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Abstract
Vapor-liquid equilibrium (VLE) measurements of the (CO2 + CH4) system are reported along seven isotherms at temperatures varying from just above the triple point to just below the critical point of CO2 at pressures from the vapor pressure of pure CO2 to approximately 9 MPa, including near-critical states. From these data, the critical locus has been determined and correlated over its entire length. The VLE data are correlated with the Peng-Robinson equation of state (PR-EoS), using a temperature-dependent binary interaction parameter, and also compared with the predictions of the GERG-2008 equation of state. The former represents the phase compositions across all isotherms with a root-mean-square mole-fraction deviation of S = 0.0075 while, for the latter, S = 0.0126. Measurements of the three-phase solid-vapor-liquid equilibrium (SVLE) line are reported at temperatures from approximately (204 to 216) K and a new correlation is developed which is valid from 145 K to the triple point of CO2. Additionally, we report the partitioning of trace levels of H2S between coexisting liquid and vapor phases of the (CO2 + CH4) system and compare the results with the predictions of the PR-EoS.
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1. Introduction
[bookmark: _GoBack]The binary system of CO2 + CH4 is one of the key mixtures in gas processing and is especially important in relation to high CO2-content natural gas processing, CO2-enhanced gas recovery, CO2 sequestration and hydrogen production from natural gas. The system is one of the most studied binary mixtures with at least 24 different reports on the vapor-liquid equilibrium alone. Figure 1 shows the phase diagram of the CO2 + CH4 system in temperature-pressure co-ordinates. This is a type 1 system with a continuous vapor-liquid critical line connecting the critical points of the pure components. A continuous solid-vapor-liquid equilibrium (SVLE) line connects the triple points of the two pure components and exhibits a pronounced maximum pressure at temperatures slightly below the CO2 triple-point temperature. The region of the phase diagram bounded by the critical lines and the SVLE curve is of course the region within which vapor-liquid equilibrium (VLE) can occur. As shown in Fig. 1, the available experimental VLE data (see Table 1) [1-24] cover almost all of this region. Nevertheless, there are significant discrepancies between different literature sources and no single study covers the whole of the region from the triple point temperature to the critical temperature of CO2. For this reason, we have revisited the VLE of the (CO2 + CH4) system using a modern analytical apparatus.


Figure 1. Phase diagram of the (CO2 + CH4) system where T is temperature and p is pressure. Phase boundaries are shown as solid lines: blue, vapor pressure of CH4 [25]; red, sublimation/vapor pressure of CO2 [26]; grey, melting curves of pure CH4 and pure CO2; green, three-phase solid-vapor-liquid equilibrium line (this work); orange, vapor-liquid critical curve (this work). Symbols: , pure-substance triple points; , pure-substance critical points; , state points for literature VLE data [1-24]; ; state points for VLE data reported in this work.

From a review of the literature data, it was also apparent that the path of the SVLE curve between the maximum pressure and the triple-point temperature of CO2 had not been determined precisely. Therefore, a second objective of this study was to make new measurements of this locus.


Table 1. Summary of available experimental data for the VLE of (CO2 + CH4). Tmin, Tmax, pmin and pmax define the ranges of temperature T and pressure p for each data set.
	Tmin/K
	Tmax/K
	pmin/MPa
	pmax/MPa
	Year
	Authors
	Ref.

	199.8
	271.5
	1.48
	7.91
	1954
	Donnelly and Katz
	[1]

	143.3
	222.6
	0.76
	5.20
	1959
	Pikaar
	[2]

	277.6
	277.6
	6.89
	6.89
	1959
	Robinson et al.
	[3]

	241.5
	241.5
	2.41
	2.41
	1964
	Hensel and Massoth
	[4]

	233.2
	283.2
	5.27
	8.19
	1968
	Kaminishi et al. 
	[5]

	283.2
	293.2
	4.50
	8.33
	1968
	Toriumi and Kaminishi
	[6]

	173.4
	219.9
	2.66
	6.20
	1968
	Neumann and Walch
	[7]

	253.2
	288.2
	6.23
	8.52
	1971
	Arai et al. 
	[8]

