899999999997	676.33999999999969	676.50199999999973	676.66100000000006	676.82400000000007	676.98900000000003	677.149	677.30999999999983	677.46800000000007	677.6279999999997	677.78700000000003	677.95299999999975	678.11699999999996	678.28	678.44399999999996	678.60699999999997	678.774	678.93999999999983	679.10500000000002	679.26800000000003	679.42899999999997	679.59100000000001	679.75400000000002	679.91800000000001	680.08400000000006	680.24900000000002	680.41300000000001	680.57299999999998	680.73199999999997	680.88699999999972	681.04899999999998	681.21500000000003	681.38	681.54099999999971	681.70600000000002	681.87099999999998	682.0319999999997	682.19299999999998	682.35699999999974	682.52300000000002	682.68799999999999	682.85999999999979	683.03099999999972	683.19799999999998	683.36099999999976	683.52099999999996	683.678	683.83899999999971	683.99900000000002	684.16100000000006	684.32799999999975	684.49900000000002	684.66699999999969	684.83199999999977	685	685.16699999999969	685.33099999999979	685.49599999999998	685.65899999999999	685.81899999999996	685.97500000000002	686.14100000000008	686.31099999999969	686.47900000000004	686.64599999999996	686.81099999999969	686.971	687.13499999999999	687.30199999999979	687.47	687.63699999999972	687.80199999999979	687.96800000000007	688.13499999999999	688.3009999999997	688.46199999999976	688.62400000000002	688.78600000000006	688.95399999999972	689.125	689.29300000000001	689.46099999999979	689.6279999999997	689.79399999999998	689.96099999999979	690.13	690.30199999999979	690.47400000000005	690.64100000000008	690.80699999999979	690.96899999999982	691.12900000000002	691.29100000000005	691.45699999999977	691.625	691.79399999999998	691.95999999999981	692.1279999999997	692.29600000000005	692.46199999999976	692.6279999999997	692.79399999999998	692.95800000000008	693.12400000000002	693.28899999999999	693.44699999999978	693.60900000000004	693.76900000000001	693.93000000000006	694.09199999999998	694.255	694.42099999999982	694.58900000000006	694.75400000000002	694.91699999999969	695.08100000000002	695.24199999999996	695.4069999999997	695.57500000000005	695.74400000000003	695.91599999999971	696.08900000000006	696.26400000000001	696.43699999999978	696.60599999999999	696.77499999999998	696.9459999999998	697.11200000000008	697.27600000000007	697.44199999999978	697.60799999999972	697.77200000000005	697.93599999999969	698.101	698.26400000000001	698.428	698.58900000000006	698.75099999999998	698.91199999999981	699.07400000000007	699.23900000000003	699.40499999999997	699.56799999999976	699.72900000000004	699.89199999999983	700.05799999999977	700.22500000000002	700.39199999999983	700.55899999999997	700.72400000000005	700.89300000000003	701.06400000000008	701.23	701.39499999999998	701.55599999999981	701.72	701.89199999999983	702.05899999999997	702.22400000000005	702.38799999999969	702.55899999999997	702.73199999999997	702.904	703.07400000000007	703.24099999999999	703.40800000000002	703.57600000000002	703.745	703.91399999999999	704.08400000000006	704.25400000000002	704.4219999999998	704.59	704.75400000000002	704.91800000000001	705.08300000000008	705.24599999999998	705.41000000000008	705.57600000000002	705.74	705.90300000000002	706.06999999999971	706.23800000000006	706.40499999999997	706.56999999999971	706.73299999999972	706.89499999999998	707.05899999999997	707.22	707.38200000000006	707.54500000000007	707.70800000000008	707.87099999999998	708.03699999999981	708.20299999999997	708.37200000000007	708.54099999999971	708.70699999999999	708.87300000000005	709.04099999999971	709.20500000000004	709.37	709.53399999999999	709.69799999999998	709.86799999999948	710.04099999999971	710.202	710.36499999999978	710.53099999999972	710.697	710.86199999999985	711.029	711.19500000000005	711.35999999999979	711.52600000000007	711.69299999999998	711.86199999999985	712.03099999999972	712.19799999999998	712.3689999999998	712.54	712.71	712.87599999999998	713.04399999999998	713.20900000000006	713.37300000000005	713.53500000000008	713.69399999999996	713.85199999999975	714.00599999999997	714.16399999999999	714.3209999999998	714.47900000000004	714.64100000000008	714.803	714.96399999999971	715.1279999999997	715.29100000000005	715.45399999999972	715.61799999999971	715.78600000000006	715.94999999999982	716.11200000000008	716.27300000000002	716.43900000000008	716.61	716.78099999999995	716.94999999999982	717.11599999999999	717.28600000000006	717.45399999999972	717.62099999999998	717.78800000000001	717.95900000000006	718.13	718.30199999999979	718.47699999999998	718.64800000000002	718.81499999999983	718.98400000000004	719.14699999999971	719.30699999999979	719.47	719.63200000000006	719.79600000000005	719.96599999999978	720.13400000000001	720.29600000000005	720.45800000000008	720.62400000000002	720.79399999999998	720.96299999999974	721.12699999999973	721.29	721.45599999999979	721.62300000000005	721.78800000000001	721.95399999999972	722.11699999999996	722.27700000000004	722.4409999999998	722.60500000000002	722.77200000000005	722.93599999999969	723.1	723.26299999999969	723.428	723.59300000000007	723.75900000000001	723.9259999999997	724.09100000000001	724.25700000000006	724.423	724.58600000000001	724.745	724.90300000000002	725.06099999999969	725.221	725.38300000000004	725.54599999999982	725.70699999999999	725.8689999999998	726.03099999999972	726.19100000000003	726.35300000000007	726.52099999999996	726.68799999999999	726.85099999999977	727.01800000000003	727.18600000000004	727.35199999999975	727.52099999999996	727.69	727.85399999999981	728.02	728.18100000000004	728.33599999999979	728.48700000000008	728.64199999999983	728.80699999999979	728.98099999999999	729.1569999999997	729.33699999999976	729.51299999999969	729.68399999999997	729.85999999999979	730.03500000000008	730.20500000000004	730.38	730.55899999999997	730.73299999999972	730.90499999999997	731.07500000000005	731.24099999999999	731.399	731.553	731.71	731.86699999999962	732.024	732.19100000000003	732.36699999999962	732.54500000000007	732.721	732.89300000000003	733.06499999999983	733.23099999999999	733.39800000000002	733.55799999999977	733.71500000000003	733.86699999999962	734.02499999999998	734.18799999999999	734.34799999999962	734.505	734.66300000000001	734.81799999999976	734.976	735.13799999999969	735.3009999999997	735.46699999999976	735.62699999999973	735.78300000000002	735.94199999999978	736.10799999999972	736.27300000000002	736.44199999999978	736.60699999999997	736.77	736.93399999999997	737.1	737.26499999999999	737.43599999999969	737.60900000000004	737.78500000000008	737.95800000000008	738.1279999999997	738.28899999999999	738.45399999999972	738.62	738.79	738.95099999999979	739.11599999999999	739.28200000000004	739.45399999999972	739.62300000000005	739.79100000000005	739.96599999999978	740.13799999999969	740.30799999999977	740.47800000000007	740.64800000000002	740.81799999999976	740.98700000000008	741.15300000000002	741.3159999999998	741.48299999999972	741.65800000000002	741.84199999999976	742.03099999999972	742.21400000000006	742.39300000000003	742.57500000000005	742.74	742.90199999999982	743.06400000000008	743.226	743.38200000000006	743.54199999999969	743.70399999999995	743.87	744.03300000000002	744.19500000000005	744.35699999999974	744.51900000000001	744.68799999999999	744.86099999999976	745.03399999999999	745.20100000000002	745.3689999999998	745.54199999999969	745.72	745.89699999999971	746.06899999999996	746.24199999999996	746.41300000000001	746.58600000000001	746.75900000000001	746.93199999999979	747.10500000000002	747.27	747.43299999999977	747.60199999999998	747.77200000000005	747.94299999999976	748.11799999999971	748.29100000000005	748.46099999999979	748.62699999999973	748.79100000000005	748.95800000000008	749.125	749.29	749.45099999999979	749.61	749.77099999999996	749.93399999999997	750.09699999999998	750.25900000000001	750.4219999999998	750.58100000000002	750.73800000000006	750.89800000000002	751.0659999999998	751.23199999999997	751.399	751.56299999999976	751.72900000000004	751.89400000000001	752.05599999999981	752.22199999999998	752.38599999999997	752.54899999999998	752.71600000000001	752.88300000000004	753.05699999999979	753.23700000000008	753.41000000000008	753.58199999999999	753.7529999999997	753.92499999999973	754.09900000000005	754.274	754.44699999999978	754.61699999999996	754.78399999999999	754.94999999999982	755.11500000000001	755.279	755.44799999999975	755.62300000000005	755.79700000000003	755.971	756.14499999999998	756.31799999999976	756.49	756.66199999999981	756.83300000000008	757.00099999999998	757.17100000000005	757.34699999999975	757.51499999999999	757.67600000000004	757.83799999999974	758.0029999999997	758.173	758.33899999999971	758.50400000000002	758.67100000000005	758.83699999999976	759.00199999999973	759.16899999999998	759.33499999999981	759.49900000000002	759.66399999999999	759.83099999999979	759.99400000000003	760.1569999999997	760.3209999999998	760.48700000000008	760.65499999999997	760.82299999999975	760.98900000000003	761.15300000000002	761.3159999999998	761.48199999999997	761.65	761.81799999999976	761.98400000000004	762.14800000000002	762.31199999999978	762.47800000000007	762.64699999999971	762.8159999999998	762.98599999999999	763.15800000000002	763.33099999999979	763.50099999999998	763.66800000000001	763.83699999999976	764.01099999999997	764.18200000000002	764.34899999999971	764.51600000000008	764.68299999999999	764.85300000000007	765.024	765.19799999999998	765.37300000000005	765.54099999999971	765.70800000000008	765.8779999999997	766.048	766.221	766.39499999999998	766.56499999999983	766.73	766.89100000000008	767.05	767.21	767.37	767.53099999999972	767.69799999999998	767.86300000000006	768.029	768.19399999999996	768.35999999999979	768.524	768.68799999999999	768.8499999999998	769.01199999999972	769.17700000000002	769.35099999999977	769.524	769.69399999999996	769.86399999999981	770.03500000000008	770.20900000000006	770.38200000000006	770.55599999999981	770.73199999999997	770.91000000000008	771.08600000000001	771.25800000000004	771.42899999999997	771.60300000000007	771.77800000000002	771.95399999999972	772.1279999999997	772.29500000000007	772.46699999999976	772.64400000000001	772.8299999999997	773.01400000000001	773.19900000000007	773.38	773.55799999999977	773.72900000000004	773.899	774.07400000000007	774.24099999999999	774.41100000000006	774.57600000000002	774.73900000000003	774.90599999999972	775.08100000000002	775.25599999999997	775.428	775.60199999999998	775.77800000000002	775.95599999999979	776.13200000000006	776.30799999999977	776.48500000000001	776.66000000000008	776.83599999999979	777.01099999999997	777.18600000000004	777.36300000000006	777.53899999999999	777.71299999999997	777.88699999999972	778.05799999999977	778.23199999999997	778.4069999999997	778.58100000000002	778.74700000000007	778.90899999999999	779.07400000000007	779.24199999999996	779.40899999999999	779.577	779.74299999999971	779.9069999999997	780.06799999999976	780.226	780.38499999999999	780.54199999999969	780.702	780.86300000000006	781.01900000000001	781.173	781.32499999999982	781.48	781.64	781.8009999999997	781.95800000000008	782.12300000000005	782.298	782.476	782.65599999999972	782.83499999999981	783.01600000000008	783.19299999999998	783.375	783.56199999999978	783.74700000000007	783.93099999999981	784.11500000000001	784.298	784.47699999999998	784.65499999999997	784.83699999999976	785.02	785.20399999999995	785.38900000000001	785.57	785.75	785.928	786.10599999999999	786.28099999999995	786.45199999999977	786.62900000000002	786.80699999999979	786.98400000000004	787.16	787.33499999999981	787.51300000000003	787.69100000000003	787.86499999999978	788.03499999999997	788.20399999999995	788.375	788.54300000000001	788.70899999999995	788.87400000000002	789.03899999999999	789.20299999999997	789.36699999999962	789.53199999999981	789.70100000000002	789.87400000000002	790.048	790.21500000000003	790.38499999999999	790.55999999999983	790.73800000000006	790.91199999999981	791.08500000000004	791.26099999999997	791.44299999999976	791.62400000000002	791.803	791.97500000000002	792.14400000000001	792.30999999999983	792.47900000000004	792.64699999999982	792.8159999999998	792.99300000000005	793.17600000000004	793.36099999999976	793.54499999999996	793.726	793.899	794.06499999999983	794.23099999999999	794.40199999999982	794.57600000000002	794.74699999999996	794.91499999999996	795.08199999999999	795.24800000000005	795.41499999999996	795.58199999999999	795.75099999999998	795.923	796.09900000000005	796.27800000000002	796.44999999999982	796.62199999999996	796.79200000000003	796.95999999999981	797.125	797.28899999999999	797.45899999999972	797.63400000000001	797.80899999999997	797.98500000000001	798.16199999999981	798.33099999999979	798.49599999999998	798.66300000000001	798.83199999999977	799.00300000000004	799.17899999999997	799.35599999999977	799.529	799.70299999999997	799.88	800.06099999999981	800.24099999999999	800.41499999999996	800.58699999999999	800.75800000000004	800.92499999999973	801.09	801.25699999999972	801.423	801.59199999999998	801.75900000000001	801.92899999999997	802.096	802.26099999999997	802.42599999999982	802.59100000000001	802.76300000000003	802.93999999999983	803.11500000000001	803.28800000000001	803.46199999999976	803.63499999999999	803.80999999999983	803.98699999999997	804.15899999999999	804.32899999999972	804.50099999999998	804.67399999999998	804.85599999999977	805.03599999999972	805.21199999999999	805.38800000000003	805.56299999999976	805.73500000000001	805.90599999999972	806.077	806.24699999999996	806.41399999999999	806.58100000000002	806.75099999999998	806.92099999999982	807.08699999999999	807.25099999999998	807.41800000000001	807.58799999999997	807.76099999999997	807.93699999999978	808.11500000000001	808.29100000000005	808.46299999999974	808.63	808.79499999999996	808.9649999999998	809.13300000000004	809.3	809.4649999999998	809.63300000000004	809.80599999999981	809.98299999999972	810.16300000000001	810.34099999999978	810.52	810.69399999999996	810.87099999999998	811.04499999999996	811.21799999999996	811.39	811.56699999999978	811.74400000000003	811.91800000000001	812.08699999999999	812.26	812.43299999999977	812.60299999999972	812.77599999999995	812.95199999999977	813.12900000000002	813.3	813.46699999999976	813.63699999999972	813.80799999999977	813.97900000000004	814.15099999999973	814.32499999999982	814.49699999999996	814.66899999999998	814.84399999999982	815.01400000000001	815.18499999999995	815.3499999999998	815.51599999999996	815.68399999999997	815.85399999999981	816.02199999999982	816.18899999999996	816.35599999999977	816.52599999999973	816.69500000000005	816.86300000000006	817.03399999999999	817.20600000000002	817.38099999999997	817.55899999999997	817.73400000000004	817.90099999999973	818.072	818.24300000000005	818.41499999999996	818.58799999999997	818.76800000000003	818.9459999999998	819.12400000000002	819.30199999999979	819.48	819.65699999999981	819.83099999999979	820.00900000000001	820.19	820.37400000000002	820.55499999999972	820.74	820.92399999999998	821.09900000000005	821.27300000000002	821.45099999999979	821.62800000000004	821.80499999999972	821.97900000000004	822.15	822.32199999999978	822.49099999999999	822.66300000000001	822.83499999999981	823.00699999999972	823.17899999999997	823.3499999999998	823.52499999999998	823.69799999999998	823.87300000000005	824.04899999999998	824.221	824.39	824.56199999999978	824.74199999999996	824.92399999999998	825.1	825.27599999999995	825.45199999999977	825.62599999999998	825.8	825.97199999999998	826.14400000000001	826.31199999999978	826.48400000000004	826.66	826.83199999999977	827.00199999999973	827.17499999999995	827.35099999999977	827.53	827.70899999999995	827.88300000000004	828.053	828.22299999999996	828.39300000000003	828.56199999999978	828.73400000000004	828.90300000000002	829.07100000000003	829.23800000000006	829.40599999999972	829.577	829.74699999999996	829.91800000000001	830.09400000000005	830.26699999999983	830.43899999999996	830.61	830.779	830.94499999999982	831.11099999999999	831.28200000000004	831.45299999999975	831.62599999999998	831.80099999999982	831.976	832.15499999999997	832.33699999999976	832.51699999999983	832.69600000000003	832.88	833.06199999999978	833.23699999999997	833.40699999999981	833.57500000000005	833.74599999999998	833.91800000000001	834.08900000000006	834.25699999999972	834.42599999999982	834.59799999999996	834.76699999999983	834.93699999999978	835.10500000000002	835.27300000000002	835.43999999999983	835.60799999999972	835.77599999999995	835.94499999999982	836.11199999999997	836.28399999999999	836.45399999999972	836.625	836.803	836.98199999999997	837.16599999999983	837.3449999999998	837.51800000000003	837.68799999999999	837.86199999999974	838.03499999999997	838.20600000000002	838.37400000000002	838.54099999999983	838.70799999999997	838.87599999999998	839.0469999999998	839.22299999999996	839.399	839.57100000000003	839.74400000000003	839.91399999999999	840.08600000000001	840.26400000000001	840.44499999999982	840.62199999999996	840.79700000000003	840.96899999999982	841.14	841.31099999999981	841.48400000000004	841.654	841.82499999999982	841.99099999999999	842.16199999999981	842.33900000000006	842.51800000000003	842.69200000000001	842.86799999999971	843.0469999999998	843.22699999999998	843.40699999999981	843.58799999999997	843.76499999999999	843.94199999999978	844.12	844.29200000000003	844.45899999999972	844.62699999999973	844.8	844.97400000000005	845.14499999999998	845.31899999999996	845.49699999999996	845.673	845.84299999999962	846.01599999999996	846.19100000000003	846.36300000000006	846.53499999999997	846.70699999999999	846.87800000000004	847.048	847.21900000000005	847.39300000000003	847.56199999999978	847.73299999999972	847.90800000000002	848.08500000000004	848.26300000000003	848.44399999999996	848.62900000000002	848.80999999999983	848.98900000000003	849.16899999999998	849.34799999999962	849.52699999999982	849.69500000000005	849.86300000000006	850.03300000000002	850.20399999999995	850.37400000000002	850.5469999999998	850.72199999999998	850.89599999999996	851.06799999999976	851.24400000000003	851.41499999999996	851.58100000000002	851.75300000000004	851.928	852.10199999999998	852.27300000000002	852.44499999999982	852.62	852.79600000000005	852.96899999999982	853.13800000000003	853.30999999999983	853.48500000000001	853.66099999999972	853.83499999999981	854.00199999999973	854.17100000000005	854.34699999999975	854.52199999999982	854.69500000000005	854.86799999999971	855.04099999999983	855.21199999999999	855.38699999999972	855.56399999999996	855.74400000000003	855.91899999999998	856.09199999999998	856.27	856.44799999999975	856.61500000000001	856.78200000000004	856.94799999999975	857.11599999999999	857.28800000000001	857.45899999999972	857.63599999999997	857.81799999999976	857.995	858.16899999999998	858.34699999999975	858.524	858.697	858.86799999999971	859.04300000000001	859.21199999999999	859.38400000000001	859.55499999999972	859.726	859.89499999999998	860.06199999999978	860.23099999999999	860.40099999999973	860.57100000000003	860.75	860.93399999999997	861.12300000000005	861.30699999999979	861.48500000000001	861.65199999999982	861.81899999999996	861.99099999999999	862.16499999999996	862.34199999999976	862.51499999999999	862.69299999999998	862.87400000000002	863.05599999999981	863.23699999999997	863.41800000000001	863.59900000000005	863.77099999999996	863.94499999999982	864.11699999999996	864.29399999999998	864.47199999999998	864.65300000000002	864.83199999999977	865.01199999999972	865.19399999999996	865.375	865.54899999999998	865.72500000000002	865.899	866.07100000000003	866.23800000000006	866.4	866.55999999999983	866.72699999999998	866.90499999999997	867.08799999999997	867.26400000000001	867.43499999999972	867.61	867.78499999999997	867.95799999999974	868.12800000000004	868.298	868.46899999999982	868.63699999999972	868.80599999999981	868.97799999999972	869.15199999999982	869.32999999999981	869.51099999999997	869.68799999999999	869.86599999999976	870.04300000000001	870.22	870.4	870.57799999999997	870.76	870.93999999999983	871.11300000000006	871.28099999999995	871.45099999999979	871.62400000000002	871.803	871.98099999999999	872.16099999999972	872.34199999999976	872.524	872.70100000000002	872.87	873.04099999999983	873.21400000000006	873.39199999999983	873.572	873.74699999999996	873.92	874.096	874.274	874.45299999999975	874.63400000000001	874.8159999999998	874.99900000000002	875.18100000000004	875.36199999999974	875.54	875.71799999999996	875.899	876.08299999999997	876.27099999999996	876.45899999999972	876.64400000000001	876.82599999999979	876.99800000000005	877.17499999999995	877.36099999999976	877.55099999999982	877.73900000000003	877.923	878.10299999999972	878.28099999999995	878.46099999999979	878.64300000000003	878.8209999999998	879.00099999999998	879.18399999999997	879.36599999999976	879.548	879.73400000000004	879.91800000000001	880.10199999999998	880.28700000000003	880.47500000000002	880.66399999999999	880.85099999999977	881.03499999999997	881.21799999999996	881.404	881.59	881.77700000000004	881.96199999999976	882.14800000000002	882.33399999999972	882.52	882.71100000000001	882.89699999999982	883.08100000000002	883.26300000000003	883.44199999999978	883.61900000000003	883.80099999999982	883.98400000000004	884.16599999999983	884.34399999999982	884.51699999999983	884.69	884.86699999999962	885.0469999999998	885.22400000000005	885.40599999999972	885.59	885.76900000000001	885.94699999999978	886.12300000000005	886.29899999999998	886.47500000000002	886.649	886.82999999999981	887.01499999999999	887.20500000000004	887.38900000000001	887.57	887.75199999999973	887.93999999999983	888.12599999999998	888.30899999999997	888.48900000000003	888.67399999999998	888.85899999999981	889.03800000000001	889.21500000000003	889.39099999999996	889.57100000000003	889.75	889.93299999999977	890.11599999999999	890.29600000000005	890.47400000000005	890.65699999999981	890.84699999999975	891.03199999999981	891.21699999999998	891.40300000000002	891.58699999999999	891.76900000000001	891.94899999999996	892.125	892.3	892.47799999999972	892.65599999999972	892.83399999999972	893.01400000000001	893.19299999999998	893.37099999999998	893.55099999999982	893.72900000000004	893.90699999999981	894.08399999999995	894.25599999999997	894.42899999999997	894.60299999999972	894.78099999999995	894.96299999999974	895.149	895.33199999999977	895.51800000000003	895.70500000000004	895.89	896.07500000000005	896.26	896.45099999999979	896.64199999999983	896.82499999999982	897.00900000000001	897.19200000000001	897.37300000000005	897.553	897.73299999999972	897.90899999999999	898.08600000000001	898.26400000000001	898.43699999999978	898.61	898.78499999999997	898.95999999999981	899.13499999999999	899.30899999999997	899.48299999999972	899.65800000000002	899.83299999999974	900.01	900.18799999999999	900.36799999999971	900.55199999999979	900.73400000000004	900.91800000000001	901.09900000000005	901.27800000000002	901.45799999999974	901.63300000000004	901.80799999999977	901.98400000000004	902.15800000000002	902.33599999999979	902.51699999999983	902.70299999999997	902.88800000000003	903.06799999999976	903.24599999999998	903.42399999999998	903.59799999999996	903.77200000000005	903.94799999999975	904.12300000000005	904.29700000000003	904.47199999999998	904.64800000000002	904.82299999999975	904.99800000000005	905.173	905.35099999999977	905.529	905.70799999999997	905.88699999999972	906.07	906.24900000000002	906.43199999999979	906.61	906.78899999999999	906.96699999999976	907.14499999999998	907.32599999999979	907.50900000000001	907.69	907.86799999999971	908.04499999999996	908.226	908.40800000000002	908.59199999999998	908.77599999999995	908.95699999999977	909.14099999999996	909.32499999999982	909.51	909.69600000000003	909.88099999999997	910.0659999999998	910.25099999999998	910.43199999999979	910.61	910.78899999999999	910.97199999999998	911.15699999999981	911.3399999999998	911.524	911.70500000000004	911.88400000000001	912.06199999999978	912.24199999999996	912.42499999999973	912.60400000000004	912.78599999999994	912.96899999999982	913.15300000000002	913.33799999999974	913.51800000000003	913.70100000000002	913.88599999999997	914.06699999999978	914.245	914.423	914.60199999999998	914.78300000000002	914.9649999999998	915.14300000000003	915.32199999999978	915.50400000000002	915.68	915.85499999999979	916.03399999999999	916.21400000000006	916.39699999999982	916.58	916.76499999999999	916.95299999999975	917.13099999999997	917.30799999999977	917.48199999999997	917.65099999999973	917.82299999999975	918.00199999999973	918.18600000000004	918.3689999999998	918.55199999999979	918.73500000000001	918.91599999999983	919.101	919.28	919.46099999999979	919.64199999999983	919.82499999999982	920.00699999999972	920.18499999999995	920.36399999999981	920.54599999999982	920.72199999999998	920.89699999999982	921.07100000000003	921.245	921.42399999999998	921.60699999999997	921.79	921.97199999999998	922.15499999999997	922.33199999999977	922.51	922.69200000000001	922.87300000000005	923.05099999999982	923.226	923.404	923.58199999999999	923.76300000000003	923.94899999999996	924.13300000000004	924.31499999999983	924.49900000000002	924.68200000000002	924.86399999999981	925.05099999999982	925.23400000000004	925.4169999999998	925.6	925.779	925.95899999999972	926.13900000000001	926.31899999999996	926.49800000000005	926.673	926.85199999999975	927.029	927.20799999999997	927.39300000000003	927.57600000000002	927.75800000000004	927.94299999999976	928.125	928.30399999999997	928.48199999999997	928.66199999999981	928.8399999999998	929.02	929.20100000000002	929.38199999999972	929.56099999999981	929.73900000000003	929.91599999999983	930.09199999999998	930.27200000000005	930.45799999999974	930.64499999999998	930.82999999999981	931.01599999999996	931.19899999999996	931.37800000000004	931.56399999999996	931.75199999999973	931.93299999999977	932.11	932.28700000000003	932.46599999999978	932.64099999999996	932.81499999999983	932.99099999999999	933.17	933.34899999999982	933.53099999999972	933.71600000000001	933.9	934.08299999999997	934.26199999999972	934.4409999999998	934.62300000000005	934.81199999999978	934.995	935.173	935.34799999999962	935.52699999999982	935.70500000000004	935.88699999999972	936.06799999999976	936.24699999999996	936.42899999999997	936.61199999999997	936.79	936.9649999999998	937.14099999999996	937.31199999999978	937.49199999999996	937.67899999999997	937.86199999999974	938.0419999999998	938.22299999999996	938.40300000000002	938.58600000000001	938.76499999999999	938.94399999999996	939.12099999999998	939.29399999999998	939.46400000000006	939.64	939.81999999999982	940.00199999999973	940.18200000000002	940.35999999999979	940.53699999999981	940.71199999999999	940.88499999999999	941.05799999999977	941.23	941.4	941.57500000000005	941.75599999999997	941.93499999999972	942.10699999999997	942.28599999999994	942.46299999999974	942.64	942.81899999999996	943.00300000000004	943.18799999999999	943.375	943.56299999999976	943.745	943.9169999999998	944.08900000000006	944.26499999999999	944.44999999999982	944.62800000000004	944.79899999999998	944.96299999999974	945.12800000000004	945.29899999999998	945.47	945.63599999999997	945.79899999999998	945.96299999999974	946.13199999999972	946.30399999999997	946.47199999999998	946.63400000000001	946.798	946.96099999999979	947.12199999999996	947.28200000000004	947.44299999999976	947.60199999999998	947.76300000000003	947.92499999999973	948.09100000000001	948.26199999999972	948.43799999999976	948.61	948.77499999999998	948.94199999999978	949.11199999999997	949.27800000000002	949.44299999999976	949.60799999999972	949.77599999999995	949.94199999999978	950.11099999999999	950.28099999999995	950.44799999999975	950.61699999999996	950.79100000000005	950.96599999999978	951.13800000000003	951.30799999999977	951.47900000000004	951.65300000000002	951.82899999999972	952.00900000000001	952.17600000000004	952.34199999999976	952.50699999999972	952.673	952.83799999999974	953.00699999999972	953.17499999999995	953.35199999999975	953.52599999999973	953.69500000000005	953.86099999999976	954.024	954.19200000000001	954.36099999999976	954.53	954.69799999999998	954.86300000000006	955.02699999999982	955.19600000000003	955.36699999999962	955.53899999999999	955.70799999999997	955.87599999999998	956.04899999999998	956.22500000000002	956.4	956.56899999999996	956.73500000000001	956.904	957.07799999999997	957.24800000000005	957.41199999999981	957.57399999999996	957.74099999999999	957.91099999999972	958.08100000000002	958.24599999999998	958.41	958.57500000000005	958.74	958.90599999999972	959.07600000000002	959.24400000000003	959.41099999999972	959.577	959.74	959.904	960.07600000000002	960.245	960.41399999999999	960.58600000000001	960.75800000000004	960.93099999999981	961.10500000000002	961.28	961.45199999999977	961.62300000000005	961.79	961.95899999999972	962.13	962.30199999999979	962.476	962.64300000000003	962.80499999999972	962.96400000000006	963.12300000000005	963.28099999999995	963.43799999999976	963.59699999999998	963.76099999999997	963.93399999999997	964.10799999999972	964.28	964.45199999999977	964.625	964.79499999999996	964.9649999999998	965.13300000000004	965.3	965.4649999999998	965.62900000000002	965.79	965.95499999999981	966.12599999999998	966.29899999999998	966.471	966.64099999999996	966.80599999999981	966.96899999999982	967.13300000000004	967.298	967.4649999999998	967.62699999999973	967.79200000000003	967.95399999999972	968.12099999999998	968.28599999999994	968.45199999999977	968.62199999999996	968.78899999999999	968.95399999999972	969.12	969.28899999999999	969.46199999999976	969.63400000000001	969.80699999999979	969.98099999999999	970.15499999999997	970.32899999999972	970.50300000000004	970.673	970.8449999999998	971.02	971.19299999999998	971.36699999999962	971.53699999999981	971.70600000000002	971.875	972.04099999999983	972.20299999999997	972.36799999999971	972.53399999999999	972.70299999999997	972.875	973.04300000000001	973.20899999999995	973.37699999999973	973.54399999999998	973.70899999999995	973.875	974.04599999999982	974.21799999999996	974.39300000000003	974.56699999999978	974.74099999999999	974.9169999999998	975.09400000000005	975.27	975.44199999999978	975.61300000000006	975.78099999999995	975.94799999999975	976.11400000000003	976.27700000000004	976.4409999999998	976.60500000000002	976.76900000000001	976.92899999999997	977.08799999999997	977.24400000000003	977.399	977.55199999999979	977.70500000000004	977.86399999999981	978.02099999999996	978.17600000000004	978.33299999999974	978.495	978.65699999999981	978.81699999999978	978.97299999999996	979.13	979.28899999999999	979.44899999999996	979.60400000000004	979.75599999999997	979.90499999999997	980.05899999999997	980.21600000000001	980.38	980.54599999999982	980.71199999999999	980.875	981.03499999999997	981.18200000000002	981.32999999999981	981.48	981.63199999999972	981.78499999999997	981.93999999999983	982.09500000000003	982.24900000000002	982.404	982.55899999999997	982.71299999999997	982.8689999999998	983.02800000000002	983.18399999999997	983.33900000000006	983.49300000000005	983.64599999999996	983.79899999999998	983.95099999999979	984.10699999999997	984.26499999999999	984.42499999999973	984.58299999999997	984.73800000000006	984.89099999999996	985.04300000000001	985.19799999999998	985.35399999999981	985.50900000000001	985.66399999999999	985.81699999999978	985.97	986.12300000000005	986.28099999999995	986.4409999999998	986.601	986.76	986.91800000000001	987.08100000000002	987.24400000000003	987.40699999999981	987.56499999999983	987.721	987.87699999999973	988.03800000000001	988.20299999999997	988.36799999999971	988.52800000000002	988.68799999999999	988.85099999999977	989.01400000000001	989.17499999999995	989.33399999999972	989.49099999999999	989.649	989.80799999999977	989.96699999999976	990.12699999999973	990.28399999999999	990.44199999999978	990.601	990.75699999999972	990.91	991.0659999999998	991.22299999999996	991.38800000000003	991.55499999999972	991.726	991.9	992.07399999999996	992.25	992.42599999999982	992.60699999999997	992.78499999999997	992.9649999999998	993.14199999999983	993.31699999999978	993.49199999999996	993.66800000000001	993.84099999999978	994.01599999999996	994.19500000000005	994.37800000000004	994.55999999999983	994.74199999999996	994.92	995.101	995.279	995.45399999999972	995.62699999999973	995.798	995.971	996.14800000000002	996.32199999999978	996.50300000000004	996.68499999999995	996.86599999999976	997.05	997.23099999999999	997.41599999999983	997.59799999999996	997.78300000000002	997.96699999999976	998.14499999999998	998.32199999999978	998.50099999999998	998.68	998.86499999999978	999.05	999.23400000000004	999.41599999999983	999.59199999999998	999.76900000000001	999.94799999999975	1000.127	1000.3049999999999	1000.48	1000.659	1000.837	1001.018	1001.202	1001.385	1001.562	1001.741	1001.921	1002.102	1002.283	1002.465	1002.646	1002.826	1003.001	1003.175	1003.347	1003.5170000000001	1003.689	1003.86	1004.034	1004.211	1004.384	1004.558	1004.732	1004.909	1005.087	1005.263	1005.44	1005.619	1005.795	1005.9829999999999	1006.202	1006.422	1006.6319999999999	1006.835	1007.033	1007.229	1007.425	1007.617	1007.803	1007.987	1008.174	1008.361	1008.55	1008.7380000000001	1008.924	1009.109	1009.294	1009.477	1009.658	1009.842	1010.028	1010.213	1010.396	1010.582	1010.771	1010.96	1011.158	1011.355	1011.549	1011.739	1011.923	1012.106	1012.288	1012.468	1012.649	1012.836	1013.025	1013.217	1013.408	1013.598	1013.79	1013.987	1014.183	1014.377	1014.574	1014.771	1014.9640000000001	1015.153	1015.342	1015.532	1015.721	1015.9059999999999	1016.09	1016.276	1016.648	1017.21	1017.652	1017.99	1018.273	1018.524	1018.752	1018.966	1019.17	1019.3680000000001	1019.612	1019.849	1020.0839999999999	1020.316	1020.535	1020.749	1020.953	1021.0650000000001	1020.833	1020.6559999999999	1020.5839999999999	1020.587	1020.64	1020.725	1020.831	1020.947	1021.077	1021.217	1021.366	1021.52	1021.676	1021.833	1021.994	1022.155	1022.322	1022.496	1022.669	1022.843	1023.015	1023.186	1023.354	1023.524	1023.697	1023.8680000000001	1024.0419999999999	1024.2190000000001	1024.4000000000001	1024.58	1024.751	1024.922	1025.096	1025.2729999999999	1025.453	1025.6320000000001	1025.808	1025.979	1026.1500000000001	1026.3219999999999	1026.4939999999999	1026.6659999999999	1026.835	1027.009	1027.1849999999999	1027.364	1027.547	1027.731	1027.9179999999999	1028.1010000000001	1028.2819999999999	1028.461	1028.6379999999999	1028.816	1028.9939999999999	1029.171	1029.346	1029.5229999999999	1029.702	1029.8800000000001	1030.0550000000001	1030.229	1030.4010000000001	1030.579	1030.7639999999999	1030.953	1031.1389999999999	1031.3209999999999	1031.5029999999999	1031.682	1031.8579999999999	1032.0340000000001	1032.2059999999999	1032.3810000000001	1032.558	1032.7349999999999	1032.9169999999999	1033.1079999999999	1033.3	1033.49	1033.68	1033.864	1034.047	1034.23	1034.4169999999999	1034.6010000000001	1034.7850000000001	1034.9739999999999	1035.162	1035.3499999999999	1035.5329999999999	1035.7180000000001	1035.902	1036.0909999999999	1036.277	1036.463	1036.6469999999999	1036.825	1036.998	1037.172	1037.346	1037.537	1037.752	1037.9449999999999	1038.1379999999999	1038.3520000000001	1038.5519999999999	1038.74	1038.9269999999999	1039.1489999999999	1039.386	1039.703	1040.07	1040.4490000000001	1041.749	1043.1210000000001	1043.903	1044.386	1044.712	1044.953	1045.1489999999999	1045.318	1045.4739999999999	1045.626	1045.7719999999999	1045.92	1046.0719999999999	1046.223	1046.376	1046.5319999999999	1046.6859999999999	1046.8389999999999	1046.9949999999999	1047.154	1047.3150000000001	1047.4780000000001	1047.6410000000001	1047.8030000000001	1047.963	1048.125	1048.2809999999999	1047.9079999999999	1047.491	1047.2339999999999	1047.106	1047.07	1047.085	1047.1389999999999	1047.213	1047.3030000000001	1047.405	1047.521	1047.644	1047.7729999999999	1047.9079999999999	1048.046	1048.184	1048.328	1048.4749999999999	1048.624	1048.7719999999999	1048.924	1049.0820000000001	1049.2360000000001	1049.3869999999999	1049.538	1049.691	1049.8510000000001	1050.011	1050.171	1050.3330000000001	1050.4960000000001	1050.6659999999999	1050.8399999999999	1051.011	1051.1769999999999	1051.338	1051.499	1051.664	1051.8340000000001	1052.0060000000001	1052.174	1052.3389999999999	1052.5060000000001	1052.672	1052.845	1053.0219999999999	1053.2	1053.3800000000001	1053.559	1053.731	1053.9000000000001	1054.0640000000001	1054.23	1054.394	1054.5630000000001	1054.7360000000001	1054.913	1055.0920000000001	1055.278	1055.4670000000001	1055.6479999999999	1055.83	1056.0139999999999	1056.1969999999999	1056.375	1056.547	1056.723	1056.895	1057.0709999999999	1057.2439999999999	1057.4159999999999	1057.597	1057.7809999999999	1057.9680000000001	1058.328	1059.5540000000001	1059.5609999999999	1059.4490000000001	1060.203	1061.2819999999999	1061.962	1062.403	1062.71	1062.9469999999999	1063.146	1063.3219999999999	1063.49	1063.655	1063.819	1063.98	1064.1420000000001	1064.3050000000001	1064.4659999999999	1064.6279999999999	1064.7929999999999	1064.9549999999999	1065.1120000000001	1065.268	1065.4259999999999	1065.5840000000001	1065.748	1065.914	1066.086	1066.251	1066.415	1066.579	1066.742	1066.905	1067.077	1067.252	1067.4259999999999	1067.596	1067.7660000000001	1067.9369999999999	1068.1110000000001	1068.2829999999999	1068.4549999999999	1068.6289999999999	1068.798	1068.963	1069.126	1069.2919999999999	1069.463	1069.6320000000001	1069.799	1069.9649999999999	1070.135	1070.309	1070.4849999999999	1070.6590000000001	1070.828	1071.002	1071.18	1071.3589999999999	1071.5350000000001	1071.7070000000001	1071.876	1072.0450000000001	1072.2170000000001	1072.3920000000001	1072.5640000000001	1072.7329999999999	1072.902	1073.069	1073.2380000000001	1073.4100000000001	1073.58	1073.752	1073.922	1074.0930000000001	1074.2639999999999	1074.433	1074.5989999999999	1074.796	1074.8420000000001	1075.079	1075.3	1075.5039999999999	1075.701	1075.8979999999999	1076.0909999999999	1076.2739999999999	1076.4580000000001	1076.6400000000001	1076.817	1076.9939999999999	1077.1690000000001	1077.3389999999999	1077.519	1077.6959999999999	1077.8679999999999	1078.038	1078.204	1078.366	1078.5250000000001	1078.6869999999999	1078.846	1079.0050000000001	1079.1669999999999	1079.336	1079.508	1079.6759999999999	1079.8440000000001	1080.0119999999999	1080.1790000000001	1080.345	1080.5119999999999	1080.6769999999999	1080.8440000000001	1081.0129999999999	1081.1769999999999	1081.3399999999999	1081.499	1081.6590000000001	1081.8230000000001	1081.9829999999999	1082.1469999999999	1082.3119999999999	1082.4760000000001	1082.645	1082.8119999999999	1082.98	1083.1479999999999	1083.316	1083.4839999999999	1083.6559999999999	1083.829	1	0.99931013323339002	0.99846134908911899	0.99773152332870396	0.99676056570912097	0.99578960808953798	0.99485815016498103	0.99380497806389101	0.99271184696899595	0.99170138965438703	0.990528799870661	0.98947516847079298	0.98838249667467704	0.98716719210447101	0.98607406100957595	0.98490147122585003	0.98364666696061798	0.982471321384217	0.98125877260668604	0.98004392733525902	0.97878866377124696	0.97749435981098898	0.97619959655195299	0.97490207750023905	0.97360731424120195	0.97231301028094397	0.97097553223542599	0.96964126928136296	0.96822433254701401	0.96684735480646999	0.96551309185240697	0.96405389963035704	0.96263696289600698	0.96118052646663299	0.95976404903106305	0.95830715330291005	0.95689067586734	0.95535202495645899	0.95385562953327996	0.95235647831742398	0.95081782740654197	0.94928193228833702	0.94774282207867599	0.94620417116779498	0.94462556126310904	0.94304695135842198	0.94146834145373604	0.93985023185402405	0.93822890716285601	0.93661079756314503	0.934952728969628	0.93329190458343503	0.93167333568494304	0.92997255230494502	0.92827222822372701	0.92661415963020899	0.92491337625021197	0.92317309317518803	0.92147230979519001	0.91973202672016596	0.91799174364514302	0.91621150157631304	0.91447121850128998	0.91268822063978505	0.91090797857095596	0.90916769549593301	0.90734473864062304	0.90556495587057295	0.90374475480794003	0.90192225725140895	0.90014201518258097	0.89831905832727099	0.89649931656341597	0.894676819006886	0.89285386215157603	0.89099416139391696	0.88917166383738599	0.88734870698207602	0.88548900622441795	0.88362654967408205	0.88176409312374604	0.87994159556721596	0.87803918002307602	0.87617672347274	0.87435698170888498	0.87249452515854997	0.87063206860821496	0.86876961205787995	0.86694987029402604	0.86508741374368903	0.863224497894575	0.86144471512452603	0.85954229958038497	0.85776205751155599	0.85593955995502602	0.85411660309971604	0.85229686133586102	0.85051661926703304	0.84873362140552799	0.84699333833050505	0.84517359656665003	0.84343331349162598	0.84169257111782303	0.83990957325631799	0.83820924917509898	0.83646850680129703	0.83477093851275397	0.83307015513275595	0.83136983105153694	0.82970854736656496	0.82809043776685298	0.82643236917333596	0.82481104448216902	0.82319293488245604	0.82161432497776998	0.82007567406688897	0.81849706416220203	0.81696116904399696	0.81542205883433705	0.81388340792345504	0.81238425670759995	0.81088832058320004	0.80943142485504505	0.807972232632995	0.80659801068512704	0.805138818463077	0.80372234102750695	0.80234811907963899	0.80097114133909497	0.79963641908625305	0.79829940033951396	0.79700463708047697	0.79570987382143998	0.79445506955620704	0.79320026529097498	0.79190274623926105	0.79069065676051098	0.78947535219030396	0.78830276240657904	0.78712741683017795	0.78595482704645203	0.78481898116507498	0.78368635037515499	0.78255371958523501	0.78146058849033995	0.780367457395445	0.77931428529435498	0.77826340968716201	0.77721023758607299	0.77619978027146397	0.77518610786539999	0.77417519125201195	0.77324419262623401	0.77223327601284597	0.77130227738706802	0.77037081946251096	0.76947932053175805	0.76854786260719998	0.76765682297522697	0.76680757953217704	0.76591608060142402	0.76506729645715299	0.76421851231288196	0.76336651307715497	0.76255768792668799	0.76174840347744299	0.76097907802200304	0.76016979357275705	0.75940046811731599	0.75863114266187603	0.75786135790765496	0.757134747238696	0.75644488047208602	0.75575776949815199	0.75502794373773696	0.75438079175760797	0.75369368078367405	0.75304652880354594	0.75235666203693496	0.75170905075802696	0.75110139847292301	0.75045424649279502	0.74988930899417305	0.74924215701404395	0.74867400442396603	0.74810631113266801	0.74754137363404605	0.74693372134894198	0.74640874284412595	0.74588054924785196	0.74531561174923	0.74478741815295801	0.74426198034936097	0.74373700184454405	0.74325152303475295	0.74276328843228501	0.74223785062868897	0.74179187151392301	0.74130639270413101	0.74086087288814395	0.74037539407835296	0.739929414963587	0.73952660993408104	0.73904113112429004	0.73859515200952397	0.73818913188856305	0.73774636786525305	0.73734034774429202	0.736934327623331	0.73653106329504603	0.736125043174086	0.73576173783960597	0.73535571771864505	0.73495245339035997	0.73458914805588005	0.73422308692872396	0.73381982260043999	0.73349601696098499	0.73312995583383	0.73276665049934997	0.73244284485989597	0.73207953952541605	0.73171301909948105	0.73138967275880595	0.73106586711935195	0.73074206147989795	0.73037875614541803	0.73009490949976896	0.72977110386031496	0.72944729822085996	0.72916345157521101	0.72887960492956205	0.72855625858888695	0.72827195264445899	0.72803082078529102	0.72770701514583702	0.72738366880516203	0.727139321854538	0.72685547520888905	0.72657438435591604	0.72633003740529301	0.72604619075964305	0.72576234411399398	0.72552121225482702	0.72527686530420299	0.72507523314006095	0.72479138649441099	0.72454979533646402	0.72434540737964603	0.72406431652667302	0.72385992856985404	0.72361879671068596	0.72337444976006204	0.72313331790089497	0.72288897095027105	0.72268733878612801	0.72244345113428499	0.72224181897014195	0.72200068711097398	0.72179583985537599	0.72159466699001296	0.72135032003939004	0.721148687875247	0.72090755601608003	0.72070316805926005	0.72050153589511801	0.720339403426002	0.72013777126185896	0.71993338330504097	0.71973221043967806	0.71957007797056105	0.71936844580641801	0.71908459916076894	0.71892292599043195	0.71876079352131494	0.71859912035097795	0.71839748818683602	0.71823581501649802	0.71803142705968004	0.71786975388934204	0.7176681217252	0.71754594824988804	0.71738381578077204	0.71722214261043404	0.717020510446291	0.71685883727595401	0.71669716410561701	0.71653503163650001	0.71633339947235697	0.71617172630201997	0.71604955282670801	0.71588787965637102	0.71572620648603402	0.71552135923043603	0.71540240084658002	0.71524026837746302	0.71511855420092996	0.71495642173181395	0.71479474856147696	0.714672575086165	0.714510901915827	0.71438872844051604	0.71422705527017905	0.71406492280106104	0.71394320862452898	0.71378107615541297	0.71361940298507498	0.71349998530243897	0.71329559734562098	0.71321613865679001	0.71309396518147905	0.71297225100494599	0.71281011853582898	0.71268794506051703	0.71256898667666102	0.71240685420754502	0.71232463972603799	0.71216296655569999	0.71204079308038903	0.71187911991005104	0.71179966122122096	0.711677487745909	0.71151535527679199	0.71139364110026004	0.71127146762494797	0.711192008936117	0.711029876467	0.71094766198549297	0.71082870360163697	0.71074602982135204	0.71058435665101405	0.71050489796218397	0.71038272448687101	0.71030051000536498	0.71018109232272897	0.71005891884741801	0.70997670436591098	0.70981503119557299	0.70973557250674302	0.70961339903143095	0.70949122555611899	0.70936905208080803	0.70925009369695102	0.70916741991666499	0.70908796122783402	0.70896578775252195	0.70884407357599	0.70876461488716003	0.70864244141184796	0.70856022693034104	0.70843805345502897	0.70831863577239396	0.70823642129088704	0.70811424781557497	0.708034789126744	0.70795257464523798	0.70783315696260196	0.70775094248109605	0.70767148379226497	0.70758881001197904	0.70746709583544598	0.70738763714661601	0.70726546367130405	0.70718600498247297	0.70710333120218705	0.70702111672068002	0.70690215833682402	0.70681948455653798	0.70674002586770801	0.70665781138620098	0.70657835269737002	0.70649613821586299	0.70637396474055203	0.70629450605172095	0.70621183227143502	0.70613237358260394	0.70601065940607199	0.70588848593076003	0.70580902724192895	0.70572635346164403	0.70572635346164403	0.70560463928511097	0.70552518059628	0.70540300712096804	0.70536304812716299	0.70528083364565697	0.70516141596302095	0.70511916047531897	0.705039701786489	0.70491752831117704	0.704877569317372	0.70475539584206004	0.704715896147035	0.70463368166552798	0.704553763677918	0.70447154919641097	0.70439209050758	0.70435259081255497	0.70423041733724301	0.70414820285573598	0.70410824386193105	0.70402602938042502	0.70394657069159405	0.70386389691130802	0.70378443822247705	0.70370222374097102	0.70362276505214005	0.70358280605833501	0.70350059157682798	0.70346109188180195	0.70337841810151602	0.70333891840649099	0.70325945971766002	0.70317678593737398	0.70309732724854301	0.70301511276703599	0.70297561307201095	0.70293565407820602	0.70285343959669899	0.70277398090786802	0.70269130712758299	0.70260909264607596	0.70256959295105004	0.70249013426221896	0.70240746048193303	0.702367960786907	0.70228574630540097	0.70220582831779099	0.70212361383628397	0.70208411414125804	0.702044155147453	0.70196194066594597	0.701882481977116	0.70184252298331096	0.70176030850180404	0.701720349507999	0.70163813502649297	0.70159863533146705	0.701558676337662	0.70147646185615498	0.70143650286235004	0.70135704417351896	0.70131432938703797	0.701234870698208	0.70115265621670098	0.70111315652167505	0.70107319752787001	0.70103048274138902	0.70095102405255905	0.70091152435753301	0.70086880957105202	0.70078935088222105	0.70074939188841601	0.70070713640071502	0.70062767771188394	0.70054500393159802	0.70050550423657199	0.70046554524276705	0.70038333076126003	0.70034337176745498	0.70026391307862501	0.70018169859711799	0.70018169859711799	0.70010223990828802	0.70002002542678099	0.69998006643297594	0.69989785195146903	0.69985789295766399	0.69981839326263795	0.69977567847615696	0.69969621978732599	0.69965626079352194	0.69957404631201503	0.69953454661698899	0.69949458762318395	0.69941237314167704	0.69933291445284695	0.69929019966636596	0.69921074097753499	0.69917078198372995	0.69908856750222303	0.699049067807198	0.69900910881339295	0.69892689433188604	0.69888693533808099	0.69880472085657397	0.69876476186276903	0.698725262167743	0.69868530317393895	0.69864304768623697	0.69860308869243204	0.69848091521711997	0.69844141552209404	0.69840145652829	0.69831924204678297	0.69827928305297704	0.69819706857147101	0.69811760988264004	0.69807811018761501	0.69803539540113402	0.69795593671230305	0.69787372223079602	0.69779380424318604	0.69775430454816001	0.69767209006665298	0.69763213107284905	0.69754991659134202	0.69747045790251205	0.69743049890870601	0.69734828442719998	0.69726882573836901	0.69718661125686199	0.69710715256803202	0.69706443778155003	0.69694502009891501	0.69686280561740799	0.69674063214209603	0.69670113244707099	0.69661845866678496	0.69653899997795299	0.69645678549644696	0.69637732680761599	0.69629511232610997	0.696215653637279	0.69617569464347395	0.69605352116816299	0.69593134769285103	0.695891847997825	0.69576967452251404	0.69569021583368296	0.69560800135217604	0.69552854266334496	0.69544586888305904	0.69532415470652698	0.695244236718917	0.69512252254238405	0.69500034906707298	0.69496039007326704	0.69483867589673498	0.694758757909125	0.69467654342761798	0.69455436995230702	0.69451487025728098	0.69439269678196902	0.69427327909933301	0.69419106461782698	0.69411160592899601	0.69402939144748999	0.69394717696598296	0.69382775928334695	0.69374554480184003	0.69362337132652796	0.69358341233272403	0.69346169815619096	0.69338178016858099	0.69329956568707496	0.69322010699824399	0.69313789251673696	0.69301847483410195	0.69297621934639997	0.69285680166376395	0.69277458718225704	0.69269512849342696	0.69261245471314103	0.69253024023163401	0.69249028123782896	0.69236856706129701	0.69232860806749097	0.69220643459217901	0.69212697590334904	0.69204476142184201	0.69200480242803797	0.691925343739207	0.69180362956267405	0.69172095578238901	0.69164149709355804	0.69155928261205102	0.69147982392322005	0.69139760944171402	0.69131815075288205	0.69127819175907801	0.69119597727757098	0.69111330349728495	0.69107380380225902	0.69099434511342905	0.69091213063192203	0.69083267194309195	0.69078995715660996	0.69071049846777999	0.69062782468749395	0.69054836599866298	0.69046615151715596	0.69042665182213003	0.69034673383452005	0.69030447834681796	0.69022501965798799	0.69014234587770096	0.69006288718887099	0.68998067270736496	0.68998067270736496	0.68990121401853399	0.68986125502472895	0.68977904054322203	0.689739540848196	0.68965686706790996	0.68957740837907999	0.68953515289137801	0.68945569420254704	0.689415735208743	0.68933352072723497	0.68929356173343104	0.68921134725192401	0.68917138825811897	0.689091929569288	0.68904967408158702	0.68900971508778197	0.688930256398951	0.68888754161246901	0.68880808292363904	0.68876858322861301	0.68876858322861301	0.68864640975330205	0.688606450759497	0.68856419527179502	0.68852423627798998	0.68844477758915901	0.68840206280267802	0.68836256310765198	0.68832260411384705	0.68828310441882201	0.68824038963234102	0.68816093094351005	0.68816093094351005	0.68807825716322402	0.68803875746819798	0.68799879847439405	0.68795654298669096	0.68787708429786099	0.68783712530405605	0.68779441051757495	0.68771495182874398	0.68771495182874398	0.68767545213371895	0.68759277835343202	0.68755327865840699	0.68747106417689996	0.68743110518309503	0.68735164649426395	0.68735164649426395	0.68726943201275803	0.68722947301895299	0.68718997332392695	0.68714725853744596	0.68710729954364103	0.68702784085481095	0.68698558536710796	0.68694562637330403	0.68694562637330403	0.686906126678278	0.68686616768447295	0.68682345289799196	0.68674399420916099	0.68674399420916099	0.68670127942268	0.68662182073384903	0.686582321038823	0.68653960625234201	0.68650010655731697	0.686420647868486	0.686420647868486	0.68633797408819996	0.68629847439317504	0.68629847439317504	0.68625851539936999	0.686215800612889	0.68617630091786297	0.686096842229033	0.686096842229033	0.686096842229033	0.68601462774752597	0.68597466875372104	0.685935169058695	0.685935169058695	0.68585249527840897	0.68581299558338304	0.685773036589578	0.68573032180309701	0.68569082210807197	0.68565086311426604	0.68565086311426604	0.68556864863275901	0.68556864863275901	0.68548918994392904	0.68548918994392904	0.685449230950124	0.68540697546242202	0.68536701646861797	0.68532751677359205	0.68524484299330601	0.68520534329827998	0.68516538430447504	0.68512312881677295	0.68508316982296802	0.68508316982296802	0.68504367012794298	0.68504367012794298	0.68496099634765595	0.68492149665263102	0.68488153765882598	0.68484203796380105	0.68479932317731895	0.68475936418351402	0.68471986448848798	0.68471986448848798	0.68467990549468405	0.68463765000698196	0.68459769101317702	0.68455773201937198	0.68455773201937198	0.68447551753786495	0.68447551753786495	0.68439605884903398	0.68435655915400895	0.68435655915400895	0.68431384436752796	0.68427388537372202	0.68427388537372202	0.68419442668489205	0.68415217119718996	0.68415217119718996	0.68411221220338503	0.68407225320957998	0.68399003872807296	0.68399003872807296	0.68395053903304703	0.68391058003924299	0.68382836555773596	0.68378840656393103	0.68378840656393103	0.68374890686890499	0.683706192082424	0.683706192082424	0.68362673339359403	0.68358677439978799	0.68354451891208701	0.68350455991828196	0.68346506022325604	0.68346506022325604	0.68342510122945099	0.68338238644297	0.68334288674794397	0.68330292775413903	0.683263428059113	0.68322071327263201	0.68314125458380204	0.68314125458380204	0.68301908110848997	0.68297958141346504	0.68293962241966	0.68285740793815297	0.68281744894434804	0.682777949249322	0.68273523446284101	0.68269527546903697	0.68265577577401104	0.682615816780205	0.68257356129250402	0.68253360229869897	0.68249410260367305	0.68245138781719195	0.68241142882338701	0.68241142882338701	0.68237192912836098	0.68233197013455604	0.68228971464685495	0.68228971464685495	0.68220979665924497	0.68220979665924497	0.68217029696421905	0.68212758217773795	0.68204812348890798	0.68200862379388205	0.68196590900739995	0.68192595001359602	0.68192595001359602	0.68188645031856998	0.68184649132476505	0.68180377653828395	0.68172431784945298	0.68172431784945298	0.68168481815442805	0.68164210336794595	0.68160260367292103	0.68156264467911598	0.68152314498408995	0.68148043019760896	0.68148043019760896	0.68144047120380402	0.68144047120380402	0.68136101251497405	0.68131829772849195	0.68131829772849195	0.68123883903966198	0.68123883903966198	0.68119933934463595	0.68115662455815496	0.68111712486312903	0.68107716586932399	0.68103720687551905	0.68099495138781796	0.68095499239401303	0.68091549269898699	0.680872777912506	0.68083281891870095	0.68079331922367503	0.68075336022986999	0.68071110474216801	0.68071110474216801	0.68067114574836296	0.68063164605333804	0.68059168705953299	0.680548972273052	0.68050947257802596	0.68050947257802596	0.68046951358422103	0.680430013889195	0.680387299102714	0.680387299102714	0.68034734010890896	0.68030784041388404	0.68026788142007799	0.68022562593237701	0.68018566693857196	0.68014616724354604	0.680106208249741	0.68006349346326	0.68002399376823397	0.67998403477442904	0.679944535079404	0.67990182029292201	0.67986186129911796	0.67986186129911796	0.679782402610287	0.679782402610287	0.67974014712258501	0.67970018812877997	0.67966022913497504	0.67962072943995	0.67957801465346901	0.67953851495844297	0.67953851495844297	0.67949855596463704	0.67941634148313101	0.67937638248932597	0.67933688279430104	0.67929416800782005	0.67925466831279402	0.67921470931898797	0.67917475032518404	0.67917475032518404	0.67913249483748195	0.67909253584367701	0.67909253584367701	0.67905303614865098	0.67901307715484605	0.67897036236836505	0.67893086267333902	0.67889090367953497	0.67885140398450905	0.67880868919802795	0.67876918950300202	0.67872923050919798	0.67872923050919798	0.67868927151539304	0.67860705703388602	0.67856755733885998	0.67852759834505505	0.67848488355857395	0.67844538386354802	0.67840542486974298	0.67840542486974298	0.67836592517471705	0.67836592517471705	0.67832321038823595	0.67824375169940598	0.67820379270560105	0.67816153721789896	0.67816153721789896	0.67808207852906799	0.67808207852906799	0.678039363742587	0.67795990505375703	0.67791994605995098	0.67787769057225	0.67783773157844496	0.67783773157844496	0.67779777258464002	0.67775827288961399	0.677715558103133	0.67767605840810796	0.67763609941430203	0.67759659971927599	0.677553884932796	0.67751392593899096	0.67747442624396503	0.67743446725015999	0.67739221176245801	0.67739221176245801	0.67731229377484903	0.67727279407982299	0.677230079293342	0.67719057959831597	0.677111120909485	0.67706840612300401	0.67702844712919996	0.67702844712919996	0.67694898844036799	0.676906273653888	0.676906273653888	0.67686677395886197	0.67686677395886197	0.67686677395886197	0.67682681496505703	0.67674460048355001	0.67666514179471904	0.67666514179471904	0.67662242700823805	0.67658292731321201	0.67650346862438204	0.67650346862438204	0.67646075383790105	0.67642079484409601	0.67638129514906997	0.67629908066756295	0.67625912167375901	0.67621962197873298	0.67617966298492804	0.67613694819844705	0.67613694819844705	0.67605748950961597	0.67601798981459005	0.67597527502810995	0.67589581633927898	0.67589581633927898	0.67581360185777195	0.67577364286396702	0.67573414316894098	0.67573414316894098	0.67569418417513605	0.67565146938865495	0.67561196969362902	0.67557201069982498	0.67557201069982498	0.67553251100479905	0.67544983722451302	0.67541033752948798	0.67541033752948798	0.67532812304797996	0.67524866435914999	0.67524866435914999	0.675205949572669	0.67516599057886395	0.67512649088383803	0.67508653189003298	0.67504381710355199	0.67500431740852695	0.67496435841472102	0.67496435841472102	0.674882143933214	0.67484264423818896	0.67476272625057898	0.674720470762877	0.67468051176907196	0.67464101207404703	0.67460105308024199	0.67455833829376	0.67451883859873496	0.67447887960493003	0.67447887960493003	0.674396665123423	0.67435716542839796	0.67427724744078799	0.67423499195308501	0.67419503295928096	0.67415553326425504	0.67411557427044999	0.674072859483969	0.67403335978894297	0.673953901100113	0.673953901100113	0.673911186313632	0.67387122731982696	0.67383172762480104	0.67370955414948996	0.67370955414948996	0.67367005445446404	0.67362733966798305	0.67354788097915197	0.67350792198534704	0.67346566649764505	0.67338574851003496	0.67334624881500904	0.67330353402852805	0.67326403433350201	0.67322407533969797	0.67314186085819105	0.67306240216935997	0.67306240216935997	0.67302244317555504	0.67298018768785295	0.67298018768785295	0.67290026970024297	0.67281805521873705	0.67277855552371102	0.67273859652990597	0.67269909683488105	0.67265638204839995	0.67261642305459401	0.67257692335956798	0.67253696436576405	0.67249424957928305	0.67241479089045197	0.67237529119542605	0.67233257640894495	0.67229307671391902	0.67221040293363399	0.67217090323860795	0.67213094424480302	0.67200877076949095	0.67200877076949095	0.67192931208065998	0.67192931208065998	0.67184709759915395	0.67176763891032298	0.67172492412384199	0.67168542442881596	0.67164546543501102	0.67164546543501102	0.671563250953504	0.67152329195969995	0.67148379226467403	0.671401577783167	0.671401577783167	0.67132211909433703	0.67123944531405	0.67119994561902496	0.67115998662521903	0.67112048693019399	0.671077772143713	0.67099831345488303	0.67095835446107799	0.67091609897337601	0.67083664028454504	0.67079392549806405	0.670753966504259	0.67071446680923297	0.67067450781542903	0.67059229333392201	0.67055233434011696	0.67047011985861005	0.67043062016358401	0.67039066116977897	0.67030844668827305	0.67030844668827305	0.67022898799944197	0.67014631421915505	0.67010681452413001	0.67002735583529904	0.67002735583529904	0.66994514135379202	0.66990518235998797	0.66986522336618304	0.66978300888467601	0.66974350918964998	0.66970355019584504	0.66958137672053297	0.66954187702550805	0.66949916223902695	0.66941970355019598	0.66937698876371499	0.66933748906868895	0.66929753007488402	0.66921531559337699	0.66917535659957295	0.66909589791074198	0.66905364242304	0.66901368342923495	0.66893422474040498	0.66889150995392399	0.66885201025889796	0.66877255157006699	0.668729836783586	0.66865037809475603	0.66861041910094998	0.66852820461944396	0.66848824562563902	0.66844874593061299	0.66836653144910596	0.66832657245530103	0.668244357973794	0.66816489928496403	0.66812494029115899	0.66800276681584703	0.66796051132814505	0.66792055233434	0.66784109364551003	0.66779837885902804	0.66775887916400301	0.66771892017019796	0.66763670568869105	0.66755724699986096	0.66755724699986096	0.66743507352454901	0.66743507352454901	0.66731290004923705	0.66727340035421201	0.66723344136040597	0.66715122687890005	0.66707176819006897	0.66698955370856305	0.66694959471475701	0.66687013602592704	0.66682742123944505	0.66674796255061497	0.66670846285558905	0.66662578907530301	0.66658628938027698	0.66650407489877095	0.66642461620993998	0.66638190142345899	0.66630244273462802	0.66626248374082297	0.66618026925931695	0.66614031026551201	0.66601859608897895	0.66597863709517402	0.66593913740014898	0.66585646361986295	0.66573429014455099	0.66573429014455099	0.66561533176069498	0.66557261697421399	0.66553311727918796	0.66549315828538302	0.665410943803876	0.66537098481007095	0.66524881133475899	0.66516935264592902	0.66512709715822704	0.66500767947559103	0.664925464994084	0.66484600630525403	0.664763332524968	0.66472383282994196	0.66468387383613703	0.664601659354631	0.66456215965960397	0.66447948587931804	0.66443998618429301	0.66431781270898105	0.664277853715176	0.66415613953864405	0.66411618054483901	0.66403672185600804	0.66395450737450201	0.66383233389919005	0.66379237490538401	0.66375287521035897	0.66367066072885295	0.66359074274124197	0.66350852825973505	0.66342906957090497	0.66330689609559301	0.66318472262028205	0.66310526393145097	0.66298354975491802	0.66286137627960695	0.66278191759077598	0.66269924381048995	0.66261978512165898	0.66253757064015295	0.66241539716484099	0.66237589746981496	0.662253723994503	0.66217426530567303	0.662092050824166	0.66201259213533503	0.661929918355049	0.66189041866002396	0.661768245184712	0.66172828619090696	0.66164607170940004	0.66156661302056996	0.66148439853906305	0.66136498085642703	0.66132226606994604	0.66124280738111496	0.66116059289960805	0.66108113421077797	0.66104117521697303	0.66095896073546601	0.66091946104044097	0.66075732857132397	0.66067511408981705	0.66059565540098697	0.66051344091948005	0.66043398223064897	0.66039126744416798	0.66031180875533702	0.66022959427383099	0.66018963528002494	0.66006746180471398	0.65998800311588302	0.65990578863437599	0.65982632994554602	0.65974411546403899	0.65966419747642902	0.65958198299492199	0.65946302461106598	0.65942030982458499	0.65929813634927303	0.65921867766044295	0.65913646317893604	0.65909650418513099	0.65901704549630002	0.65905700449010496	0.658611025375339	0.658287219735885	0.658125546565548	0.65796387339521001	0.65784169991989905	0.65771952644458698	0.65760056806073097	0.65751789428044505	0.65739618010391199	0.65731626211630201	0.65727676242127597	0.65715458894596401	0.65707237446445799	0.65695295678182197	0.65687074230031495	0.65679128361148498	0.65670906912997795	0.65658689565466599	0.65650743696583602	0.65638526349052395	0.65634530449671902	0.65622359032018696	0.65614091653990003	0.656101416844875	0.65597924336956304	0.65585982568692802	0.655777611205421	0.65565543773010904	0.65557597904127796	0.65549376455977104	0.655453805565966	0.655292132395629	0.65521267370679903	0.65513045922529201	0.65500828574998005	0.65488611227466897	0.65480665358583801	0.65472443910433098	0.65464498041550001	0.65452280694018805	0.65444334825135797	0.65432117477604601	0.65423896029453898	0.65415950160570902	0.65407682782542298	0.65395786944156598	0.65383569596625402	0.65375348148474799	0.65367402279591702	0.65355184932060495	0.65338971685148906	0.65330750236998203	0.65322804368115095	0.65310587020583899	0.65298415602930804	0.65286473834667202	0.652782523865165	0.65266035038985304	0.65254093270721703	0.65249867721951604	0.65233654475039804	0.65221758636654203	0.652134912586256	0.65201273911094404	0.65189102493441198	0.65177160725177696	0.65168939277027005	0.65156721929495798	0.65144780161232296	0.65136558713081605	0.65124341365550398	0.65112445527164797	0.65104178149136205	0.65092006731482899	0.65084060862599902	0.65071843515068695	0.65059626167537499	0.65047408820006303	0.65043458850503699	0.65031241502972603	0.65019299734709102	0.65003132417675302	0.64990915070144095	0.64982693621993504	0.64970751853729902	0.64958534506198695	0.64942367189164996	0.64934145741014304	0.64921928393483097	0.64909986625219596	0.648977692776884	0.64885597860035205	0.64869384613123504	0.64857213195470198	0.64845271427206597	0.64833054079675501	0.64816886762641801	0.64808665314491098	0.64792452067579398	0.64780556229193798	0.64768338881662602	0.64756121534131394	0.64743904186600199	0.64727736869566499	0.64715519522035303	0.64707573653152295	0.64695356305621099	0.64679188988587399	0.64666971641056203	0.64650804324022504	0.64638862555758902	0.64626645208227695	0.64610477891193996	0.645982605436628	0.64586043196131604	0.64573825848600397	0.64557658531566697	0.64545716763303196	0.64529549446269496	0.64521327998118805	0.64505160681085005	0.64492943333553898	0.64476730086642098	0.64464558668988903	0.64448345422077202	0.64436449583691602	0.64420236336779901	0.64408018989248805	0.64391851672214995	0.64375684355181295	0.64363467007650099	0.64343303791235795	0.64331086443704699	0.643149191266709	0.64302701779139804	0.64286534462106004	0.64270321215194304	0.64254153898160604	0.64241936550629397	0.64225769233595698	0.64213827465332196	0.64197384569030802	0.64181217251997102	0.64165004005085402	0.64153108166699702	0.64136894919788101	0.64120727602754402	0.64100288807072503	0.64088347038808902	0.64067908243127103	0.64055966474863502	0.64039523578562196	0.64023356261528397	0.64011414493264795	0.63995247176231096	0.63974808380549297	0.63958595133637597	0.63942427816603897	0.63930486048340296	0.63906097283155905	0.63889884036244204	0.63873716719210505	0.63857549402176805	0.63845332054645498	0.63825168838231305	0.63809001521197595	0.63788838304783402	0.63772625057871701	0.63756182161570296	0.63736018945156103	0.63715855728741899	0.636996884117081	0.63683475164796399	0.63663357878260096	0.63647144631348496	0.63622755866164005	0.63610538518632798	0.63590375302218605	0.63570212085804401	0.63554044768770601	0.63533605973088803	0.63513442756674499	0.63497229509762898	0.63481062192729099	0.63460898976314895	0.63440460180632996	0.63420296964218803	0.63400133747804599	0.63379970531390295	0.63363803214356595	0.63343364418674697	0.63323201202260504	0.633030379858463	0.63282599190164401	0.63266431873130702	0.63246268656716398	0.63226105440302205	0.63201670745239802	0.63185503428206102	0.63161390242289295	0.63140951446607396	0.63116792330812699	0.63096629114398495	0.63076190318716596	0.63056027102302403	0.630359098157661	0.63011475120703697	0.62991311904289504	0.629711486878753	0.62946759922690798	0.62926596706276605	0.62902162011214302	0.62881998794799998	0.62857610029615596	0.62833450913820899	0.62813287697406595	0.62784903032841699	0.62764739816427495	0.62740351051243104	0.62715916356180701	0.62691803170263904	0.62667368475201501	0.62647205258787397	0.62623092072870501	0.62598657377808198	0.62574222682745795	0.62546159527326395	0.62525674801766695	0.62497565716469405	0.62477126920787496	0.62453013734870699	0.62424629070305804	0.62400194375243501	0.62376081189326704	0.62351646494264301	0.62323537408967	0.62299148643782598	0.62274713948720195	0.62246604863422905	0.62218220198857999	0.62193785503795695	0.621654008392308	0.62137291753933399	0.62108907089368504	0.62080522424803597	0.620563633090089	0.62027978644444004	0.62003589879259502	0.61975205214694595	0.61942824650749195	0.61914715565452005	0.61886330900886999	0.61857946236322103	0.61829561571757197	0.61797181007811797	0.61768796343246801	0.61740411678681895	0.61712302593384705	0.61679922029439205	0.61647541465493805	0.61615206831426295	0.615825506882133	0.615501701242679	0.61522061038970599	0.61489680475025199	0.614573458409577	0.61428915246514904	0.61392309133799305	0.61364200048502004	0.61327593935786395	0.61295213371840895	0.61258882838393003	0.61226502274447603	0.61198117609882696	0.61161787076434704	0.61125135033841105	0.61092800399773695	0.61052473966945198	0.61020093402999798	0.60987712839054398	0.609511067263388	0.60910780293510303	0.60874174180794705	0.60837843647346801	0.60805463083401301	0.60769132549953397	0.60728530537857295	0.60688204105028798	0.60647602092932695	0.60611271559484703	0.605706695473886	0.60534339013940697	0.60493737001844605	0.60453410569016097	0.60412808556919995	0.60372482124091498	0.60331880111995395	0.60291278099899404	0.60247001697568303	0.60206399685472201	0.60161847703873605	0.60121521271045097	0.60076923359568501	0.60032371377969895	0.59987773466493299	0.59943221484894604	0.59898945082563504	0.59854347171086897	0.59809795189488302	0.59761247308509202	0.59716649397032595	0.59664151546550903	0.59619553635074296	0.59575001653475701	0.59522457873115897	0.59473909992136798	0.59429312080660202	0.59380764199681102	0.59327990769931804	0.59279442888952605	0.59230895007973405	0.59178351227613801	0.59129803346634702	0.59076983987007403	0.590244861365257	0.58971942356165996	0.58919122996538698	0.58870575115559598	0.58809855816927203	0.58757312036567499	0.58700542707437697	0.58644048957575501	0.58591505177215897	0.58534735848085995	0.58473970619575699	0.58417201290445897	0.583606616107057	0.58303892281575898	0.58243127053065602	0.58182683333700802	0.58125868074692999	0.580611528766801	0.58008609096320396	0.57943618319039902	0.57878903121027103	0.57822363441286895	0.57757648243274096	0.576968830147637	0.57632167816750801	0.57567406688860001	0.57502415911579496	0.57441926262336795	0.57376935485056302	0.57312174357165402	0.57247459159152603	0.57178748061759199	0.571140328637463	0.57045046187085302	0.56980285059194402	0.56911573961801099	0.56846858763788199	0.56773876187746597	0.56705165090353304	0.56640449892340405	0.56567467316298903	0.56494530670135301	0.56425819572741898	0.56357108475348605	0.56288121798687496	0.56215414801913699	0.56142478155749997	0.56073767058356705	0.56000784482315102	0.55927847836151601	0.55855140839377804	0.55778208293833698	0.55705225717792095	0.556282931722481	0.55555632105352104	0.55482649529310601	0.55405716983766495	0.553287844382225	0.55252127471946	0.55175194926402005	0.55094266481477405	0.55021283905435903	0.54940355460511303	0.54867418814347801	0.54786490369423202	0.54709557823879196	0.54632625278335101	0.54551696833410501	0.54474764287866495	0.54393835842941896	0.54312907398017396	0.54232024882970697	0.54151096438046098	0.54069892413854004	0.53993235447577503	0.53908081453882695	0.53827153008958195	0.53742274594531003	0.53661346149606504	0.53576192155911695	0.53495263710987195	0.53414335266062696	0.53329181272367898	0.53248252827443299	0.53163374413016196	0.53078495998589104	0.52997291974396898	0.52912367630091806	0.52831485115045196	0.52742335221970005	0.52661406777045305	0.52576528362618302	0.52491328439045504	0.52406450024618401	0.52321296030923703	0.52232421717116095	0.52151493272191496	0.52062343379116205	0.51981414934191705	0.51896260940496897	0.518073866266893	0.51722232632994503	0.51637308288689499	0.51548158395614196	0.51463279981187104	0.51378401566760001	0.51293247573065304	0.512083232287602	0.51115223366182405	0.51026073473107203	0.5094119505868	0.50855995135107401	0.50771116720680198	0.50677970928224503	0.505930925137973	0.50475557956157202	0.50378462194198903	0.503097510968055	0.50232818551261404	0.50147618627688795	0.50058790243759099	0.499778617988345	0.49888711905759298	0.49799562012684001	0.49714683598256898	0.49625533705181701	0.49540609360876597	0.494557309464495	0.49366581053374198	0.49285652608449698	0.49192552745871798	0.49103402852796602	0.49018524438369498	0.48925378645913697	0.48840224652219	0.48755300307913901	0.486661963447166	0.48577322030908998	0.484921221073363	0.48403247793528698	0.48314143830331302	0.48229219486026298	0.48140069592951101	0.48055191178523898	0.47970037184829201	0.47881162871021599	0.47792012977946302	0.47706813054373698	0.47617984670444002	0.47532784746871298	0.47443910433063602	0.47358756439368899	0.47273878024941801	0.47188953680636703	0.47103799686941999	0.47018921272514802	0.469297713794396	0.46844847035134501	0.46755697142059299	0.46670818727632202	0.465816688345569	0.46496790420129802	0.46411636426434999	0.4632671208213	0.46241558088435197	0.461566796740081	0.46071755329703001	0.45986601336008298	0.45905672891083799	0.45816522998008502	0.45735640482961898	0.45646766169154301	0.45561566245581597	0.45480683730534899	0.453957593862298	0.45310605392535203	0.45221731078727501	0.45140802633802901	0.45059598609610702	0.44974720195183598	0.44889841780756501	0.44808637756564301	0.44723759342137198	0.44642830897212599	0.44557952482785501	0.44472752559212803	0.44391870044166198	0.44310941599241599	0.44225787605546901	0.44149130639270401	0.44063930715697702	0.43983002270773203	0.43902119755726599	0.438171954114215	0.437402628658774	0.436590588416852	0.43574180427258102	0.43497247881714002	0.43416319436789502	0.43335436921742898	0.43258458446320802	0.43177575931274298	0.43092376007701499	0.43015719041425099	0.42934515017232899	0.42853632502186301	0.42776654026764299	0.42695771511717701	0.42614843066793101	0.42537910521249001	0.42456982076324501	0.423800495307804	0.423031169852363	0.422221885403118	0.421452559947677	0.42068323449223599	0.419873950042991	0.41910462458754999	0.41833805492478499	0.41756872946934498	0.41675944502009898	0.41599011956465798	0.41526029380424301	0.414490968348802	0.41368168389955701	0.41295231743792199	0.41218574777515699	0.41141596302093703	0.41064663756549602	0.40987731211005601	0.40910798665461501	0.40837816089419998	0.40760883543875898	0.40688222476979902	0.40611244001558	0.40538307355394398	0.40465600358620502	0.40384717843573797	0.40307739368151901	0.402348027219883	0.40157870176444299	0.40085163179670302	0.40012226533506801	0.39935248058084799	0.39862311411921197	0.39789604415147301	0.397126718696033	0.39635739324059199	0.39562756748017702	0.39490095681121701	0.39417113105080198	0.39344452038184302	0.39267519492640202	0.39194536916598699	0.39121554340557202	0.39044621795013101	0.38975910697619798	0.38898978152075703	0.38826317085179701	0.38753334509138199	0.38680351933096702	0.38603419387552601	0.38522490942628101	0.38441608427581497	0.38364675882037402	0.38287697406615401	0.38215036339719499	0.38142053763678002	0.38069392696782001	0.379924601512379	0.37923473474576902	0.37850766477803	0.37781779801142001	0.37704847255598001	0.37632140258823998	0.37559203612660502	0.374864966158866	0.37413559969722998	0.37340577393681501	0.37263644848137401	0.37194933750744102	0.371219511747025	0.37049290107806598	0.36976307531765101	0.36907596434371698	0.36834659788208202	0.36761952791434299	0.36692966114773301	0.366160335692292	0.36547322471835803	0.364743398957943	0.36401678828898298	0.36328696252856801	0.362557596066933	0.36183052609919403	0.36110115963755801	0.36041404866362398	0.35968422290320901	0.35895761223424999	0.35822778647383402	0.35745846101839401	0.35677135004445998	0.35600202458902003	0.355272198828605	0.35454558815964499	0.35385572139303501	0.35312865142529598	0.35235932596985498	0.35162950020944	0.35094238923550602	0.35017306378006602	0.34944369731843	0.34875658634449602	0.34798726088905502	0.34725743512863999	0.34653036516090202	0.345800998699266	0.34507117293885098	0.34434456226989202	0.34361473650947599	0.34288812584051698	0.34211834108629702	0.34134901563085601	0.34061964916922	0.33989257920148203	0.33912325374604102	0.33839342798562599	0.33762410253018499	0.33685477707474398	0.33612816640578502	0.33539834064537	0.33466851488495503	0.33394190421599601	0.333172578760555	0.33240279400633499	0.33163346855089398	0.33090410208925802	0.33017703212152	0.32940770666607899	0.32863838121063799	0.32786905575519698	0.32714198578745901	0.32637266033201801	0.325603334876577	0.32487350911616197	0.32406468396569599	0.32333485820528102	0.32256828854251701	0.32179896308707601	0.321029637631635	0.32029981187121997	0.31953048641577902	0.31872120196653397	0.31791191751728798	0.31718255105565202	0.31641322560021201	0.31564665593744701	0.31483461569552601	0.31406804603276101	0.31329826127854099	0.31252893582309998	0.311720110672634	0.310908070430712	0.310141500767948	0.309329460526026	0.30860239055828698	0.30779356540782099	0.306941566172094	0.306172240716653	0.305362956267408	0.30455413111694102	0.30374484666769602	0.30297552121225502	0.30220619575681401	0.30135695231376403	0.30054812716329699	0.29977834240907703	0.29896951725861098	0.298117518022884	0.29730869287241801	0.29649940842317202	0.29573008296773101	0.29488083952468103	0.29407201437421499	0.29325997413229299	0.29245068968304699	0.29160190553877602	0.29075312139450499	0.289901122158778	0.28905233801450703	0.28824305356526098	0.287391513628314	0.28654227018526301	0.28569073024831598	0.28488144579906999	0.28403266165479801	0.28318112171785098	0.2823318782748	0.28148309413052902	0.28063155419358199	0.27974281105550503	0.27889081181977898	0.27804202767550701	0.27715052874475499	0.27630174460048401	0.27544974536475703	0.274600961220486	0.27366996259470699	0.27282071915165701	0.27192922022090399	0.27108043607663301	0.27014943745085501	0.26929743821512803	0.268448654070857	0.26755715514010397	0.26666841200202801	0.26577691307127599	0.26492812892700501	0.26395441551474502	0.263065672376669	0.26213421445211099	0.26124271552135903	0.26031171689558102	0.259422973757505	0.25853147482675198	0.25763997589600002	0.256751232757924	0.25585973382717198	0.2550109496829	0.254079951057122	0.25314849313256499	0.25221749450678699	0.25132599557603402	0.250437252437958	0.24954575350720501	0.248614295582648	0.24768329695687	0.24675183903231299	0.24586034010155999	0.24493209726845799	0.24400109864267999	0.243109599711928	0.24189429514172101	0.24027572624322999	0.239060880971803	0.23801046466338899	0.23703629195235101	0.236065334332768	0.23517705049347101	0.234245592568913	0.23327463494933001	0.23238313601857799	0.231412178398995	0.23052067946824201	0.229589221543685	0.22865822291790699	0.227687265298324	0.22679576636757201	0.22586752353446901	0.224936065609912	0.224005066984134	0.223033650065771	0.222102651439994	0.22117119351543599	0.220200235895853	0.219269237270075	0.21833777934551801	0.21736682172593499	0.21643582310015699	0.21550436517559901	0.21457336654982101	0.213641908625264	0.212710909999486	0.21177945207492799	0.210808494455345	0.209916995524593	0.208985996898815	0.20805453897425799	0.207165795836181	0.206234797210403	0.20530333928584599	0.20441184035509299	0.20348084172931499	0.202592098591239	0.20162114097165601	0.20072964204090299	0.199838143110151	0.19890668518559301	0.198018401346296	0.19716640211056999	0.19623540348479199	0.19534666034671599	0.194455161415963	0.19352370349140599	0.19267491934713399	0.19178342041638199	0.19093463627210999	0.190043137341358	0.189151638410606	0.188302854266335	0.18741135533558201	0.18652261219750599	0.18567107226055801	0.184821828817508	0.183973044673237	0.18312150473628899	0.18227226129323901	0.181420721356291	0.18061143690704501	0.17976265276277401	0.17895336831352901	0.17814408386428299	0.17733250292114	0.176523218471895	0.175674434327623	0.17490464957340399	0.174095824422937	0.17328653997369201	0.17247725552444601	0.171707930069005	0.17089864561975901	0.17016927915812399	0.16939995370268299	0.168630168948463	0.16786084349302199	0.16713423282406301	0.166364907368622	0.16567504060201199	0.16494797063427399	0.16425810386766301	0.163531493198704	0.16284116713331401	0.16215451545816001	0.16142468969774501	0.160737578723811	0.160007752963396	0.159320641989462	0.158633990314307	0.157986379035399	0.15733647126259401	0.15668885998368601	0.15604170800355699	0.15543405571845301	0.15478690373832499	0.15413929245941599	0.15353164017431301	0.152924447187989	0.15235950968936701	0.151751857404264	0.151183704814186	0.150579267620538	0.150011115030461	0.14940392204413699	0.14887848424054001	0.14831079094924199	0.147785353145646	0.14717770086054199	0.14665272235572499	0.146124528759453	0.14559909095585599	0.14507411245103799	0.144545918854766	0.14406044004497401	0.143535461540158	0.14308948242539199	0.14260400361559999	0.14207856581200301	0.141633045996017	0.14114756718622501	0.14066208837643401	0.140216109261668	0.13977058944568199	0.13928511063589	0.13883913152112401	0.13843311140016301	0.13799034737685301	0.137544827560866	0.137138807439905	0.13673554311162101	0.13632952299066001	0.13592350286969801	0.13552023854141401	0.13511421842045299	0.13475091308597401	0.134387607751493	0.133981587630533	0.13361828229605299	0.13321226217509199	0.13284895684061299	0.132485192207354	0.13216184586667901	0.13179532544074299	0.131471979100068	0.13110821446680901	0.13074490913233	0.130421103492875	0.13009500135952401	0.12977119572007001	0.12944739008061601	0.12912358444116201	0.12884295288696901	0.12851639145483801	0.128235300601865	0.12795145395621599	0.12762764831676199	0.127343801671113	0.12701999603165801	0.126775649081035	0.12649455822806199	0.12621071158241301	0.125926864936764	0.125603059297309	0.125401886431947	0.125078080792493	0.12483373384186899	0.12454988719622	0.124308755337052	0.12402490869140299	0.123780561740779	0.123539429881611	0.123337797717469	0.123093450766845	0.12284910381622199	0.122607971957054	0.122324125311405	0.122162452141067	0.121878146196639	0.121637014337471	0.121432626380652	0.121191035222705	0.12098986235734201	0.120745515406719	0.12054388324257601	0.12034225107843401	0.12013786312161499	0.11993623095747299	0.11973459879333	0.119490711141486	0.11932857867237	0.119166905502032	0.118925773642864	0.11868142669223999	0.11855925321692901	0.118318121357761	0.118113733400942	0.1179121012368	0.11775042806646201	0.117588295597346	0.117386663433203	0.11722499026286599	0.11702060230604699	0.116818970141905	0.116657296971568	0.116495164502451	0.116333491332113	0.11617181816177601	0.11597018599763401	0.115808053528517	0.11564638035817899	0.115484707187842	0.11532257471872601	0.115160901548388	0.114999228378051	0.114837095908934	0.114675422738597	0.114471034781778	0.114351617099142	0.114147229142324	0.114025055667012	0.11386338249667401	0.113744424112818	0.11353957685722101	0.113420618473364	0.113258486004248	0.11309681283391	0.11293513966357301	0.11277025140178	0.112608578231443	0.112489160548807	0.112367446372275	0.11220531390315799	0.11204364073282	0.11188150826370299	0.111719835093366	0.111558161923029	0.11147594744152201	0.111313814972405	0.111191641497094	0.111029968326756	0.11086829515641899	0.11074887747378299	0.11062670399847099	0.110465030828134	0.110303357657797	0.11014122518868	0.110019051713368	0.109897337536836	0.109735205067719	0.10961349089118599	0.10945135842207	0.10928968525173299	0.10917026756909699	0.10904809409378501	0.108886420923448	0.10876424744813599	0.108602574277799	0.108480400802487	0.10831872763215	0.108196554156838	0.108077136474202	0.10791546330386501	0.107793289828553	0.10771107534704601	0.107549402176709	0.107429984494073	0.107268311323736	0.107146137848424	0.107023964373113	0.106901790897801	0.106740117727463	0.106617944252151	0.106498526569516	0.10637681239298299	0.10625463891767201	0.10613246544236001	0.10601304775972401	0.105851374589387	0.10576916010788	0.10560702763876401	0.105485313462231	0.105323180993114	0.105201466816582	0.105082049133946	0.10492037596360899	0.10479820248829699	0.104715528708011	0.10459657032415499	0.104434897153818	0.104312723678506	0.104190550203194	0.10406837672788199	0.10394620325256999	0.10386674456374	0.103705071393403	0.10358289791809	0.103421224747753	0.10321959258361101	0.103057919413273	0.10289578694415701	0.10281357246264999	0.10269139898733801	0.10257198130470301	0.102410308134365	0.10228813465905399	0.102166420482521	0.102086502494911	0.101964788318379	0.101842614843067	0.101720441367755	0.10155876819741699	0.10143935051478201	0.10135713603327499	0.10123496255796401	0.101073289387626	0.100951115912315	0.100831698229679	0.100670025059341	0.10054785158403	0.100465637102523	0.100346219419887	0.100224045944575	0.100141831463069	9.9980158292731297E-2	9.9900699603900994E-2	9.9738567134783698E-2	9.9656352653276895E-2	9.9576893964446606E-2	9.9415220794109499E-2	9.9293047318797401E-2	9.9210832837290597E-2	9.9091415154654999E-2	9.8969241679343595E-2	9.8807568509005905E-2	9.8685395033694501E-2	9.8605936344863407E-2	9.8483762869552099E-2	9.8361589394240001E-2	9.8239875217707495E-2	9.8117701742396105E-2	9.7998284059760396E-2	9.7916069578253703E-2	9.7793896102941605E-2	9.7674478420305896E-2	9.7552764243773404E-2	9.7430590768462097E-2	9.7308417293150096E-2	9.7228958604319696E-2	9.7067285433982506E-2	9.6945111958670505E-2	9.6862897477163701E-2	9.6743479794528103E-2	9.6581806624190997E-2	9.64991328439046E-2	9.6377418667372206E-2	9.6258000984736594E-2	9.6135827509424496E-2	9.6053613027917706E-2	9.5934195345282802E-2	9.5772522174944905E-2	9.5690307693438198E-2	9.5568134218126793E-2	9.5445960742814806E-2	9.5366502053984406E-2	9.5204828883646606E-2	9.5122155103360306E-2	9.5003196719504204E-2	9.48810232441928E-2	9.4798808762686093E-2	9.4679391080050398E-2	9.45572176047383E-2	9.4435044129427007E-2	9.4313329952894404E-2	9.4233871264063504E-2	9.4111697788752002E-2	9.39495653196354E-2	9.3867350838128694E-2	9.3748392454272605E-2	9.3626218978960493E-2	9.3504045503648506E-2	9.3424586814818106E-2	9.3302413339505993E-2	9.3180239864194603E-2	9.3100781175363703E-2	9.2939108005026499E-2	9.2816934529714498E-2	9.2776975535909897E-2	9.2612546572896304E-2	9.2533087884066001E-2	9.2450873402559197E-2	9.2331455719923503E-2	9.2209282244611501E-2	9.2127067763104697E-2	9.1925435598962393E-2	9.1763762428625203E-2	9.1684303739794207E-2	9.1522171270677494E-2	9.1399997795366103E-2	9.1317783313859396E-2	9.1195609838547298E-2	9.1076651454691196E-2	9.0954477979379195E-2	9.0832304504067804E-2	9.0710131028755803E-2	9.0630672339925403E-2	9.0548457858418599E-2	9.0429040175783001E-2	9.0346825694276198E-2	9.0224652218964099E-2	9.0145193530133796E-2	9.0023020054821698E-2	8.9901305878289303E-2	8.9821847189459E-2	8.9659714720342301E-2	8.9577500238835497E-2	8.9498041550004501E-2	8.9375868074693193E-2	8.9253694599380998E-2	8.9174235910550598E-2	8.9052062435238694E-2	8.8969847953731904E-2	8.8808174783394797E-2	8.87287160945643E-2	8.8606542619252299E-2	8.8527083930421996E-2	8.8404910455109897E-2	8.8322695973603094E-2	8.8200522498291203E-2	8.8081104815656106E-2	8.7919431645318305E-2	8.7837217163811501E-2	8.7715043688500097E-2	8.7595626005864596E-2	8.7473911829331993E-2	8.7391238049045694E-2	8.7272279665189703E-2	8.7229564878708601E-2	8.7110147196073004E-2	8.6987973720760906E-2	8.6905759239254102E-2	8.6783585763942697E-2	8.6704127075111798E-2	8.6621912593604994E-2	8.6502494910969396E-2	8.6380780734436904E-2	8.62586072591255E-2	8.6179148570294406E-2	8.6056975094983196E-2	8.5934801619671E-2	8.5812628144359596E-2	8.5693669760503494E-2	8.5610995980217305E-2	8.5489281803684605E-2	8.5409823114854302E-2	8.5287649639542301E-2	8.5205435158035497E-2	8.50860174753999E-2	8.4963844000087801E-2	8.4881629518581095E-2	8.4762211835946094E-2	8.4679997354439304E-2	8.4557823879127303E-2	8.4518324184101504E-2	8.4396150708790196E-2	8.4276733026154599E-2	8.41545595508425E-2	8.4072345069335697E-2	8.3950171594023695E-2	8.3831213210167593E-2	8.3748539429881905E-2	8.3669080741051005E-2	8.3547366564518499E-2	8.3464692784232797E-2	8.3345734400375904E-2	8.3223560925064693E-2	8.3101387449752595E-2	8.3021928760922195E-2	8.2939714279415502E-2	8.2817540804103404E-2	8.2698123121467695E-2	8.2576408944935897E-2	8.2454235469623799E-2	8.2371561689337597E-2	8.2292103000507197E-2	8.2170388823974594E-2	8.2090470836364796E-2	8.2008256354858103E-2	8.1886082879546004E-2	8.1767124495689902E-2	8.1644951020377804E-2	8.1562736538871E-2	8.1400604069754398E-2	8.1321145380924095E-2	8.1199431204391506E-2	8.1119513216781694E-2	8.1037298735274904E-2	8.09550842537681E-2	8.0875625564937798E-2	8.0753452089625699E-2	8.0631278614313601E-2	8.0512320230457499E-2	8.0429646450171893E-2	8.0350187761340994E-2	8.0228014286029506E-2	8.0106300109497097E-2	7.9984126634184999E-2	7.9864708951549304E-2	7.9782494470042598E-2	7.9660320994731207E-2	7.9620821299705394E-2	7.9538147519419095E-2	7.9419189135563006E-2	7.9297015660250894E-2	7.9174842184939601E-2	7.9095383496108604E-2	7.8973210020797199E-2	7.8851036545485198E-2	7.8771577856654798E-2	7.8689363375147994E-2	7.8609904686316998E-2	7.8487731211005607E-2	7.8405516729498803E-2	7.8286099046863206E-2	7.8243843559161003E-2	7.8121670083849598E-2	7.8042211395019295E-2	7.7920037919707294E-2	7.7797864444395196E-2	7.7718405755564907E-2	7.7596232280252794E-2	7.75567325852278E-2	7.7474058804941404E-2	7.7355100421085302E-2	7.7272885939578595E-2	7.7150712464266497E-2	7.7071253775436097E-2	7.6988579995149894E-2	7.6869621611293695E-2	7.6747448135981694E-2	7.6704733349500703E-2	7.6585774965644601E-2	7.6503101185358302E-2	7.6423642496527902E-2	7.6341428015021195E-2	7.6219254539709097E-2	7.6139795850878697E-2	7.6057581369372004E-2	7.5938163686736296E-2	7.5855949205229506E-2	7.5694276034891803E-2	7.56148173460615E-2	7.5532143565775103E-2	7.5410429389242598E-2	7.5330511401632702E-2	7.5248296920125898E-2	7.5168838231295595E-2	7.5046664755983497E-2	7.4964450274476693E-2	7.4845032591841207E-2	7.4802777104139601E-2	7.46833594215041E-2	7.4601144939997296E-2	7.4521686251166896E-2	7.4399512775854895E-2	7.4317298294348105E-2	7.4197880611712494E-2	7.4115666130205704E-2	7.4036207441375304E-2	7.3914033966063206E-2	7.3831819484556499E-2	7.3752360795726099E-2	7.3630187320414001E-2	7.3547513540127799E-2	7.3468054851297496E-2	7.3346340674764907E-2	7.3266881985934604E-2	7.3144708510622505E-2	7.3104749516817905E-2	7.3022535035311101E-2	7.29003615599991E-2	7.2780943877363502E-2	7.2659229700830899E-2	7.2619270707026395E-2	7.2537056225519495E-2	7.2414882750207493E-2	7.22927092748962E-2	7.22532095798704E-2	7.2131036104558302E-2	7.2051577415727999E-2	7.1969362934221195E-2	7.1849945251585598E-2	7.17277717762735E-2	7.1688272081247797E-2	7.1566098605936407E-2	7.1483884124429603E-2	7.1403966136819805E-2	7.1321751655313001E-2	7.1202793271456899E-2	7.11201194911706E-2	7.1040660802339603E-2	7.0918487327028198E-2	7.0876231839325995E-2	7.0796773150495707E-2	7.0674599675183594E-2	7.0552426199872204E-2	7.0512926504846599E-2	7.0433008517236703E-2	7.03907530295345E-2	7.0228620560417801E-2	7.0149161871587401E-2	7.0066947390080694E-2	6.9987488701250294E-2	6.9865315225938196E-2	6.9743141750626195E-2	6.9663683061795795E-2	6.9581468580289005E-2	6.9541509586483793E-2	6.9459295104977101E-2	6.9379836416146701E-2	6.9297621934639897E-2	6.9178204252004299E-2	6.9095989770497496E-2	6.9016531081667207E-2	6.8894357606355094E-2	6.8812143124848305E-2	6.8732684436018002E-2	6.8650010655731605E-2	6.8570551966901302E-2	6.8408878796563502E-2	6.8369379101537703E-2	6.8286705321252097E-2	6.8207246632421198E-2	6.8125032150914394E-2	6.8042817669407493E-2	6.8002858675602906E-2	6.7880685200290905E-2	6.7801226511460602E-2	6.7761726816434803E-2	6.7639553341122802E-2	6.7557338859615998E-2	6.7477880170785598E-2	6.7395206390499299E-2	6.7315747701668996E-2	6.7233533220162206E-2	6.7193574226356995E-2	6.7071860049824503E-2	6.6992401360994006E-2	6.6952442367189405E-2	6.6830268891877403E-2	6.6748054410370697E-2	6.6625880935058598E-2	6.6546422246228198E-2	6.6506463252422904E-2	6.6384749075891106E-2	6.6302075295604807E-2	6.6222616606773796E-2	6.6140402125267006E-2	6.6060943436436703E-2	6.6020984442632102E-2	6.5899270266099499E-2	6.5859311272294302E-2	6.5737137796982897E-2	6.5654923315476094E-2	6.5575464626645097E-2	6.5535505632840496E-2	6.5373832462502696E-2	6.5331117676021594E-2	6.5251658987191305E-2	6.5169444505684501E-2	6.5089985816853504E-2	6.49678123415421E-2	6.4885597860035393E-2	6.4806139171204397E-2	6.4723924689697607E-2	6.4644006702087697E-2	6.4604507007061898E-2	6.4522292525555205E-2	6.4400119050243801E-2	6.4320660361412693E-2	6.4237986581127102E-2	6.4158527892296202E-2	6.4036813715763502E-2	6.3957355026933199E-2	6.3874681246646997E-2	6.3795222557816597E-2	6.3752507771335606E-2	6.3673049082504499E-2	