	230.0
	270.0
	0.89
	3.19
	1976
	Davalos et al. 
	[9]

	153.2
	219.3
	1.19
	6.49
	1978
	Mraw et al. 
	[10]

	270.0
	270.0
	3.20
	3.20
	1978
	Somait and Kidnay
	[11]

	219.3
	270.0
	0.58
	8.42
	1983
	Al-Sahhaf et al. 
	[12]

	258.2
	258.2
	6.90
	6.90
	1986
	Freitag and Robinson
	[13]

	205.4
	256.2
	5.83
	8.29
	1989
	Esper at al. 
	[14]

	220.0
	223.2
	2.00
	5.00
	1990
	Knapp et al. 
	[15]

	288.5
	293.4
	5.12
	8.15
	1992
	Xu et al. 
	[16]

	293.0
	298.1
	6.02
	8.04
	1992
	Bian
	[17]

	301.0
	301.0
	6.86
	7.56
	1993
	Bian et al. 
	[18]

	230.0
	270.0
	0.89
	8.38
	1995
	Wei et al. 
	[19]

	230.0
	270.0
	0.89
	3.20
	2001
	Webster and Kidnay
	[20]

	112.0
	169.9
	0.09
	2.32
	2012
	Shen et al. 
	[21]

	277.8
	302.2
	4.59
	7.54
	2014
	Ahmad et al. 
	[22]

	240.4
	297.2
	1.83
	8.37
	2015
	Nasir et al. 
	[23]

	293.1
	303.2
	5.73
	7.93
	2018
	Petropoulou et al. 
	[24]




Many of the gas processing scenarios mentioned above involve multi-component mixture of CH4, CO2 and other substances. Thermodynamic models, optimized against experimental data for binary sub-systems, are typically used to compute VLE and other properties of such systems. Toxic and corrosive acid gases, such as H2S, OCS or SO2, are often present under processing conditions but experimental data for mixtures containing these components are quite scares. In an effort to address this problem, we also adopted as a third objective measuring the partitioning of trace levels of H2S between coexisting liquid and vapor phases in the (CO2 + CH4 + H2S) ternary mixture. This provides very useful information, especially as H2S is often a trace component, while allowing experiments to be carried out in a safe and reliable way.

2. Experimental
2.1 Apparatus
The apparatus used in this work has been described in detail by Fandiño et al. [27] and Souza et al. [28]. Briefly, it comprised a stainless-steel pressure vessel immersed in a refrigerated thermostatic bath and equipped with two electromagnetic sampling values (Rolsi, Evolution IV). Short capillaries (i.d. 0.13 mm) connected the sampling valves to interior of the equilibrium cell, one terminating just below the lid and the other extending almost to the bottom. The sampling valves and capillaries permitted small samples of coexisting liquid and vapor phases to be withdrawn and transferred directly to a gas chromatograph (GC) for on-line sample analysis. The vessel, of approximately 160 cm3 volume, was fitted with a magnetic stirrer to promote equilibrium. The temperature was measured with a platinum resistance thermometer (Fluke model 5615) inserted into a thermowell bored in the wall of the vessel, and the pressure was measured with a pressure transmitter (Keller model PA-33X, 30 MPa full scale) connected in the filling line. Standard uncertainties of temperature and pressure were 0.006 K and 0.009 MPa respectively. A secondary vessel, of known volume and equipped with pressure and temperature sensors, was used to store CO2 in a gaseous state. When initially charging the VLE cell, the CO2 was fed from this secondary vessel and the amount admitted was estimated from the measured change in pressure, the temperature and the volume of the secondary vessel. CH4 was admitted directly from the gas supply cylinder via a needle valve.