6.3551334905972701E-2	6.3511375912167406E-2	6.3389202436855294E-2	6.3349702741830299E-2	6.3267028961544E-2	6.3187570272712906E-2	6.3105355791206103E-2	6.30258971023758E-2	6.2983182315894795E-2	6.2864223932038693E-2	6.2781550151752394E-2	6.2742050456726706E-2	6.2619876981415301E-2	6.2540418292584304E-2	6.2458203811077501E-2	6.24182448172729E-2	6.2336030335766103E-2	6.2256571646935099E-2	6.2174357165428303E-2	6.20944391778184E-2	6.2012224696311603E-2	6.1932766007481301E-2	6.1850551525974497E-2	6.1771092837143403E-2	6.1688878355636703E-2	6.1608960368026898E-2	6.1526745886520101E-2	6.1404572411208697E-2	6.1404572411208697E-2	6.1285614027351901E-2	6.1242899240870903E-2	6.1163440552040503E-2	6.1081226070533803E-2	6.1001767381702703E-2	6.0961808387898102E-2	6.0879593906391298E-2	6.0797379424884598E-2	6.07174614372748E-2	6.0635246955767899E-2	6.0516288571911797E-2	6.0473573785430203E-2	6.0394115096599699E-2	6.0311900615092999E-2	6.0231982627483097E-2	6.0149768145976397E-2	6.0070309457145303E-2	5.9988094975638499E-2	5.9948135981833899E-2	5.9868677293002902E-2	5.9786462811496098E-2	5.9707004122665802E-2	5.9584830647353801E-2	5.9545330952328598E-2	5.9502616165846997E-2	5.9423157477016701E-2	5.9340483696730298E-2	5.9300984001705297E-2	5.9218769520197799E-2	5.9178810526393198E-2	5.90566370510811E-2	5.8977178362250797E-2	5.8894963880744E-2	5.8855004886938699E-2	5.8775546198108403E-2	5.8693331716601599E-2	5.86538320215758E-2	5.8531658546264499E-2	5.8491699552459302E-2	5.8409485070952401E-2	5.8290067388316803E-2	5.8247811900615301E-2	5.8207852906810097E-2	5.8128394217979697E-2	5.8006220742667598E-2	5.7963505956186601E-2	5.7884047267356298E-2	5.7844547572330499E-2	5.7801832785849501E-2	5.77223740970184E-2	5.76401596155117E-2	5.7560700926681301E-2	5.7478027146395098E-2	5.7398568457564601E-2	5.7316353976057902E-2	5.7276854281032102E-2	5.7196936293422297E-2	5.7154680805720101E-2	5.7075222116889798E-2	5.7035263123084497E-2	5.69530486415777E-2	5.6873589952747397E-2	5.67913754712406E-2	5.6751416477435299E-2	5.6669201995928502E-2	5.6629243002123901E-2	5.6507069526811803E-2	5.64276108379815E-2	5.6385355350279297E-2	5.6305896661449001E-2	5.6223222881162702E-2	5.6183723186137E-2	5.6104264497306697E-2	5.60215907170203E-2	5.5982091021995299E-2	5.5899876540487801E-2	5.5859917546683201E-2	5.5780458857852801E-2	5.5698244376346101E-2	5.5576070901034003E-2	5.5536111907228701E-2	5.5456653218398398E-2	5.5374438736891601E-2	5.5334479743086397E-2	5.5252265261579503E-2	5.5172806572749297E-2	5.5133306877723401E-2	5.5050633097437199E-2	5.4968418615930402E-2	5.4928459622125801E-2	5.4849000933295401E-2	5.4806745445593302E-2	5.4727286756762902E-2	5.4687327762957601E-2	5.4605113281450797E-2	5.4525654592620501E-2	5.4482939806139503E-2	5.4363522123503802E-2	5.4321266635801599E-2	5.4241807946971303E-2	5.4159134166684997E-2	5.4119634471659198E-2	5.4079675477854597E-2	5.3957502002542602E-2	5.38780433137123E-2	5.3835787826010097E-2	5.3756329137179801E-2	5.3716370143374499E-2	5.3634155661867702E-2	5.3551481881582097E-2	5.3511982186556298E-2	5.3472023192751003E-2	5.3389808711244199E-2	5.3310350022413897E-2	5.3270850327388201E-2	5.3188176547101798E-2	5.3108717858271502E-2	5.3026503376764698E-2	5.3026503376764698E-2	5.2947044687933799E-2	5.2824871212622401E-2	5.2742656731115597E-2	5.2702697737310303E-2	5.262323904848E-2	5.2580524261998898E-2	5.2541024566973203E-2	5.2461565878142803E-2	5.2418851091661098E-2	5.2339392402830802E-2	5.22994334090255E-2	5.2217218927518697E-2	5.2177719232493598E-2	5.2055545757181597E-2	5.2015586763376399E-2	5.1933372281869498E-2	5.18938725868444E-2	5.1811198806558198E-2	5.1731740117727201E-2	5.1692240422701999E-2	5.1649525636220397E-2	5.1530107953585397E-2	5.1487852465883298E-2	5.1407934478273402E-2	5.1325719996766599E-2	5.1325719996766599E-2	5.1246261307936199E-2	5.1206761612910497E-2	5.1124087832624197E-2	5.1044629143793797E-2	5.0962414662287001E-2	5.0922455668481699E-2	5.0882955973456101E-2	5.08007414919492E-2	5.0760782498144703E-2	5.0678568016637802E-2	5.0638609022832598E-2	5.0556394541325801E-2	5.0516894846300099E-2	5.0476935852495498E-2	5.0394721370988702E-2	5.0315262682157698E-2	5.0275303688353097E-2	5.01930892068463E-2	5.0153130213040999E-2	5.0113630518015297E-2	5.0070915731534202E-2	4.9991457042703899E-2	4.9909242561197102E-2	4.9869283567391801E-2	4.9789824878561498E-2	4.9747110092080403E-2	4.9707610397054701E-2	4.95854369217427E-2	4.9545477927938099E-2	4.9466019239107102E-2	4.94237637514056E-2	4.9344305062575103E-2	4.9304346068769898E-2	4.9222131587263199E-2	4.9182172593457897E-2	4.9139917105756402E-2	4.9059999118146499E-2	4.8977784636639703E-2	4.8938284941614001E-2	4.8898325947808803E-2	4.8858826252783601E-2	4.8816111466301902E-2	4.8736652777471502E-2	4.86539789971853E-2	4.8614479302159501E-2	4.8535020613329101E-2	4.8452806131822401E-2	4.84128471380171E-2	4.8373347442992001E-2	4.8290673662705799E-2	4.8251173967679903E-2	4.8211214973875399E-2	4.8129000492368602E-2	4.8049541803537599E-2	4.8049541803537599E-2	4.7967327322030802E-2	4.78874093344209E-2	4.7845153846719397E-2	4.7765695157888401E-2	4.7722980371407403E-2	4.7683021377602199E-2	4.7643521682577003E-2	4.7561307201070199E-2	4.7481848512239203E-2	4.7441889518434602E-2	4.7399174731953E-2	4.73197160431226E-2	4.7280216348096898E-2	4.7237501561615797E-2	4.7197542567810502E-2	4.7158042872785501E-2	4.7075828391278697E-2	4.7075828391278697E-2	4.69963697024477E-2	4.69564107086431E-2	4.6913695922161998E-2	4.6834237233331001E-2	4.6794737538305202E-2	4.6712063758019597E-2	4.6632605069188697E-2	4.6590349581487098E-2	4.6550390587681803E-2	4.6510431593877202E-2	4.6428217112370399E-2	4.6388717417344703E-2	4.6306043637058397E-2	4.6306043637058397E-2	4.6226584948228101E-2	4.6187085253202302E-2	4.6104870771695498E-2	4.6064911777890301E-2	4.60249527840857E-2	4.5982697296383497E-2	4.5903238607553097E-2	4.5820564827266798E-2	4.5820564827266798E-2	4.5741106138436502E-2	4.5658891656929698E-2	4.5619391961903899E-2	4.5539473974293997E-2	4.5539473974293997E-2	4.5457259492787297E-2	4.5417759797761498E-2	4.53778008039563E-2	4.5295586322449503E-2	4.5295586322449503E-2	4.5216127633619201E-2	4.5133453853332901E-2	4.5093954158307102E-2	4.5053995164502501E-2	4.4971780682995698E-2	4.4932280987970002E-2	4.4889566201488998E-2	4.4849607207683703E-2	4.4810107512658598E-2	4.4770148518853303E-2	4.4727893031151801E-2	4.4647975043541198E-2	4.4565760562034498E-2	4.45262608670094E-2	4.45262608670094E-2	4.4446802178178403E-2	4.4404087391697301E-2	4.4324628702866999E-2	4.4284669709061801E-2	4.4241954922580803E-2	4.42024552275549E-2	4.4162496233749703E-2	4.4080281752242899E-2	4.40407820572178E-2	4.4000823063412603E-2	4.3961323368386901E-2	4.3918608581905799E-2	4.3878649588100498E-2	4.3839149893075503E-2	4.37564761127891E-2	4.3716976417763398E-2	4.3677017423958797E-2	4.3594802942452E-2	4.3555303247426298E-2	4.3472629467139902E-2	4.3472629467139902E-2	4.34331297721142E-2	4.3393170778309599E-2	4.3310956296802802E-2	4.3270997302997501E-2	4.3231497607971903E-2	4.3191538614167198E-2	4.3149283126465002E-2	4.3069824437634602E-2	4.3069824437634602E-2	4.2947650962322698E-2	4.2947650962322698E-2	4.2868192273492298E-2	4.28254774870113E-2	4.2785518493205998E-2	4.2706059804375598E-2	4.2706059804375598E-2	4.26638043166735E-2	4.25843456278431E-2	4.2544386634037798E-2	4.25016718475568E-2	4.2462172152531001E-2	4.2382713463700698E-2	4.2339998677219701E-2	4.2300039683414503E-2	4.22605399883886E-2	4.2220580994583999E-2	4.2178325506881803E-2	4.2098407519271998E-2	4.2056152031570503E-2	4.2016193037765298E-2	4.1976693342739499E-2	4.1936734348934898E-2	4.1854519867428101E-2	4.18145608736228E-2	4.1775061178597098E-2	4.17323463921161E-2	4.1692846697090301E-2	4.16528877032857E-2	4.1570673221778903E-2	4.1530714227973602E-2	4.14912145329486E-2	4.1451255539143299E-2	4.1408540752662301E-2	4.13290820638312E-2	4.13290820638312E-2	4.1289582368806199E-2	4.1207367887299402E-2	4.1207367887299402E-2	4.1167408893494101E-2	4.1127449899688903E-2	4.1045235418182002E-2	4.1045235418182002E-2	4.0965776729351797E-2	4.0965776729351797E-2	4.0883562247845E-2	4.0843603254039698E-2	4.0804103559014503E-2	4.0721429778728301E-2	4.0681930083702598E-2	4.0641971089897998E-2	4.0599715602195802E-2	4.05597566083905E-2	4.0520256913365402E-2	4.0520256913365402E-2	4.0437583133079102E-2	4.03581244442488E-2	4.03581244442488E-2	4.0275909962742003E-2	4.0275909962742003E-2	4.0196451273910999E-2	4.0153736487429897E-2	4.0153736487429897E-2	4.0074277798599602E-2	4.0034778103573802E-2	3.9992063317092798E-2	3.9952104323287503E-2	3.9912604628261801E-2	3.9872645634457103E-2	3.9830390146754997E-2	3.9790431152950403E-2	3.9750472159145199E-2	3.97109724641194E-2	3.9668257677638402E-2	3.9588798988808002E-2	3.9588798988808002E-2	3.9506584507301303E-2	3.9506584507301303E-2	3.9427125818470202E-2	3.9427125818470202E-2	3.9344452038184603E-2	3.9344452038184603E-2	3.9264993349353502E-2	3.92254936543278E-2	3.9182778867846803E-2	3.9143279172820997E-2	3.9103320179016403E-2	3.9060605392535398E-2	3.9021105697509599E-2	3.8941647008678602E-2	3.8941647008678602E-2	3.8898932222197598E-2	3.8858973228392997E-2	3.8819473533367198E-2	3.8819473533367198E-2	3.8737259051860401E-2	3.8657800363029501E-2	3.8617841369224901E-2	3.8575126582743903E-2	3.8575126582743903E-2	3.8495667893912802E-2	3.8495667893912802E-2	3.8413453412405998E-2	3.8373494418601398E-2	3.8333994723575703E-2	3.8294035729770401E-2	3.8251780242068899E-2	3.8251780242068899E-2	3.8172321553238603E-2	3.8132362559433301E-2	3.80896477729522E-2	3.8050148077926498E-2	3.8010189084121203E-2	3.8010189084121203E-2	3.7970689389096202E-2	3.7927974602614399E-2	3.7888015608809798E-2	3.7848515913784103E-2	3.7808556919978899E-2	3.7726342438472102E-2	3.7726342438472102E-2	3.7644127956965298E-2	3.7604168963160697E-2	3.7604168963160697E-2	3.7564669268134898E-2	3.7524710274329701E-2	3.7481995487848599E-2	3.7442495792822897E-2	3.7402536799018303E-2	3.7363037103992601E-2	3.7320322317511499E-2	3.7280822622485797E-2	3.7240863628680503E-2	3.7200904634875902E-2	3.7158649147173699E-2	3.7118690153369098E-2	3.7079190458343403E-2	3.7039231464538698E-2	3.6957016983031998E-2	3.6917057989226697E-2	3.6877558294200898E-2	3.68348435077199E-2	3.68348435077199E-2	3.67553848188895E-2	3.67154258250844E-2	3.67154258250844E-2	3.66731703373828E-2	3.6633211343577603E-2	3.6593711648551699E-2	3.6593711648551699E-2	3.6553752654747099E-2	3.6511037868265497E-2	3.6471538173240302E-2	3.6431579179435201E-2	3.6392079484409402E-2	3.6349364697928398E-2	3.6309865002902598E-2	3.6269906009097998E-2	3.6227191222616299E-2	3.6147732533786003E-2	3.6108232838760197E-2	3.60655180522792E-2	3.6025559058474599E-2	3.59860593634488E-2	3.59860593634488E-2	3.5946100369643498E-2	3.5863885888136798E-2	3.5863885888136798E-2	3.5784427199306398E-2	3.5741712412825401E-2	3.5741712412825401E-2	3.5702212717799602E-2	3.56622537239943E-2	3.5622754028968598E-2	3.5580039242487503E-2	3.5540080248682902E-2	3.5540080248682902E-2	3.5460621559852003E-2	3.5418366072150403E-2	3.5378407078345199E-2	3.5338448084540598E-2	3.5298948389514903E-2	3.5298948389514903E-2	3.5216733908008099E-2	3.5216733908008099E-2	3.5176774914202798E-2	3.5137275219177103E-2	3.5094560432696001E-2	3.50546014388914E-2	3.5015101743865698E-2	3.4975142750060403E-2	3.4932887262358901E-2	3.48929282685536E-2	3.48929282685536E-2	3.4810713787046803E-2	3.4810713787046803E-2	3.4770754793242202E-2	3.47312550982165E-2	3.47312550982165E-2	3.4648581317930097E-2	3.4609081622904402E-2	3.4609081622904402E-2	3.4569122629099801E-2	3.4486908147592997E-2	3.4486908147592997E-2	3.4446949153787799E-2	3.4407449458762097E-2	3.4367490464957497E-2	3.4325234977255301E-2	3.42852759834507E-2	3.4205817294619703E-2	3.4205817294619703E-2	3.4123602813112899E-2	3.4123602813112899E-2	3.4083643819308299E-2	3.4044144124282499E-2	3.4044144124282499E-2	3.4001429337801502E-2	3.39614703439962E-2	3.39614703439962E-2	3.3921970648970498E-2	3.3882011655165897E-2	3.3839756167463701E-2	3.37997971736591E-2	3.3760297478633301E-2	3.37203384848287E-2	3.3677623698347002E-2	3.3677623698347002E-2	3.3638124003322001E-2	3.3598165009516699E-2	3.3515950528009902E-2	3.3515950528009902E-2	3.3515950528009902E-2	3.3475991534204698E-2	3.3436491839179502E-2	3.3396532845374201E-2	3.3354277357672699E-2	3.3314318363867598E-2	3.3274818668841799E-2	3.3232103882360801E-2	3.31921448885555E-2	3.31126861997251E-2	3.31126861997251E-2	3.3069971413244102E-2	3.30304717182184E-2	3.2990512724413099E-2	3.2951013029388E-2	3.2951013029388E-2	3.2908298242906302E-2	3.2868798547881203E-2	3.2828839554075902E-2	3.27893398590502E-2	3.2746625072569202E-2	3.2706666078764497E-2	3.2667166383738802E-2	3.2667166383738802E-2	3.2627207389933501E-2	3.2584492603452503E-2	3.2544992908426697E-2	3.2505033914622103E-2	3.2465534219596401E-2	3.2422819433115299E-2	3.2383319738089597E-2	3.23433607442844E-2	3.23433607442844E-2	3.2303401750479799E-2	3.2261146262777499E-2	3.2181687573947203E-2	3.2181687573947203E-2	3.2141728580141998E-2	3.2099013793661001E-2	3.2059514098635201E-2	3.2019555104830601E-2	3.1980055409804899E-2	3.1980055409804899E-2	3.1897840928298102E-2	3.1897840928298102E-2	3.18578819344928E-2	3.1815167148011803E-2	3.1815167148011803E-2	3.1775667452986003E-2	3.1735708459181403E-2	3.1696208764155701E-2	3.1696208764155701E-2	3.1653493977674599E-2	3.1613534983869297E-2	3.1574035288843602E-2	3.1574035288843602E-2	3.1534076295039001E-2	3.1491820807336798E-2	3.1451861813532198E-2	3.1412362118506502E-2	3.1372403124701201E-2	3.1372403124701201E-2	3.1329688338220099E-2	3.1290188643194397E-2	3.1250229649389803E-2	3.1250229649389803E-2	3.1210729954364001E-2	3.1168015167882999E-2	3.1128056174077798E-2	3.10885564790521E-2	3.10885564790521E-2	3.1048597485247499E-2	3.10063419975453E-2	3.0966383003740699E-2	3.0926424009935401E-2	3.0886924314909601E-2	3.08442095284286E-2	3.0804709833402898E-2	3.0764750839598301E-2	3.0725251144572498E-2	3.0682536358091501E-2	3.0642577364286199E-2	3.0642577364286199E-2	3.06030776692604E-2	3.0563118675455799E-2	3.0563118675455799E-2	3.05208631877537E-2	3.0480904193949099E-2	3.0398689712442299E-2	3.0358730718637001E-2	3.0358730718637001E-2	3.0319231023611899E-2	3.0279272029806601E-2	3.0279272029806601E-2	3.0197057548299901E-2	3.0197057548299901E-2	3.01570985544947E-2	3.01570985544947E-2	3.0117598859469501E-2	3.00748840729879E-2	3.00748840729879E-2	3.0034925079183299E-2	2.99954253841574E-2	2.9955466390352199E-2	2.99132109026508E-2	2.9873251908845499E-2	2.98337522138203E-2	2.98337522138203E-2	2.9793793220015099E-2	2.9711578738508299E-2	2.9711578738508299E-2	2.9671619744703E-2	2.9671619744703E-2	2.9632120049677999E-2	2.9589405263196301E-2	2.95494462693917E-2	2.9509946574365901E-2	2.94699875805613E-2	2.94277320928591E-2	2.94277320928591E-2	2.93877730990545E-2	2.93877730990545E-2	2.9348273404028801E-2	2.93083144102235E-2	2.93083144102235E-2	2.9265599623742498E-2	2.9226099928716699E-2	2.9186140934912098E-2	2.91466412398864E-2	2.9103926453405302E-2	2.9063967459600101E-2	2.9063967459600101E-2	2.9024467764574399E-2	2.8981752978093401E-2	2.8942253283067501E-2	2.8942253283067501E-2	2.89022942892629E-2	2.8862794594237198E-2	2.88200798077561E-2	2.8780120813950899E-2	2.87406211189252E-2	2.87406211189252E-2	2.87006621251206E-2	2.8657947338638901E-2	2.8618447643613799E-2	2.8618447643613799E-2	2.8578488649808501E-2	2.8538988954782799E-2	2.8496274168301701E-2	2.8496274168301701E-2	2.8456774473275999E-2	2.8416815479471402E-2	2.8377315784445599E-2	2.8377315784445599E-2	2.8377315784445599E-2	2.82946420041593E-2	2.82946420041593E-2	2.8255142309133601E-2	2.8255142309133601E-2	2.8215183315329E-2	2.8172468528847899E-2	2.81329688338222E-2	2.8093009840016898E-2	2.80535101449912E-2	2.80535101449912E-2	2.8010795358510102E-2	2.79712956634844E-2	2.79712956634844E-2	2.7931336669679799E-2	2.7891377675874601E-2	2.7849122188172998E-2	2.7809163194367801E-2	2.7809163194367801E-2	2.7769663499341998E-2	2.77297045055373E-2	2.76869897190564E-2	2.76869897190564E-2	2.7647490024030701E-2	2.76075310302254E-2	2.7565275542523901E-2	2.7565275542523901E-2	2.7565275542523901E-2	2.7525316548718599E-2	2.74858168536928E-2	2.7445857859888199E-2	2.7403143073407198E-2	2.73636433783815E-2	2.7323684384576202E-2	2.73636433783815E-2	2.7284184689550399E-2	2.7241469903069401E-2	2.7201510909264801E-2	2.7201510909264801E-2	2.7162011214239001E-2	2.71220522204337E-2	2.7079796732732302E-2	2.7039837738927E-2	2.7039837738927E-2	2.7039837738927E-2	2.7000338043901902E-2	2.69603790500966E-2	2.6917664263615599E-2	2.68781645685898E-2	2.68781645685898E-2	2.6838205574784599E-2	2.67987058797595E-2	2.67987058797595E-2	2.6755991093277899E-2	2.6755991093277899E-2	2.6716032099473298E-2	2.6676532404447399E-2	2.6636573410642201E-2	2.6594317922940699E-2	2.6554358929135401E-2	2.6554358929135401E-2	2.65143999353308E-2	2.6474900240305101E-2	2.64321854538241E-2	2.6392685758798301E-2	2.64321854538241E-2	2.6352726764992999E-2	2.6313227069968002E-2	2.6270512283486199E-2	2.6270512283486199E-2	2.6230553289681598E-2	2.61910535946559E-2	2.61910535946559E-2	2.6148338808174899E-2	2.6108839113149099E-2	2.6068880119344499E-2	2.6068880119344499E-2	2.6028921125539201E-2	2.5986665637837001E-2	2.59467066440324E-2	2.59467066440324E-2	2.5907206949006702E-2	2.5867247955202101E-2	2.58245331687205E-2	2.58245331687205E-2	2.5785033473695301E-2	2.5745074479889999E-2	2.5745074479889999E-2	2.5705574784864401E-2	2.5662859998383199E-2	2.56233603033575E-2	2.56233603033575E-2	2.5583401309552899E-2	2.5583401309552899E-2	2.5543442315747698E-2	2.5501186828046099E-2	2.5461227834240902E-2	2.5421728139215199E-2	2.5421728139215199E-2	2.5381769145410599E-2	2.53390543589288E-2	2.53390543589288E-2	2.53390543589288E-2	2.5299554663903798E-2	2.52595956700985E-2	2.5220095975072802E-2	2.51773811885917E-2	2.5137422194786398E-2	2.51773811885917E-2	2.5097922499761401E-2	2.5097922499761401E-2	2.5057963505956099E-2	2.5057963505956099E-2	2.50157080182546E-2	2.4975749024449299E-2	2.49362493294236E-2	2.4896290335618899E-2	2.4853575549137901E-2	2.4853575549137901E-2	2.4814075854112199E-2	2.4774116860306901E-2	2.4774116860306901E-2	2.4734617165281102E-2	2.4734617165281102E-2	2.4691902378800201E-2	2.4691902378800201E-2	2.4612443689969701E-2	2.45697289034887E-2	2.45697289034887E-2	2.44902702146578E-2	2.4450770519632001E-2	2.4408055733151E-2	2.4328597044320499E-2	2.4288638050515399E-2	2.4288638050515399E-2	2.4288638050515399E-2	2.42463825628139E-2	2.42463825628139E-2	2.4206423569008598E-2	2.4166464575204001E-2	2.4166464575204001E-2	2.4126964880178198E-2	2.4044750398671402E-2	2.40047914048661E-2	2.40047914048661E-2	2.40047914048661E-2	2.39225769233594E-2	2.38826179295548E-2	2.38826179295548E-2	2.38826179295548E-2	2.3843118234529E-2	2.3843118234529E-2	2.3843118234529E-2	2.3760444454242701E-2	2.3760444454242701E-2	2.3720944759216898E-2	2.3680985765412301E-2	2.3680985765412301E-2	2.3598771283905601E-2	2.3598771283905601E-2	2.3559271588879799E-2	2.3559271588879799E-2	2.3559271588879799E-2	2.3519312595074601E-2	2.3479812900049499E-2	2.3437098113567801E-2	2.3437098113567801E-2	2.33971391197632E-2	2.3357639424737401E-2	2.33176804309322E-2	2.3274965644451199E-2	2.32354659494254E-2	2.32354659494254E-2	2.32354659494254E-2	2.3195506955620799E-2	2.3153251467918599E-2	2.3113292474113999E-2	2.3113292474113999E-2	2.30737927790883E-2	2.3033833785282998E-2	2.3033833785282998E-2	2.2991118998802001E-2	2.2951619303776202E-2	2.2911660309971601E-2	2.2872160614945899E-2	2.2872160614945899E-2	2.2829445828464801E-2	2.2872160614945899E-2	2.2829445828464801E-2	2.2789486834659499E-2	2.2749987139634501E-2	2.27100281458292E-2	2.27100281458292E-2	2.2667772658127E-2	2.2627813664322399E-2	2.2627813664322399E-2	2.2588313969296701E-2	2.25483549754921E-2	2.2505640189010401E-2	2.24661404939853E-2	2.24661404939853E-2	2.2426181500180001E-2	2.2386681805154299E-2	2.2343967018673298E-2	2.2304008024868E-2	2.2304008024868E-2	2.2304008024868E-2	2.2264508329842898E-2	2.2224549336037701E-2	2.2182293848336102E-2	2.2182293848336102E-2	2.2142334854530901E-2	2.2142334854530901E-2	2.2102835159505198E-2	2.2020161379218799E-2	2.2020161379218799E-2	2.1980661684193801E-2	2.1940702690388499E-2	2.19012029953627E-2	2.19012029953627E-2	2.19012029953627E-2	2.19012029953627E-2	2.1818529215076401E-2	2.1779029520051299E-2	2.1779029520051299E-2	2.1736314733569601E-2	2.1736314733569601E-2	2.1696815038544599E-2	2.1656856044739301E-2	2.16168970509347E-2	2.16168970509347E-2	2.1574641563232501E-2	2.15346825694279E-2	2.15346825694279E-2	2.1495182874402101E-2	2.1455223880597001E-2	2.1412509094115802E-2	2.1412509094115802E-2	2.13730093990901E-2	2.1333050405285599E-2	2.1333050405285599E-2	2.1333050405285599E-2	2.12935507102597E-2	2.1250835923778699E-2	2.1211336228752899E-2	2.1131418241143101E-2	2.1131418241143101E-2	2.1089162753440999E-2	2.1089162753440999E-2	2.1049203759636401E-2	2.1009704064610599E-2	2.1009704064610599E-2	2.0969745070805301E-2	2.0927030284324299E-2	2.0887530589298601E-2	2.0887530589298601E-2	2.0847571595493899E-2	2.0847571595493899E-2	2.0847571595493899E-2	2.0808071900468201E-2	2.07653571139872E-2	2.0725857418961401E-2	2.0725857418961401E-2	2.0685898425156099E-2	2.0645939431351502E-2	2.0603683943649399E-2	2.0603683943649399E-2	2.0563724949844701E-2	2.0563724949844701E-2	2.0563724949844701E-2	2.0524225254818999E-2	2.0484266261013701E-2	2.04415514745327E-2	2.04415514745327E-2	2.0402051779506901E-2	2.03620927857023E-2	2.0319837298000201E-2	2.02798783041955E-2	2.02798783041955E-2	2.0239919310390299E-2	2.02004196153646E-2	2.02004196153646E-2	2.0157704828883599E-2	2.01182051338578E-2	2.0078246140053199E-2	2.0078246140053199E-2	2.0038746445027501E-2	1.9996031658546399E-2	1.9996031658546399E-2	1.9956072664741101E-2	1.9956072664741101E-2	1.9916572969715399E-2	1.9876613975910801E-2	1.9834358488208598E-2	1.9754440500598699E-2	1.9794399494404001E-2	1.9754440500598699E-2	1.9714940805573001E-2	1.9714940805573001E-2	1.9714940805573001E-2	1.9714940805573001E-2	1.9632726324066201E-2	1.9632726324066201E-2	1.95927673302616E-2	1.9553267635235901E-2	1.95105528487548E-2	1.95105528487548E-2	1.95105528487548E-2	1.9470593854949501E-2	1.94310941599245E-2	1.94310941599245E-2	1.9391135166119199E-2	1.93484203796381E-2	1.9308920684612398E-2	1.9308920684612398E-2	1.9268961690807201E-2	1.9268961690807201E-2	1.91867472093004E-2	1.91867472093004E-2	1.91867472093004E-2	1.9107288520470101E-2	1.9147247514275299E-2	1.9107288520470101E-2	1.9025074038963301E-2	1.9025074038963301E-2	1.9025074038963301E-2	1.8985115045157999E-2	1.8945615350132901E-2	1.8902900563651199E-2	1.8902900563651199E-2	1.8862941569846602E-2	1.88234418748209E-2	1.88234418748209E-2	1.8741227393314099E-2	1.8783482881015601E-2	1.8741227393314099E-2	1.8741227393314099E-2	1.8701268399508801E-2	1.86617687044838E-2	1.8621809710678498E-2	1.85790949241974E-2	1.85790949241974E-2	1.8539595229171701E-2	1.84996362353664E-2	1.84996362353664E-2	1.8460136540341301E-2	1.84174217538596E-2	1.8377462760054999E-2	1.8377462760054999E-2	1.8377462760054999E-2	1.83379630650293E-2	1.83379630650293E-2	1.8298004071224699E-2	1.82557485835225E-2	1.8215789589717899E-2	1.8215789589717899E-2	1.8215789589717899E-2	1.81762898946921E-2	1.8136330900886798E-2	1.8054116419380199E-2	1.8054116419380199E-2	1.8054116419380199E-2	1.8014157425575401E-2	1.8014157425575401E-2	1.7974657730549699E-2	1.7931942944068701E-2	1.7931942944068701E-2	1.78919839502635E-2	1.7852484255237701E-2	1.7852484255237701E-2	1.78125252614331E-2	1.7770269773731001E-2	1.77303107799263E-2	1.7690811084900601E-2	1.7690811084900601E-2	1.7690811084900601E-2	1.76508520910953E-2	1.76508520910953E-2	1.7608137304614298E-2	1.7568637609588499E-2	1.7528678615783898E-2	1.7528678615783898E-2	1.7446464134277102E-2	1.7446464134277102E-2	1.7406505140471901E-2	1.7367005445446101E-2	1.73242906589651E-2	1.73242906589651E-2	1.7284790963939301E-2	1.72448319701347E-2	1.72448319701347E-2	1.7204872976329399E-2	1.72448319701347E-2	1.71626174886279E-2	1.71626174886279E-2	1.70831587997969E-2	1.70831587997969E-2	1.70831587997969E-2	1.7043199805992299E-2	1.7043199805992299E-2	1.7000485019511302E-2	1.6960985324485499E-2	1.6921026330680301E-2	1.6921026330680301E-2	1.6881526635654599E-2	1.6838811849173602E-2	1.6799312154147799E-2	1.6799312154147799E-2	1.67193941665379E-2	1.67193941665379E-2	1.6677138678836401E-2	1.66371796850311E-2	1.66371796850311E-2	1.6597679990005401E-2	1.6597679990005401E-2	1.65577209962008E-2	1.65577209962008E-2	1.65577209962008E-2	1.6515006209719699E-2	1.6475506514694E-2	1.6435547520888698E-2	1.6435547520888698E-2	1.6353333039381902E-2	1.6396047825863E-2	1.6396047825863E-2	1.6353333039381902E-2	1.63138333443562E-2	1.63138333443562E-2	1.63138333443562E-2	1.6233915356746301E-2	1.6191659869044799E-2	1.6191659869044799E-2	1.6191659869044799E-2	1.61517008752395E-2	1.61517008752395E-2	1.6112201180214499E-2	1.6072242186409201E-2	1.6072242186409201E-2	1.6029527399928099E-2	1.5990027704902401E-2	1.5990027704902401E-2	1.59500687110972E-2	1.59078132233956E-2	1.5867854229590399E-2	1.5867854229590399E-2	1.5827895235785799E-2	1.57883955407601E-2	1.57883955407601E-2	1.5745680754278998E-2	1.57061810592533E-2	1.57061810592533E-2	1.5666222065448002E-2	1.5666222065448002E-2	1.5626722370422799E-2	1.55840075839412E-2	1.55840075839412E-2	1.5544048590136601E-2	1.5544048590136601E-2	1.5544048590136601E-2	1.55045488951109E-2	1.54645899013056E-2	1.54645899013056E-2	1.54223344136041E-2	1.53823754197988E-2	1.53823754197988E-2	1.5342416425994199E-2	1.5260201944487401E-2	1.5260201944487401E-2	1.5260201944487401E-2	1.52207022494617E-2	1.5180743255656401E-2	1.5180743255656401E-2	1.5180743255656401E-2	1.51412435606313E-2	1.51412435606313E-2	1.50985287741496E-2	1.50985287741496E-2	1.5058569780345E-2	1.49791110915146E-2	1.49791110915146E-2	1.48968966100079E-2	1.48968966100079E-2	1.4856937616202701E-2	1.4817437921176801E-2	1.4817437921176801E-2	1.4817437921176801E-2	1.4817437921176801E-2	1.47747231346959E-2	1.47747231346959E-2	1.473522343967E-2	1.46952644458654E-2	1.4655764750839699E-2	1.4655764750839699E-2	1.46130499643587E-2	1.46130499643587E-2	1.4573090970553501E-2	1.45335912755277E-2	1.44908764890467E-2	1.4450917495241401E-2	1.44114178002163E-2	1.44114178002163E-2	1.4371458806411001E-2	1.4371458806411001E-2	1.4329203318709601E-2	1.4329203318709601E-2	1.4289244324904299E-2	1.4289244324904299E-2	1.42497446298785E-2	1.42497446298785E-2	1.4209785636073899E-2	1.4167070849592201E-2	1.4127571154567101E-2	1.4127571154567101E-2	1.4087612160761801E-2	1.4087612160761801E-2	1.40481124657361E-2	1.40481124657361E-2	1.4005397679255099E-2	1.4005397679255099E-2	1.39654386854499E-2	1.3925938990424699E-2	1.38859799966194E-2	1.3843724508917901E-2	1.3803765515112599E-2	1.3803765515112599E-2	1.3764265820086901E-2	1.37243068262823E-2	1.36815920398012E-2	1.36815920398012E-2	1.36815920398012E-2	1.36420923447755E-2	1.36420923447755E-2	1.36021333509703E-2	1.36021333509703E-2	1.35626336559446E-2	1.35199188694635E-2	1.35199188694635E-2	1.3479959875658899E-2	1.3440460180633201E-2	1.3440460180633201E-2	1.3440460180633201E-2	1.33582456991264E-2	1.33582456991264E-2	1.32787870102954E-2	1.32787870102954E-2	1.3196113230009699E-2	1.3196113230009699E-2	1.3156613534984001E-2	1.3196113230009699E-2	1.3156613534984001E-2	1.3116654541178699E-2	1.3116654541178699E-2	1.30739397546977E-2	1.3116654541178699E-2	1.30739397546977E-2	1.3034440059671901E-2	1.3034440059671901E-2	1.3034440059671901E-2	1.29549813708416E-2	1.29122665843605E-2	1.29122665843605E-2	1.2872766889334799E-2	1.2832807895529499E-2	1.2793308200504399E-2	1.2832807895529499E-2	1.2750593414022701E-2	1.2750593414022701E-2	1.27106344202181E-2	1.26711347251924E-2	1.26711347251924E-2	1.26311757313872E-2	1.2588460944906101E-2	1.2588460944906101E-2	1.25489612498804E-2	1.25489612498804E-2	1.2509002256075799E-2	1.24695025610499E-2	1.2426787774569001E-2	1.2426787774569001E-2	1.2426787774569001E-2	1.2387288079543301E-2	1.2347329085738001E-2	1.2347329085738001E-2	1.23073700919334E-2	1.22651146042312E-2	1.22651146042312E-2	1.22251556104266E-2	1.21856559154008E-2	1.21856559154008E-2	1.2102982135114499E-2	1.2102982135114499E-2	1.2063482440088801E-2	1.20235234462842E-2	1.20235234462842E-2	1.20235234462842E-2	1.20235234462842E-2	1.19413089647774E-2	1.19413089647774E-2	1.19413089647774E-2	1.1901809269751601E-2	1.18218912821417E-2	1.18218912821417E-2	1.1779635794439599E-2	1.1779635794439599E-2	1.1739676800635E-2	1.1700177105609199E-2	1.1700177105609199E-2	1.16574623191282E-2	1.1617503325323001E-2	1.1617503325323001E-2	1.15780036302978E-2	1.15780036302978E-2	1.15380446364925E-2	1.14957891487905E-2	1.1455830154985899E-2	1.1455830154985899E-2	1.1455830154985899E-2	1.1416330459959999E-2	1.1416330459959999E-2	1.13763714661554E-2	1.1333656679673801E-2	1.1333656679673801E-2	1.1333656679673801E-2	1.12941569846486E-2	1.12941569846486E-2	1.12941569846486E-2	1.1214698295817701E-2	1.1214698295817701E-2	1.1171983509336699E-2	1.1171983509336699E-2	1.11320245155314E-2	1.1092524820506299E-2	1.11320245155314E-2	1.1052565826701E-2	1.1010310338999499E-2	1.0970351345194199E-2	1.0970351345194199E-2	1.0930392351388899E-2	1.08908926563639E-2	1.08481778698822E-2	1.08481778698822E-2	1.08086781748571E-2	1.08086781748571E-2	1.07687191810518E-2	1.0729219486026099E-2	1.07687191810518E-2	1.0686504699544999E-2	1.0686504699544999E-2	1.06465457057398E-2	1.06070460107147E-2	1.06070460107147E-2	1.06070460107147E-2	1.06070460107147E-2	1.05670870169094E-2	1.05670870169094E-2	1.05248315292079E-2	1.04848725354026E-2	1.0444913541597999E-2	1.0444913541597999E-2	1.0405413846572301E-2	1.0362699060091201E-2	1.03231993650655E-2	1.03231993650655E-2	1.0283240371260299E-2	1.0283240371260299E-2	1.02405255847793E-2	1.02405255847793E-2	1.0201025889753501E-2	1.0201025889753501E-2	1.01610668959489E-2	1.01215672009232E-2	1.00788524144421E-2	1.00788524144421E-2	1.00788524144421E-2	1.0039352719416399E-2	9.9993937256110908E-3	9.9993937256110908E-3	9.9594347318065005E-3	9.9171792441042905E-3	9.8772202502996898E-3	9.8772202502996898E-3	9.8377205552739894E-3	9.7977615614687208E-3	9.7550467749876208E-3	9.7550467749876208E-3	9.7155470799619205E-3	9.7155470799619205E-3	9.6755880861573197E-3	9.6360883911314997E-3	9.6360883911314997E-3	9.6360883911314997E-3	9.5933736046505107E-3	9.5933736046505107E-3	9.5534146108452508E-3	9.51391491581954E-3	9.5534146108452508E-3	9.51391491581954E-3	9.51391491581954E-3	9.51391491581954E-3	9.4739559220149393E-3	9.4739559220149393E-3	9.4317004343127397E-3	9.3917414405081407E-3	9.3522417454823294E-3	9.3522417454823294E-3	9.31228275167717E-3	9.26956796519607E-3	9.26956796519607E-3	9.2300682701703593E-3	9.2300682701703593E-3	9.1901092763657707E-3	9.10789479485896E-3	9.10789479485896E-3	9.1506095813399507E-3	9.10789479485896E-3	9.10789479485896E-3	9.0679358010536896E-3	9.0679358010536896E-3	9.0284361060279893E-3	9.0284361060279893E-3	8.9884771122232792E-3	8.9884771122232792E-3	8.9462216245211907E-3	8.9462216245211907E-3	8.9062626307165899E-3	8.9062626307165899E-3	8.8667629356907803E-3	8.8667629356907803E-3	8.8268039418855099E-3	8.7840891554045192E-3	8.7445894603786992E-3	8.7445894603786992E-3	8.7046304665741002E-3	8.7046304665741002E-3	8.6224159850674092E-3	8.6224159850674092E-3	8.6619156800931095E-3	8.6224159850674092E-3	8.5824569912621492E-3	8.5429572962363292E-3	8.5429572962363292E-3	8.5002425097553402E-3	8.5002425097553402E-3	8.4207838209249299E-3	8.4207838209249299E-3	8.4207838209249299E-3	8.4207838209249299E-3	8.3385693394182406E-3	8.3385693394182406E-3	8.3385693394182406E-3	8.2986103456129598E-3	8.2591106505878198E-3	8.2591106505878198E-3	8.2191516567825494E-3	8.1764368703015709E-3	8.1369371752757508E-3	8.1369371752757508E-3	8.1369371752757508E-3	8.0969781814704805E-3	8.0574784864454498E-3	8.0574784864454498E-3	8.0574784864454498E-3	8.0147636999637895E-3	7.9752640049386408E-3	7.9752640049386408E-3	7.9752640049386408E-3	7.8958053161076701E-3	7.8958053161076701E-3	7.8958053161076701E-3	7.8131315358212997E-3	7.8131315358212997E-3	7.7736318407962699E-3	7.7736318407962699E-3	7.7736318407962699E-3	7.7336728469910004E-3	7.7336728469910004E-3	7.6909580605100097E-3	7.6909580605100097E-3	7.6514583654842001E-3	7.6514583654842001E-3	7.6114993716789297E-3	7.6114993716789297E-3	7.5719996766538998E-3	7.5292848901721303E-3	7.5292848901721303E-3	7.48978519514709E-3	7.44982620134183E-3	7.44982620134183E-3	7.4098672075372197E-3	7.3676117198350202E-3	7.3676117198350202E-3	7.3676117198350202E-3	7.3276527260297498E-3	7.3276527260297498E-3	7.3276527260297498E-3	7.28815303100472E-3	7.28815303100472E-3	7.2454382445229504E-3	7.2054792507183496E-3	7.2054792507183496E-3	7.1659795556926502E-3	7.1659795556926502E-3	7.1260205618880502E-3	7.1260205618880502E-3	7.1260205618880502E-3	7.0837650741858403E-3	7.0438060803812404E-3	7.0043063853555401E-3	7.0043063853555401E-3	6.9643473915502697E-3	6.9643473915502697E-3	6.9216326050691697E-3	6.9643473915502697E-3	6.9216326050691697E-3	6.8821329100434703E-3	6.8821329100434703E-3	6.8821329100434703E-3	6.8821329100434703E-3	6.8421739162388704E-3	6.8026742212131701E-3	6.7599594347320701E-3	6.7599594347320701E-3	6.7200004409267997E-3	6.7200004409267997E-3	6.7200004409267997E-3	6.6805007459011002E-3	6.7200004409267997E-3	6.6405417520964899E-3	6.6405417520964899E-3	6.6405417520964899E-3	6.5982862643942904E-3	6.5982862643942904E-3	6.5583272705896896E-3	6.51882757556388E-3	6.51882757556388E-3	6.4788685817587198E-3	6.4788685817587198E-3	6.4788685817587198E-3	6.4361537952776198E-3	6.3966541002519204E-3	6.3966541002519204E-3	6.3566951064473196E-3	6.3566951064473196E-3	6.31719541142151E-3	6.31719541142151E-3	6.2744806249405097E-3	6.2744806249405097E-3	6.2744806249405097E-3	6.2345216311352498E-3	6.1950219361095399E-3	6.1950219361095399E-3	6.1550629423048299E-3	6.1550629423048299E-3	6.1128074546027396E-3	6.1128074546027396E-3	6.0728484607981397E-3	6.0328894669928797E-3	6.0328894669928797E-3	6.0328894669928797E-3	5.9933897719670597E-3	5.9933897719670597E-3	5.9506749854860699E-3	5.9506749854860699E-3	5.9506749854860699E-3	5.9111752904603696E-3	5.8712162966556604E-3	5.8712162966556604E-3	5.8285015101746697E-3	5.8285015101746697E-3	5.8285015101746697E-3	5.7890018151489702E-3	5.7490428213436999E-3	5.7490428213436999E-3	5.7490428213436999E-3	5.7095431263178903E-3	5.7095431263178903E-3	5.66682833983689E-3	5.66682833983689E-3	5.6273286448111897E-3	5.6273286448111897E-3	5.6273286448111897E-3	5.5873696510064796E-3	5.5873696510064796E-3	5.5474106572013203E-3	5.5051551694997904E-3	5.5051551694997904E-3	5.5051551694997904E-3	5.46519617569452E-3	5.4256964806687104E-3	5.46519617569452E-3	5.3857374868641096E-3	5.3857374868641096E-3	5.3857374868641096E-3	5.3430227003831198E-3	5.3035230053572998E-3	5.3035230053572998E-3	5.3035230053572998E-3	5.26356401155215E-3	5.26356401155215E-3	5.2240643165263299E-3	5.1813495300453401E-3	5.2240643165263299E-3	5.1813495300453401E-3	5.1413905362407402E-3	5.1413905362407402E-3	5.1413905362407402E-3	5.1018908412149297E-3	5.0619318474096602E-3	5.1018908412149297E-3	5.0196763597081303E-3	5.0196763597081303E-3	4.9797173659029701E-3	4.9797173659029701E-3	4.9402176708778197E-3	4.9402176708778197E-3	4.9402176708778197E-3	4.9002586770725502E-3	4.8575438905915699E-3	4.8575438905915699E-3	4.8575438905915699E-3	4.8575438905915699E-3	4.8575438905915699E-3	4.8180441955657499E-3	4.7780852017604803E-3	4.7780852017604803E-3	4.7780852017604803E-3	4.7780852017604803E-3	4.7385855067354496E-3	4.7385855067354496E-3	4.69587072025368E-3	4.6559117264490801E-3	4.6559117264490801E-3	4.6164120314233798E-3	4.6559117264490801E-3	4.5764530376181103E-3	4.5764530376181103E-3	4.5764530376181103E-3	4.53419754991657E-3	4.53419754991657E-3	4.49423855611131E-3	4.4547388610862697E-3	4.49423855611131E-3	4.4120240746045002E-3	4.4120240746045002E-3	4.3720650807999003E-3	4.4120240746045002E-3	4.3720650807999003E-3	4.3325653857741999E-3	4.3325653857741999E-3	4.2926063919689304E-3	4.2926063919689304E-3	4.2926063919689304E-3	4.2503509042673996E-3	4.2503509042673996E-3	4.2503509042673996E-3	4.2503509042673996E-3	4.2103919104621301E-3	4.1704329166575302E-3	4.1704329166575302E-3	4.1704329166575302E-3	4.1309332216318299E-3	4.1309332216318299E-3	4.1309332216318299E-3	4.0487187401250201E-3	4.0882184351507299E-3	4.0487187401250201E-3	4.0487187401250201E-3	4.0087597463197601E-3	3.9692600512947198E-3	4.0087597463197601E-3	3.9692600512947198E-3	3.9265452648129502E-3	3.8865862710083499E-3	3.8865862710083499E-3	3.8865862710083499E-3	3.84708657598265E-3	3.84708657598265E-3	3.8071275821780501E-3	3.8071275821780501E-3	3.8071275821780501E-3	3.7644127956962801E-3	3.7644127956962801E-3	3.7644127956962801E-3	3.7644127956962801E-3	3.6849541068659799E-3	3.6849541068659799E-3	3.6849541068659799E-3	3.64545441184028E-3	3.64545441184028E-3	3.64545441184028E-3	3.60273962535917E-3	3.5632399303334701E-3	3.5632399303334701E-3	3.5632399303334701E-3	3.5232809365288698E-3	3.5232809365288698E-3	3.4837812415030602E-3	3.4410664550220699E-3	3.4011074612168E-3	3.4011074612168E-3	3.4011074612168E-3	3.4011074612168E-3	3.3616077661911001E-3	3.3616077661911001E-3	3.3216487723865002E-3	3.3216487723865002E-3	3.2789339859047302E-3	3.2789339859047302E-3	3.2394342908796899E-3	3.2394342908796899E-3	3.2394342908796899E-3	3.2394342908796899E-3	3.19947529707443E-3	3.1599756020486099E-3	3.1599756020486099E-3	3.1599756020486099E-3	3.1172608155676201E-3	3.0777611205419198E-3	3.0777611205419198E-3	3.0378021267373199E-3	3.0378021267373199E-3	2.9950873402555499E-3	2.9950873402555499E-3	2.9950873402555499E-3	2.95558764523052E-3	2.95558764523052E-3	2.95558764523052E-3	2.95558764523052E-3	2.9156286514252501E-3	2.9156286514252501E-3	2.87612895639944E-3	2.8334141699184502E-3	2.8334141699184502E-3	2.7934551761131798E-3	2.7539554810880299E-3	2.7934551761131798E-3	2.7539554810880299E-3	2.71399648728288E-3	2.71399648728288E-3	2.71399648728288E-3	2.6717409995813401E-3	2.6717409995813401E-3	2.6717409995813401E-3	2.6317820057760702E-3	2.6317820057760702E-3	2.6317820057760702E-3	2.6317820057760702E-3	2.5922823107502602E-3	2.5922823107502602E-3	2.5922823107502602E-3	2.5523233169456598E-3	2.50960853046467E-3	2.50960853046467E-3	2.47010883543885E-3	2.47010883543885E-3	2.4301498416337002E-3	2.3906501466078901E-3	2.3906501466078901E-3	2.3906501466078901E-3	2.3479353601268999E-3	2.3079763663223E-3	2.3479353601268999E-3	2.3079763663223E-3	2.3079763663223E-3	2.2684766712964799E-3	2.22851767749122E-3	2.2684766712964799E-3	2.22851767749122E-3	2.1862621897896801E-3	2.1862621897896801E-3	2.1463031959845199E-3	2.1463031959845199E-3	2.1463031959845199E-3	2.1068035009587098E-3	2.0668445071541099E-3	2.0668445071541099E-3	2.0668445071541099E-3	2.0241297206731201E-3	2.0241297206731201E-3	2.0241297206731201E-3	2.0241297206731201E-3	1.9846300256473001E-3	1.9846300256473001E-3	1.9446710318420401E-3	1.90517133681634E-3	1.90517133681634E-3	1.90517133681634E-3	1.90517133681634E-3	1.90517133681634E-3	1.86245655033535E-3	1.8224975565306299E-3	1.8224975565306299E-3	1.78299786150493E-3	1.8224975565306299E-3	1.78299786150493E-3	1.7430388676996601E-3	1.7430388676996601E-3	1.7007833799981299E-3	1.7007833799981299E-3	1.7007833799981299E-3	1.66082438619286E-3	1.66082438619286E-3	1.6208653923882601E-3	1.5786099046861701E-3	1.5786099046861701E-3	1.5786099046861701E-3	1.53865091088146E-3	1.53865091088146E-3	1.4991512158557499E-3	1.45919222205049E-3	1.45919222205049E-3	1.45919222205049E-3	1.4164774355694999E-3	1.3769777405436799E-3	1.3769777405436799E-3	1.3769777405436799E-3	1.3769777405436799E-3	1.3769777405436799E-3	1.33701874673908E-3	1.33701874673908E-3	1.33701874673908E-3	1.2975190517133799E-3	1.2975190517133799E-3	1.2548042652322799E-3	1.2548042652322799E-3	1.2548042652322799E-3	1.21530457020658E-3	1.21530457020658E-3	1.1753455764013101E-3	1.1753455764013101E-3	1.13538658259671E-3	1.09313109489451E-3	1.09313109489451E-3	1.09313109489451E-3	1.0531721010899101E-3	1.0531721010899101E-3	1.0531721010899101E-3	1.0531721010899101E-3	1.0136724060642E-3	9.7371341225893605E-4	9.7371341225893605E-4	9.7371341225893605E-4	9.3099862577783498E-4	8.9149893075213303E-4	8.9149893075213303E-4	8.5153993694753204E-4	8.5153993694753204E-4	8.5153993694753204E-4	8.5153993694753204E-4	8.1204024192182999E-4	8.1204024192182999E-4	7.6932545544072795E-4	7.6932545544072795E-4	7.29825760415026E-4	7.29825760415026E-4	7.29825760415026E-4	6.8986676660975899E-4	6.8986676660975899E-4	6.8986676660975899E-4	6.8986676660975899E-4	6.07652285102955E-4	6.07652285102955E-4	5.6769329129835499E-4	5.6769329129835499E-4	5.6769329129835499E-4	5.2819359627265304E-4	4.88234602468052E-4	4.88234602468052E-4	4.88234602468052E-4	4.4551981598628398E-4	4.4551981598628398E-4	4.4551981598628398E-4	4.0602012096124801E-4	4.0602012096124801E-4	3.6606112715598099E-4	3.6606112715598099E-4	3.2656143213016803E-4	2.83846645649177E-4	2.4388765184390999E-4	2.4388765184390999E-4	2.0438795681887399E-4	2.0438795681887399E-4	2.0438795681887399E-4	1.64428963013608E-4	1.64428963013608E-4	1.22173475312071E-4	1.22173475312071E-4	1.22173475312071E-4	8.2214481506803799E-5	4.2714786480990703E-5	4.2714786480990703E-5	0	0	50dpm	295.61700000000002	296.10399999999993	296.64800000000002	297.22800000000001	297.83499999999992	298.459	299.10399999999993	299.75599999999991	300.41399999999982	301.07499999999999	301.74	302.41099999999977	303.08999999999992	303.77800000000002	304.47199999999981	305.17099999999999	305.87700000000001	306.58499999999992	307.28699999999981	307.98799999999977	308.69900000000001	309.42700000000002	310.15499999999997	310.88	311.60500000000002	312.33100000000002	313.05399999999992	313.78899999999982	314.52699999999982	315.26400000000001	316.01	316.76400000000001	317.52100000000002	318.28099999999978	319.04500000000002	319.80700000000002	320.57100000000003	321.33499999999992	322.10300000000001	322.875	323.64600000000002	324.41799999999978	325.19499999999999	325.97300000000001	326.75	327.52600000000001	328.30599999999993	329.09300000000002	329.88	330.66899999999993	331.45499999999993	332.23599999999982	333.02100000000002	333.80599999999993	334.59399999999982	335.38499999999999	336.17399999999992	336.96499999999997	337.755	338.55099999999999	339.34500000000008	340.14300000000009	340.947	341.74799999999999	342.55	343.363	344.17500000000001	344.98500000000001	345.79799999999977	346.61099999999999	347.42599999999982	348.2369999999998	349.048	349.86	350.67599999999999	351.49599999999981	352.315	353.13	353.947	354.75900000000001	355.56900000000002	356.37599999999992	357.18299999999999	357.98500000000001	358.78699999999998	359.58799999999991	360.38799999999998	361.18599999999998	361.98899999999998	362.79099999999983	363.59300000000002	364.39299999999997	365.185	365.97800000000001	366.77199999999982	367.56700000000001	368.35699999999991	369.14300000000009	369.93499999999977	370.72300000000001	371.50400000000002	372.28899999999982	373.072	373.85699999999991	374.642	375.4289999999998	376.214	377.00599999999991	377.79599999999982	378.58299999999991	379.36599999999999	380.142	380.92500000000001	381.71	382.48899999999998	383.26900000000001	384.05500000000001	384.84500000000008	385.63499999999999	386.4289999999998	387.22399999999982	388.00900000000001	388.79099999999983	389.57299999999992	390.35199999999992	391.13400000000001	391.92099999999982	392.70699999999982	393.52	394.36700000000002	395.23500000000001	396.10899999999992	396.98799999999977	397.86500000000001	398.74599999999992	399.63	400.512	401.39299999999997	402.27	403.13799999999998	404.00099999999992	404.87299999999999	405.74599999999992	406.61599999999999	407.49	408.363	409.2319999999998	410.09800000000001	410.96899999999982	411.839	412.71299999999991	413.58799999999991	414.45600000000002	415.32400000000001	416.19399999999979	417.065	417.93700000000001	418.80500000000001	419.67399999999992	420.54500000000002	421.41599999999983	422.28800000000001	423.16200000000009	424.03199999999998	424.89800000000002	425.75700000000001	426.613	427.46299999999991	428.31399999999991	429.16300000000001	430.012	430.863	431.71100000000001	432.56200000000001	433.40999999999991	434.25799999999998	435.108	435.95699999999982	436.81099999999998	437.65899999999999	438.51099999999991	439.36	440.209	441.05599999999998	441.90499999999992	442.75799999999998	443.61500000000001	444.47899999999998	445.34100000000001	446.202	447.06099999999998	447.91899999999981	448.78099999999978	449.64300000000009	450.50099999999992	451.35599999999999	452.20499999999998	453.04300000000001	453.88400000000001	454.72099999999978	455.55200000000002	456.38200000000001	457.21	458.03499999999991	458.85599999999999	459.67399999999992	460.49199999999968	461.30899999999991	462.13	462.952	463.77099999999979	464.59100000000001	465.40999999999991	466.23	467.04899999999992	467.86500000000001	468.68200000000002	469.49700000000001	470.303	471.09599999999978	471.88599999999991	472.673	473.452	474.23	475.01299999999998	475.8	476.58	477.35599999999999	478.137	478.93499999999977	479.74599999999992	480.56	481.37	482.178	482.98	483.77600000000001	484.577	485.38299999999998	486.19799999999992	487.02	487.84800000000001	488.685	489.53199999999998	490.37900000000002	491.22399999999982	492.06099999999998	492.892	493.72500000000002	494.55500000000001	495.37900000000002	496.19099999999997	496.99099999999981	497.79499999999979	498.60199999999992	499.41599999999983	500.2319999999998	501.04899999999992	501.863	502.66399999999999	503.45600000000002	504.255	505.053	505.851	506.65100000000001	507.45699999999982	508.26099999999991	509.07400000000001	509.9	510.74099999999999	511.58799999999991	512.44399999999996	513.29200000000003	514.12200000000007	514.93899999999996	515.75400000000002	516.56899999999996	517.38400000000001	518.197	519.01699999999983	519.8449999999998	520.68799999999999	521.54499999999996	522.41199999999981	523.27	524.11900000000003	524.95999999999981	525.79300000000001	526.63	527.47500000000002	528.32699999999977	529.18399999999997	530.04199999999969	530.89400000000001	531.75	532.61500000000001	533.47500000000002	534.32799999999975	535.17100000000005	536.01800000000003	536.86499999999978	537.71100000000001	538.5659999999998	539.42099999999982	540.27600000000007	541.12200000000007	541.96499999999969	542.81099999999969	543.66199999999981	544.51099999999997	545.36799999999948	546.23599999999999	547.10699999999997	547.97	548.82899999999972	