2.2 Materials
The gases used in this work are detailed in Table 2.

Table 2. Description of chemical samples where x denotes mole-fraction purity and z denotes mole fraction of a mixture component.
	Sample
	CAS Number
	Source
	Composition
	Purity as supplied
	Additional purification

	Carbon dioxide
	124-38-9
	BOC
	
	x ≥ 0.99995
	None

	Methane
	74-82-8
	BOC
	
	x ≥ 0.9995
	None

	Nitrogen
	7727-37-9
	BOC
	
	x ≥ 0.999992
	None

	Helium
	7440-59-7
	BOC
	
	x ≥ 0.99999
	None

	(1 – z) CO2 + z H2S
	
	BOC
	z = 1 x 10-3 a
	x ≥ 0.999
	None

	(1 – z) CO2 + z H2S
	
	SIP
	z = 10.0 x 10-6 b
	x ≥ 0.999
	None

	(1 – z) CO2 + z CH4
	
	SIP
	z = 0.0500 a
	x ≥ 0.9999
	None


a standard uncertainty u(z) = 0.0058z
b standard uncertainty u(z) = 0.029z

2.3 Gas Chromatography
Composition measurements were made using a gas chromatograph (Agilent model 7890A) equipped with a thermal conductivity (TCD) and a sulfur-specific flame photometric detector (FPD). The GC was fitted with a ShinCarbon ST packed column (80/100 mesh, 2 m long x 1.0 mm ID) for measurements on the (CO2 + CH4) binary system, while for measurements on the (CO2 + CH4 + H2S) ternary system a RT Sulfur column was used (100/120 mesh, 2 m long x 2.0 mm ID). Sulfur-inert tubing, fittings and valves were used throughout the GC system. For calibration, an internal 10-port gas-sampling valve was used. This was fitted with sample loops having nominal volumes of 0.05 mL and 0.26 mL. As described previously [27, 28], these loops were filled with calibration gases by means of filling lines equipped with pressure sensors to allow the pressure of the gas in the loop to be determined immediately prior to injection onto the column. In this work, we also added K-type thermocouples bonded onto the sample loops so as to obtain a more accurate measurement of the loop temperature. Each sample loop was equipped with two thermocouples at different points along its length and the average temperature was used. The purpose of this instrumentation was to allow the gas density in the filling loop to be calculated from an equation of state.

The primary means of calibration for the (CO2 + CH4) binary system was an absolute method. In this approach, the sample loops, operating at a temperature of approximately 323.15 K, were filled alternately with the pure gases to various pressures between (0.1 and 0.5) MPa. The molar density ρi of gas i in a filling loop was calculated from the measured temperature and pressure using a reference equation of state [25, 26], and the corresponding chromatographic peak area Ai was measured on the TCD. A slightly non-linear calibration relationship was then established by regression with the following equation:

	.	(1)
Here, ni is the amount of component i, and V is the volume of the sample loop. When applied to determine the composition of a mixture, the sample-loop volume cancels out and so a nominal value was adopted for the larger loop and the ratio of the two loop volumes was treated as an adjustable parameter such that the calibration data from the two different loops joined smoothly. Figure 2 illustrates the results of the calibration for (CO2 + CH4).
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Figure 2. Thermal-conductivity detector calibration data for CH4 (a and c) and CO2 (b and d) with He carrier gas: (a) and (b), gas molar density ρ under filling-loop conditions against peak area response A; (c) and (d), deviations Δρ of gas molar density from Eq. (1) against area response A. , experimental data; ——, Eq. (1).

As a validation of the method, we analyzed a standard test mixture (1 – z) CO2 + z CH4, obtained from SIP Analytical with z = (0.0500 ± 0.0003); the composition determined by GC was z = (0.0503 ± 0.0024) where confidence intervals are based on one standard uncertainty.

In the case of H2S, the sulfur-specific FPD was used which sources a current proportional to the square of the amount of sulfur in the sample. Calibration was carried out using a prepared mixture containing 10 ppm of H2S in CH4 and the results conformed to the following equation:

	.	(2)
Fig. 3(a) shows the calibration data gathered using the larger sample loop only. Given the very dilute nature of the test mixture, the density (concentration) of H2S was taken to be the molar density of pure CH4 multiplied by the mole fraction of H2S. Fig. 3(b) shows the deviations of the calibration data from Eq.(1) and indicates satisfactory agreement. It should be noted that, since the objective was ultimately to determine a distribution coefficient for H2S between coexisting liquid and vapor phases, we only required linearity of the relationship between n and √A.
 