549.67899999999997	550.51699999999983	551.34399999999982	552.17000000000007	552.99299999999971	553.82299999999975	554.65899999999999	555.49400000000003	556.32599999999979	557.16399999999999	558	558.83099999999979	559.6569999999997	560.476	561.29700000000003	562.12099999999998	562.94799999999975	563.779	564.61200000000008	565.44199999999978	566.25400000000002	567.04899999999998	567.84699999999975	568.64300000000003	569.43499999999972	570.23700000000008	571.05199999999979	571.87900000000002	572.71199999999999	573.54999999999973	574.39300000000003	575.23700000000008	576.07799999999997	576.91499999999996	577.73700000000008	578.553	579.36399999999981	580.18399999999997	581.01	581.84699999999975	582.68399999999997	583.529	584.38099999999997	585.22	586.03899999999999	586.83799999999974	587.62099999999998	588.38300000000004	589.12900000000002	589.88	590.63699999999972	591.39599999999996	592.13400000000001	592.85699999999974	593.55999999999972	594.25800000000004	595.00099999999998	595.8159999999998	596.68000000000006	597.55799999999977	598.44199999999978	599.34399999999982	600.26699999999983	601.21199999999999	602.16800000000001	603.12400000000002	604.07799999999997	605.02099999999996	605.94399999999996	606.85099999999977	607.74599999999998	608.63200000000006	609.51499999999999	610.39300000000003	611.26699999999983	612.14499999999998	613.024	613.88900000000001	614.74199999999996	615.596	616.45800000000008	617.32400000000007	618.19000000000005	619.05599999999981	619.92899999999997	620.79600000000005	621.6569999999997	622.51199999999972	623.37	624.23400000000004	625.11300000000006	625.99599999999998	626.87400000000002	627.74099999999999	628.59900000000005	629.44399999999996	630.27600000000007	631.10500000000002	631.93199999999979	632.755	633.58900000000006	634.43699999999978	635.298	636.16800000000001	637.03899999999999	637.91899999999998	638.79399999999998	639.64800000000002	640.49299999999971	641.33400000000006	642.18000000000006	643.03600000000006	643.9069999999997	644.79	645.68299999999999	646.58300000000008	647.48299999999972	648.38499999999999	649.279	650.16499999999996	651.04399999999998	651.91100000000006	652.77499999999998	653.64100000000008	654.50599999999997	655.37300000000005	656.24400000000003	657.11400000000003	657.98	658.84399999999982	659.70600000000002	660.56499999999983	661.41499999999996	662.2529999999997	663.077	663.89100000000008	664.69799999999998	665.50400000000002	666.31499999999983	667.12699999999973	667.93900000000008	668.75400000000002	669.57500000000005	670.39599999999996	671.221	672.048	672.87699999999973	673.70500000000004	674.52499999999998	675.34300000000007	676.16499999999996	676.98900000000003	677.80399999999997	678.60300000000007	679.39400000000001	680.19	680.99199999999996	681.79600000000005	682.60300000000007	683.41899999999998	684.24199999999996	685.06299999999976	685.87900000000002	686.69	687.49800000000005	688.30599999999981	689.11099999999999	689.90800000000002	690.70399999999995	691.50599999999997	692.3209999999998	693.15499999999997	693.995	694.83300000000008	695.65199999999982	696.45900000000006	697.26699999999983	698.07600000000002	698.88799999999969	699.70100000000002	700.52099999999996	701.3449999999998	702.178	703.01699999999983	703.84899999999971	704.68000000000006	705.51699999999983	706.35199999999975	707.18600000000004	708.01400000000001	708.84099999999978	709.66499999999996	710.48900000000003	711.31699999999978	712.15599999999972	712.99599999999998	713.83599999999979	714.67600000000004	715.51900000000001	716.36499999999978	717.20699999999999	718.04099999999971	718.86799999999948	719.69100000000003	720.51400000000001	721.34399999999982	722.18900000000008	723.04399999999998	723.89800000000002	724.75700000000006	725.61400000000003	726.46899999999982	727.32400000000007	728.16800000000001	729.00400000000002	729.83400000000006	730.65899999999999	731.47800000000007	732.29399999999998	733.11599999999999	733.93499999999972	734.75199999999973	735.56799999999976	736.39300000000003	737.22199999999998	738.0469999999998	738.86399999999981	739.68000000000006	740.49400000000003	741.30599999999981	742.125	742.94799999999975	743.76299999999969	744.572	745.38499999999999	746.19799999999998	747.00900000000001	747.81999999999971	748.63499999999999	749.44499999999971	750.25700000000006	751.08100000000002	751.92099999999982	752.77600000000007	753.63699999999972	754.49800000000005	755.36099999999976	756.21600000000001	757.053	757.88599999999997	758.71800000000007	759.55699999999979	760.41599999999971	761.29399999999998	762.17700000000002	763.06400000000008	763.94699999999978	764.83599999999979	765.73	766.61500000000001	767.49099999999999	768.36099999999976	769.22900000000004	770.09699999999998	770.97199999999998	771.84799999999962	772.71	773.553	774.38400000000001	775.21	776.03699999999981	776.87099999999998	777.70399999999995	778.55	779.40499999999997	780.25099999999998	781.05799999999977	781.80899999999997	782.52499999999998	783.27099999999996	784.08199999999999	784.94699999999978	785.83699999999976	786.73500000000001	787.63599999999997	788.55099999999982	789.476	790.39499999999998	791.303	792.18700000000001	793.0469999999998	793.904	794.755	795.59900000000005	796.43899999999996	797.26099999999997	798.07799999999997	798.90599999999972	799.74900000000002	800.59799999999996	801.44499999999982	802.29399999999998	803.14	803.98	804.8209999999998	805.68899999999996	806.58299999999997	807.48900000000003	808.399	809.31999999999982	810.24	811.15599999999972	812.05899999999997	812.95099999999979	813.83900000000006	814.72699999999998	815.60500000000002	816.47400000000005	817.33699999999976	818.20600000000002	819.08199999999999	819.95899999999972	820.82699999999977	821.67700000000002	822.51599999999996	823.35699999999974	824.21400000000006	825.09400000000005	825.971	826.82699999999977	827.68399999999997	828.55599999999981	829.43799999999976	830.31499999999983	831.18	832.0419999999998	832.90499999999997	833.75599999999997	834.60799999999972	835.46599999999978	836.33199999999977	837.202	838.07399999999996	838.95899999999972	839.8529999999995	840.75800000000004	841.67499999999995	842.60900000000004	843.54899999999998	844.48800000000006	845.42099999999982	846.34199999999976	847.24900000000002	848.14499999999998	849.03199999999981	849.92	850.81099999999981	851.702	852.59	853.47	854.3399999999998	855.20600000000002	856.08100000000002	856.95699999999977	857.83199999999977	858.70100000000002	859.5659999999998	860.42499999999973	861.29499999999996	862.16	863.024	863.89699999999982	864.78099999999995	865.678	866.58699999999999	867.51199999999972	868.44199999999978	869.37800000000004	870.31799999999976	871.25300000000004	872.18799999999999	873.11699999999996	874.07	875.06099999999981	876.08199999999999	877.11300000000006	878.12900000000002	879.125	880.11199999999997	881.10500000000002	882.09799999999996	883.09	884.06899999999996	885.04099999999983	886.00800000000004	886.95699999999977	887.89199999999983	888.81299999999976	889.72699999999998	890.649	891.58199999999999	892.51199999999972	893.43699999999978	894.35999999999979	895.28899999999999	896.226	897.17	898.12199999999996	899.06899999999996	900.00900000000001	900.96299999999974	901.93699999999978	902.92099999999982	903.89800000000002	904.86399999999981	905.82199999999978	906.77099999999996	907.70299999999997	908.61699999999996	909.53	910.4459999999998	911.37199999999996	912.31999999999982	913.28	914.23699999999997	915.18499999999995	916.13099999999997	917.09	918.05399999999997	919.024	919.99400000000003	920.95099999999979	921.92099999999982	922.90099999999973	923.88800000000003	924.85199999999975	925.8	926.73699999999997	927.6669999999998	928.58399999999995	929.50900000000001	930.43399999999997	931.37400000000002	932.31699999999978	933.28	934.24099999999999	935.19799999999998	936.14300000000003	937.101	938.05899999999997	939.00400000000002	939.93299999999977	940.85999999999979	941.79300000000001	942.75400000000002	943.73299999999972	944.70699999999999	945.65699999999981	946.59100000000001	947.51900000000001	948.44299999999976	949.35999999999979	950.26900000000001	951.17100000000005	952.07500000000005	952.971	953.87099999999998	954.76400000000001	955.65699999999981	956.54	957.43299999999977	958.32299999999975	959.20100000000002	960.06699999999978	960.93299999999977	961.82499999999982	962.68799999999999	963.57100000000003	964.46799999999962	965.35899999999981	966.25300000000004	967.15099999999973	968.05	968.97400000000005	969.93999999999983	970.93099999999981	971.92399999999998	972.9169999999998	973.88099999999997	974.8209999999998	975.74400000000003	976.66300000000001	977.57600000000002	978.48199999999997	979.37699999999973	980.26300000000003	981.14300000000003	982.024	982.89499999999998	983.74199999999996	984.56799999999976	985.37400000000002	986.178	986.97699999999998	987.78800000000001	988.62900000000002	989.47400000000005	990.29200000000003	991.10699999999997	991.94799999999975	992.81499999999983	993.721	994.65300000000002	995.61	996.572	997.55599999999981	998.55699999999979	999.56499999999983	1000.599	1001.655	1002.715	1003.7430000000001	1004.728	1005.664	1006.551	1007.401	1008.24	1009.099	1009.978	1010.9	1011.85	1012.807	1013.771	1014.736	1015.712	1016.704	1017.725	1018.764	1019.807	1020.811	1021.776	1022.75	1023.708	1024.6610000000001	1025.626	1026.6220000000001	1027.634	1028.6679999999999	1029.701	1030.6880000000001	1031.6220000000001	1032.5219999999999	1033.412	1034.32	1035.2809999999999	1036.2629999999999	1037.258	1038.2560000000001	1039.232	1040.212	1041.1679999999999	1042.1189999999999	1043.039	1043.925	1044.81	1045.665	1046.5239999999999	1047.402	1048.2860000000001	1049.1880000000001	1050.0999999999999	1051.01	1051.9290000000001	1052.8389999999999	1053.7439999999999	1054.6389999999999	1055.5160000000001	1056.3679999999999	1057.2280000000001	1058.0909999999999	1058.931	1059.797	1060.673	1061.5619999999999	1062.5350000000001	1063.511	1064.509	1065.5129999999999	1066.5139999999999	1067.5119999999999	1068.5070000000001	1069.4649999999999	1070.3910000000001	1071.28	1072.1279999999999	1072.9829999999999	1073.826	1074.633	1075.43	1076.204	1076.9880000000001	1077.7750000000001	1078.5930000000001	1079.424	1	0.99896690980809599	0.99767565427973404	0.99664256408783003	0.99535173740554095	0.99392882613250699	0.99270146866914999	0.99115161895825599	0.98966566731236605	0.98824790219221803	0.98663029480165698	0.98508087393683696	0.98353145307201795	0.98172386687073998	0.98010668832625203	0.97829867327890097	0.976491087077624	0.97468350087634703	0.97268121855754197	0.970741976611593	0.96873969429278795	0.96654228701038103	0.96453957584550198	0.96227912819023997	0.95989131325104404	0.957694334814711	0.95517529297691695	0.95278318957698205	0.95026414773918799	0.94768163668246397	0.94516302369074301	0.94244928573542197	0.93960860934224	0.93683140216798899	0.933859498876209	0.93095535326409795	0.92804691919124804	0.92501111783446399	0.92197574532375504	0.918876903594116	0.91557864844013703	0.912479806710498	0.90924973808226095	0.90589273101616397	0.90259919316899695	0.89911053035822797	0.89581699251106095	0.89245526813815201	0.88897132263419598	0.88554612904235597	0.88212136429659205	0.87870088801156498	0.87527569441972697	0.87185050082788795	0.86836655532393103	0.864941790578166	0.86158435466599603	0.85822305913915997	0.85486562322699	0.85157208537982199	0.84834201675158605	0.84511151927727401	0.84194491986796705	0.83884607813832801	0.83567904988294595	0.83264367737223699	0.82967649138726995	0.82664111887656	0.82379572517656696	0.82095504878338499	0.81811437239020401	0.81540063443488198	0.81275036569848902	0.81003662774316798	0.80758577243111596	0.80499897291365297	0.80261115797445703	0.80028724110026495	0.79795860691926002	0.795892426535452	0.79363197888018899	0.79162926771530995	0.78956351617757503	0.78769246075736798	0.785947914928947	0.784203797946599	0.78252315018318197	0.78084207357368995	0.77832346058196999	0.77709567427253801	0.77587217642384398	0.77457663243474395	0.77334884612531096	0.77212577712269204	0.77089799081326005	0.76979671409561301	0.76863711431192305	0.767536266440351	0.76663483199311799	0.76553355527547196	0.76443742471071097	0.76359903063633505	0.76269330772836397	0.76178715597431901	0.76101223111887195	0.76004732745270998	0.75926811413652495	0.75856137580682004	0.75778645095137398	0.75700723763518796	0.756232741625816	0.75552600329611097	0.75487801687852396	0.75416656124200698	0.75352329213123204	0.75293920377864798	0.75229550582180005	0.75164794825028702	0.75106771951236795	0.75048791962052297	0.74990340242186504	0.74938707174895003	0.74880727185710505	0.74829051233811605	0.74777418166520104	0.747321320211215	0.74674109147329604	0.74628823001931099	0.74577189934639598	0.74531860904633596	0.74486574759235102	0.744412457292291	0.74389612661937599	0.74351102284505899	0.74312163061000402	0.742668340309944	0.742283236535627	0.74176690586271099	0.74137708478158204	0.74105545022619501	0.74066605799114005	0.74028095421682205	0.73995931966143502	0.73956949858030496	0.73918439480598797	0.738795002570932	0.73847336801554497	0.73808354693441602	0.73769844316009803	0.73744027782364097	0.73705045674251102	0.73672882218712399	0.73640289917099799	0.736017795396681	0.73569616084129297	0.73543756665876203	0.73511164364263604	0.73479000908724801	0.73446837453186098	0.73420978034932904	0.73388385733320405	0.73362569199674599	0.73330405744135896	0.73291895366704196	0.73252913258591201	0.73220749803052398	0.731881146168325	0.73162298083186705	0.73123787705754995	0.73091624250216303	0.73059031948603603	0.73033172530350499	0.72988315231025802	0.72949376007520295	0.729103938994073	0.72884577365761505	0.72852413910222802	0.72820250454683999	0.72788086999145296	0.727359822011726	0.72684349133881099	0.72639491834556402	0.72600509726443396	0.72568346270904605	0.72529407047399097	0.72503590513753302	0.72477731095500197	0.72445567639961495	0.724197511063157	0.72393934572669905	0.72368118039024099	0.72335954583485296	0.72303319397265398	0.72277502863619703	0.72258033251866904	0.72225869796328201	0.72206357299967905	0.72174193844429202	0.72135683466997602	0.72109866933351796	0.72084050399706001	0.72051415213486003	0.72031945601733205	0.72006129068087499	0.71967618690655699	0.71941802157010004	0.71915985623364198	0.71890126205111105	0.71864309671465298	0.71838493137819504	0.71805900836207004	0.71773694496060803	0.717415310405221	0.71709367584983397	0.71683551051337602	0.71657734517691796	0.71631917984046001	0.71599282797826103	0.71560772420394403	0.71528180118781803	0.71495973778635602	0.71463810323096899	0.71431646867558196	0.71405830333912401	0.71373238032299802	0.71334727654868102	0.71315215158508005	0.71289398624862199	0.71257235169323396	0.71224599983103498	0.71192436527564695	0.71160273072026003	0.71128109616487201	0.71089170392981704	0.71050188284868698	0.71018024829329995	0.70985861373791204	0.70960044840145498	0.70921062732032603	0.70882552354600803	0.70843613131095196	0.70811449675556504	0.70779286220017801	0.70740304111904795	0.70695017966506302	0.70662854510967499	0.70636995092714305	0.70604831637175702	0.70572239335563103	0.70533728958131303	0.70494746850018397	0.70462583394479705	0.70436766860833899	0.70410950327188204	0.70371968219075198	0.70333457841643399	0.70301294386104696	0.70268702084492096	0.70230191707060396	0.70191209598947402	0.70152699221515802	0.70113759998010206	0.70075249620578395	0.70023573668679495	0.69932958493274999	0.69849161970444795	0.69778016406793097	0.69732730261394604	0.69693748153281598	0.69655280660457297	0.69609951630451405	0.69571441253019595	0.69526155107621102	0.69487172999508096	0.69448662622076396	0.694097233985708	0.69377559943032097	0.69325883991133197	0.69286944767627601	0.69248434390195901	0.69209452282082995	0.69157819214791405	0.69119308837359705	0.69080326729246699	0.69035040583848195	0.68996530206416495	0.68951201176410604	0.68912261952904996	0.688674046535803	0.68822118508181696	0.68783136400068801	0.68737850254670296	0.686929929553455	0.68647663925339697	0.68602377779941104	0.68550744712649503	0.68492721838857695	0.68447435693459102	0.68389455704274604	0.68337350906301897	0.68285674954402897	0.68234041887111396	0.68182408819819895	0.68137551520495199	0.68085446722522502	0.68021119811444997	0.67963139822260499	0.67898341180501698	0.67846708113210197	0.677886852394183	0.67737052172126799	0.67672253530368098	0.67620620463076597	0.67562640473892099	0.67504188754026295	0.67433043190374697	0.67368716279297203	0.67303917637538402	0.67239590726460996	0.67174834969309705	0.67116812095517797	0.67052056338366395	0.66981382505395903	0.66916583863637302	0.66851785221878501	0.66781111388908099	0.66703190057289596	0.66632516224319105	0.66548247970807595	0.66470798369870299	0.66399652806218601	0.66315856283388397	0.66244710719736599	0.66160914196906395	0.66083421711361701	0.66005972110424505	0.65921703856912905	0.65831517527582295	0.65740902352177799	0.65643983139487805	0.65560143732050202	0.65463181634752698	0.65373038190029398	0.65276076092731905	0.65172809958148903	0.65075847860851499	0.64965763073694205	0.64862454054503704	0.64752840998027705	0.64636409288977503	0.64526753347894095	0.64410321638843904	0.64281196086007697	0.64158417455064398	0.64035638824121199	0.63906513271285004	0.63771083681163299	0.63628792553859903	0.63486544311163895	0.63331602224681904	0.63183007060092899	0.63028064973610998	0.62866775965235999	0.62686017345108302	0.62517952568766599	0.62337151064031404	0.62149616675936903	0.61949345559448998	0.61749117327568503	0.61542542173795001	0.61335924135414199	0.61116183407173497	0.60890138641647196	0.60657704069620599	0.60418493729627099	0.60166632430455103	0.59914728246675697	0.59650130219110298	0.59372409501685197	0.59081566094400195	0.587780288433293	0.58474491592258304	0.58151441844827201	0.57815741138217602	0.57466917741748003	0.57124398382564101	0.567565342204157	0.56381851405693095	0.55994045901110701	0.55593546552742301	0.55193047204373902	0.54779854012219598	0.54353538130205403	0.53914528404405304	0.53462395988745304	0.53010263573085403	0.52538618661065395	0.52060669711759699	0.51576373840561096	0.51078912394895204	0.50575146911943702	0.50077685466277899	0.49567530176826102	0.49050599119407501	0.485341397926701	0.48010861813358402	0.47487583834046898	0.46951654895556699	0.46428376916245101	0.458987520150405	0.45375474035728902	0.448458920191317	0.44322614039820102	0.43799336060508398	0.43282876733771097	0.42765945676352402	0.42255790386900599	0.41745206251375	0.41235093846530602	0.40737632400864698	0.40240642685880101	0.39749528162107201	0.39252109601048801	0.38774117767135702	0.38289821895936998	0.37818176983917001	0.37346574956504303	0.36881748697058397	0.364101037850384	0.35945277525592501	0.35480022420072799	0.35015196160626899	0.34556245092392701	0.34104112676732801	0.33651937376465502	0.33193458038912599	0.32734978701359702	0.32276499363806799	0.31824366948146898	0.3137858145438	0.30920059232219699	0.30467926816559798	0.300221413227929	0.295700089071329	0.29117833606865701	0.286657011912057	0.282135687755458	0.27767783281778902	0.27315607981511603	0.26863475565851602	0.26411343150191702	0.259659865024987	0.25520201008731702	0.25080719552250402	0.24635405789164699	0.24195924332683399	0.23750138838916399	0.23323822956902199	0.22891160152995199	0.22464844270980999	0.22045304156933601	0.21625335196812401	0.21218488926551099	0.20811213810215901	0.20411186192528699	0.200233378033389	0.19636004029437701	0.19248198524855301	0.188866383999925	0.18524692313663199	0.18169479110693301	0.178337784040836	0.17498077697473999	0.17175027950042801	0.16864714931005101	0.165611776799342	0.16270763118723	0.15993042401297899	0.15721668605765601	0.154566417321264	0.15204737548347	0.149659989390348	0.147399112889011	0.14513823638767501	0.143004298324198	0.141002016005393	0.13906749136625601	0.13725990516497899	0.13544760165688899	0.13383471157314	0.13221753302865299	0.130735869843501	0.129249918197611	0.127890904989581	0.12659964946121899	0.125371863151787	0.124212263368097	0.12304751743152099	0.12201485608569	0.120918296674856	0.119948675701882	0.11904295279391	0.118204558719534	0.117298406965489	0.116460441737187	0.11568551688174	0.114911020872367	0.11419956523585	0.11342506922647801	0.11271361358996	0.112002586799517	0.11135460038193	0.110711331271155	0.110063344853568	0.109420075742793	0.108835558544136	0.10825575865229101	0.107612489541516	0.107027972342859	0.106448172451014	0.10586794371309501	0.105283855360512	0.104703626622593	0.10412382673074801	0.10353930953208999	0.103022978859175	0.10250664818626	0.10192641944834099	0.101346619556496	0.10083028888358	0.10031395821066499	9.9729441012008202E-2	9.9149212274089099E-2	9.8632881601174005E-2	9.81165509282588E-2	9.7599791409269498E-2	9.7083460736354404E-2	9.6567130063439199E-2	9.6050370544449995E-2	9.5466282191866397E-2	9.5012991891806994E-2	9.4433191999962002E-2	9.3916861327046797E-2	9.3400101808057606E-2	9.2947240354072203E-2	9.2367440462227196E-2	9.1850680943238103E-2	9.1334350270322898E-2	9.0818019597407706E-2	9.0364729297348304E-2	8.99118678433629E-2	8.9395108324373695E-2	8.8878777651458601E-2	8.8425916197473198E-2	8.7909156678483993E-2	8.7392826005568705E-2	8.7007722231251805E-2	8.64913915583366E-2	8.6101570477207096E-2	8.5585239804291904E-2	8.5068480285302797E-2	8.4679088050247195E-2	8.4230515056999897E-2	8.3777653603014507E-2	8.3260894084025303E-2	8.2808032630039899E-2	8.2354742329980496E-2	8.1901880875995106E-2	8.1449019422009702E-2	8.1000446428763001E-2	8.0547156128703695E-2	8.0094294674717695E-2	7.9641004374658902E-2	7.9255900600341406E-2	7.8803039146356002E-2	7.8286708473440894E-2	7.7896887392311306E-2	7.7448314399064494E-2	7.7058922164008295E-2	7.6669101082878804E-2	7.6220528089632103E-2	7.5767666635646699E-2	7.5314376335587394E-2	7.4929272561270396E-2	7.44086534276166E-2	7.4023549653299103E-2	7.35702593532397E-2	7.31851555789228E-2	7.2795763343867198E-2	7.2410659569549604E-2	7.20208384884201E-2	7.1567977034434696E-2	7.1182873260117796E-2	7.0793052178988194E-2	7.0407948404671405E-2	7.0018556169615206E-2	6.9628735088485702E-2	6.9180162095238903E-2	6.8790769860183301E-2	6.8469135304795606E-2	6.8079314223666101E-2	6.7694210449349104E-2	6.7304818214293599E-2	6.6983183658905904E-2	6.6724589476374593E-2	6.6335197241319005E-2	6.5950093467001397E-2	6.5496803166942105E-2	6.5175168611555007E-2	6.4785776376499404E-2	6.4464141821111695E-2	6.4142507265724596E-2	6.3752686184595106E-2	6.3431051629207397E-2	6.3041659394151697E-2	6.2719595992690697E-2	6.2330203757635101E-2	6.2072038421177297E-2	6.1750403865790102E-2	6.1428769310402399E-2	6.1107134755015301E-2	6.0717313673885803E-2	6.0459148337427798E-2	6.01375137820407E-2	5.9811161919840899E-2	5.9489527364453197E-2	5.92313620279959E-2	5.8909727472608302E-2	5.8651562136150998E-2	5.8325210273951197E-2	5.8003575718563502E-2	5.7745410382106198E-2	5.7423775826718503E-2	5.7165610490261302E-2	5.6843975934873399E-2	5.65176240726738E-2	5.6259458736216399E-2	5.6001293399758602E-2	5.56792299982974E-2	5.5421064661839603E-2	5.5162899325382299E-2	5.4904733988924398E-2	5.4583099433537202E-2	5.4324934097079398E-2	5.4066768760622101E-2	5.3740416898422398E-2	5.3545720780894202E-2	5.3287126598363002E-2	5.3028961261904997E-2	5.2770795925447797E-2	5.2512630588989903E-2	5.2254465252532502E-2	5.1996299916074698E-2	5.1737705733543402E-2	5.1547726922827899E-2	5.1284844279557998E-2	5.1026678943100097E-2	5.0836271286310603E-2	5.0641575168783197E-2	5.0383409832325303E-2	5.0188284868723898E-2	4.99301195322659E-2	4.9671954195808603E-2	4.9413788859350799E-2	4.9219092741823199E-2	4.8960927405365402E-2	4.87658024417639E-2	4.8575823631048398E-2	4.8317229448516602E-2	4.8122533330989002E-2	4.7864367994531198E-2	4.7669671877003703E-2	4.7411506540545802E-2	4.72163815769443E-2	4.6958216240486503E-2	4.6763520122958403E-2	4.6573112466169402E-2	4.6314947129711598E-2	4.6120251012184102E-2	4.5988595267511902E-2	4.57986164567964E-2	4.5603491493195002E-2	4.5408795375666902E-2	4.5214099258138803E-2	4.4955933921681498E-2	4.4765526264892101E-2	4.4634299366293699E-2	4.4439174402692301E-2	4.4244478285164202E-2	4.4054070628375401E-2	4.3859374510847302E-2	4.3728147612249003E-2	4.3601209174389997E-2	4.3343043837932103E-2	4.3147918874330699E-2	4.2953222756802599E-2	4.2762815100013098E-2	4.2568118982485602E-2	4.2373422864957502E-2	4.2178726747429403E-2	4.2051788309570501E-2	4.1857092192042401E-2	4.1661967228440802E-2	4.1535457636654498E-2	4.13403326730531E-2	4.10821673365959E-2	4.0950940437997602E-2	4.0824002000137902E-2	4.05023674447509E-2	4.0244202108292902E-2	4.0049077144691497E-2	3.9917850246093199E-2	3.97231541285651E-2	3.9596215690705497E-2	3.9401519573178098E-2	3.9206394609576499E-2	3.9016415798860497E-2	3.8821290835259002E-2	3.8690063936660697E-2	3.8499656279871897E-2	3.8368429381273599E-2	3.8173733263745499E-2	3.8046794825885903E-2	3.7852098708358498E-2	3.7656973744757002E-2	3.7530464152970698E-2	3.73353391893693E-2	3.7140643071841201E-2	3.7013704633982097E-2	3.6882477735383903E-2	3.6687781617855797E-2	3.6497373961066303E-2	3.6302677843538897E-2	3.61710220988666E-2	3.6044512507081003E-2	3.5849387543479598E-2	3.5654691425951499E-2	3.5527752988092402E-2	3.5396526089494201E-2	3.5201829971966102E-2	3.5074891534106402E-2	3.4880195416578899E-2	3.4753256978719303E-2	3.4621601234046999E-2	3.44269051165196E-2	3.4299966678659997E-2	3.4105270561131898E-2	3.3978332123272802E-2	3.3847105224674601E-2	3.3720166786814901E-2	3.3525470669286801E-2	3.3393814924615198E-2	3.32038361138998E-2	3.3072180369227398E-2	3.2940953470629898E-2	3.2750545813840397E-2	3.2619318915242099E-2	3.2424622797714603E-2	3.2297684359855E-2	3.2166028615182703E-2	3.1976049804467201E-2	3.1844394059795701E-2	3.1717884468009903E-2	3.1586228723337703E-2	3.1391532605810298E-2	3.1264594167950598E-2	3.1133367269352299E-2	3.0942959612562899E-2	3.0811732713965201E-2	3.0616607750363099E-2	3.0490098158577499E-2	3.0294973194976101E-2	3.0163746296377698E-2	2.9973338639588301E-2	2.98421117409907E-2	2.9647415623462601E-2	2.94570079666732E-2	2.9388821440931301E-2	2.9198842630215899E-2	2.90041465126878E-2	2.8809021549086301E-2	2.8682083111226699E-2	2.85508562126284E-2	2.8356160095100901E-2	2.8161463977572802E-2	2.79710563207833E-2	2.7839400576111801E-2	2.77128909843261E-2	2.7454725647868199E-2	2.7259600684266701E-2	2.71283737856685E-2	2.6937966128878998E-2	2.67432700113516E-2	2.65485738938235E-2	2.6353448930222002E-2	2.61634701195065E-2	2.5900587476236601E-2	2.57101798194471E-2	2.5515483701919001E-2	2.5320787584391598E-2	2.51256626207895E-2	2.4935683810074001E-2	2.4677518473616801E-2	2.4482393510014699E-2	2.4224228173557402E-2	2.39660628370994E-2	2.3771366719572001E-2	2.35132013831141E-2	2.32546072005828E-2	2.2996441864125E-2	2.2738276527667699E-2	2.2480111191209701E-2	2.2285415073682299E-2	2.2026820891150399E-2	2.1768655554693098E-2	2.15104902182351E-2	2.12523248817779E-2	2.0994159545319999E-2	2.0672524989932901E-2	2.0346173127733101E-2	2.01557654709437E-2	1.9829842454818E-2	1.95082078994302E-2	1.92496137168989E-2	1.89914483804411E-2	1.8733283043983799E-2	1.8411648488596E-2	1.8153483152138699E-2	1.7895317815680899E-2	1.7637152479223601E-2	1.7378558296691701E-2	1.7120392960234401E-2	1.6925696842706301E-2	1.6667531506249E-2	1.63411796440492E-2	1.60830143075914E-2	1.5892606650801899E-2	1.5634441314344698E-2	1.53080894521449E-2	1.5049924115686999E-2	1.4859945304971501E-2	1.4601351122440201E-2	1.43388973252443E-2	1.41484896684548E-2	1.3890324331997E-2	1.3695628214469501E-2	1.3437034031937601E-2	1.3178868695480401E-2	1.2920703359022401E-2	1.2726007241495E-2	1.2531311123966901E-2	1.2340903467177399E-2	1.20780208239075E-2	1.1819855487450201E-2	1.15616901509923E-2	1.13712824942028E-2	1.11765863766754E-2	1.0918421040217501E-2	1.0659826857686201E-2	1.0401661521228201E-2	1.02069654037008E-2	1.0012269286172701E-2	9.8171443225712994E-3	9.5589789861133499E-3	9.3690001753978808E-3	9.1104059928666103E-3	8.9157098753385195E-3	8.7844829767402804E-3	8.5940753199513793E-3	8.3359099834935408E-3	8.0777446470362592E-3	7.8826196834341795E-3	7.6879235659066403E-3	7.4932274483785503E-3	7.2985313308504499E-3	7.1081236740616598E-3	6.9134275565335699E-3	6.6552622200757297E-3	6.5236064754040698E-3	6.2654411389461099E-3	6.13850270108707E-3	5.94380658355898E-3	5.7491104660308797E-3	5.6221720281719499E-3	5.3640066917139996E-3	5.1688817281125799E-3	4.97418561058449E-3	4.8472471727247796E-3	4.6525510551973497E-3	4.5213241565991201E-3	4.3309164998096604E-3	4.1362203822815696E-3	3.9410954186800398E-3	3.8145858268944198E-3	3.6194608632930101E-3	3.48823396469466E-3	3.2978263079051998E-3	3.1665994093069698E-3	2.9719032917795399E-3	2.7767783281780201E-3	2.5867995174619898E-3	2.4551437727903199E-3	2.26044765526223E-3	2.0700399984734399E-3	1.9388130998750899E-3	1.8118746620154899E-3	1.6171785444874E-3	1.4224824269599701E-3	1.2955439891002599E-3	1.1008478715722699E-3	9.6919212690060896E-4	8.4225368904089503E-4	7.1102679044265905E-4	5.1633067291523304E-4	3.8939223505551901E-4	2.5816533645728302E-4	1.3122689859768101E-4	0	100dpm	294.089	294.64100000000002	295.25299999999999	295.92200000000003	296.65600000000001	297.45999999999992	298.32299999999992	299.23599999999982	300.19299999999993	301.18299999999999	302.20699999999982	303.26299999999992	304.35300000000001	305.47199999999981	306.61399999999992	307.77499999999992	308.93200000000002	310.05099999999999	311.07600000000002	311.97899999999981	312.78300000000002	313.65199999999999	314.74200000000002	316.10500000000002	317.58699999999982	319.11900000000009	320.67599999999999	322.245	323.82100000000003	325.39400000000001	326.96699999999981	328.52600000000001	330.03199999999981	331.464	332.84300000000002	334.30200000000002	335.85899999999992	337.43700000000001	339.01799999999997	340.60599999999999	342.197	343.79099999999983	345.38799999999998	346.97599999999977	348.56099999999998	350.14300000000009	351.71800000000002	353.28699999999998	354.851	356.41599999999983	357.95299999999992	359.4289999999998	360.863	362.28399999999982	363.76400000000001	365.25200000000001	366.80899999999991	368.39699999999982	369.97800000000001	371.54700000000008	373.089	374.666	376.26099999999991	377.85	379.41599999999983	380.97300000000001	382.52199999999982	384.06	385.577	387.14	388.72500000000002	390.30399999999992	391.89	393.54899999999992	395.26400000000001	397.00299999999999	398.75200000000001	400.5	402.24700000000001	403.98899999999998	405.73299999999978	407.48	409.22099999999978	410.96199999999982	412.70100000000002	414.43099999999993	416.15100000000001	417.80200000000002	419.40499999999992	421.017	422.73399999999998	424.50599999999991	426.29899999999981	428.108	429.91399999999982	431.72800000000001	433.52600000000001	435.29499999999979	437.04500000000002	438.83199999999982	440.63900000000001	442.43299999999982	444.20799999999991	445.95699999999982	447.68599999999998	449.358	450.99099999999981	452.65100000000001	454.36199999999991	456.07799999999992	457.77600000000001	459.44399999999979	461.08299999999991	462.71799999999979	464.34800000000001	465.97899999999998	467.61500000000001	469.255	470.89699999999982	472.53699999999998	474.19399999999979	475.86599999999999	477.53999999999979	479.21499999999997	480.89	482.56200000000001	484.23599999999982	485.92099999999982	487.62400000000002	489.33799999999991	491.05200000000002	492.76599999999979	494.47	496.154	497.83299999999991	499.50799999999998	501.18	502.85599999999999	504.52499999999992	506.19499999999999	507.87299999999999	509.55099999999999	511.23299999999978	512.91899999999998	514.6	516.29100000000005	517.99400000000003	519.71199999999999	521.43899999999996	523.173	524.90800000000002	526.64199999999983	528.37699999999973	530.11400000000003	531.84199999999976	533.56799999999976	535.29399999999998	537.00400000000002	538.69900000000007	540.37599999999998	542.04399999999998	543.71100000000001	545.38799999999969	547.07799999999997	548.76600000000008	550.4459999999998	552.12699999999973	553.803	555.46800000000007	557.13	558.80399999999997	560.48800000000006	562.16399999999999	563.82299999999975	565.476	567.12	568.75700000000006	570.39599999999996	572.03699999999981	573.67600000000004	575.31799999999976	576.97299999999996	578.64	580.31199999999978	581.98599999999999	583.66399999999999	585.34300000000007	587.02600000000007	588.71600000000001	590.40800000000002	592.10300000000007	593.798	595.495	597.19600000000003	598.89499999999998	600.59300000000007	602.28399999999999	603.98099999999999	605.68000000000006	607.37400000000002	609.06199999999978	610.75400000000002	612.45299999999975	614.14800000000002	615.83599999999979	617.51299999999969	619.18600000000004	620.86599999999976	622.548	624.22900000000004	625.90899999999999	627.58699999999999	629.27600000000007	630.97400000000005	632.67399999999998	634.38099999999997	636.096	637.8159999999998	639.53	641.23599999999999	642.93399999999997	644.62300000000005	646.30199999999979	647.97500000000002	649.65	651.32299999999975	652.99099999999999	654.673	656.35999999999979	658.03800000000001	659.70800000000008	661.37300000000005	663.03600000000006	664.69900000000007	666.36199999999985	668.02	669.68100000000004	671.35199999999975	673.02600000000007	674.7	676.3779999999997	678.048	679.70900000000006	681.37	683.04099999999971	684.71900000000005	686.4069999999997	688.09100000000001	689.76099999999997	691.4259999999997	693.09	694.75	696.41199999999981	698.07500000000005	699.74099999999999	701.40300000000002	703.06299999999976	704.72199999999998	706.38200000000006	708.05199999999979	709.74	711.43299999999977	713.11699999999996	714.78899999999999	716.45599999999979	718.11300000000006	719.76499999999999	721.41499999999996	723.06499999999983	724.71600000000001	726.37400000000002	728.04300000000001	729.71900000000005	731.39400000000001	733.077	734.779	736.476	738.16899999999998	739.85599999999977	741.53500000000008	743.20600000000002	744.88	746.55599999999981	748.23199999999997	749.91699999999969	751.60799999999972	753.31999999999971	755.05	756.78700000000003	758.51400000000001	760.245	761.99900000000002	763.77200000000005	765.52800000000002	767.2529999999997	768.95399999999972	770.64400000000001	772.33499999999981	774.01900000000001	775.69900000000007	777.37699999999973	778.98199999999997	780.44399999999996	781.90899999999999	783.52499999999998	785.23	786.976	788.76400000000001	790.57500000000005	792.39400000000001	794.20100000000002	795.98800000000006	797.76	799.53	801.30699999999979	803.07899999999995	804.84699999999975	806.601	808.34699999999975	810.08	811.80099999999982	813.51599999999996	815.25199999999973	817.00300000000004	818.75800000000004	820.51800000000003	822.28399999999999	824.05799999999977	825.8399999999998	827.64	829.45699999999977	831.27499999999998	833.07899999999995	834.86300000000006	836.63599999999997	838.4	840.1669999999998	841.93099999999981	843.69299999999998	845.45199999999977	847.20799999999997	848.96599999999978	850.73299999999972	852.50900000000001	854.28499999999997	856.07299999999998	857.87800000000004	859.70799999999997	861.55999999999983	863.44999999999982	865.36199999999974	867.28200000000004	869.20100000000002	871.08500000000004	872.94399999999996	874.78499999999997	876.60500000000002	878.43099999999981	880.298	882.19100000000003	884.09	885.98800000000006	887.89800000000002	889.81499999999983	891.73199999999997	893.63699999999972	895.53300000000002	897.42999999999984	899.33599999999979	901.25800000000004	903.19500000000005	905.12900000000002	907.05999999999983	908.99199999999996	910.93399999999997	912.88300000000004	914.8449999999998	916.81899999999996	918.79899999999998	920.78099999999995	922.75699999999972	924.72500000000002	926.68700000000001	928.64	930.58399999999995	932.52099999999996	934.47	936.41800000000001	938.38199999999972	940.35899999999981	942.3449999999998	944.28899999999999	946.19399999999996	948.06799999999976	949.923	951.76800000000003	953.6	955.41199999999981	957.20899999999995	958.976	960.73500000000001	962.49800000000005	964.27200000000005	966.053	967.82499999999982	969.59100000000001	971.36599999999976	973.14499999999998	974.92099999999982	976.70799999999997	978.48299999999972	980.22500000000002	981.92999999999984	983.63599999999997	985.35699999999974	987.072	988.78499999999997	990.56699999999978	992.42599999999982	994.30799999999977	996.19299999999998	997.99300000000005	999.79200000000003	1001.575	1003.428	1005.384	1007.361	1009.367	1011.39	1013.404	1015.439	1017.476	1019.51	1021.453	1023.308	1025.075	1026.9359999999999	1028.8699999999999	1030.886	1032.9639999999999	1034.963	1036.9380000000001	1038.9880000000001	1041.056	1043.184	1045.28	1047.404	1049.5360000000001	1051.653	1053.742	1055.8030000000001	1057.8320000000001	1059.846	1061.8330000000001	1063.798	1065.74	1067.6600000000001	1069.5550000000001	1071.4179999999999	1073.2470000000001	1	0.999206866591417	0.99826713506465903	0.99719047122971705	0.99646768343827896	0.99531584108119597	0.99423434434125901	0.99329944571949602	0.99207135086138498	0.99091950850430199	0.98962590093403902	0.98810944274457502	0.98681100226931695	0.98529991397429095	0.98364276455053501	0.98198507813733404	0.97996868277563398	0.97788140480734398	0.97557235019874	0.97290941954663002	0.97045806273540303	0.96815384103179303	0.96685540055653596	0.96527342965492002	0.96304009055789996	0.960589270736116	0.95799668570115204	0.95504055881269501	0.95223103004241105	0.94920402054736297	0.94589401761540204	0.94250292927741597	0.93897598261013404	0.93508495709991302	0.93148175793160204	0.92809603948805497	0.92449284031974499	0.92081929553428798	0.91678650481088797	0.912966361907257	0.90885785567227295	0.904537238606964	0.90035784976538902	0.89603723270007996	0.89178749824136005	0.88746204827105502	0.88299483308757098	0.87852761790408695	0.87406040272060304	0.86966890304870403	0.86520168786522	0.86058787456356201	0.85612065938007798	0.85208840564612198	0.847909016804548	0.84408887390091702	0.84034444650886997	0.83667036473397005	0.83321376368383304	0.829681447122113	0.82643749389174503	0.82355708251487203	0.82067667113799903	0.81808408610303596	0.81563326628125099	0.81318244645946702	0.81101945297959299	0.80886182939415796	0.80691631663904795	0.80525863022584698	0.80360094381264702	0.80194379438888996	0.80043270609386397	0.79898766750043204	0.79769405993016995	0.796470797977053	0.79524270311894096	0.79409086076185897	0.79300936402192101	0.79200358279356897	0.791063851266812	0.79012895264504801	0.78926493662987596	0.78840092061470202	0.78760725021667499	0.78688446242523702	0.78616704452823805	0.78537391111965504	0.78450935811503797	0.78393370543121799	0.78349874398168995	0.78292309129787097	0.78241724724175299	0.78191731006951903	0.78134112039625503	0.78090669593617101	0.78047173448664298	0.77997179731440802	0.77946649024773496	0.77910778129923497	0.77867281984970804	0.77823839538962303	0.77780880383453399	0.77737437937444998	0.776873905212771	0.77643948075268698	0.77586329107942298	0.77557546473751404	0.775140503287986	0.77471091173289697	0.77435220278439698	0.77398866093090302	0.77355906937581398	0.77319499053287599	0.77290716419096595	0.77254845524246596	0.77218974629396697	0.77183050035602396	0.771466958502529	0.77110824955403001	0.77067328810450197	0.77038546176259304	0.77002675281409305	0.76966804386559395	0.76937968053424	0.76894525607415598	0.76858654712565599	0.76822783817715701	0.76786375933421902	0.76750505038572003	0.767075458830631	0.76664103437054598	0.76621144281545694	0.76577701835537404	0.765342056905846	0.76484211973361105	0.76440715828408201	0.76397756672899297	0.76354314226890896	0.763037835202235	0.76253252813556105	0.76210293658047301	0.76159762951379895	0.76102143984053605	0.76051613277386199	0.75993994310059898	0.75943463603392503	0.75893469886168996	0.75835850918842596	0.75777748661016797	0.75713041433031503	0.75655422465705202	0.75590768936664199	0.75511401896861496	0.75439176816662101	0.75360346766303199	0.75295156247818495	0.75223360759174196	0.75151135678974801	0.75071768639172098	0.74992455298313698	0.74913625247954896	0.74834258208152105	0.74747856606634799	0.74668489566832097	0.74582087965314803	0.74495686363797498	0.74401713211121701	0.74308223348945401	0.74214733486769102	0.74106583812775395	0.73998434138781699	0.73890284464788003	0.73782134790794296	0.73666950555085997	0.73551712620433296	0.73429440124066103	0.73306630638254899	0.73177269881228701	0.73040337573043901	0.72896317004200295	0.72744724884198197	0.72593616054695498	0.72413187601558204	0.722332961378645	0.72016996789877097	0.71793662880175102	0.71584935083346102	0.71383295547176095	0.71116519191465699	0.70850172427310398	0.70612178705790996	0.70367096723612599	0.701224980319337	0.69855667977278901	0.69574715100250495	0.692795857019043	0.68962278639526498	0.68631278346330304	0.68278046690158201	0.67903550252009204	0.67492753327455102	0.67060691620924195	0.66585133769440397	0.66080846982709995	0.65533064051026901	0.64949356525549395	0.64322743543507399	0.63645599854798096	0.62925013720080303	0.62161414730909204	0.61332678922197703	0.60453895697318405	0.595245817657717	0.58551825388216505	0.57529021594493501	0.56462238365318296	0.55360121230736903	0.54222079502361198	0.53068894671668498	0.51887464196228805	0.50705980021844699	0.49517407586801698	0.483283518612591	0.47153955947533899	0.459942198456262	0.44855694826751102	0.43717653098375397	0.42600876151976602	0.415128818397688	0.40439547339378401	0.39380335661361598	0.383429257547655	0.37312496710939702	0.36303869438534497	0.35302813717287901	0.34301221006597399	0.33306716556565902	0.32319783657692802	0.31332850758819802	0.30345971558891099	0.29351467108859602	0.28357445949327498	0.27370513050454398	0.26397756672899297	0.25417912034685203	0.24466850030662099	0.23508753464924301	0.22564779721560199	0.216354657900135	0.20706151858466801	0.19769749666261099	0.18883394890223201	0.18047570820852801	0.172622774581497	0.16505820428581999	0.158069286673962	0.15158567612877899	0.14546077453209399	0.139912599598117	0.134798312134779	0.13018986872756	0.12601047988598599	0.122190336982356	0.118733735932218	0.115706726437171	0.112968080273478	0.110446377845104	0.108288217270224	0.10626698900353	0.104397191760004	0.10274004233624701	0.10115323852963699	9.9713032841200006E-2	9.8272827152763406E-2	9.6902967081472793E-2	9.5604526606215698E-2	9.4381801642543298E-2	9.3082824177842097E-2	9.1930444831315003E-2	9.07077198676427E-2	8.9555877510559601E-2	8.8327782652448505E-2	8.7175403305921398E-2	8.6093906565984493E-2	8.4942064208901505E-2	8.3865400373959301E-2	8.2708188122437395E-2	8.16320612769392E-2	8.0474849025417503E-2	7.9469067797064502E-2	7.8387571057127597E-2	7.7164846093455197E-2	7.6012466746928201E-2	7.4930970006991199E-2	7.3850010256498302E-2	7.2838859133706593E-2	7.1833614894797795E-2	7.08933463785969E-2	6.9888102139688102E-2	6.8877488006340401E-2	6.7866336883549497E-2	6.6931438261785894E-2	6.5926194022877804E-2	6.4985925506676298E-2	6.4121909491502802E-2	6.3187010869740004E-2	6.2176396736392303E-2	6.1241498114629499E-2	6.0301766587872001E-2	5.9437750572698497E-2	5.8573197568081797E-2	5.7709181552908301E-2	5.6845165537735699E-2	5.5981149522562203E-2	5.5117133507389497E-2	5.4323463109362098E-2	5.3530329700778603E-2	5.2736659302751301E-2	5.1948358799162597E-2	5.1155225390579297E-2	5.0361554992551801E-2	4.9639304190557697E-2	4.8921349304115201E-2	4.8128215895531901E-2	4.7405428104093802E-2	4.6758892813684498E-2	4.6040937927242002E-2	4.5389032742394003E-2	4.4742497451984803E-2	4.4095425172131497E-2	4.3443519987283602E-2	4.2796984696874298E-2	4.2220795023611202E-2	4.1573722743757903E-2	4.0998070059938101E-2	4.0421880386674901E-2	3.9769975201826901E-2	3.9193785528563799E-2	3.86884784618899E-2	3.8041406182036802E-2	3.7465753498217597E-2	3.6960446431543802E-2	3.6384256758280602E-2	3.58789496916068E-2	3.5449358136517103E-2	3.4944051069844002E-2	3.4438744003170201E-2	3.3933436936496399E-2	3.3503845381407403E-2	3.2998538314733497E-2	3.2568946759644599E-2	3.2204867916706202E-2	3.1628678243443099E-2	3.1269969294943398E-2	3.0835544834859601E-2	3.03350706731805E-2	2.9900646213096099E-2	2.9395339146423002E-2	2.9036630197923401E-2	2.8601668748395599E-2	2.8172614182750001E-2	2.7813368244806999E-2	2.7378943784722502E-2	2.70202348362228E-2	2.6656155993285201E-2	2.6227101427639499E-2	2.5867855489696601E-2	2.5433431029612801E-2	2.5003839474523101E-2	2.4640297621028699E-2	2.4351934289675099E-2	2.3922342734586099E-2	2.3558800881091701E-2	2.32000919325921E-2	2.30583267194127E-2	2.2553019652739599E-2	2.2194310704239901E-2	2.19011144678916E-2	2.1613288125982101E-2	2.1254579177482399E-2	2.08953332395387E-2	2.0678389504218499E-2	2.0319680555719598E-2	1.9960434617776E-2	1.9596892764281601E-2	1.93085294329279E-2	1.8949820484428299E-2	1.8732876749108798E-2	1.8444513417755201E-2	1.8156687075844901E-2	1.77979781273453E-2	1.74392691788464E-2	1.7004307729318598E-2	1.6428118056054701E-2	1.5993693595970901E-2	1.56349846474713E-2	1.54175039227078E-2	1.51296775807975E-2	1.47709686322987E-2	1.4482605300944199E-2	1.41947789590346E-2	1.3836070010535001E-2	1.3547706679181501E-2	1.32598803372719E-2	1.30423996125084E-2	1.28254558771882E-2	1.24667469286885E-2	1.2249266203924299E-2	1.20317854791607E-2	1.17439591372512E-2	1.15264784124869E-2	1.12386520705774E-2	1.0950288739223799E-2	1.0662462397313501E-2	1.0450351566988701E-2	1.0161988235635201E-2	9.8741618937248105E-3	9.5863355518153205E-3	9.2979722204616904E-3	9.0047759841133095E-3	8.7169496422038195E-3	8.4291233002934396E-3	8.1407599689399292E-3	7.9995317452045099E-3	7.7820510204409396E-3	7.4942246785306699E-3	7.2058613471770398E-3	6.9180350052675497E-3	6.7005542805033099E-3	6.4127279385937097E-3	6.1952472138302496E-3	5.9074208719198697E-3	5.6190575405662404E-3	5.3312311986567504E-3	5.1191203683312904E-3	4.8307570369776603E-3	4.6138133016574399E-3	4.3963325768939798E-3	4.1788518521296298E-3	3.8910255102201398E-3	3.67354478545656E-3	3.4614339551311E-3	3.2439532303668601E-3	2.9561268884573701E-3	2.7386461636930101E-3	2.5217024283735699E-3	2.3090546086040899E-3	2.09211087328387E-3	1.8746301485203E-3	1.6571494237560499E-3	1.4450385934305901E-3	1.2280948581111499E-3	1.0814967399369599E-3	8.6401601517271899E-4	6.5190518484725701E-4	4.3442446008368202E-4	2.1694373531944101E-4	0	-2.1211083032546301E-4	Temperature (K)

1-V/V*



5RB
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1-V/V*



15RB
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1-V/V*



Coke	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	86.925123777358024	60.828816025052141	52.233049582571212	47.615448013956232	45.270313126321078	41.128809121481353	39.322931150663088	37.763256545423033	36.638931239869379	39.122824482247736	38.297494695949517	43.252559172407899	62.527858136753501	281.44799791451811	154.33055035969119	111.57043609592139	294.6088893405684	366.71132536236121	664.22275828139618	BSG	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	39.47793028655714	24.430390184251198	75.772762180097118	97.706489549042175	105.1266638272328	107.2115044870957	112.34459778190519	112.80218481790639	116.41652976689799	118.71923816556171	125.36397613746919	131.6798397735032	142.5426917711348	147.4323280376741	149.70472115762351	151.02558223708201	174.4237495595122	204.15964897888401	275.47971390869048	OH	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	42.903642990614472	50.6434567488797	101.2085898513235	107.108342866244	114.3128115075535	116.6674310143429	120.158232865681	127.4438035476026	132.3300840285406	138.32975986549829	141.10084247740181	143.01805771575121	144.24445230125869	149.2779584264247	150.91014306339571	152.6811836262213	165.46429329988169	245.30270448176171	354.12172719422728	RB	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	39.894278343270081	45.298857173666953	65.765042994681295	69.787266869286427	70.553987904036916	71.031812431885413	73.116755376662169	95.084785550001527	117.7165286616091	126.7751571329582	133.38647124596841	141.6554672506935	147.3291679723888	155.33803734964931	161.02539848785321	179.65289807688399	229.7227704225057	318.02161151543282	213.04926151586349	WPPP	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	147.39690693835499	168.57032764241529	177.96335089332959	178.50926973530409	183.530876188767	181.95375010791659	182.84140207176509	186.2871812351672	184.51340854099581	187.23141574224721	183.95647872117459	185.34022361087651	186.82848854587931	188.75061883252309	189.95152273462901	188.0177892740237	190.73551493237841	189.4377585720722	190.96817129226741	WPPS	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	124.2577504766079	151.59124759213961	157.67660734095981	155.7549292548633	154.4872793982565	152.36992517773001	151.98707685922611	151.44215644769579	146.70484022223351	145.7942646110854	144.64724988924581	143.8944832548278	142.82731955236309	142.27969394614101	142.24495604723	142.93322768097039	144.51313425401469	144.00163272504909	147.5944270106346	Conversion Rate
Activation Energy (kJ/mol)
5%
Coke 	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	86.925123777358024	60.828816025052141	52.233049582571212	47.615448013956232	45.270313126321078	41.128809121481353	39.322931150663088	37.763256545423033	36.638931239869379	39.122824482247736	38.297494695949517	43.252559172407899	62.527858136753501	281.44799791451811	154.33055035969119	111.57043609592139	294.6088893405684	366.71132536236121	664.22275828139618	5RB	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	65.716518758128828	46.757739763429399	38.053526139777603	33.505814222982828	29.579386595344889	27.573088095581841	25.275335239214058	24.23750226638268	26.419185252679728	9.8450496367128828	16.458871904919349	26.56839310840104	63.557178094872931	136.07415021072569	137.28690958665521	138.76368049687909	92.632705096848781	326.91479146374229	217.1587015571572	5OH	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	39.47793028655714	24.430390184251198	75.772762180097118	97.706489549042175	105.1266638272328	107.2115044870957	112.34459778190519	112.80218481790639	116.41652976689799	118.71923816556171	125.36397613746919	131.6798397735032	142.5426917711348	147.4323280376741	149.70472115762351	151.02558223708201	174.4237495595122	204.15964897888401	275.47971390869048	5BSG	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	60.821276383447682	43.447474940692857	34.6044792777708	30.593929521569081	28.582951248875439	27.824625234796748	29.64355417757324	35.366199208472267	64.535618666336333	95.163365504273301	104.7036312862427	110.3667114633289	116.94143817724949	126.10306552645309	138.5313290544062	148.22892337552449	206.03452998652949	607.83960966568361	426.87423516121032	Conversion Rate
Activation Energy (kJ/mol)
15%
Coke 	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	86.925123777358024	60.828816025052141	52.233049582571212	47.615448013956232	45.270313126321078	41.128809121481353	39.322931150663088	37.763256545423033	36.638931239869379	39.122824482247736	38.297494695949517	43.252559172407899	62.527858136753501	281.44799791451811	154.33055035969119	111.57043609592139	294.6088893405684	366.71132536236121	664.22275828139618	15RB	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	44.157799797814221	34.982445292542657	31.133521176423042	28.535639030995021	29.559556058258501	79.618376385551258	98.888889707672405	70.380381692300872	70.015582802476928	98.173133787615754	121.1031271713008	130.37920519851829	134.0161746736388	145.60031871677671	154.4359811974968	159.42463854702581	199.5998385958853	273.85131486233968	266.25374924638658	15OH	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	115.0862726105737	58.826477405257961	44.555487785053579	29.41649393004192	8.5077962356244505	12.18654667569065	55.196848936698572	85.701479553118546	95.866197309270206	103.1340701575819	111.7409376559841	120.3560836031297	131.4251761161226	141.88968968786659	149.3484695435676	153.08120043197499	155.41199158632571	182.96176023190469	141.86682927184339	15BSG	0.05	0.1	0.15	0.2	0.25	0.3	0.35	0.4	0.45	0.5	0.55000000000000004	0.6	0.65	0.7	0.75	0.8	0.85	0.9	0.95	52.49280395787018	50.613643796876097	61.997611628422298	79.640567497714741	129.94847311634311	124.3914992520855	124.1939882658761	121.6075014874384	122.3938211691122	127.6877047833495	134.7948775396429	147.3117672102955	159.52747565487681	163.62106194944619	163.4084841513756	169.45845575660431	198.43685649496601	242.61917853595889	604.87472279188569	Conversion Rate
Activation Energy (kJ/mol)
a)
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Intensity