Figure 3. Flame photometric detector calibration data for H2S with He carrier gas: (a) H2S molar density ρ under filling-loop conditions against square root of the peak area response A; (b) deviations Δρ of H2S molar density from Eq. (2) against area response A. , experimental data; ——, Eq. (2).

The GC conditions were optimized to minimize the analytical runtime while assuring complete separation between the chromatographic peaks corresponding to the different components.

The experimental procedure for the binary VLE measurements was essentially identical to that described earlier for (CO2 + H2), (CO2 + N2) and (CO2 + CO) systems [27, 28]. Measurements were conducted along isotherms. The initially clean and evacuated cell was first filled approximately one third to half full with pure CO2. The equilibrium vapor pressure of the CO2 was measured and compared with the equation of state (EoS) of Span and Wagner [26]. If the deviation of the vapor pressure from the EoS was within the combined uncertainty then the measurements continued; if not the sample was vented and the vessel subjected to further cycles of purging with CO2 and evacuation. To increase the pressure along an isotherm, pure methane was admitted to the cell in increments. Following the establishment of equilibrium at each state point, as judged from the constancy of temperature and pressure, samples were taken alternately from the coexisting liquid and vapor phases. The first sample from each phase was always discounted and then, typically, five or six samples were analyzed for each phase. The VLE cell was not equipped with a window and the coexistence of liquid and vapor phases was verified by monitoring the composition of the samples withdrawn from the top and the bottom of the cell. In most cases, the initial CO2 filling level was such that the liquid-vapor interface remained in between the two sampling locations up to the maximum pressure investigated on a given isotherm, as evidenced by the measured compositions. Only at the highest temperature investigated (303.15 K) was there any difficulty in ensuring that the measurements remained within the two-phase region; in that case it was necessary to try several initial filling levels. 

The procedure for SVLE measurements was the same as described previously [27] and involved determining the three-phase temperature-pressure locus only without sampling.

For the ternary VLE measurements, a procedure similar to that for the binary mixture was followed. Three gas supplies were used during these measurements: pure CO2, pure CH4 and a mixture of 1000 ppm H2S in CH4. When increasing the pressure along an isotherm, gas mixture was injected along with additional pure CH4 so as to establish a liquid-phase mole fraction of H2S ≤ 40 ppm. Samples were separated on the RT Sulfur column with CH4 and CO2 eluting first and passing directly to the TCD. After the CO2 peak had eluted, a valve in the GC was switched to direct the column effluent to the FPD to allow the H2S peak to be determined. The sample size taken was kept sufficiently small that the absolute amount of H2S was within the range of the calibration. However, since just the ratio K3 = y3/x3 was to be determined, we require only that the FPD signal obeyed Eq.(2); the value of the calibration coefficient aH2S was not required. Despite the use of sulfur-inert tubing, fittings and valves throughout, there was evidence of H2S adsorption in the sampling system. We observed that the first few chromatographic peaks in a series of samples were smaller than expected. With repeated sampling, the peak areas became constant and the value of K3 was repeatable from one sample to the next. Since the measurements were made on mixtures of different and unspecified overall composition, we report only the mole fractions of H2S in the liquid phase and the corresponding values of K3, effectively in the limit of infinite dilution.

SVLE measurements were carried out without sampling of the phases. Crossing of the three-phase equilibrium line, separating the regions of (vapor + liquid) and (solid + liquid) coexistence, was determined from isochoric pressure measurements during a slow cooling ramp as described previously by Fandiño et al. [27].

3. Results
3.1 VLE of the (CO2 + CH4) binary system
The VLE of the (CO2 + CH4) system was measured along seven isotherms at temperatures from (218.15 to 303.15) K at pressures from the vapor pressure of pure CO2 to just below the mixture critical pressure. The experimental results obtained for both the vapor and the liquid phases are given in Table 3 in which the temperature T, pressure p and mole fractions x and y are the average of temperature, pressure and liquid or vapor mole fraction of CH4 at each state point, based on replicated measurements. The corresponding standard uncertainties, calculated as detailed in reference [28], are also given in Table 3. The measured data are shown in Fig. 4 on a pressure-composition diagrams for all seven temperatures measured. There is an slight increase in the uncertainty in the mole fractions with increase in pressure. The highest composition uncertainties are generally in the proximity of the critical point on each isotherm as a consequence of the increased influence of the uncertainty in pressure.