c)
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Temp (oC)
5% Biomass
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Temp (oC)
15% Biomass
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Temp (oC)
5% Polymer
Temperature 4(°C) Coke	0	1.0000000000065512	2.0000000000035101	2.0000000000035101	3.000000000000469	3.000000000000469	3.9999999999974278	3.9999999999974278	5.000000000003979	5.000000000003979	6.0000000000009379	6.0000000000009379	7.0000000000074891	7.0000000000074891	8.000000000004448	8.000000000004448	9.0000000000014069	9.0000000000014069	9.9999999999983658	9.9999999999983658	11.000000000004917	11.000000000004917	12.000000000001876	12.000000000001876	13.000000000008427	13.000000000008427	14.000000000005386	14.000000000005386	15.000000000002345	15.000000000002345	15.999999999999304	15.999999999999304	16.999999999996263	16.999999999996263	18.000000000002814	18.000000000002814	18.999999999999773	18.999999999999773	20.000000000006324	20.000000000006324	21.000000000003283	21.000000000003283	22.000000000000242	22.000000000000242	22.9999999999972	22.9999999999972	24.000000000003752	24.000000000003752	25.000000000000711	25.000000000000711	26.000000000007262	0	0.99999999999695888	0.99999999999695888	1.9999999999939178	1.9999999999939178	2.9999999999908766	2.9999999999908766	3.9999999999974278	3.9999999999974278	4.9999999999943867	4.9999999999943867	6.0000000000009379	6.0000000000009379	6.9999999999978968	6.9999999999978968	7.9999999999948557	7.9999999999948557	8.9999999999918145	8.9999999999918145	9.9999999999983658	9.9999999999983658	10.999999999995325	10.999999999995325	11.999999999992284	11.999999999992284	12.999999999998835	12.999999999998835	13.999999999995794	13.999999999995794	14.999999999992752	14.999999999992752	15.999999999989711	15.999999999989711	16.999999999996263	16.999999999996263	17.999999999993221	17.999999999993221	18.999999999999773	18.999999999999773	19.999999999996732	19.999999999996732	20.99999999999369	20.99999999999369	21.999999999990649	21.999999999990649	22.9999999999972	22.9999999999972	23.999999999994159	23.999999999994159	25.000000000000711	25.000000000000711	25.999999999997669	25.999999999997669	26.999999999994628	26.999999999994628	27.999999999991587	27.999999999991587	28.999999999998138	28.999999999998138	29.999999999995097	29.999999999995097	30.999999999992056	30.999999999992056	31.999999999998607	31.999999999998607	32.999999999995566	32.999999999995566	33.999999999992525	33.999999999992525	34.999999999989484	34.999999999989484	35.999999999996035	35.999999999996035	36.999999999992994	36.999999999992994	37.999999999999545	37.999999999999545	38.999999999996504	38.999999999996504	39.999999999993463	39.999999999993463	40.999999999990422	40.999999999990422	41.999999999996973	41.999999999996973	42.999999999993932	42.999999999993932	44.000000000000483	44.000000000000483	44.999999999997442	44.999999999997442	45.999999999994401	45.999999999994401	46.99999999999136	46.99999999999136	47.999999999997911	47.999999999997911	48.99999999999487	48.99999999999487	49.999999999991829	49.999999999991829	50.99999999999838	50.99999999999838	51.999999999995339	51.999999999995339	52.999999999992298	52.999999999992298	53.999999999989257	53.999999999989257	54.999999999995808	54.999999999995808	55.999999999992767	55.999999999992767	56.999999999999318	56.999999999999318	57.999999999996277	57.999999999996277	58.999999999993236	58.999999999993236	59.999999999990195	59.999999999990195	60.999999999996746	60.999999999996746	61.999999999993705	61.999999999993705	63.000000000000256	63.000000000000256	63.999999999997215	63.999999999997215	64.999999999994174	64.999999999994174	65.999999999991132	65.999999999991132	66.999999999997684	66.999999999997684	67.999999999994643	67.999999999994643	69.000000000001194	69.000000000001194	69.999999999998153	69.999999999998153	70.999999999995111	70.999999999995111	71.99999999999207	71.99999999999207	72.999999999989029	72.999999999989029	73.99999999999558	73.99999999999558	74.999999999992539	74.999999999992539	75.999999999999091	75.999999999999091	76.999999999996049	76.999999999996049	77.999999999993008	77.999999999993008	78.999999999989967	78.999999999989967	79.999999999996518	79.999999999996518	80.999999999993477	80.999999999993477	82.000000000000028	82.000000000000028	82.999999999996987	82.999999999996987	83.999999999993946	83.999999999993946	84.999999999990905	84.999999999990905	85.999999999997456	85.999999999997456	86.999999999994415	86.999999999994415	88.000000000000966	88.000000000000966	88.999999999997925	88.999999999997925	89.999999999994884	89.999999999994884	90.999999999991843	90.999999999991843	91.999999999988802	91.999999999988802	92.999999999995353	92.999999999995353	93.999999999992312	93.999999999992312	94.999999999998863	94.999999999998863	95.999999999995822	95.999999999995822	96.999999999992781	96.999999999992781	97.99999999998974	97.99999999998974	98.999999999996291	98.999999999996291	99.99999999999325	99.99999999999325	100.9999999999998	100.9999999999998	101.99999999999676	101.99999999999676	102.99999999999372	102.99999999999372	103.99999999999068	103.99999999999068	104.99999999999723	104.99999999999723	105.99999999999419	105.99999999999419	107.00000000000074	107.00000000000074	107.9999999999977	107.9999999999977	108.99999999999466	108.99999999999466	109.99999999999162	109.99999999999162	110.99999999999817	110.99999999999817	111.99999999999513	111.99999999999513	112.99999999999208	112.99999999999208	113.99999999999864	113.99999999999864	114.99999999999559	114.99999999999559	115.99999999999255	115.99999999999255	116.99999999998951	116.99999999998951	117.99999999999606	117.99999999999606	118.99999999999302	118.99999999999302	119.99999999999957	119.99999999999957	120.99999999999653	120.99999999999653	121.99999999999349	121.99999999999349	122.99999999999045	122.99999999999045	123.999999999997	123.999999999997	124.99999999999396	124.99999999999396	126.00000000000051	126.00000000000051	126.99999999999747	126.99999999999747	127.99999999999443	127.99999999999443	128.99999999999139	128.99999999999139	129.99999999999795	129.99999999999795	130.99999999999488	130.99999999999488	132.00000000000145	132.00000000000145	132.99999999999841	132.99999999999841	133.99999999999537	133.99999999999537	134.99999999999233	134.99999999999233	135.99999999998929	135.99999999998929	136.99999999999585	136.99999999999585	137.99999999999278	137.99999999999278	138.99999999999935	138.99999999999935	139.99999999999631	139.99999999999631	140.99999999999326	140.99999999999326	141.99999999999022	141.99999999999022	142.99999999999676	142.99999999999676	143.99999999999375	143.99999999999375	145.00000000000028	145.00000000000028	145.99999999999724	145.99999999999724	146.9999999999942	146.9999999999942	147.99999999999116	147.99999999999116	148.99999999999773	148.99999999999773	149.99999999999466	149.99999999999466	151.00000000000122	151.00000000000122	151.99999999999818	151.99999999999818	152.99999999999514	152.99999999999514	153.9999999999921	153.9999999999921	154.99999999998906	154.99999999998906	155.99999999999562	155.99999999999562	156.99999999999255	156.99999999999255	157.99999999999912	157.99999999999912	158.99999999999608	158.99999999999608	159.99999999999304	159.99999999999304	160.99999999999	160.99999999999	161.99999999999653	161.99999999999653	162.99999999999352	162.99999999999352	164.00000000000006	164.00000000000006	164.99999999999702	164.99999999999702	165.99999999999397	165.99999999999397	166.99999999999093	166.99999999999093	167.9999999999975	167.9999999999975	168.99999999999443	168.99999999999443	170.00000000000099	170.00000000000099	170.99999999999795	170.99999999999795	171.99999999999491	171.99999999999491	172.99999999999187	172.99999999999187	173.99999999999841	173.99999999999841	174.9999999999954	174.9999999999954	175.99999999999233	175.99999999999233	176.99999999999889	176.99999999999889	177.99999999999585	177.99999999999585	178.99999999999281	178.99999999999281	179.99999999998977	179.99999999998977	180.99999999999631	180.99999999999631	181.99999999999329	181.99999999999329	182.99999999999983	182.99999999999983	183.99999999999679	183.99999999999679	184.99999999999375	184.99999999999375	185.99999999999071	185.99999999999071	186.99999999999727	186.99999999999727	187.9999999999942	187.9999999999942	189.00000000000077	189.00000000000077	189.99999999999773	189.99999999999773	190.99999999999469	190.99999999999469	191.99999999999164	191.99999999999164	192.99999999999818	192.99999999999818	193.99999999999517	193.99999999999517	194.9999999999921	194.9999999999921	195.99999999999866	195.99999999999866	196.99999999999562	196.99999999999562	197.99999999999258	197.99999999999258	198.99999999998954	198.99999999998954	199.99999999999608	199.99999999999608	200.99999999999307	200.99999999999307	201.9999999999996	201.9999999999996	202.99999999999656	202.99999999999656	203.99999999999352	203.99999999999352	204.99999999999048	204.99999999999048	205.99999999999704	205.99999999999704	206.99999999999397	206.99999999999397	208.00000000000054	208.00000000000054	208.9999999999975	208.9999999999975	209.99999999999446	209.99999999999446	210.99999999999142	210.99999999999142	211.99999999999795	211.99999999999795	212.99999999999494	212.99999999999494	213.99999999999187	213.99999999999187	214.99999999999844	214.99999999999844	215.9999999999954	215.9999999999954	216.99999999999235	216.99999999999235	217.99999999998931	217.99999999998931	218.99999999999585	218.99999999999585	219.99999999999284	219.99999999999284	220.99999999999937	220.99999999999937	221.99999999999633	221.99999999999633	222.99999999999329	222.99999999999329	223.99999999999025	223.99999999999025	224.99999999999682	224.99999999999682	225.99999999999375	225.99999999999375	227.00000000000031	227.00000000000031	227.99999999999727	227.99999999999727	228.99999999999423	228.99999999999423	229.99999999999119	229.99999999999119	230.99999999999773	230.99999999999773	231.99999999999471	231.99999999999471	233.00000000000125	233.00000000000125	233.99999999999821	233.99999999999821	234.99999999999517	234.99999999999517	235.99999999999213	235.99999999999213	236.99999999998909	236.99999999998909	237.99999999999562	237.99999999999562	238.99999999999261	238.99999999999261	239.99999999999915	239.99999999999915	240.99999999999611	240.99999999999611	241.99999999999307	241.99999999999307	242.99999999999002	242.99999999999002	243.99999999999659	243.99999999999659	244.99999999999352	244.99999999999352	246.00000000000009	246.00000000000009	246.99999999999704	246.99999999999704	247.999999999994	247.999999999994	248.99999999999096	248.99999999999096	249.9999999999975	249.9999999999975	250.99999999999449	250.99999999999449	252.00000000000102	252.00000000000102	252.99999999999798	252.99999999999798	253.99999999999494	253.99999999999494	254.9999999999919	254.9999999999919	255.99999999998886	255.99999999998886	256.9999999999954	256.9999999999954	257.99999999999238	257.99999999999238	258.99999999999892	258.99999999999892	259.99999999999591	259.99999999999591	260.99999999999284	260.99999999999284	261.99999999998977	261.99999999998977	262.99999999999636	262.99999999999636	263.99999999999329	263.99999999999329	264.99999999999989	264.99999999999989	265.99999999999682	265.99999999999682	266.99999999999375	266.99999999999375	267.99999999999073	267.99999999999073	268.99999999999727	268.99999999999727	269.99999999999426	269.99999999999426	271.0000000000008	271.0000000000008	271.99999999999773	271.99999999999773	272.99999999999471	272.99999999999471	273.9999999999917	273.9999999999917	274.99999999998863	274.99999999998863	275.99999999999517	275.99999999999517	276.99999999999216	276.99999999999216	277.99999999999869	277.99999999999869	278.99999999999568	278.99999999999568	279.99999999999261	279.99999999999261	280.99999999998954	280.99999999998954	281.99999999999613	281.99999999999613	282.99999999999307	282.99999999999307	283.99999999999966	283.99999999999966	284.99999999999659	284.99999999999659	285.99999999999352	285.99999999999352	286.99999999999051	286.99999999999051	287.99999999999704	287.99999999999704	288.99999999999403	288.99999999999403	290.00000000000057	290.00000000000057	290.9999999999975	290.9999999999975	291.99999999999449	291.99999999999449	292.99999999999147	292.99999999999147	293.99999999999801	293.99999999999801	294.99999999999494	294.99999999999494	296.00000000000148	296.00000000000148	296.99999999999847	296.99999999999847	297.99999999999545	297.99999999999545	298.99999999999238	298.99999999999238	299.99999999998931	299.99999999998931	300.99999999999591	300.99999999999591	301.99999999999284	301.99999999999284	302.99999999999943	302.99999999999943	303.99999999999636	303.99999999999636	304.99999999999329	304.99999999999329	305.99999999999028	305.99999999999028	306.99999999999682	306.99999999999682	307.9999999999938	307.9999999999938	309.00000000000034	309.00000000000034	309.99999999999727	309.99999999999727	310.99999999999426	310.99999999999426	311.99999999999125	311.99999999999125	312.99999999999778	312.99999999999778	313.99999999999471	313.99999999999471	315.00000000000125	315.00000000000125	315.99999999999824	315.99999999999824	316.99999999999523	316.99999999999523	317.99999999999216	317.99999999999216	318.99999999998909	318.99999999998909	319.99999999999568	319.99999999999568	320.99999999999261	320.99999999999261	321.9999999999992	321.9999999999992	322.99999999999613	322.99999999999613	323.99999999999307	323.99999999999307	324.99999999999005	324.99999999999005	325.99999999999659	325.99999999999659	326.99999999999358	326.99999999999358	328.00000000000011	328.00000000000011	328.99999999999704	328.99999999999704	329.99999999999403	329.99999999999403	330.99999999999102	330.99999999999102	331.99999999999756	331.99999999999756	332.99999999999449	332.99999999999449	334.00000000000102	334.00000000000102	334.99999999999801	334.99999999999801	335.999999999995	335.999999999995	336.99999999999193	336.99999999999193	337.99999999998886	337.99999999998886	338.99999999999545	338.99999999999545	339.99999999999238	339.99999999999238	340.99999999999898	340.99999999999898	341.99999999999591	341.99999999999591	342.99999999999284	342.99999999999284	343.99999999998983	343.99999999998983	344.99999999999636	344.99999999999636	345.99999999999335	345.99999999999335	346.99999999999989	346.99999999999989	347.99999999999682	347.99999999999682	348.9999999999938	348.9999999999938	349.99999999999079	349.99999999999079	350.99999999999733	350.99999999999733	351.99999999999426	351.99999999999426	353.0000000000008	353.0000000000008	353.99999999999778	353.99999999999778	354.99999999999477	354.99999999999477	355.9999999999917	355.9999999999917	356.99999999999824	356.99999999999824	357.99999999999523	357.99999999999523	358.99999999999216	358.99999999999216	359.99999999999875	359.99999999999875	360.99999999999568	360.99999999999568	361.99999999999261	361.99999999999261	362.9999999999896	362.9999999999896	363.99999999999613	363.99999999999613	364.99999999999312	364.99999999999312	365.99999999999966	365.99999999999966	366.99999999999659	366.99999999999659	367.99999999999358	367.99999999999358	368.99999999999056	368.99999999999056	369.9999999999971	369.9999999999971	370.99999999999403	370.99999999999403	372.00000000000057	372.00000000000057	372.99999999999756	372.99999999999756	373.99999999999454	373.99999999999454	374.99999999999147	374.99999999999147	375.99999999999801	375.99999999999801	376.999999999995	376.999999999995	377.99999999999193	377.99999999999193	378.99999999999852	378.99999999999852	379.99999999999545	379.99999999999545	380.99999999999238	380.99999999999238	381.99999999998937	381.99999999998937	382.99999999999591	382.99999999999591	383.99999999999289	383.99999999999289	384.99999999999943	384.99999999999943	385.99999999999636	385.99999999999636	386.99999999999335	386.99999999999335	387.99999999999034	387.99999999999034	388.99999999999687	388.99999999999687	389.9999999999938	389.9999999999938	391.00000000000034	391.00000000000034	391.99999999999733	391.99999999999733	392.99999999999432	392.99999999999432	393.99999999999125	393.99999999999125	394.99999999999778	394.99999999999778	395.99999999999477	395.99999999999477	397.00000000000131	397.00000000000131	397.99999999999829	397.99999999999829	398.99999999999523	398.99999999999523	399.99999999999216	399.99999999999216	400.99999999998914	400.99999999998914	401.99999999999568	401.99999999999568	402.99999999999267	402.99999999999267	403.9999999999992	403.9999999999992	404.99999999999613	404.99999999999613	405.99999999999312	405.99999999999312	406.99999999999011	406.99999999999011	407.99999999999665	407.99999999999665	408.99999999999358	408.99999999999358	410.00000000000011	410.00000000000011	410.9999999999971	410.9999999999971	411.99999999999409	411.99999999999409	412.99999999999102	412.99999999999102	413.99999999999756	413.99999999999756	414.99999999999454	414.99999999999454	416.00000000000108	416.00000000000108	416.99999999999807	416.99999999999807	417.999999999995	417.999999999995	418.99999999999193	418.99999999999193	419.99999999998892	419.99999999998892	420.99999999999545	420.99999999999545	421.99999999999244	421.99999999999244	422.99999999999898	422.99999999999898	423.99999999999591	423.99999999999591	424.99999999999289	424.99999999999289	425.99999999998988	425.99999999998988	426.99999999999642	426.99999999999642	427.99999999999335	427.99999999999335	428.99999999999989	428.99999999999989	429.99999999999687	429.99999999999687	430.99999999999386	430.99999999999386	431.99999999999079	431.99999999999079	432.99999999999733	432.99999999999733	433.99999999999432	433.99999999999432	435.00000000000085	435.00000000000085	435.99999999999784	435.99999999999784	436.99999999999477	436.99999999999477	437.9999999999917	437.9999999999917	438.99999999998869	438.99999999998869	439.99999999999523	439.99999999999523	440.99999999999221	440.99999999999221	441.99999999999875	441.99999999999875	442.99999999999568	442.99999999999568	443.99999999999267	443.99999999999267	444.99999999998965	444.99999999998965	445.99999999999619	445.99999999999619	446.99999999999312	446.99999999999312	447.99999999999966	447.99999999999966	448.99999999999665	448.99999999999665	449.99999999999363	449.99999999999363	450.99999999999056	450.99999999999056	451.9999999999971	451.9999999999971	452.99999999999409	452.99999999999409	454.00000000000063	454.00000000000063	454.99999999999761	454.99999999999761	455.99999999999454	455.99999999999454	456.99999999999147	456.99999999999147	457.99999999999807	457.99999999999807	458.999999999995	458.999999999995	459.99999999999199	459.99999999999199	460.99999999999852	460.99999999999852	461.99999999999545	461.99999999999545	462.99999999999244	462.99999999999244	463.99999999998943	463.99999999998943	464.99999999999596	464.99999999999596	465.99999999999289	465.99999999999289	466.99999999999943	466.99999999999943	467.99999999999642	467.99999999999642	468.99999999999341	468.99999999999341	469.99999999999034	469.99999999999034	470.99999999999687	470.99999999999687	471.99999999999386	471.99999999999386	473.0000000000004	473.0000000000004	473.99999999999739	473.99999999999739	474.99999999999432	474.99999999999432	475.99999999999125	475.99999999999125	476.99999999999784	476.99999999999784	477.99999999999477	477.99999999999477	479.00000000000136	479.00000000000136	479.99999999999829	479.99999999999829	480.99999999999523	480.99999999999523	481.99999999999221	481.99999999999221	482.9999999999892	482.9999999999892	483.99999999999574	483.99999999999574	484.99999999999267	484.99999999999267	485.9999999999992	485.9999999999992	486.99999999999619	486.99999999999619	487.99999999999318	487.99999999999318	488.99999999999011	488.99999999999011	489.99999999999665	489.99999999999665	490.99999999999363	490.99999999999363	492.00000000000017	492.00000000000017	492.99999999999716	492.99999999999716	493.99999999999409	493.99999999999409	494.99999999999102	494.99999999999102	495.99999999999761	495.99999999999761	496.99999999999454	496.99999999999454	498.00000000000114	498.00000000000114	498.99999999999807	498.99999999999807	499.999999999995	499.999999999995	500.99999999999199	500.99999999999199	501.99999999998897	501.99999999998897	502.99999999999551	502.99999999999551	503.99999999999244	503.99999999999244	504.99999999999898	504.99999999999898	505.99999999999596	505.99999999999596	506.99999999999295	506.99999999999295	507.99999999998988	507.99999999998988	508.99999999999642	508.99999999999642	509.99999999999341	509.99999999999341	510.99999999999994	510.99999999999994	511.99999999999693	511.99999999999693	512.99999999999386	512.99999999999386	513.99999999999079	513.99999999999079	514.99999999999739	514.99999999999739	515.99999999999432	515.99999999999432	517.00000000000091	517.00000000000091	517.99999999999784	517.99999999999784	518.99999999999477	518.99999999999477	519.99999999999181	519.99999999999181	520.99999999999829	520.99999999999829	521.99999999999523	521.99999999999523	522.99999999999227	522.99999999999227	523.99999999999875	523.99999999999875	524.99999999999568	524.99999999999568	525.99999999999272	525.99999999999272	526.99999999998965	526.99999999998965	527.99999999999625	527.99999999999625	528.99999999999318	528.99999999999318	529.99999999999977	529.99999999999977	530.9999999999967	530.9999999999967	531.99999999999363	531.99999999999363	532.99999999999056	532.99999999999056	533.99999999999716	533.99999999999716	534.99999999999409	534.99999999999409	536.00000000000068	536.00000000000068	536.99999999999761	536.99999999999761	537.99999999999454	537.99999999999454	538.99999999999159	538.99999999999159	539.99999999999807	539.99999999999807	540.999999999995	540.999999999995	541.99999999999204	541.99999999999204	542.99999999999852	542.99999999999852	543.99999999999545	543.99999999999545	544.9999999999925	544.9999999999925	545.99999999998943	545.99999999998943	546.99999999999602	546.99999999999602	547.99999999999295	547.99999999999295	548.99999999999955	548.99999999999955	549.99999999999648	549.99999999999648	550.99999999999341	550.99999999999341	551.99999999999034	551.99999999999034	552.99999999999693	552.99999999999693	553.99999999999386	553.99999999999386	555.00000000000045	555.00000000000045	555.99999999999739	555.99999999999739	556.99999999999432	556.99999999999432	557.99999999999136	557.99999999999136	558.99999999999784	558.99999999999784	559.99999999999477	559.99999999999477	561.00000000000136	561.00000000000136	561.99999999999829	561.99999999999829	562.99999999999523	562.99999999999523	563.99999999999227	563.99999999999227	564.9999999999892	564.9999999999892	565.99999999999579	565.99999999999579	566.99999999999272	566.99999999999272	567.99999999999932	567.99999999999932	568.99999999999625	568.99999999999625	569.99999999999318	569.99999999999318	570.99999999999011	570.99999999999011	571.9999999999967	571.9999999999967	572.99999999999363	572.99999999999363	574.00000000000023	574.00000000000023	574.99999999999716	574.99999999999716	575.99999999999409	575.99999999999409	576.99999999999113	576.99999999999113	577.99999999999761	577.99999999999761	578.99999999999454	578.99999999999454	580.00000000000114	580.00000000000114	580.99999999999807	580.99999999999807	581.999999999995	581.999999999995	582.99999999999204	582.99999999999204	583.99999999998897	583.99999999998897	584.99999999999557	584.99999999999557	585.9999999999925	585.9999999999925	586.99999999999909	586.99999999999909	587.99999999999602	587.99999999999602	588.99999999999295	588.99999999999295	589.99999999998988	589.99999999998988	590.99999999999648	590.99999999999648	591.99999999999341	591.99999999999341	593	593	593.99999999999693	593.99999999999693	594.99999999999386	594.99999999999386	595.99999999999091	595.99999999999091	596.99999999999739	596.99999999999739	597.99999999999432	597.99999999999432	599.00000000000091	599.00000000000091	599.99999999999784	599.99999999999784	600.99999999999477	600.99999999999477	601.99999999999181	601.99999999999181	602.99999999998875	602.99999999998875	603.99999999999534	603.99999999999534	604.99999999999227	604.99999999999227	605.99999999999886	605.99999999999886	606.99999999999579	606.99999999999579	607.99999999999272	607.99999999999272	608.99999999998965	608.99999999998965	609.99999999999625	609.99999999999625	610.99999999999318	610.99999999999318	611.99999999999977	611.99999999999977	612.9999999999967	612.9999999999967	613.99999999999363	613.99999999999363	614.99999999999068	614.99999999999068	615.99999999999716	615.99999999999716	616.99999999999409	616.99999999999409	618.00000000000068	618.00000000000068	618.99999999999761	618.99999999999761	619.99999999999454	619.99999999999454	620.99999999999159	620.99999999999159	621.99999999999807	621.99999999999807	622.99999999999511	622.99999999999511	623.99999999999204	623.99999999999204	624.99999999999864	624.99999999999864	625.99999999999557	625.99999999999557	626.9999999999925	626.9999999999925	627.99999999998943	627.99999999998943	628.99999999999602	628.99999999999602	629.99999999999295	629.99999999999295	630.99999999999955	630.99999999999955	631.99999999999648	631.99999999999648	632.99999999999341	632.99999999999341	633.99999999999045	633.99999999999045	634.99999999999693	634.99999999999693	635.99999999999386	635.99999999999386	637.00000000000045	637.00000000000045	637.99999999999739	637.99999999999739	638.99999999999432	638.99999999999432	639.99999999999136	639.99999999999136	640.99999999999784	640.99999999999784	641.99999999999488	641.99999999999488	643.00000000000136	643.00000000000136	643.99999999999841	643.99999999999841	644.99999999999534	644.99999999999534	645.99999999999227	645.99999999999227	646.9999999999892	646.9999999999892	647.99999999999579	647.99999999999579	648.99999999999272	648.99999999999272	649.99999999999932	649.99999999999932	650.99999999999625	650.99999999999625	651.99999999999318	651.99999999999318	652.99999999999022	652.99999999999022	653.9999999999967	653.9999999999967	654.99999999999363	654.99999999999363	656.00000000000023	656.00000000000023	656.99999999999716	656.99999999999716	657.99999999999409	657.99999999999409	658.99999999999113	658.99999999999113	659.99999999999761	659.99999999999761	660.99999999999466	660.99999999999466	662.00000000000114	662.00000000000114	662.99999999999818	662.99999999999818	663.99999999999511	663.99999999999511	664.99999999999204	664.99999999999204	665.99999999998897	665.99999999998897	666.99999999999557	666.99999999999557	667.9999999999925	667.9999999999925	668.99999999999909	668.99999999999909	669.99999999999602	669.99999999999602	670.99999999999295	670.99999999999295	671.99999999999	671.99999999999	672.99999999999648	672.99999999999648	673.99999999999341	673.99999999999341	675	675	675.99999999999693	675.99999999999693	676.99999999999386	676.99999999999386	677.99999999999091	677.99999999999091	678.99999999999739	678.99999999999739	679.99999999999443	679.99999999999443	681.00000000000091	681.00000000000091	681.99999999999795	20.2	20.100000000000001	20.2	20.2	20.2	20.2	20.2	20.2	20.3	20.399999999999999	20.399999999999999	20.399999999999999	20.399999999999999	20.399999999999999	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.3	20.399999999999999	20.399999999999999	20.5	20.5	20.399999999999999	20.5	20.6	20.7	20.9	21.1	21.3	21.6	21.9	22.3	22.8	23.4	24.1	24.9	26	27.3	28.7	30.3	32.1	33.9	35.9	38.1	40.200000000000003	42.3	44.4	46.3	48.2	49.9	51.5	52.9	54.2	55.4	56.4	57.3	58.1	58.8	59.4	59.9	60.3	60.7	61	61.2	61.5	61.7	61.9	62	62.1	62.1	62.2	62.3	62.3	62.3	62.3	62.4	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.1	63.2	63.4	63.6	63.7	63.8	64	64.099999999999994	64.2	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65	65.2	65.3	65.400000000000006	65.400000000000006	65.5	65.5	65.599999999999994	65.599999999999994	65.599999999999994	65.599999999999994	65.599999999999994	65.599999999999994	65.7	65.7	65.7	65.7	65.7	65.8	65.7	65.7	65.7	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.900000000000006	65.8	65.8	65.7	65.7	65.599999999999994	65.599999999999994	65.5	65.400000000000006	65.400000000000006	65.3	65.3	65.3	65.2	65.2	65.2	65.099999999999994	65	65	64.900000000000006	64.8	64.8	64.7	64.7	64.599999999999994	64.5	64.5	64.400000000000006	64.400000000000006	64.3	64.2	64.2	64.099999999999994	64	64	63.9	63.9	63.8	63.7	63.6	63.6	63.5	63.5	63.4	63.3	63.2	63.1	63.1	63	63	62.9	62.9	62.9	62.8	62.8	62.7	62.7	62.7	62.6	62.6	62.6	62.5	62.5	62.4	62.4	62.4	62.3	62.3	62.3	62.3	62.3	62.2	62.2	62.2	62.2	62.1	62.1	62.1	62.1	62	61.9	61.8	61.8	61.8	61.7	61.7	61.6	61.5	61.5	61.5	61.4	61.4	61.3	61.2	61.1	61.1	61	61	61	60.9	60.8	60.8	60.7	60.6	60.6	60.5	60.5	60.6	60.5	60.5	60.4	60.3	60.3	60.2	60.2	60.1	60.1	60	60	59.9	59.9	59.8	59.9	59.8	59.8	59.8	59.8	59.7	59.7	59.7	59.7	59.7	59.6	59.6	59.7	59.7	59.7	59.7	59.7	59.7	59.7	59.7	59.6	59.7	59.7	59.7	59.7	59.7	59.7	59.7	59.7	59.7	59.7	59.7	59.8	59.8	59.8	59.8	59.8	59.9	59.9	59.9	59.9	60	60	60	60	60.1	60.1	60.1	60.1	60.1	60.1	60.2	60.2	60.3	60.3	60.3	60.3	60.4	60.4	60.5	60.5	60.5	60.6	60.6	60.6	60.6	60.6	60.7	60.8	60.8	60.8	60.8	60.9	60.9	61	60.9	61	61	61	61	61	61	61.1	61.1	61.2	61.1	61.2	61.2	61.2	61.2	61.2	61.2	61.2	61.2	61.3	61.4	61.3	61.3	61.3	61.3	61.3	61.4	61.4	61.4	61.5	61.5	61.5	61.5	61.5	61.6	61.6	61.6	61.7	61.7	61.7	61.8	61.8	61.9	61.9	61.9	61.9	62	62	62	62	62	62	62.1	62.1	62.2	62.2	62.3	62.3	62.3	62.4	62.4	62.4	62.4	62.4	62.5	62.5	62.6	62.6	62.7	62.8	62.8	62.9	62.9	63	63	63.1	63.2	63.3	63.3	63.3	63.3	63.4	63.4	63.4	63.4	63.4	63.4	63.5	63.5	63.5	63.5	63.6	63.6	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.6	63.7	63.7	63.7	63.7	63.7	63.7	63.8	63.8	63.8	63.8	63.8	63.8	63.8	63.9	63.9	63.9	63.9	63.9	63.9	63.9	64	63.9	64	64	64	64.099999999999994	64.099999999999994	64.099999999999994	64.099999999999994	64.099999999999994	64.2	64.2	64.2	64.2	64.2	64.2	64.3	64.3	64.3	64.2	64.2	64.2	64.2	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.2	64.3	64.3	64.3	64.3	64.2	64.2	64.2	64.2	64.2	64.2	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.3	64.400000000000006	64.400000000000006	64.400000000000006	64.400000000000006	64.5	64.599999999999994	64.599999999999994	64.599999999999994	64.7	64.7	64.7	64.8	64.8	64.8	64.8	64.8	64.900000000000006	64.900000000000006	64.900000000000006	65	65	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65.099999999999994	65	65	65	65	65	65	65	65	65	65.099999999999994	65.099999999999994	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.5	65.599999999999994	65.599999999999994	65.7	65.7	65.8	65.900000000000006	65.900000000000006	65.900000000000006	65.900000000000006	65.900000000000006	66	66	66	66	66	66	65.900000000000006	65.900000000000006	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.8	65.900000000000006	65.900000000000006	66	66.099999999999994	66.2	66.2	66.2	66.3	66.3	66.3	66.3	66.3	66.400000000000006	66.400000000000006	66.400000000000006	66.3	66.2	66.2	66.099999999999994	66.099999999999994	66.099999999999994	66.099999999999994	66.099999999999994	66.099999999999994	66.099999999999994	66.099999999999994	66.2	66.3	66.5	66.7	66.8	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.5	67.5	67.599999999999994	67.599999999999994	67.599999999999994	67.599999999999994	67.599999999999994	67.599999999999994	67.7	67.7	67.8	68	68.2	68.3	68.400000000000006	68.599999999999994	68.8	69	69.3	69.599999999999994	69.900000000000006	70.2	70.5	70.900000000000006	71.2	71.599999999999994	71.900000000000006	72.400000000000006	72.900000000000006	73.5	74.2	74.8	75.599999999999994	76.3	77.2	78.3	79.400000000000006	80.599999999999994	81.900000000000006	83.3	84.9	86.8	88.9	91	93.2	95.5	97.7	99.9	102.3	104.7	107.5	110.8	114.3	118.1	122.3	127	132.80000000000001	139.1	146.4	154.30000000000001	162.69999999999999	171.5	180.3	189.3	198.3	207.3	216.6	226	235.4	245	254.3	263.7	273.2	282.8	292.60000000000002	302.39999999999998	312.10000000000002	322.10000000000002	331.9	342	352.2	362.4	372.6	382.7	392.8	403.3	414.1	425.1	436.4	447.6	459.3	471.1	483.1	495.5	507.9	519.29999999999995	531.1	543.4	556.6	570.5	584.70000000000005	599.5	614.5	629.20000000000005	644.4	659.5	674.8	690.8	706.9	723.5	741.3	760	779.9	799.1	814.1	826.5	837.9	849.4	861.1	872.5	882.5	891.7	901.2	911.6	922.8	934.7	947.8	960.3	972.3	984.2	996.6	1010.7	1025.5	1040.2	1056.5	1073.0999999999999	1089.4000000000001	1104.8	1119.2	1132.9000000000001	1145.3	1155.9000000000001	1165.5999999999999	1174.2	1181.4000000000001	1187.8	1193.7	1199	1203.9000000000001	1208.5	1212.5999999999999	1216.2	1219.8	1223.8	1227.5999999999999	1231.3	1235	1238.0999999999999	1240.5999999999999	1242.5	1244.2	1245.7	1247.0999999999999	1248.0999999999999	1249.0999999999999	1250.0999999999999	1251	1251.8	1252.8	1253.8	1254.7	1255.5	1256.2	1256.9000000000001	1257.5	1258.2	1258.7	1259.3	1259.9000000000001	1260.4000000000001	1260.9000000000001	1261.3	1261.7	1262.2	1262.7	1263.3	1264.0999999999999	1265.2	1266.2	1267.0999999999999	1267.8	1268.5	1269.2	1269.8	1270.5	1271	1271.5	1271.8	1272	1272	1272	1271.9000000000001	1271.5999999999999	1271.3	1270.8	1270.2	1269.5999999999999	1268.9000000000001	1268.3	1267.7	1267.2	1266.5999999999999	1266	1265.4000000000001	1264.7	1264.0999999999999	1263.5	1262.8	1262.2	1261.7	1261.2	1260.5999999999999	1260.0999999999999	1259.5	1258.8	1258.0999999999999	1257.4000000000001	1256.7	1256.0999999999999	1255.3	1254.5	1253.8	1253	1252.3	1251.5999999999999	1250.8	1249.9000000000001	1249.0999999999999	1248.3	1247.5	1246.8	1245.9000000000001	1245.0999999999999	1244.3	1243.4000000000001	1242.5999999999999	1241.8	1241	1240.3	1239.5999999999999	1238.9000000000001	1238.3	1237.7	1237.2	1236.5999999999999	1236	1235.4000000000001	1234.7	1234	1233.3	1232.5	1231.8	1231	1230.0999999999999	1229.3	1228.4000000000001	1227.5	1226.5	1225.4000000000001	1224.3	1223.3	1222.0999999999999	1220.9000000000001	1219.7	1218.4000000000001	1217	1215.5	1214.2	1212.9000000000001	1211.9000000000001	1211	1209.8	1208.8	1208.0999999999999	1207.5	1206.9000000000001	1206.0999999999999	1205.0999999999999	1204.3	1203.4000000000001	1202.4000000000001	1201.3	1199.9000000000001	1198.4000000000001	1197	1195.7	1194.4000000000001	1193.3	1192.0999999999999	1190.5999999999999	1189	1187.3	1185.7	1184.0999999999999	1182.9000000000001	1181.5999999999999	1180	1178.5	1177.0999999999999	1175.8	1174.3	1172.9000000000001	1171.4000000000001	1169.9000000000001	1168.2	1166.7	1165	1163.4000000000001	1161.7	1159.9000000000001	1158.0999999999999	1156.2	1154.2	1152.0999999999999	1150	1148	1146.2	1144.2	1142.3	1140.5	1138.5999999999999	1136.8	1134.9000000000001	1132.9000000000001	1130.8	1128.7	1126.4000000000001	1124.0999999999999	1121.5999999999999	1119.2	1116.5999999999999	1114	1111.2	1108.5999999999999	1105.8	1103	1100.0999999999999	1097.2	1094.0999999999999	1091.2	1088.0999999999999	1085.0999999999999	1082	1078.8	1075.3	1071.9000000000001	1068.5999999999999	1065.0999999999999	1061.5999999999999	1058.0999999999999	1054.5	1050.9000000000001	1047.2	1043.5999999999999	1040.0999999999999	1036.5	1033	1029.5	1026	1022.4	1018.9	1015.2	1011.6	1008	1004.4	1001	997.3	993.7	990.3	986.8	983.2	979.6	976.1	972.7	969.2	965.8	962.4	959	955.6	952.3	949	945.7	942.3	938.9	935.8	932.5	929.2	926.1	922.9	919.7	916.5	913.4	910.3	907.2	904	901.1	897.9	894.9	891.8	888.8	886	883.2	880.2	877.2	874.3	871.3	868.4	865.3	862.6	859.5	856.9	854.2	851.2	848.4	845.7	842.8	840.2	837.5	835	832.4	829.5	826.9	824.2	821.4	818.7	816.2	813.6	811	808.2	805.8	803.1	800.8	798.3	795.8	793.3	790.9	788.3	785.8	783.3	780.9	778.4	775.8	773.4	771	768.6	766.3	763.9	761.6	759.3	757	754.6	752.4	750.2	747.9	745.6	743.4	741.2	739	736.8	734.5	732.3	730.2	728.1	725.9	723.8	721.7	719.6	717.4	715.4	713.2	711.1	709	706.9	704.9	703	700.9	699	697.1	695.1	693.1	691.2	689.3	687.3	685.4	683.4	681.4	679.5	677.6	675.7	673.8	671.9	670	668.2	666.4	664.2	662.2	660.2	658.3	656.4	654.5	652.6	650.70000000000005	648.9	647.1	645.29999999999995	643.6	641.79999999999995	640	638.29999999999995	636.5	634.70000000000005	633	631.29999999999995	629.6	627.9	626.1	624.4	622.70000000000005	621	619.29999999999995	617.6	615.9	614.20000000000005	612.5	610.79999999999995	609.20000000000005	607.5	605.79999999999995	604.20000000000005	602.6	601	599.4	597.70000000000005	596.1	594.5	592.9	591.4	589.70000000000005	588.20000000000005	586.6	585	583.5	581.9	580.29999999999995	578.79999999999995	577.29999999999995	575.70000000000005	574.20000000000005	572.70000000000005	571.20000000000005	569.70000000000005	568.20000000000005	566.70000000000005	565.29999999999995	563.79999999999995	562.29999999999995	560.9	559.5	558	556.6	555.20000000000005	553.79999999999995	552.4	550.9	549.5	548	546.70000000000005	545.20000000000005	543.79999999999995	542.4	541	539.6	538.29999999999995	536.9	535.5	534.1	532.70000000000005	531.29999999999995	529.9	528.5	527.20000000000005	525.79999999999995	524.5	523.20000000000005	521.9	520.5	519.20000000000005	517.9	516.6	515.20000000000005	513.9	512.6	511.3	510.1	508.8	507.5	506.2	504.9	503.7	502.4	501.1	499.9	498.6	497.4	496.1	494.8	493.6	492.3	491	489.8	488.6	487.3	486.1	484.9	483.7	482.5	481.3	480.1	478.9	477.7	476.5	475.3	474.1	472.9	471.7	470.6	469.5	468.3	467.1	465.9	464.7	463.5	462.4	461.2	460	458.8	457.6	456.5	455.3	454.2	453.1	451.9	450.8	449.7	448.6	447.4	446.3	445.2	444.1	443	441.9	440.7	439.6	438.5	437.4	436.4	435.3	434.2	433.1	432	430.9	429.9	428.8	427.7	426.7	425.6	424.5	423.5	422.5	421.4	420.3	419.3	418.3	417.2	416.2	415.2	414.2	413.1	411.8	410.7	409.7	408.7	407.7	406.8	405.8	404.7	403.8	402.8	401.8	400.9	399.8	398.7	398	397	396.1	395.1	394.1	393.1	392.2	391.2	390.2	389.3	388.4	387.5	386.5	385.5	384.6	383.7	382.7	381.8	380.9	379.9	379	378	377.1	376.2	375.3	374.3	373.4	372.5	371.6	370.7	369.7	368.8	367.9	367	366.1	365.1	364.2	363.4	362.5	361.6	360.8	359.9	359	358.2	357.3	356.5	355.6	354.8	353.9	353	352.1	351.3	350.3	349.4	348.6	347.8	346.9	346	345.2	344.4	343.5	342.7	341.9	341	Temperature 4(°C) 5 PP	0	1.0000000000065512	2.0000000000035101	2.0000000000035101	3.000000000000469	3.000000000000469	3.9999999999974278	3.9999999999974278	5.000000000003979	5.000000000003979	6.0000000000009379	6.0000000000009379	7.0000000000074891	7.0000000000074891	8.000000000004448	8.000000000004448	9.0000000000014069	9.0000000000014069	9.9999999999983658	9.9999999999983658	11.000000000004917	11.000000000004917	12.000000000001876	12.000000000001876	13.000000000008427	13.000000000008427	14.000000000005386	14.000000000005386	15.000000000002345	15.000000000002345	15.999999999999304	15.999999999999304	16.999999999996263	16.999999999996263	18.000000000002814	18.000000000002814	18.999999999999773	18.999999999999773	20.000000000006324	20.000000000006324	21.000000000003283	21.000000000003283	22.000000000000242	22.000000000000242	22.9999999999972	22.9999999999972	24.000000000003752	24.000000000003752	25.000000000000711	25.000000000000711	26.000000000007262	0	0.99999999999695888	0.99999999999695888	1.9999999999939178	1.9999999999939178	2.9999999999908766	2.9999999999908766	3.9999999999974278	3.9999999999974278	4.9999999999943867	4.9999999999943867	6.0000000000009379	6.0000000000009379	6.9999999999978968	6.9999999999978968	7.9999999999948557	7.9999999999948557	8.9999999999918145	8.9999999999918145	9.9999999999983658	9.9999999999983658	10.999999999995325	10.999999999995325	11.999999999992284	11.999999999992284	12.999999999998835	12.999999999998835	13.999999999995794	13.999999999995794	14.999999999992752	14.999999999992752	15.999999999989711	15.999999999989711	16.999999999996263	16.999999999996263	17.999999999993221	17.999999999993221	18.999999999999773	18.999999999999773	19.999999999996732	19.999999999996732	20.99999999999369	20.99999999999369	21.999999999990649	21.999999999990649	22.9999999999972	22.9999999999972	23.999999999994159	23.999999999994159	25.000000000000711	25.000000000000711	25.999999999997669	25.999999999997669	26.999999999994628	26.999999999994628	27.999999999991587	27.999999999991587	28.999999999998138	28.999999999998138	29.999999999995097	29.999999999995097	30.999999999992056	30.999999999992056	31.999999999998607	31.999999999998607	32.999999999995566	32.999999999995566	33.999999999992525	33.999999999992525	34.999999999989484	34.999999999989484	35.999999999996035	35.999999999996035	36.999999999992994	36.999999999992994	37.999999999999545	37.999999999999545	38.999999999996504	38.999999999996504	39.999999999993463	39.999999999993463	40.999999999990422	40.999999999990422	41.999999999996973	41.999999999996973	42.999999999993932	42.999999999993932	44.000000000000483	44.000000000000483	44.999999999997442	44.999999999997442	45.999999999994401	45.999999999994401	46.99999999999136	46.99999999999136	47.999999999997911	47.999999999997911	48.99999999999487	48.99999999999487	49.999999999991829	49.999999999991829	50.99999999999838	50.99999999999838	51.999999999995339	51.999999999995339	52.999999999992298	52.999999999992298	53.999999999989257	53.999999999989257	54.999999999995808	54.999999999995808	55.999999999992767	55.999999999992767	56.999999999999318	56.999999999999318	57.999999999996277	57.999999999996277	58.999999999993236	58.999999999993236	59.999999999990195	59.999999999990195	60.999999999996746	60.999999999996746	61.999999999993705	61.999999999993705	63.000000000000256	63.000000000000256	63.999999999997215	63.999999999997215	64.999999999994174	64.999999999994174	65.999999999991132	65.999999999991132	66.999999999997684	66.999999999997684	67.999999999994643	67.999999999994643	69.000000000001194	69.000000000001194	69.999999999998153	69.999999999998153	70.999999999995111	70.999999999995111	71.99999999999207	71.99999999999207	72.999999999989029	72.999999999989029	73.99999999999558	73.99999999999558	74.999999999992539	74.999999999992539	75.999999999999091	75.999999999999091	76.999999999996049	76.999999999996049	77.999999999993008	77.999999999993008	78.999999999989967	78.999999999989967	79.999999999996518	79.999999999996518	80.999999999993477	80.999999999993477	82.000000000000028	82.000000000000028	82.999999999996987	82.999999999996987	83.999999999993946	83.999999999993946	84.999999999990905	84.999999999990905	85.999999999997456	85.999999999997456	86.999999999994415	86.999999999994415	88.000000000000966	88.000000000000966	88.999999999997925	88.999999999997925	89.999999999994884	89.999999999994884	90.999999999991843	90.999999999991843	91.999999999988802	91.999999999988802	92.999999999995353	92.999999999995353	93.999999999992312	93.999999999992312	94.999999999998863	94.999999999998863	95.999999999995822	95.999999999995822	96.999999999992781	96.999999999992781	97.99999999998974	97.99999999998974	98.999999999996291	98.999999999996291	99.99999999999325	99.99999999999325	100.9999999999998	100.9999999999998	101.99999999999676	101.99999999999676	102.99999999999372	102.99999999999372	103.99999999999068	103.99999999999068	104.99999999999723	104.99999999999723	105.99999999999419	105.99999999999419	107.00000000000074	107.00000000000074	107.9999999999977	107.9999999999977	108.99999999999466	108.99999999999466	109.99999999999162	109.99999999999162	110.99999999999817	110.99999999999817	111.99999999999513	111.99999999999513	112.99999999999208	112.99999999999208	113.99999999999864	113.99999999999864	114.99999999999559	114.99999999999559	115.99999999999255	115.99999999999255	116.99999999998951	116.99999999998951	117.99999999999606	117.99999999999606	118.99999999999302	118.99999999999302	119.99999999999957	119.99999999999957	120.99999999999653	120.99999999999653	121.99999999999349	121.99999999999349	122.99999999999045	122.99999999999045	123.999999999997	123.999999999997	124.99999999999396	124.99999999999396	126.00000000000051	126.00000000000051	126.99999999999747	126.99999999999747	127.99999999999443	127.99999999999443	128.99999999999139	128.99999999999139	129.99999999999795	129.99999999999795	130.99999999999488	130.99999999999488	132.00000000000145	132.00000000000145	132.99999999999841	132.99999999999841	133.99999999999537	133.99999999999537	134.99999999999233	134.99999999999233	135.99999999998929	135.99999999998929	136.99999999999585	136.99999999999585	137.99999999999278	137.99999999999278	138.99999999999935	138.99999999999935	139.99999999999631	139.99999999999631	140.99999999999326	140.99999999999326	141.99999999999022	141.99999999999022	142.99999999999676	142.99999999999676	143.99999999999375	143.99999999999375	145.00000000000028	145.00000000000028	145.99999999999724	145.99999999999724	146.9999999999942	146.9999999999942	147.99999999999116	147.99999999999116	148.99999999999773	148.99999999999773	149.99999999999466	149.99999999999466	151.00000000000122	151.00000000000122	151.99999999999818	151.99999999999818	152.99999999999514	152.99999999999514	153.9999999999921	153.9999999999921	154.99999999998906	154.99999999998906	155.99999999999562	155.99999999999562	156.99999999999255	156.99999999999255	157.99999999999912	157.99999999999912	158.99999999999608	158.99999999999608	159.99999999999304	159.99999999999304	160.99999999999	160.99999999999	161.99999999999653	161.99999999999653	162.99999999999352	162.99999999999352	164.00000000000006	164.00000000000006	164.99999999999702	164.99999999999702	165.99999999999397	165.99999999999397	166.99999999999093	166.99999999999093	167.9999999999975	167.9999999999975	168.99999999999443	168.99999999999443	170.00000000000099	170.00000000000099	170.99999999999795	170.99999999999795	171.99999999999491	171.99999999999491	172.99999999999187	172.99999999999187	173.99999999999841	173.99999999999841	174.9999999999954	174.9999999999954	175.99999999999233	175.99999999999233	176.99999999999889	176.99999999999889	177.99999999999585	177.99999999999585	178.99999999999281	178.99999999999281	179.99999999998977	179.99999999998977	180.99999999999631	180.99999999999631	181.99999999999329	181.99999999999329	182.99999999999983	182.99999999999983	183.99999999999679	183.99999999999679	184.99999999999375	184.99999999999375	185.99999999999071	185.99999999999071	186.99999999999727	186.99999999999727	187.9999999999942	187.9999999999942	189.00000000000077	189.00000000000077	189.99999999999773	189.99999999999773	190.99999999999469	190.99999999999469	191.99999999999164	191.99999999999164	192.99999999999818	192.99999999999818	193.99999999999517	193.99999999999517	194.9999999999921	194.9999999999921	195.99999999999866	195.99999999999866	196.99999999999562	196.99999999999562	197.99999999999258	197.99999999999258	198.99999999998954	198.99999999998954	199.99999999999608	199.99999999999608	200.99999999999307	200.99999999999307	201.9999999999996	201.9999999999996	202.99999999999656	202.99999999999656	203.99999999999352	203.99999999999352	204.99999999999048	204.99999999999048	205.99999999999704	205.99999999999704	206.99999999999397	206.99999999999397	208.00000000000054	208.00000000000054	208.9999999999975	208.9999999999975	209.99999999999446	209.99999999999446	210.99999999999142	210.99999999999142	211.99999999999795	211.99999999999795	212.99999999999494	212.99999999999494	213.99999999999187	213.99999999999187	214.99999999999844	214.99999999999844	215.9999999999954	215.9999999999954	216.99999999999235	216.99999999999235	217.99999999998931	217.99999999998931	218.99999999999585	218.99999999999585	219.99999999999284	219.99999999999284	220.99999999999937	220.99999999999937	221.99999999999633	221.99999999999633	222.99999999999329	222.99999999999329	223.99999999999025	223.99999999999025	224.99999999999682	224.99999999999682	225.99999999999375	225.99999999999375	227.00000000000031	227.00000000000031	227.99999999999727	227.99999999999727	228.99999999999423	228.99999999999423	229.99999999999119	229.99999999999119	230.99999999999773	230.99999999999773	231.99999999999471	231.99999999999471	233.00000000000125	233.00000000000125	233.99999999999821	233.99999999999821	234.99999999999517	234.99999999999517	235.99999999999213	235.99999999999213	236.99999999998909	236.99999999998909	237.99999999999562	237.99999999999562	238.99999999999261	238.99999999999261	239.99999999999915	239.99999999999915	240.99999999999611	240.99999999999611	241.99999999999307	241.99999999999307	242.99999999999002	242.99999999999002	243.99999999999659	243.99999999999659	244.99999999999352	244.99999999999352	246.00000000000009	246.00000000000009	246.99999999999704	246.99999999999704	247.999999999994	247.999999999994	248.99999999999096	248.99999999999096	249.9999999999975	249.9999999999975	250.99999999999449	250.99999999999449	252.00000000000102	252.00000000000102	252.99999999999798	252.99999999999798	253.99999999999494	253.99999999999494	254.9999999999919	254.9999999999919	255.99999999998886	255.99999999998886	256.9999999999954	256.9999999999954	257.99999999999238	257.99999999999238	258.99999999999892	258.99999999999892	259.99999999999591	259.99999999999591	260.99999999999284	260.99999999999284	261.99999999998977	261.99999999998977	262.99999999999636	262.99999999999636	263.99999999999329	263.99999999999329	264.99999999999989	264.99999999999989	265.99999999999682	265.99999999999682	266.99999999999375	266.99999999999375	267.99999999999073	267.99999999999073	268.99999999999727	268.99999999999727	269.99999999999426	269.99999999999426	271.0000000000008	271.0000000000008	271.99999999999773	271.99999999999773	272.99999999999471	272.99999999999471	273.9999999999917	273.9999999999917	274.99999999998863	274.99999999998863	275.99999999999517	275.99999999999517	276.99999999999216	276.99999999999216	277.99999999999869	277.99999999999869	278.99999999999568	278.99999999999568	279.99999999999261	279.99999999999261	280.99999999998954	280.99999999998954	281.99999999999613	281.99999999999613	282.99999999999307	282.99999999999307	283.99999999999966	283.99999999999966	284.99999999999659	284.99999999999659	285.99999999999352	285.99999999999352	286.99999999999051	286.99999999999051	287.99999999999704	287.99999999999704	288.99999999999403	288.99999999999403	290.00000000000057	290.00000000000057	290.9999999999975	290.9999999999975	291.99999999999449	291.99999999999449	292.99999999999147	292.99999999999147	293.99999999999801	293.99999999999801	294.99999999999494	294.99999999999494	296.00000000000148	296.00000000000148	296.99999999999847	296.99999999999847	297.99999999999545	297.99999999999545	298.99999999999238	298.99999999999238	299.99999999998931	299.99999999998931	300.99999999999591	300.99999999999591	301.99999999999284	301.99999999999284	302.99999999999943	302.99999999999943	303.99999999999636	303.99999999999636	304.99999999999329	304.99999999999329	305.99999999999028	305.99999999999028	306.99999999999682	306.99999999999682	307.9999999999938	307.9999999999938	309.00000000000034	309.00000000000034	309.99999999999727	309.99999999999727	310.99999999999426	310.99999999999426	311.99999999999125	311.99999999999125	312.99999999999778	312.99999999999778	313.99999999999471	313.99999999999471	315.00000000000125	315.00000000000125	315.99999999999824	315.99999999999824	316.99999999999523	316.99999999999523	317.99999999999216	317.99999999999216	318.99999999998909	318.99999999998909	319.99999999999568	319.99999999999568	320.99999999999261	320.99999999999261	321.9999999999992	321.9999999999992	322.99999999999613	322.99999999999613	323.99999999999307	323.99999999999307	324.99999999999005	324.99999999999005	325.99999999999659	325.99999999999659	326.99999999999358	326.99999999999358	328.00000000000011	328.00000000000011	328.99999999999704	328.99999999999704	329.99999999999403	329.99999999999403	330.99999999999102	330.99999999999102	331.99999999999756	331.99999999999756	332.99999999999449	332.99999999999449	334.00000000000102	334.00000000000102	334.99999999999801	334.99999999999801	335.999999999995	335.999999999995	336.99999999999193	336.99999999999193	337.99999999998886	337.99999999998886	338.99999999999545	338.99999999999545	339.99999999999238	339.99999999999238	340.99999999999898	340.99999999999898	341.99999999999591	341.99999999999591	342.99999999999284	342.99999999999284	343.99999999998983	343.99999999998983	344.99999999999636	344.99999999999636	345.99999999999335	345.99999999999335	346.99999999999989	346.99999999999989	347.99999999999682	347.99999999999682	348.9999999999938	348.9999999999938	349.99999999999079	349.99999999999079	350.99999999999733	350.99999999999733	351.99999999999426	351.99999999999426	353.0000000000008	353.0000000000008	353.99999999999778	353.99999999999778	354.99999999999477	354.99999999999477	355.9999999999917	355.9999999999917	356.99999999999824	356.99999999999824	357.99999999999523	357.99999999999523	358.99999999999216	358.99999999999216	359.99999999999875	359.99999999999875	360.99999999999568	360.99999999999568	361.99999999999261	361.99999999999261	362.9999999999896	362.9999999999896	363.99999999999613	363.99999999999613	364.99999999999312	364.99999999999312	365.99999999999966	365.99999999999966	366.99999999999659	366.99999999999659	367.99999999999358	367.99999999999358	368.99999999999056	368.99999999999056	369.9999999999971	369.9999999999971	370.99999999999403	370.99999999999403	372.00000000000057	372.00000000000057	372.99999999999756	372.99999999999756	373.99999999999454	373.99999999999454	374.99999999999147	374.99999999999147	375.99999999999801	375.99999999999801	376.999999999995	376.999999999995	377.99999999999193	377.99999999999193	378.99999999999852	378.99999999999852	379.99999999999545	379.99999999999545	380.99999999999238	380.99999999999238	381.99999999998937	381.99999999998937	382.99999999999591	382.99999999999591	383.99999999999289	383.99999999999289	384.99999999999943	384.99999999999943	385.99999999999636	385.99999999999636	386.99999999999335	386.99999999999335	387.99999999999034	387.99999999999034	388.99999999999687	388.99999999999687	389.9999999999938	389.9999999999938	391.00000000000034	391.00000000000034	391.99999999999733	391.99999999999733	392.99999999999432	392.99999999999432	393.99999999999125	393.99999999999125	394.99999999999778	394.99999999999778	395.99999999999477	395.99999999999477	397.00000000000131	397.00000000000131	397.99999999999829	397.99999999999829	398.99999999999523	398.99999999999523	399.99999999999216	399.99999999999216	400.99999999998914	400.99999999998914	401.99999999999568	401.99999999999568	402.99999999999267	402.99999999999267	403.9999999999992	403.9999999999992	404.99999999999613	404.99999999999613	405.99999999999312	405.99999999999312	406.99999999999011	406.99999999999011	407.99999999999665	407.99999999999665	408.99999999999358	408.99999999999358	410.00000000000011	410.00000000000011	410.9999999999971	410.9999999999971	411.99999999999409	411.99999999999409	412.99999999999102	412.99999999999102	413.99999999999756	413.99999999999756	414.99999999999454	414.99999999999454	416.00000000000108	416.00000000000108	416.99999999999807	416.99999999999807	417.999999999995	417.999999999995	418.99999999999193	418.99999999999193	419.99999999998892	419.99999999998892	420.99999999999545	420.99999999999545	421.99999999999244	421.99999999999244	422.99999999999898	422.99999999999898	423.99999999999591	423.99999999999591	424.99999999999289	424.99999999999289	425.99999999998988	425.99999999998988	426.99999999999642	426.99999999999642	427.99999999999335	427.99999999999335	428.99999999999989	428.99999999999989	429.99999999999687	429.99999999999687	430.99999999999386	430.99999999999386	431.99999999999079	431.99999999999079	432.99999999999733	432.99999999999733	433.99999999999432	433.99999999999432	435.00000000000085	435.00000000000085	435.99999999999784	435.99999999999784	436.99999999999477	436.99999999999477	437.9999999999917	437.9999999999917	438.99999999998869	438.99999999998869	439.99999999999523	439.99999999999523	440.99999999999221	440.99999999999221	441.99999999999875	441.99999999999875	442.99999999999568	442.99999999999568	443.99999999999267	443.99999999999267	444.99999999998965	444.99999999998965	445.99999999999619	445.99999999999619	446.99999999999312	446.99999999999312	447.99999999999966	447.99999999999966	448.99999999999665	448.99999999999665	449.99999999999363	449.99999999999363	450.99999999999056	450.99999999999056	451.9999999999971	451.9999999999971	452.99999999999409	452.99999999999409	454.00000000000063	454.00000000000063	454.99999999999761	454.99999999999761	455.99999999999454	455.99999999999454	456.99999999999147	456.99999999999147	457.99999999999807	457.99999999999807	458.999999999995	458.999999999995	459.99999999999199	459.99999999999199	460.99999999999852	460.99999999999852	461.99999999999545	461.99999999999545	462.99999999999244	462.99999999999244	463.99999999998943	463.99999999998943	464.99999999999596	464.99999999999596	465.99999999999289	465.99999999999289	466.99999999999943	466.99999999999943	467.99999999999642	467.99999999999642	468.99999999999341	468.99999999999341	469.99999999999034	469.99999999999034	470.99999999999687	470.99999999999687	471.99999999999386	471.99999999999386	473.0000000000004	473.0000000000004	473.99999999999739	473.99999999999739	474.99999999999432	474.99999999999432	475.99999999999125	475.99999999999125	476.99999999999784	476.99999999999784	477.99999999999477	477.99999999999477	479.00000000000136	479.00000000000136	479.99999999999829	479.99999999999829	480.99999999999523	480.99999999999523	481.99999999999221	481.99999999999221	482.9999999999892	482.9999999999892	483.99999999999574	483.99999999999574	484.99999999999267	484.99999999999267	485.9999999999992	485.9999999999992	486.99999999999619	486.99999999999619	487.99999999999318	487.99999999999318	488.99999999999011	488.99999999999011	489.99999999999665	489.99999999999665	490.99999999999363	490.99999999999363	492.00000000000017	492.00000000000017	492.99999999999716	492.99999999999716	493.99999999999409	493.99999999999409	494.99999999999102	494.99999999999102	495.99999999999761	495.99999999999761	496.99999999999454	496.99999999999454	498.00000000000114	498.00000000000114	498.99999999999807	498.99999999999807	499.999999999995	499.999999999995	500.99999999999199	500.99999999999199	501.99999999998897	501.99999999998897	502.99999999999551	502.99999999999551	503.99999999999244	503.99999999999244	504.99999999999898	504.99999999999898	505.99999999999596	505.99999999999596	506.99999999999295	506.99999999999295	507.99999999998988	507.99999999998988	508.99999999999642	508.99999999999642	509.99999999999341	509.99999999999341	510.99999999999994	510.99999999999994	511.99999999999693	511.99999999999693	512.99999999999386	512.99999999999386	513.99999999999079	513.99999999999079	514.99999999999739	514.99999999999739	515.99999999999432	515.99999999999432	517.00000000000091	517.00000000000091	517.99999999999784	517.99999999999784	518.99999999999477	518.99999999999477	519.99999999999181	519.99999999999181	520.99999999999829	520.99999999999829	521.99999999999523	521.99999999999523	522.99999999999227	522.99999999999227	523.99999999999875	523.99999999999875	524.99999999999568	524.99999999999568	525.99999999999272	525.99999999999272	526.99999999998965	526.99999999998965	527.99999999999625	527.99999999999625	528.99999999999318	528.99999999999318	529.99999999999977	529.99999999999977	530.9999999999967	530.9999999999967	531.99999999999363	531.99999999999363	532.99999999999056	532.99999999999056	533.99999999999716	533.99999999999716	534.99999999999409	534.99999999999409	536.00000000000068	536.00000000000068	536.99999999999761	536.99999999999761	537.99999999999454	537.99999999999454	538.99999999999159	538.99999999999159	539.99999999999807	539.99999999999807	540.999999999995	540.999999999995	541.99999999999204	541.99999999999204	542.99999999999852	542.99999999999852	543.99999999999545	543.99999999999545	544.9999999999925	544.9999999999925	545.99999999998943	545.99999999998943	546.99999999999602	546.99999999999602	547.99999999999295	547.99999999999295	548.99999999999955	548.99999999999955	549.99999999999648	549.99999999999648	550.99999999999341	550.99999999999341	551.99999999999034	551.99999999999034	552.99999999999693	552.99999999999693	553.99999999999386	553.99999999999386	555.00000000000045	555.00000000000045	555.99999999999739	555.99999999999739	556.99999999999432	556.99999999999432	557.99999999999136	557.99999999999136	558.99999999999784	558.99999999999784	559.99999999999477	559.99999999999477	561.00000000000136	561.00000000000136	561.99999999999829	561.99999999999829	562.99999999999523	562.99999999999523	563.99999999999227	563.99999999999227	564.9999999999892	564.9999999999892	565.99999999999579	565.99999999999579	566.99999999999272	566.99999999999272	567.99999999999932	567.99999999999932	568.99999999999625	568.99999999999625	569.99999999999318	569.99999999999318	570.99999999999011	570.99999999999011	571.9999999999967	571.9999999999967	572.99999999999363	572.99999999999363	574.00000000000023	574.00000000000023	574.99999999999716	574.99999999999716	575.99999999999409	575.99999999999409	576.99999999999113	576.99999999999113	577.99999999999761	577.99999999999761	578.99999999999454	578.99999999999454	580.00000000000114	580.00000000000114	580.99999999999807	580.99999999999807	581.999999999995	581.999999999995	582.99999999999204	582.99999999999204	583.99999999998897	583.99999999998897	584.99999999999557	584.99999999999557	585.9999999999925	585.9999999999925	586.99999999999909	586.99999999999909	587.99999999999602	587.99999999999602	588.99999999999295	588.99999999999295	589.99999999998988	589.99999999998988	590.99999999999648	590.99999999999648	591.99999999999341	591.99999999999341	593	593	593.99999999999693	593.99999999999693	594.99999999999386	594.99999999999386	595.99999999999091	595.99999999999091	596.99999999999739	596.99999999999739	597.99999999999432	597.99999999999432	599.00000000000091	599.00000000000091	599.99999999999784	599.99999999999784	600.99999999999477	600.99999999999477	601.99999999999181	601.99999999999181	602.99999999998875	602.99999999998875	603.99999999999534	603.99999999999534	604.99999999999227	604.99999999999227	605.99999999999886	605.99999999999886	606.99999999999579	606.99999999999579	607.99999999999272	607.99999999999272	608.99999999998965	608.99999999998965	609.99999999999625	609.99999999999625	610.99999999999318	610.99999999999318	611.99999999999977	611.99999999999977	612.9999999999967	612.9999999999967	613.99999999999363	613.99999999999363	614.99999999999068	614.99999999999068	615.99999999999716	615.99999999999716	616.99999999999409	616.99999999999409	618.00000000000068	618.00000000000068	618.99999999999761	618.99999999999761	619.99999999999454	619.99999999999454	620.99999999999159	620.99999999999159	621.99999999999807	621.99999999999807	622.99999999999511	622.99999999999511	623.99999999999204	623.99999999999204	624.99999999999864	624.99999999999864	625.99999999999557	625.99999999999557	626.9999999999925	626.9999999999925	627.99999999998943	627.99999999998943	628.99999999999602	628.99999999999602	629.99999999999295	629.99999999999295	630.99999999999955	630.99999999999955	631.99999999999648	631.99999999999648	632.99999999999341	632.99999999999341	633.99999999999045	633.99999999999045	634.99999999999693	634.99999999999693	635.99999999999386	635.99999999999386	637.00000000000045	637.00000000000045	637.99999999999739	637.99999999999739	638.99999999999432	638.99999999999432	639.99999999999136	639.99999999999136	640.99999999999784	640.99999999999784	641.99999999999488	641.99999999999488	643.00000000000136	643.00000000000136	643.99999999999841	643.99999999999841	644.99999999999534	644.99999999999534	645.99999999999227	645.99999999999227	646.9999999999892	646.9999999999892	647.99999999999579	647.99999999999579	648.99999999999272	648.99999999999272	649.99999999999932	649.99999999999932	650.99999999999625	650.99999999999625	651.99999999999318	651.99999999999318	652.99999999999022	652.99999999999022	653.9999999999967	653.9999999999967	654.99999999999363	654.99999999999363	656.00000000000023	656.00000000000023	656.99999999999716	656.99999999999716	657.99999999999409	657.99999999999409	658.99999999999113	658.99999999999113	659.99999999999761	659.99999999999761	660.99999999999466	660.99999999999466	662.00000000000114	662.00000000000114	662.99999999999818	662.99999999999818	663.99999999999511	663.99999999999511	664.99999999999204	664.99999999999204	665.99999999998897	665.99999999998897	666.99999999999557	666.99999999999557	667.9999999999925	667.9999999999925	668.99999999999909	668.99999999999909	669.99999999999602	669.99999999999602	670.99999999999295	670.99999999999295	671.99999999999	671.99999999999	672.99999999999648	672.99999999999648	673.99999999999341	673.99999999999341	675	675	675.99999999999693	675.99999999999693	676.99999999999386	676.99999999999386	677.99999999999091	677.99999999999091	678.99999999999739	678.99999999999739	679.99999999999443	679.99999999999443	681.00000000000091	681.00000000000091	681.99999999999795	22	22	22	22	22	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.1	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.2	22.3	22.3	22.4	22.5	22.7	22.9	23.2	23.6	24.1	25.1	26.4	28.2	30.6	33.700000000000003	37.200000000000003	40.9	44.8	48.6	52.1	55	57.5	59.5	61.2	62.6	63.7	64.7	65.400000000000006	66	66.5	66.8	67.099999999999994	67.400000000000006	67.5	67.7	67.8	67.8	67.8	67.900000000000006	67.900000000000006	67.900000000000006	67.900000000000006	67.900000000000006	67.900000000000006	67.900000000000006	67.900000000000006	67.900000000000006	67.900000000000006	67.8	67.7	67.599999999999994	67.5	67.5	67.400000000000006	67.3	67.2	67.099999999999994	67	66.900000000000006	66.900000000000006	66.8	66.7	66.599999999999994	66.5	66.5	66.400000000000006	66.400000000000006	66.3	66.2	66.2	66.099999999999994	66	66	65.900000000000006	65.8	65.8	65.7	65.7	65.599999999999994	65.599999999999994	65.599999999999994	65.599999999999994	65.599999999999994	65.599999999999994	65.5	65.5	65.5	65.5	65.5	65.5	65.5	65.5	65.599999999999994	65.599999999999994	65.599999999999994	65.599999999999994	65.5	65.5	65.5	65.5	65.5	65.5	65.5	65.400000000000006	65.3	65.2	65.099999999999994	65	65	64.900000000000006	64.8	64.599999999999994	64.5	64.3	64.2	64.099999999999994	64	63.9	63.8	63.7	63.6	63.5	63.4	63.4	63.4	63.3	63.3	63.3	63.3	63.2	63.2	63.2	63.2	63.2	63.3	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.1	63.1	63.1	63.1	63.1	63	63	63	62.9	62.9	62.8	62.8	62.8	62.7	62.7	62.6	62.6	62.5	62.5	62.4	62.3	62.3	62.2	62.2	62.1	62	61.9	61.9	61.8	61.7	61.6	61.5	61.5	61.3	61.3	61.2	61.1	61	60.9	60.8	60.7	60.7	60.6	60.5	60.4	60.3	60.2	60.1	60.1	60	60	59.9	59.8	59.7	59.7	59.6	59.6	59.5	59.5	59.5	59.5	59.5	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.4	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.5	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.7	59.7	59.7	59.7	59.7	59.7	59.7	59.7	59.8	59.8	59.8	59.8	59.8	59.8	59.8	59.8	59.8	59.8	59.9	59.9	59.9	59.9	59.9	59.9	60	60	60	60	60	60	60.1	60.1	60.2	60.2	60.3	60.3	60.3	60.3	60.3	60.4	60.4	60.4	60.4	60.5	60.5	60.5	60.6	60.6	60.6	60.7	60.7	60.7	60.7	60.7	60.8	60.8	60.8	60.8	60.8	60.9	60.9	60.9	60.9	60.9	60.9	60.9	61	61	61	61	61	61	61	60.9	60.9	60.9	60.9	60.9	60.9	60.9	60.9	60.9	60.9	60.9	60.9	60.9	60.9	60.9	60.9	61	61	61	61	61.1	61.1	61.1	61.2	61.2	61.2	61.2	61.3	61.3	61.3	61.4	61.4	61.4	61.4	61.4	61.4	61.5	61.5	61.5	61.5	61.5	61.5	61.6	61.6	61.6	61.6	61.7	61.7	61.7	61.7	61.7	61.7	61.8	61.8	61.9	61.9	61.9	61.9	62	62	62	62	62	62	62.1	62.1	62.1	62.1	62.1	62.1	62.1	62.1	62.2	62.2	62.2	62.2	62.2	62.2	62.2	62.2	62.2	62.3	62.3	62.2	62.3	62.3	62.3	62.3	62.3	62.3	62.3	62.3	62.3	62.3	62.3	62.3	62.3	62.4	62.4	62.4	62.5	62.6	62.7	62.7	62.8	62.9	63	63.1	63.2	63.2	63.3	63.4	63.4	63.5	63.6	63.6	63.7	63.7	63.7	63.8	63.8	63.8	63.8	63.8	63.8	63.8	63.8	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.8	63.9	63.9	63.9	64	64	64	64	64	64	64	63.9	63.9	63.8	63.6	63.5	63.3	63.3	63.1	63	62.9	62.8	62.6	62.6	62.5	62.4	62.4	62.4	62.3	62.3	62.3	62.3	62.3	62.3	62.3	62.3	62.4	62.4	62.5	62.6	62.7	62.8	62.9	63	63	63.1	63.1	63.1	63.1	63.2	63.2	63.2	63.2	63.2	63.2	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.4	63.4	63.4	63.4	63.4	63.3	63.3	63.2	63.2	63.2	63.2	63.3	63.3	63.3	63.3	63.5	63.7	63.8	63.8	63.9	63.9	63.9	63.7	63.6	63.4	63.3	63.3	63.3	63.3	63.4	63.6	63.9	64.3	64.8	65.099999999999994	65.400000000000006	65.599999999999994	65.599999999999994	65.599999999999994	65.7	65.8	65.900000000000006	65.900000000000006	66	66.2	66.400000000000006	66.5	66.7	67	67.2	67.400000000000006	67.7	68	68.400000000000006	69.099999999999994	70.099999999999994	71.599999999999994	73.5	75.8	78.5	81.5	84.4	87.7	91.2	94.7	98.4	102.3	106.5	110.8	115.3	120.4	126	131.80000000000001	137.80000000000001	144	150.6	157.5	164.5	172	179.4	187	194.9	202.8	211.1	219.7	228.5	237.6	246.8	256.2	265.7	275.10000000000002	285	294.8	304.60000000000002	314.39999999999998	324.2	334	344.2	354.3	364.7	375.2	385.8	396.6	407.7	418.9	430.4	442	453.6	465.6	477.6	490	502.7	515.6	528.9	542.4	555.9	570.1	584.5	599.4	614.70000000000005	630.20000000000005	646	661.8	677.2	693.2	709	725	741.3	757.4	774	790.9	808.2	826.3	845.1	864.3	884.8	906	928.3	951.3	974.6	998.7	1023.3	1047.4000000000001	1070.9000000000001	1093	1113.7	1133.3	1150.8	1166.8	1180.8	1193.8	1206	1216.0999999999999	1223.5	1229.0999999999999	1234.8	1240.5999999999999	1245.3	1248.5999999999999	1250.8	1252.5999999999999	1254.0999999999999	1255.4000000000001	1256.5	1257.2	1257.5999999999999	1257.9000000000001	1258.0999999999999	1258.3	1258.5	1258.5	1258.5999999999999	1258.7	1258.8	1258.9000000000001	1258.9000000000001	1258.8	1258.4000000000001	1257.8	1256.9000000000001	1255.9000000000001	1254.9000000000001	1253.9000000000001	1252.9000000000001	1251.9000000000001	1250.7	1249.4000000000001	1248	1246.4000000000001	1244.7	1242.8	1240.5999999999999	1238.3	1235.9000000000001	1233.4000000000001	1230.9000000000001	1228.3	1225.7	1223	1220.3	1217.5	1214.5999999999999	1211.5999999999999	1208.7	1205.7	1202.5	1198.7	1195.0999999999999	1191.7	1188.0999999999999	1184.4000000000001	1180.5999999999999	1176.9000000000001	1173	1169.0999999999999	1165.3	1161.4000000000001	1157.4000000000001	1153.5999999999999	1149.8	1146	1142.0999999999999	1138.2	1134.4000000000001	1130.4000000000001	1126.4000000000001	1122.4000000000001	1118.3	1114.2	1110.0999999999999	1105.9000000000001	1101.8	1097.5	1093.3	1089.0999999999999	1084.8	1080.5	1076.2	1071.8	1067.5	1063.0999999999999	1058.7	1054.4000000000001	1050	1045.5	1041.2	1036.9000000000001	1032.5	1028.0999999999999	1023.7	1019.4	1014.9	1010.6	1006.2	1001.6	997	992.6	988.1	983.7	979.1	974.6	970.3	965.8	961.4	957.1	952.7	948.4	944	939.7	935.6	931.3	927	923	918.8	914.6	910.5	906.3	902.2	898	893.7	889.7	885.6	881.6	877.6	873.6	869.6	865.5	861.4	857.4	853.4	849.5	845.6	841.8	837.9	834.1	830.2	826.5	822.7	819	815.4	811.8	808.1	804.5	800.9	797.3	793.7	790.2	786.8	783.3	779.8	776.4	773	769.5	766.1	762.8	759.5	756.1	752.7	749.5	746.2	742.9	739.7	736.5	733.3	730.1	727	724	720.8	717.9	714.9	711.7	708.9	705.8	702.7	699.8	696.9	693.9	691	688.2	685.2	682.5	679.5	676.9	673.9	671.3	668.7	666	663.3	660.7	657.9	655.4	652.79999999999995	650.20000000000005	647.5	645	642.29999999999995	639.79999999999995	637.29999999999995	634.79999999999995	632.29999999999995	629.79999999999995	627.4	625.1	622.4	620	617.6	615.29999999999995	612.9	610.5	608.1	605.79999999999995	603.4	601.1	598.79999999999995	596.20000000000005	593.6	591.29999999999995	589	586.70000000000005	584.4	582.29999999999995	580.1	577.9	575.79999999999995	573.6	571.5	569.5	567.4	565.29999999999995	563.20000000000005	561.20000000000005	559.20000000000005	557.20000000000005	555.20000000000005	553.29999999999995	551.29999999999995	549.4	547.6	545.6	543.79999999999995	542	540	538.20000000000005	536.4	534.6	532.79999999999995	531	529.20000000000005	527.5	525.70000000000005	524	522.29999999999995	520.6	518.9	517.20000000000005	515.6	514	512.4	510.8	509.2	507.6	506.1	504.6	503.1	501.7	500.2	498.7	497.2	495.8	494.3	492.9	491.5	490.1	488.7	487.3	485.9	484.6	483.2	481.9	480.6	479.3	478	476.8	475.5	474.2	473	471.8	470.6	469.4	468.2	467.1	465.9	464.7	463.6	462.4	461.2	460	458.8	457.8	456.7	455.6	454.6	453.6	452.6	451.6	450.6	449.6	448.7	447.7	446.7	445.8	444.9	444	443	442.1	441.2	440.4	439.5	438.6	437.7	436.9	436	435.1	434.3	433.5	432.7	431.8	431	430.2	429.3	428.5	427.7	426.9	426.1	425.3	424.5	423.7	422.9	422.1	421.4	420.6	419.8	419	418.3	417.5	416.8	416	415.3	414.6	413.9	413.1	412.4	411.7	411	410.1	409.1	408.4	407.9	407.2	406.5	405.7	405	404.3	403.5	402.9	402.2	401.4	400.7	400	399.4	398.7	398	397.3	396.7	396	395.3	394.6	394	393.4	392.7	392.1	391.5	390.9	390.2	389.6	389	388.4	387.7	387.1	386.5	385.9	385.3	384.8	384.1	383.6	383	382.4	381.8	381.2	380.6	380	379.4	378.9	378.3	377.8	377.2	376.6	376	375.5	374.9	374.4	373.8	373.3	372.7	372.1	371.6	371.1	370.5	370	369.5	368.9	368.4	367.9	367.4	366.8	366.3	365.8	365.3	364.8	364.3	363.7	363.3	362.7	362.2	361.7	361.2	360.7	360.2	359.7	359.2	358.7	358.3	357.8	357.3	356.8	356.3	355.9	355.4	354.9	354.5	354	353.5	353.1	352.6	352.1	351.6	351.2	350.7	350.3	349.8	349.4	348.9	348.4	348	347.6	347.1	346.6	346.2	345.7	345.3	344.8	344.3	343.8	343.4	342.9	342.5	342	341.6	341.1	340.6	340.2	339.7	339.2	338.8	338.3	337.8	337.4	336.9	336.5	336	335.6	335.2	334.8	334.3	333.9	333.5	333.1	332.6	332.2	331.8	331.4	330.9	330.5	330.1	329.7	329.2	328.8	328.4	328	327.60000000000002	327.2	326.7	326.3	325.89999999999998	325.5	325	324.60000000000002	324.10000000000002	323.7	323.3	322.89999999999998	322.39999999999998	322	321.60000000000002	321.2	320.7	320.3	319.8	319.39999999999998	319	318.60000000000002	318.10000000000002	317.7	317.3	316.89999999999998	316.39999999999998	316	315.60000000000002	315.2	314.7	314.3	313.89999999999998	313.5	313.10000000000002	312.7	312.3	311.89999999999998	311.39999999999998	311	310.60000000000002	310.2	309.8	309.3	308.89999999999998	308.39999999999998	308	307.60000000000002	307.10000000000002	306.7	306.2	305.8	305.3	304.89999999999998	304.39999999999998	303.89999999999998	303.5	303	302.5	302.10000000000002	301.60000000000002	301.2	300.7	300.3	299.8	299.3	298.8	298.39999999999998	297.89999999999998	297.39999999999998	297	296.5	296.10000000000002	295.60000000000002	295.2	294.7	294.3	293.8	293.39999999999998	292.89999999999998	292.5	292.10000000000002	291.60000000000002	291.2	290.7	290.3	289.89999999999998	289.39999999999998	289	288.5	288	287.60000000000002	287.10000000000002	286.60000000000002	286.2	285.7	285.2	284.7	284.2	283.7	283.3	282.8	282.3	281.8	281.3	280.8	280.39999999999998	279.89999999999998	279.39999999999998	279	278.5	278	Temperature 4(°C) 5 PS	0	1.0000000000065512	2.0000000000035101	2.0000000000035101	3.000000000000469	3.000000000000469	3.9999999999974278	3.9999999999974278	5.000000000003979	5.000000000003979	6.0000000000009379	6.0000000000009379	7.0000000000074891	7.0000000000074891	8.000000000004448	8.000000000004448	9.0000000000014069	9.0000000000014069	9.9999999999983658	9.9999999999983658	11.000000000004917	11.000000000004917	12.000000000001876	12.000000000001876	13.000000000008427	13.000000000008427	14.000000000005386	14.000000000005386	15.000000000002345	15.000000000002345	15.999999999999304	15.999999999999304	16.999999999996263	16.999999999996263	18.000000000002814	18.000000000002814	18.999999999999773	18.999999999999773	20.000000000006324	20.000000000006324	21.000000000003283	21.000000000003283	22.000000000000242	22.000000000000242	22.9999999999972	22.9999999999972	24.000000000003752	24.000000000003752	25.000000000000711	25.000000000000711	26.000000000007262	0	0.99999999999695888	0.99999999999695888	1.9999999999939178	1.9999999999939178	2.9999999999908766	2.9999999999908766	3.9999999999974278	3.9999999999974278	4.9999999999943867	4.9999999999943867	6.0000000000009379	6.0000000000009379	6.9999999999978968	6.9999999999978968	7.9999999999948557	7.9999999999948557	8.9999999999918145	8.9999999999918145	9.9999999999983658	9.9999999999983658	10.999999999995325	10.999999999995325	11.999999999992284	11.999999999992284	12.999999999998835	12.999999999998835	13.999999999995794	13.999999999995794	14.999999999992752	14.999999999992752	15.999999999989711	15.999999999989711	16.999999999996263	16.999999999996263	17.999999999993221	17.999999999993221	18.999999999999773	18.999999999999773	19.999999999996732	19.999999999996732	20.99999999999369	20.99999999999369	21.999999999990649	21.999999999990649	22.9999999999972	22.9999999999972	23.999999999994159	23.999999999994159	25.000000000000711	25.000000000000711	25.999999999997669	25.999999999997669	26.999999999994628	26.999999999994628	27.999999999991587	27.999999999991587	28.999999999998138	28.999999999998138	29.999999999995097	29.999999999995097	30.999999999992056	30.999999999992056	31.999999999998607	31.999999999998607	32.999999999995566	32.999999999995566	33.999999999992525	33.999999999992525	34.999999999989484	34.999999999989484	35.999999999996035	35.999999999996035	36.999999999992994	36.999999999992994	37.999999999999545	37.999999999999545	38.999999999996504	38.999999999996504	39.999999999993463	39.999999999993463	40.999999999990422	40.999999999990422	41.999999999996973	41.999999999996973	42.999999999993932	42.999999999993932	44.000000000000483	44.000000000000483	44.999999999997442	44.999999999997442	45.999999999994401	45.999999999994401	46.99999999999136	46.99999999999136	47.999999999997911	47.999999999997911	48.99999999999487	48.99999999999487	49.999999999991829	49.999999999991829	50.99999999999838	50.99999999999838	51.999999999995339	51.999999999995339	52.999999999992298	52.999999999992298	53.999999999989257	53.999999999989257	54.999999999995808	54.999999999995808	55.999999999992767	55.999999999992767	56.999999999999318	56.999999999999318	57.999999999996277	57.999999999996277	58.999999999993236	58.999999999993236	59.999999999990195	59.999999999990195	60.999999999996746	60.999999999996746	61.999999999993705	61.999999999993705	63.000000000000256	63.000000000000256	63.999999999997215	63.999999999997215	64.999999999994174	64.999999999994174	65.999999999991132	65.999999999991132	66.999999999997684	66.999999999997684	67.999999999994643	67.999999999994643	69.000000000001194	69.000000000001194	69.999999999998153	69.999999999998153	70.999999999995111	70.999999999995111	71.99999999999207	71.99999999999207	72.999999999989029	72.999999999989029	73.99999999999558	73.99999999999558	74.999999999992539	74.999999999992539	75.999999999999091	75.999999999999091	76.999999999996049	76.999999999996049	77.999999999993008	77.999999999993008	78.999999999989967	78.999999999989967	79.999999999996518	79.999999999996518	80.999999999993477	80.999999999993477	82.000000000000028	82.000000000000028	82.999999999996987	82.999999999996987	83.999999999993946	83.999999999993946	84.999999999990905	84.999999999990905	85.999999999997456	85.999999999997456	86.999999999994415	86.999999999994415	88.000000000000966	88.000000000000966	88.999999999997925	88.999999999997925	89.999999999994884	89.999999999994884	90.999999999991843	90.999999999991843	91.999999999988802	91.999999999988802	92.999999999995353	92.999999999995353	93.999999999992312	93.999999999992312	94.999999999998863	94.999999999998863	95.999999999995822	95.999999999995822	96.999999999992781	96.999999999992781	97.99999999998974	97.99999999998974	98.999999999996291	98.999999999996291	99.99999999999325	99.99999999999325	100.9999999999998	100.9999999999998	101.99999999999676	101.99999999999676	102.99999999999372	102.99999999999372	103.99999999999068	103.99999999999068	104.99999999999723	104.99999999999723	105.99999999999419	105.99999999999419	107.00000000000074	107.00000000000074	107.9999999999977	107.9999999999977	108.99999999999466	108.99999999999466	109.99999999999162	109.99999999999162	110.99999999999817	110.99999999999817	111.99999999999513	111.99999999999513	112.99999999999208	112.99999999999208	113.99999999999864	113.99999999999864	114.99999999999559	114.99999999999559	115.99999999999255	115.99999999999255	116.99999999998951	116.99999999998951	117.99999999999606	117.99999999999606	118.99999999999302	118.99999999999302	119.99999999999957	119.99999999999957	120.99999999999653	120.99999999999653	121.99999999999349	121.99999999999349	122.99999999999045	122.99999999999045	123.999999999997	123.999999999997	124.99999999999396	124.99999999999396	126.00000000000051	126.00000000000051	126.99999999999747	126.99999999999747	127.99999999999443	127.99999999999443	128.99999999999139	128.99999999999139	129.99999999999795	129.99999999999795	130.99999999999488	130.99999999999488	132.00000000000145	132.00000000000145	132.99999999999841	132.99999999999841	133.99999999999537	133.99999999999537	134.99999999999233	134.99999999999233	135.99999999998929	135.99999999998929	136.99999999999585	136.99999999999585	137.99999999999278	137.99999999999278	138.99999999999935	138.99999999999935	139.99999999999631	139.99999999999631	140.99999999999326	140.99999999999326	141.99999999999022	141.99999999999022	142.99999999999676	142.99999999999676	143.99999999999375	143.99999999999375	145.00000000000028	145.00000000000028	145.99999999999724	145.99999999999724	146.9999999999942	146.9999999999942	147.99999999999116	147.99999999999116	148.99999999999773	148.99999999999773	149.99999999999466	149.99999999999466	151.00000000000122	151.00000000000122	151.99999999999818	151.99999999999818	152.99999999999514	152.99999999999514	153.9999999999921	153.9999999999921	154.99999999998906	154.99999999998906	155.99999999999562	155.99999999999562	156.99999999999255	156.99999999999255	157.99999999999912	157.99999999999912	158.99999999999608	158.99999999999608	159.99999999999304	159.99999999999304	160.99999999999	160.99999999999	161.99999999999653	161.99999999999653	162.99999999999352	162.99999999999352	164.00000000000006	164.00000000000006	164.99999999999702	164.99999999999702	165.99999999999397	165.99999999999397	166.99999999999093	166.99999999999093	167.9999999999975	167.9999999999975	168.99999999999443	168.99999999999443	170.00000000000099	170.00000000000099	170.99999999999795	170.99999999999795	171.99999999999491	171.99999999999491	172.99999999999187	172.99999999999187	173.99999999999841	173.99999999999841	174.9999999999954	174.9999999999954	175.99999999999233	175.99999999999233	176.99999999999889	176.99999999999889	177.99999999999585	177.99999999999585	178.99999999999281	178.99999999999281	179.99999999998977	179.99999999998977	180.99999999999631	180.99999999999631	181.99999999999329	181.99999999999329	182.99999999999983	182.99999999999983	183.99999999999679	183.99999999999679	184.99999999999375	184.99999999999375	185.99999999999071	185.99999999999071	186.99999999999727	186.99999999999727	187.9999999999942	187.9999999999942	189.00000000000077	189.00000000000077	189.99999999999773	189.99999999999773	190.99999999999469	190.99999999999469	191.99999999999164	191.99999999999164	192.99999999999818	192.99999999999818	193.99999999999517	193.99999999999517	194.9999999999921	194.9999999999921	195.99999999999866	195.99999999999866	196.99999999999562	196.99999999999562	197.99999999999258	197.99999999999258	198.99999999998954	198.99999999998954	199.99999999999608	199.99999999999608	200.99999999999307	200.99999999999307	201.9999999999996	201.9999999999996	202.99999999999656	202.99999999999656	203.99999999999352	203.99999999999352	204.99999999999048	204.99999999999048	205.99999999999704	205.99999999999704	206.99999999999397	206.99999999999397	208.00000000000054	208.00000000000054	208.9999999999975	208.9999999999975	209.99999999999446	209.99999999999446	210.99999999999142	210.99999999999142	211.99999999999795	211.99999999999795	212.99999999999494	212.99999999999494	213.99999999999187	213.99999999999187	214.99999999999844	214.99999999999844	215.9999999999954	215.9999999999954	216.99999999999235	216.99999999999235	217.99999999998931	217.99999999998931	218.99999999999585	218.99999999999585	219.99999999999284	219.99999999999284	220.99999999999937	220.99999999999937	221.99999999999633	221.99999999999633	222.99999999999329	222.99999999999329	223.99999999999025	223.99999999999025	224.99999999999682	224.99999999999682	225.99999999999375	225.99999999999375	227.00000000000031	227.00000000000031	227.99999999999727	227.99999999999727	228.99999999999423	228.99999999999423	229.99999999999119	229.99999999999119	230.99999999999773	230.99999999999773	231.99999999999471	231.99999999999471	233.00000000000125	233.00000000000125	233.99999999999821	233.99999999999821	234.99999999999517	234.99999999999517	235.99999999999213	235.99999999999213	236.99999999998909	236.99999999998909	237.99999999999562	237.99999999999562	238.99999999999261	238.99999999999261	239.99999999999915	239.99999999999915	240.99999999999611	240.99999999999611	241.99999999999307	241.99999999999307	242.99999999999002	242.99999999999002	243.99999999999659	243.99999999999659	244.99999999999352	244.99999999999352	246.00000000000009	246.00000000000009	246.99999999999704	246.99999999999704	247.999999999994	247.999999999994	248.99999999999096	248.99999999999096	249.9999999999975	249.9999999999975	250.99999999999449	250.99999999999449	252.00000000000102	252.00000000000102	252.99999999999798	252.99999999999798	253.99999999999494	253.99999999999494	254.9999999999919	254.9999999999919	255.99999999998886	255.99999999998886	256.9999999999954	256.9999999999954	257.99999999999238	257.99999999999238	258.99999999999892	258.99999999999892	259.99999999999591	259.99999999999591	260.99999999999284	260.99999999999284	261.99999999998977	261.99999999998977	262.99999999999636	262.99999999999636	263.99999999999329	263.99999999999329	264.99999999999989	264.99999999999989	265.99999999999682	265.99999999999682	266.99999999999375	266.99999999999375	267.99999999999073	267.99999999999073	268.99999999999727	268.99999999999727	269.99999999999426	269.99999999999426	271.0000000000008	271.0000000000008	271.99999999999773	271.99999999999773	272.99999999999471	272.99999999999471	273.9999999999917	273.9999999999917	274.99999999998863	274.99999999998863	275.99999999999517	275.99999999999517	276.99999999999216	276.99999999999216	277.99999999999869	277.99999999999869	278.99999999999568	278.99999999999568	279.99999999999261	279.99999999999261	280.99999999998954	280.99999999998954	281.99999999999613	281.99999999999613	282.99999999999307	282.99999999999307	283.99999999999966	283.99999999999966	284.99999999999659	284.99999999999659	285.99999999999352	285.99999999999352	286.99999999999051	286.99999999999051	287.99999999999704	287.99999999999704	288.99999999999403	288.99999999999403	290.00000000000057	290.00000000000057	290.9999999999975	290.9999999999975	291.99999999999449	291.99999999999449	292.99999999999147	292.99999999999147	293.99999999999801	293.99999999999801	294.99999999999494	294.99999999999494	296.00000000000148	296.00000000000148	296.99999999999847	296.99999999999847	297.99999999999545	297.99999999999545	298.99999999999238	298.99999999999238	299.99999999998931	299.99999999998931	300.99999999999591	300.99999999999591	301.99999999999284	301.99999999999284	302.99999999999943	302.99999999999943	303.99999999999636	303.99999999999636	304.99999999999329	304.99999999999329	305.99999999999028	305.99999999999028	306.99999999999682	306.99999999999682	307.9999999999938	307.9999999999938	309.00000000000034	309.00000000000034	309.99999999999727	309.99999999999727	310.99999999999426	310.99999999999426	311.99999999999125	311.99999999999125	312.99999999999778	312.99999999999778	313.99999999999471	313.99999999999471	315.00000000000125	315.00000000000125	315.99999999999824	315.99999999999824	316.99999999999523	316.99999999999523	317.99999999999216	317.99999999999216	318.99999999998909	318.99999999998909	319.99999999999568	319.99999999999568	320.99999999999261	320.99999999999261	321.9999999999992	321.9999999999992	322.99999999999613	322.99999999999613	323.99999999999307	323.99999999999307	324.99999999999005	324.99999999999005	325.99999999999659	325.99999999999659	326.99999999999358	326.99999999999358	328.00000000000011	328.00000000000011	328.99999999999704	328.99999999999704	329.99999999999403	329.99999999999403	330.99999999999102	330.99999999999102	331.99999999999756	331.99999999999756	332.99999999999449	332.99999999999449	334.00000000000102	334.00000000000102	334.99999999999801	334.99999999999801	335.999999999995	335.999999999995	336.99999999999193	336.99999999999193	337.99999999998886	337.99999999998886	338.99999999999545	338.99999999999545	339.99999999999238	339.99999999999238	340.99999999999898	340.99999999999898	341.99999999999591	341.99999999999591	342.99999999999284	342.99999999999284	343.99999999998983	343.99999999998983	344.99999999999636	344.99999999999636	345.99999999999335	345.99999999999335	346.99999999999989	346.99999999999989	347.99999999999682	347.99999999999682	348.9999999999938	348.9999999999938	349.99999999999079	349.99999999999079	350.99999999999733	350.99999999999733	351.99999999999426	351.99999999999426	353.0000000000008	353.0000000000008	353.99999999999778	353.99999999999778	354.99999999999477	354.99999999999477	355.9999999999917	355.9999999999917	356.99999999999824	356.99999999999824	357.99999999999523	357.99999999999523	358.99999999999216	358.99999999999216	359.99999999999875	359.99999999999875	360.99999999999568	360.99999999999568	361.99999999999261	361.99999999999261	362.9999999999896	362.9999999999896	363.99999999999613	363.99999999999613	364.99999999999312	364.99999999999312	365.99999999999966	365.99999999999966	366.99999999999659	366.99999999999659	367.99999999999358	367.99999999999358	368.99999999999056	368.99999999999056	369.9999999999971	369.9999999999971	370.99999999999403	370.99999999999403	372.00000000000057	372.00000000000057	372.99999999999756	372.99999999999756	373.99999999999454	373.99999999999454	374.99999999999147	374.99999999999147	375.99999999999801	375.99999999999801	376.999999999995	376.999999999995	377.99999999999193	377.99999999999193	378.99999999999852	378.99999999999852	379.99999999999545	379.99999999999545	380.99999999999238	380.99999999999238	381.99999999998937	381.99999999998937	382.99999999999591	382.99999999999591	383.99999999999289	383.99999999999289	384.99999999999943	384.99999999999943	385.99999999999636	385.99999999999636	386.99999999999335	386.99999999999335	387.99999999999034	387.99999999999034	388.99999999999687	388.99999999999687	389.9999999999938	389.9999999999938	391.00000000000034	391.00000000000034	391.99999999999733	391.99999999999733	392.99999999999432	392.99999999999432	393.99999999999125	393.99999999999125	394.99999999999778	394.99999999999778	395.99999999999477	395.99999999999477	397.00000000000131	397.00000000000131	397.99999999999829	397.99999999999829	398.99999999999523	398.99999999999523	399.99999999999216	399.99999999999216	400.99999999998914	400.99999999998914	401.99999999999568	401.99999999999568	402.99999999999267	402.99999999999267	403.9999999999992	403.9999999999992	404.99999999999613	404.99999999999613	405.99999999999312	405.99999999999312	406.99999999999011	406.99999999999011	407.99999999999665	407.99999999999665	408.99999999999358	408.99999999999358	410.00000000000011	410.00000000000011	410.9999999999971	410.9999999999971	411.99999999999409	411.99999999999409	412.99999999999102	412.99999999999102	413.99999999999756	413.99999999999756	414.99999999999454	414.99999999999454	416.00000000000108	416.00000000000108	416.99999999999807	416.99999999999807	417.999999999995	417.999999999995	418.99999999999193	418.99999999999193	419.99999999998892	419.99999999998892	420.99999999999545	420.99999999999545	421.99999999999244	421.99999999999244	422.99999999999898	422.99999999999898	423.99999999999591	423.99999999999591	424.99999999999289	424.99999999999289	425.99999999998988	425.99999999998988	426.99999999999642	426.99999999999642	427.99999999999335	427.99999999999335	428.99999999999989	428.99999999999989	429.99999999999687	429.99999999999687	430.99999999999386	430.99999999999386	431.99999999999079	431.99999999999079	432.99999999999733	432.99999999999733	433.99999999999432	433.99999999999432	435.00000000000085	435.00000000000085	435.99999999999784	435.99999999999784	436.99999999999477	436.99999999999477	437.9999999999917	437.9999999999917	438.99999999998869	438.99999999998869	439.99999999999523	439.99999999999523	440.99999999999221	440.99999999999221	441.99999999999875	441.99999999999875	442.99999999999568	442.99999999999568	443.99999999999267	443.99999999999267	444.99999999998965	444.99999999998965	445.99999999999619	445.99999999999619	446.99999999999312	446.99999999999312	447.99999999999966	447.99999999999966	448.99999999999665	448.99999999999665	449.99999999999363	449.99999999999363	450.99999999999056	450.99999999999056	451.9999999999971	451.9999999999971	452.99999999999409	452.99999999999409	454.00000000000063	454.00000000000063	454.99999999999761	454.99999999999761	455.99999999999454	455.99999999999454	456.99999999999147	456.99999999999147	457.99999999999807	457.99999999999807	458.999999999995	458.999999999995	459.99999999999199	459.99999999999199	460.99999999999852	460.99999999999852	461.99999999999545	461.99999999999545	462.99999999999244	462.99999999999244	463.99999999998943	463.99999999998943	464.99999999999596	464.99999999999596	465.99999999999289	465.99999999999289	466.99999999999943	466.99999999999943	467.99999999999642	467.99999999999642	468.99999999999341	468.99999999999341	469.99999999999034	469.99999999999034	470.99999999999687	470.99999999999687	471.99999999999386	471.99999999999386	473.0000000000004	473.0000000000004	473.99999999999739	473.99999999999739	474.99999999999432	474.99999999999432	475.99999999999125	475.99999999999125	476.99999999999784	476.99999999999784	477.99999999999477	477.99999999999477	479.00000000000136	479.00000000000136	479.99999999999829	479.99999999999829	480.99999999999523	480.99999999999523	481.99999999999221	481.99999999999221	482.9999999999892	482.9999999999892	483.99999999999574	483.99999999999574	484.99999999999267	484.99999999999267	485.9999999999992	485.9999999999992	486.99999999999619	486.99999999999619	487.99999999999318	487.99999999999318	488.99999999999011	488.99999999999011	489.99999999999665	489.99999999999665	490.99999999999363	490.99999999999363	492.00000000000017	492.00000000000017	492.99999999999716	492.99999999999716	493.99999999999409	493.99999999999409	494.99999999999102	494.99999999999102	495.99999999999761	495.99999999999761	496.99999999999454	496.99999999999454	498.00000000000114	498.00000000000114	498.99999999999807	498.99999999999807	499.999999999995	499.999999999995	500.99999999999199	500.99999999999199	501.99999999998897	501.99999999998897	502.99999999999551	502.99999999999551	503.99999999999244	503.99999999999244	504.99999999999898	504.99999999999898	505.99999999999596	505.99999999999596	506.99999999999295	506.99999999999295	507.99999999998988	507.99999999998988	508.99999999999642	508.99999999999642	509.99999999999341	509.99999999999341	510.99999999999994	510.99999999999994	511.99999999999693	511.99999999999693	512.99999999999386	512.99999999999386	513.99999999999079	513.99999999999079	514.99999999999739	514.99999999999739	515.99999999999432	515.99999999999432	517.00000000000091	517.00000000000091	517.99999999999784	517.99999999999784	518.99999999999477	518.99999999999477	519.99999999999181	519.99999999999181	520.99999999999829	520.99999999999829	521.99999999999523	521.99999999999523	522.99999999999227	522.99999999999227	523.99999999999875	523.99999999999875	524.99999999999568	524.99999999999568	525.99999999999272	525.99999999999272	526.99999999998965	526.99999999998965	527.99999999999625	527.99999999999625	528.99999999999318	528.99999999999318	529.99999999999977	529.99999999999977	530.9999999999967	530.9999999999967	531.99999999999363	531.99999999999363	532.99999999999056	532.99999999999056	533.99999999999716	533.99999999999716	534.99999999999409	534.99999999999409	536.00000000000068	536.00000000000068	536.99999999999761	536.99999999999761	537.99999999999454	537.99999999999454	538.99999999999159	538.99999999999159	539.99999999999807	539.99999999999807	540.999999999995	540.999999999995	541.99999999999204	541.99999999999204	542.99999999999852	542.99999999999852	543.99999999999545	543.99999999999545	544.9999999999925	544.9999999999925	545.99999999998943	545.99999999998943	546.99999999999602	546.99999999999602	547.99999999999295	547.99999999999295	548.99999999999955	548.99999999999955	549.99999999999648	549.99999999999648	550.99999999999341	550.99999999999341	551.99999999999034	551.99999999999034	552.99999999999693	552.99999999999693	553.99999999999386	553.99999999999386	555.00000000000045	555.00000000000045	555.99999999999739	555.99999999999739	556.99999999999432	556.99999999999432	557.99999999999136	557.99999999999136	558.99999999999784	558.99999999999784	559.99999999999477	559.99999999999477	561.00000000000136	561.00000000000136	561.99999999999829	561.99999999999829	562.99999999999523	562.99999999999523	563.99999999999227	563.99999999999227	564.9999999999892	564.9999999999892	565.99999999999579	565.99999999999579	566.99999999999272	566.99999999999272	567.99999999999932	567.99999999999932	568.99999999999625	568.99999999999625	569.99999999999318	569.99999999999318	570.99999999999011	570.99999999999011	571.9999999999967	571.9999999999967	572.99999999999363	572.99999999999363	574.00000000000023	574.00000000000023	574.99999999999716	574.99999999999716	575.99999999999409	575.99999999999409	576.99999999999113	576.99999999999113	577.99999999999761	577.99999999999761	578.99999999999454	578.99999999999454	580.00000000000114	580.00000000000114	580.99999999999807	580.99999999999807	581.999999999995	581.999999999995	582.99999999999204	582.99999999999204	583.99999999998897	583.99999999998897	584.99999999999557	584.99999999999557	585.9999999999925	585.9999999999925	586.99999999999909	586.99999999999909	587.99999999999602	587.99999999999602	588.99999999999295	588.99999999999295	589.99999999998988	589.99999999998988	590.99999999999648	590.99999999999648	591.99999999999341	591.99999999999341	593	593	593.99999999999693	593.99999999999693	594.99999999999386	594.99999999999386	595.99999999999091	595.99999999999091	596.99999999999739	596.99999999999739	597.99999999999432	597.99999999999432	599.00000000000091	599.00000000000091	599.99999999999784	599.99999999999784	600.99999999999477	600.99999999999477	601.99999999999181	601.99999999999181	602.99999999998875	602.99999999998875	603.99999999999534	603.99999999999534	604.99999999999227	604.99999999999227	605.99999999999886	605.99999999999886	606.99999999999579	606.99999999999579	607.99999999999272	607.99999999999272	608.99999999998965	608.99999999998965	609.99999999999625	609.99999999999625	610.99999999999318	610.99999999999318	611.99999999999977	611.99999999999977	612.9999999999967	612.9999999999967	613.99999999999363	613.99999999999363	614.99999999999068	614.99999999999068	615.99999999999716	615.99999999999716	616.99999999999409	616.99999999999409	618.00000000000068	618.00000000000068	618.99999999999761	618.99999999999761	619.99999999999454	619.99999999999454	620.99999999999159	620.99999999999159	621.99999999999807	621.99999999999807	622.99999999999511	622.99999999999511	623.99999999999204	623.99999999999204	624.99999999999864	624.99999999999864	625.99999999999557	625.99999999999557	626.9999999999925	626.9999999999925	627.99999999998943	627.99999999998943	628.99999999999602	628.99999999999602	629.99999999999295	629.99999999999295	630.99999999999955	630.99999999999955	631.99999999999648	631.99999999999648	632.99999999999341	632.99999999999341	633.99999999999045	633.99999999999045	634.99999999999693	634.99999999999693	635.99999999999386	635.99999999999386	637.00000000000045	637.00000000000045	637.99999999999739	637.99999999999739	638.99999999999432	638.99999999999432	639.99999999999136	639.99999999999136	640.99999999999784	640.99999999999784	641.99999999999488	641.99999999999488	643.00000000000136	643.00000000000136	643.99999999999841	643.99999999999841	644.99999999999534	644.99999999999534	645.99999999999227	645.99999999999227	646.9999999999892	646.9999999999892	647.99999999999579	647.99999999999579	648.99999999999272	648.99999999999272	649.99999999999932	649.99999999999932	650.99999999999625	650.99999999999625	651.99999999999318	651.99999999999318	652.99999999999022	652.99999999999022	653.9999999999967	653.9999999999967	654.99999999999363	654.99999999999363	656.00000000000023	656.00000000000023	656.99999999999716	656.99999999999716	657.99999999999409	657.99999999999409	658.99999999999113	658.99999999999113	659.99999999999761	659.99999999999761	660.99999999999466	660.99999999999466	662.00000000000114	662.00000000000114	662.99999999999818	662.99999999999818	663.99999999999511	663.99999999999511	664.99999999999204	664.99999999999204	665.99999999998897	665.99999999998897	666.99999999999557	666.99999999999557	667.9999999999925	667.9999999999925	668.99999999999909	668.99999999999909	669.99999999999602	669.99999999999602	670.99999999999295	670.99999999999295	671.99999999999	671.99999999999	672.99999999999648	672.99999999999648	673.99999999999341	673.99999999999341	675	675	675.99999999999693	675.99999999999693	676.99999999999386	676.99999999999386	677.99999999999091	677.99999999999091	678.99999999999739	678.99999999999739	679.99999999999443	679.99999999999443	681.00000000000091	681.00000000000091	681.99999999999795	20.9	20.9	20.9	20.9	20.9	20.9	20.9	20.9	20.9	20.9	20.9	20.9	21	21	21	21	21.1	21.1	21.2	21.2	21.4	21.5	21.6	21.8	21.9	22.1	22.4	22.6	22.9	23.3	23.6	24.1	24.6	25.3	26	26.9	27.9	29.1	30.4	31.8	33.4	35.1	36.9	38.799999999999997	40.700000000000003	42.6	44.4	46.2	47.8	49.3	50.7	51.9	53	54	54.8	55.6	56.3	56.9	57.5	58	58.4	58.8	59.1	59.5	59.8	60.1	60.3	60.6	60.8	61	61.2	61.3	61.5	61.7	61.8	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.8	62.9	63	63	63	63	63	63.1	63.1	63.1	63.1	63.2	63.2	63.2	63.2	63.2	63.2	63.3	63.3	63.4	63.4	63.5	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.2	64.3	64.400000000000006	64.400000000000006	64.5	64.599999999999994	64.599999999999994	64.7	64.7	64.7	64.7	64.8	64.8	64.8	64.8	64.8	64.900000000000006	64.900000000000006	64.900000000000006	64.900000000000006	64.8	64.8	64.8	64.8	64.7	64.599999999999994	64.5	64.400000000000006	64.3	64.2	64.099999999999994	64	63.9	63.9	63.8	63.7	63.7	63.6	63.5	63.5	63.4	63.3	63.3	63.2	63.1	63	62.9	62.9	62.8	62.8	62.7	62.6	62.6	62.5	62.4	62.4	62.3	62.3	62.3	62.2	62.2	62.2	62.2	62.1	62	62	61.9	61.9	61.9	61.8	61.7	61.7	61.6	61.5	61.3	61.3	61.2	61.1	61	60.9	60.8	60.7	60.5	60.4	60.3	60.2	60.2	60.1	60	59.9	59.9	59.8	59.8	59.7	59.7	59.7	59.7	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.6	59.7	59.7	59.7	59.7	59.7	59.7	59.8	59.8	59.8	59.8	59.8	59.8	59.9	59.9	59.9	59.9	60	60	60	60.1	60.1	60.1	60.2	60.3	60.3	60.4	60.4	60.4	60.5	60.5	60.5	60.6	60.6	60.7	60.7	60.8	60.8	60.8	60.9	60.9	60.9	61	61	61	61.1	61.1	61.1	61.1	61.2	61.2	61.2	61.2	61.3	61.3	61.3	61.3	61.4	61.4	61.4	61.4	61.5	61.5	61.5	61.6	61.6	61.6	61.7	61.7	61.7	61.7	61.7	61.8	61.8	61.8	61.8	61.8	61.8	61.8	61.8	61.8	61.8	61.8	61.9	61.8	61.8	61.7	61.7	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.6	61.7	61.7	61.7	61.7	61.8	61.8	61.9	62	62.1	62.2	62.3	62.5	62.6	62.7	62.8	62.9	62.9	63	63	63.1	63.1	63.1	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.4	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.3	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.2	63.3	63.3	63.3	63.4	63.4	63.5	63.5	63.5	63.6	63.6	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.7	63.8	63.8	63.8	63.8	63.8	63.8	63.8	63.8	63.9	63.9	63.9	64	64	64.099999999999994	64.2	64.3	64.400000000000006	64.400000000000006	64.400000000000006	64.5	64.5	64.5	64.599999999999994	64.599999999999994	64.7	64.7	64.8	64.900000000000006	64.900000000000006	64.900000000000006	65	65	65	65	65	65	64.8	64.7	64.599999999999994	64.599999999999994	64.599999999999994	64.599999999999994	64.599999999999994	64.599999999999994	64.599999999999994	64.599999999999994	64.599999999999994	64.7	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.5	65.599999999999994	65.7	65.7	65.7	65.8	65.8	65.8	65.8	65.8	65.7	65.5	65.3	65.099999999999994	64.900000000000006	64.8	64.8	64.8	64.900000000000006	64.900000000000006	65	65.2	65.400000000000006	65.5	65.7	65.8	66	66.3	66.5	66.8	67.099999999999994	67.400000000000006	67.599999999999994	68	68.3	68.8	69.400000000000006	70.099999999999994	70.900000000000006	71.900000000000006	73.099999999999994	74.5	76	77.8	79.8	82.1	84.9	87.8	91	94.5	98.1	101.8	105.5	109.8	114.8	120.6	126.9	133.80000000000001	141	148.69999999999999	156.6	164.6	173.1	181.6	190.2	198.9	208	217.5	227.5	237.4	247.7	258	268.2	278.7	289.2	300	311.10000000000002	322.3	333.9	345.9	358	370.9	383.7	396.7	409.9	423.4	437.1	451.1	465.2	479.8	494.3	508.8	523.6	538.20000000000005	553	567.9	582.6	597.70000000000005	612.79999999999995	627.79999999999995	643.20000000000005	658.1	672.9	687.7	702.1	716.4	730.6	744.3	757.8	770.9	783.8	796.8	809.6	822.8	836.4	850.4	865.2	880.4	896.1	913.1	930.1	947.8	965.2	981.7	997.3	1011.9	1025.2	1037.7	1048.8	1059	1068.3	1076.5999999999999	1083.8	1089.8	1095.2	1100.4000000000001	1105.3	1110.0999999999999	1114.8	1119.2	1123.5	1127.5999999999999	1131.5	1135.4000000000001	1139.4000000000001	1143.5	1147.5999999999999	1151.7	1155.8	1159.9000000000001	1163.8	1167.5	1170.5999999999999	1173.8	1176.7	1179.5	1182.2	1185.0999999999999	1188.3	1191.7	1195.0999999999999	1198.7	1202.2	1205.8	1209.0999999999999	1212	1215	1217.8	1220.4000000000001	1222.7	1225.2	1227.9000000000001	1230.5	1233.0999999999999	1235.0999999999999	1237	1238.8	1240.2	1241.4000000000001	1242.4000000000001	1243.4000000000001	1244.7	1246	1247	1247.7	1248.4000000000001	1249	1249.4000000000001	1249.9000000000001	1250.4000000000001	1251.0999999999999	1252	1252.7	1253.4000000000001	1254.2	1254.8	1255.3	1255.7	1257.7	1260	1261.7	1262.5999999999999	1263.3	1263.8	1264.3	1264.5	1264.5999999999999	1264.9000000000001	1265.3	1265.4000000000001	1265	1263.7	1261.4000000000001	1259	1256.5999999999999	1254.3	1252	1249.9000000000001	1247.9000000000001	1246.0999999999999	1244.3	1242.5	1240.8	1239.0999999999999	1237.5	1235.9000000000001	1234.3	1232.7	1231.2	1229.7	1228.3	1226.9000000000001	1225.5999999999999	1224.2	1222.9000000000001	1221.5	1220.2	1218.9000000000001	1217.5	1216.0999999999999	1214.8	1213.4000000000001	1212	1210.5999999999999	1209.0999999999999	1207.5999999999999	1206	1204.4000000000001	1202.8	1201.2	1199.5	1197.8	1196.0999999999999	1194.3	1192.4000000000001	1190.5	1188.5999999999999	1186.5999999999999	1184.5999999999999	1182.7	1180.7	1178.7	1176.7	1174.7	1172.5999999999999	1170.5999999999999	1168.4000000000001	1166.2	1163.9000000000001	1161.5	1159.0999999999999	1156.5	1153.9000000000001	1151.0999999999999	1148.4000000000001	1145.5999999999999	1142.9000000000001	1140.0999999999999	1137.2	1134.2	1131.2	1128	1125.3	1122.3	1119.2	1115.8	1112.5999999999999	1109.7	1106.2	1103.0999999999999	1099.7	1096.7	1093.4000000000001	1090.2	1087.0999999999999	1083.8	1080.7	1077.5	1074.2	1071	1068	1064.8	1061.5999999999999	1058.3	1055.0999999999999	1051.9000000000001	1048.7	1045.7	1042.5	1039.2	1036.0999999999999	1033.0999999999999	1029.9000000000001	1026.9000000000001	1023.6	1020.5	1017.5	1014.2	1011.4	1008.2	1005.3	1002.1	999.2	996.2	993	990	986.8	983.9	980.7	977.8	974.9	971.8	968.9	966.1	963.2	960.2	957.2	954.4	951.5	948.4	945.6	942.5	939.8	936.9	933.8	931.1	928.3	925.2	922.4	919.6	916.6	914	911.3	908.6	905.8	903.1	900.5	897.6	894.9	892.2	889.6	886.8	884.1	881.4	878.8	876.1	873.6	871	868.3	865.7	863.2	860.5	857.9	855.4	852.9	850.4	847.9	845.4	843	840.4	838	835.5	833.1	830.7	828.2	825.8	823.5	821.1	818.8	816.6	814.2	812	809.9	807.7	805.5	803.3	800.9	798.6	796.3	794.1	791.9	789.6	787.4	785.1	783	780.8	778.6	776.4	774.3	772.2	770.1	767.9	765.8	763.7	761.6	759.5	757.5	755.4	753.2	751.1	749	746.8	744.7	742.7	740.6	738.5	736.4	734.4	732.3	730.3	728.8	727.3	725.6	723.8	721.9	720	718	716.2	714.2	712.4	710.5	708.6	706.6	704.8	703.1	701.2	699.4	697.6	695.7	693.9	692	690.2	688.4	686.6	684.9	683	681.2	679.4	677.7	675.9	674.1	672.3	670.6	668.9	667.1	665.4	663.6	661.8	660.1	658.3	656.5	654.79999999999995	653.1	651.29999999999995	649.6	647.9	646.20000000000005	644.5	642.70000000000005	641.1	639.4	637.70000000000005	636.1	634.4	632.70000000000005	631.1	629.4	627.70000000000005	626	624.4	622.70000000000005	621.1	619.4	617.79999999999995	616.20000000000005	614.6	612.9	611.29999999999995	609.70000000000005	608.1	606.5	604.9	603.29999999999995	601.70000000000005	600.1	598.5	596.9	595.29999999999995	593.6	592.1	590.5	588.9	587.4	585.79999999999995	584.20000000000005	582.70000000000005	581.20000000000005	579.6	578.1	576.6	575	573.5	572	570.5	569	567.4	565.9	564.5	563	561.5	560	558.5	557.1	555.70000000000005	554.29999999999995	552.9	551.4	550	548.6	547.1	545.70000000000005	544.29999999999995	542.9	541.5	540	538.6	537.29999999999995	535.9	534.6	533.20000000000005	531.79999999999995	530.4	529	527.6	526.1	524.79999999999995	523.4	522.1	520.70000000000005	519.29999999999995	517.9	516.6	515.20000000000005	513.79999999999995	512.5	511.1	509.8	508.5	507.2	505.8	504.4	503.1	501.9	500.6	499.2	497.8	496.5	495.1	493.6	492.3	490.8	489.5	488.1	486.7	485.3	483.9	482.6	481.2	479.8	478.5	477.1	475.7	474.3	472.9	471.5	470.1	468.8	467.3	465.9	464.6	463.2	461.8	460.3	459	457.5	456.2	454.8	453.4	452	450.6	449.2	447.8	446.4	444.9	443.6	442.2	440.8	439.4	438	436.7	435.4	434	432.6	431.2	429.8	428.3	426.9	425.5	424.1	422.7	421.3	419.9	418.5	417.1	415.7	414.4	413	411.6	410.2	408.7	407.2	405.6	404.6	403.3	402	400.7	399.4	398	396.7	395.4	394.1	392.8	391.5	390.2	389	387.8	386.5	385.2	383.8	382.5	381.2	379.9	378.6	377.3	375.9	374.6	373.3	372	370.8	369.4	368.1	366.8	365.6	364.3	363	361.7	360.5	359.2	357.9	356.7	355.5	354.3	353.1	351.9	350.7	349.4	348.2	347	345.8	344.6	343.4	342.1	340.9	339.7	338.6	337.4	336.2	Time (sec)
Temp (oC)
15% Polymer
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Temp (oC)
15% T7 Biomass
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Temp (0C)
5% T7 Biomass
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Temp (0C)
5% T7 Polymer
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Temp (0C)
15% T7 Polymer
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Temp (0C)
Sinter Yield
5%	Coke	OH	RB	BSG	pp	ps	55	51	49	50	38	40	15%	Coke	OH	RB	BSG	pp	ps	47	45	46	34	32	
Sinter Yeild (%)



Sinter Rate
5%	Coke	OH	RB	BSG	PP	PS	11.37	13.71	12.4	9.9700000000000006	11.38	13.6	15%	Coke	OH	RB	BSG	PP	PS	11.55	9.99	8.5400000000000009	10.47	11.71	
Sinter rate mm min-1)



FeO 
Coke 	5OH	5RB	5BSG	1.986666666666667	3.125	2.5550000000000002	1.833333333333333	
FeO (%)


Sinter porosity
Porosity	Coke	5OH	5RB	5BSG	17.239999999999991	14.425000000000001	12.53	17.23	Material Substitution

Porosity (%)



5% Biomass - CO
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Carbon Dioxide (%)
15% Biomass - CO2
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Carbon Dioxide (%)
5% Biomass - Combustion Efficiency
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Combustion Efficiency
15% Biomass - Combustion Efficiency
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Base	5OH	5BSG	5RB	15OH	15BSG	15RB	1932.39285823198	1910.3013957257399	1910.22178683323	1908.5713590473599	1866.11847071327	1865.8765815496899	1860.92870165093	Substitution

Energy (net calorific value,MJ)


Abiotic Depletion ( ADP Fossil, MJ)
Base	5OH	5BSG	5RB	15OH	15BSG	15RB	1811.31490026693	1789.0463246039601	1788.8431575970999	1787.5742460382301	1744.5091732780099	1743.8972594248701	1740.0932296773599	Substitution

Energy (net calorific value,MJ)


Global Warming Potential
Base	5OH	5BSG	5RB	15OH	15BSG	15RB	375.14571536156802	373.358264459005	369.08168554594198	371.60456774432498	366.98336265387792	362.75349418615798	361.62228260052598	Substitution

GWP (kgCO2 -Equiv.)


Global Warming Potential
Base	5OH	5BSG	5RB	15OH	15BSG	15RB	375.14571536156802	369.15826445900501	356.02168554594198	366.00456774432502	354.583362653878	323.853494186158	344.92228260052599	Substitution

GWP (kgCO2 -Equiv.)


GWP
1.9914446015151099	OH -Economic allocation

GWP (kgCO2 -Equiv.)


GWP
913.63146276188604	OH -Mass    allocation

GWP (kgCO2 -Equiv.)


Abiotic Depletion
1286.8166501206299	OH -Mass allocation

Abiotic Depletion (MJ


Abiotic Depletion
50.505087692678288	OH -Economic allocation

Abiotic Depletion (MJ)


Energy Use
79.005147782716094	OH -Economic allocation

Energy (net calorific value,MJ)


Energy Use
2022.6352292900499	OH- Mass allocation

Energy (net calorific value,MJ)
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Figure 32: Cross section schematic of sinter pot

Mount wrightiron ore (MWIO) is filled aroundthe side of the cone using a small
funnel untiljust before it reaches the first thermocouple (1). Itis important to note that
the cone is not fixed in position and as such when mountwrightiron ore is poured this
will alter the alignment of the cone. It is good practice to push down on the cone and
aim to keep the cone straight with use of fingers when pouring in the mount wright

Once the mount wrightiron ore has been filled up to the point of the first
thermocouple (1) you will findthat the cone s fixed in its position and can only be
altered with some force. The next stage is to pierce the thermocouples through the

cone.

The first thermocouple to be pierced through the cone should be the thermocouple (1)
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‘SAVING AUTORECOVERY FILE THESIS - KHMIAH V3: ®




image17.png
Brewery Process - Kelham (Updated)
roces e qanes
T s o e s s,

Nation: Brewery Keham B

Kelham Isiand Brewer KIB Product <uso> X
GB: Blectricty grid mix PE IF* <uso> _—
—

EU-27:Tapwater PE I

_
Yeastbyproduct)

P

GoiNouralgesmpe B R
BarleyMalt Ecoinvent o | Spent Grain (by-product) #*

<wso> _—

Yeast <ws0>

Spent Hops (by-product)
_—




image18.png
Rice Mill - updated

Reervestng s Fl—

@ Eecroygumre P

G8:Notura gasmixpe. B

EU-27:Tapwater PE I
— )

rice miling <u-s0>

X

miled rice <uso>

fice bran <uso>

rice husk <uso>




image19.png
B HE S 0=

GEBl ooste | HOME  INSEIRT  DESGN  PAGELAYOUT  REFERENCES  MALINGS  REVIEW  VIEW Miah, Kamal - Object Edit View Help
[ 2 IE] v q @
- - TRZBEX|>|F P @ aeID
L] [m] [R] [P] |s LA AaBbCcDc | AaBbCcD: AaBbC( AaBbCc AaBbCCL AaBbCCL AaBbCcD Fre3 <f] o S
Letter Memo Report Progress Short  Pastein Update T TNo S 2 5 [ Change Helpfile  Info Oat Husk Pon: Ost Husk: &2
Rep! gress st e Normal | TNoSpac.. Heading1 Heading Heading3 Heading4 Heading5 |7 as pf Process panRefrence quanties
Report Note  document fields Personallnfo~ UK The nanes o the bse proceses e shown
Tempiates Tata Steel RD Specalfunions Switching functions stytes o Settings info -
o 4 3 2 1 X 1 2 3 4 s 7 s s 1 2 5 woy s i B: Ectriaty grid mix PE [F* OHProcess <uso> "
e y
create the model and import the model into the sinter plant model.
GB: Natural gas mixPE [
—
)
foatprocess <wso> !
G oy grd e T FIEosmynesa &
om0 =) )
Go:Nowralgus e
—_— =
EETy OatHrvesting Econvent &8*
|
<wso>
EU-27: Topwater PE IF 556 kg
"at Husk <us0> &
—
e e
Ootharvestng &
Ecomvent <us0> =y

Figure 16 Material & Energy flow for Oat Product

PAGEGSOF 116  3082WORDS [[X ENGLISH (UNITED KINGDOM) ————+ 1t
16:39

g ElT o] & TS~ i = T 0 e 2,

<
System: Changed.





image20.png
GERMAPDT.

Object Edt View Help

B A3 E X[ ] p)

Oat Husk economic allocation [Oat] -- DB Plan *

Oat Husk economic allocation
Proces parRfeence auarcees
The rams f e base proesses 1 shown.

GB: Elctricty grid mx PE

EU-27: Tap water PE

<uso>

<

System: Changed. ge: System, 06/08/2017 17:20:09

OatHarvesting Ecoinvent 5

q @

Y ) @

o Ot Process <u<o>
— )
536

GB: Natural gasmix PE [

to2zkg

(GUID: (18D16412-B7C3-40EE-AB82-5EB1D1316A34)

=2l

Q P3| ~

|2 e -

Selection: Oat Husk economic ...]




image21.png
sinter picsica [Compatibility Mode] - Microsoft Word

T — e e ——
L. @ | = ; #Fnd- 20 ) cut L. % #4Find -
cobripody <1t - AN A | aasbecene | agbcede AaBbC: AaBbee AAB aassce aasvceon namvceos namce A B @ D) Tmesteaton -Ji2_-| A" T | aaBocet | AaBbCel AaBb( AaBbCi AaBb( & norne | B
Paste - 3 - - - - T Normal | T No Spaci. leading leading itle ubtitle ubtle Em. mphasis  Intense ron, Change | Sign and - 3 1= - T Normal | T No Spaci. leading leading itle Change | Sign and
g romatpanter| B 4 U7 e X, ¥-A- B Normal | 7o sp: Headingl Heading2 Tt Subtitle  Subtle Em.. Emph Imense€.  Stong o Change U Snand 1 S romatpanter B 4 U ke X X = i Normal | 7o sp: Headingl Heading2 Tt | AN | 1 et | Sonand
Cipbourd e e e catng_| Py Cipbourd e e s catng_| Py
In this case, a mass allocation method was applied to determine the amount of material
and energy needed to produce the co-products for each biomass product. Mass allocation
was used as opposed to economic or energy_allocation due to mass of the product and by- I
product being known and the relative ease in applying a mass allocation approach. S
The next approach once the allocation method was applied was to create the scenario — '
model of substituting the biomass with the coke breeze. | —
i | o — i —
|
1 1 -
1 1 -
1 k v o
1 1 .
—-— e
1
1
1 —
H S
1
1 - - E
There are several steps and assumptions that have to happen before a scenario model can ° « -
hd o6 ot "
Page 50172 | Words
[Srimiomdelf °

Pageiiof3 | worasi4 | | 7 |




image22.emf

image23.emf

image24.emf

image25.png
57kg
30% CO,

72kWh
138kg scrap

288kg
5-10% CO,

BF gas

sinter strand

‘pellet plant
iy
! 1 e
285 k
25% CO,

blast
furnace

coal = 1710
limestone = 1

1255 kg COre
inBF gas.

B8,

b

hot blast

total CO, emission:
™ 1815 kgft rolled coil

709kg
20% CO,

power
plant

vy

8dkg
10% CO,

hot strip
mill

stesl
plant

converter gas ’(J

[ carbon-bearing materials.

lime kiin
coke
oven gas
coke | i
plant  [3
T
limestone coal
109kg 382kg

CO, emissions expressed as volume (k
rolled coil) and concentration n flue gas (vol%)




image26.emf

image1.jpeg