Table 3. Experimental VLE data for CO2 (1) + CH4 (2) at temperature T and pressure p, where x2 is the mole fraction of CH4 in the liquid phase with standard uncertainty u(x2), and y2 is the mole fraction of CH4 in the vapor phase with standard uncertainty u(y2).a
	T/K
	p/MPa
	x2
	y2
	uc(x2)
	uc(y2)

	218.124 b
	0.5532
	0.0000
	0.0000
	-
	-

	218.145
	0.8732
	0.0132
	0.3468
	0.0011
	0.0027

	218.180
	1.1058
	0.0237
	0.4696
	0.0007
	0.0028

	218.171
	1.8213
	0.0582
	0.6546
	0.0066
	0.0025

	218.169
	2.8929
	0.1218
	0.7576
	0.0012
	0.0020

	218.172
	3.7838
	0.1917
	0.7963
	0.0017
	0.0018

	218.160
	4.6286
	0.2919
	0.8115
	0.0023
	0.0017

	218.163
	5.1122
	0.3740
	0.8162
	0.0026
	0.0017

	218.151
	5.3996
	0.4287
	0.8174
	0.0027
	0.0017

	218.161
	5.7312
	0.5209
	0.8157
	0.0028
	0.0017

	218.161
	5.8674
	0.5588
	0.8142
	0.0027
	0.0017

	218.165
	5.9578
	0.5848
	0.8126
	0.0027
	0.0017

	218.162
	6.0455
	0.6099
	0.8105
	0.0026
	0.0017

	218.170
	6.2832
	0.6811
	0.7970
	0.0024
	0.0018

	218.162
	6.3845
	0.7245
	0.7738
	0.0022
	0.0019

	
	
	
	
	
	

	233.154 b
	1.0040
	0.0000
	0.0000
	-
	-

	233.160
	1.3425
	0.0141
	0.2286
	0.0008
	0.0021

	233.156
	1.7737
	0.0314
	0.3955
	0.0006
	0.0027

	233.156
	2.8909
	0.0862
	0.5898
	0.0009
	0.0027

	233.156
	3.8581
	0.1431
	0.6639
	0.0014
	0.0025

	233.158
	4.6773
	0.2028
	0.6993
	0.0018
	0.0023

	233.158
	5.4856
	0.2763
	0.7180
	0.0022
	0.0022

	233.160
	5.9690
	0.3314
	0.7236
	0.0025
	0.0022

	233.162
	6.3499
	0.3824
	0.7245
	0.0026
	0.0022

	233.163
	6.7550
	0.4449
	0.7198
	0.0027
	0.0022

	233.161
	7.0343
	0.4977
	0.7104
	0.0028
	0.0023

	233.159
	7.2113
	0.5360
	0.6982
	0.0028
	0.0023

	
	
	
	
	
	

	243.123 b
	1.4287
	0.0000
	0.0000
	-
	-

	243.160
	1.7687
	0.0133
	0.1713
	0.0006
	0.0017

	243.152
	2.3978
	0.0392
	0.3552
	0.0005
	0.0026

	243.152
	3.1965
	0.0760
	0.4836
	0.0008
	0.0028

	243.155
	3.8823
	0.1111
	0.5495
	0.0011
	0.0027

	243.154
	4.8616
	0.1694
	0.6077
	0.0016
	0.0026

	243.157
	5.6499
	0.2260
	0.6348
	0.0019
	0.0026

	243.150
	6.9907
	0.3551
	0.6488
	0.0025
	0.0025

	243.157
	7.4730
	0.4208
	0.6376
	0.0027
	0.0026

	243.158
	7.8819
	0.5101
	0.5948
	0.0028
	0.0027

	
	
	
	
	
	

	258.159 b
	2.2923
	0.0000
	0.0000
	-
	-

	258.157
	2.6446
	0.0162
	0.1117
	0.0005
	0.0012

	258.142
	3.0422
	0.0291
	0.2047
	0.0005
	0.0018

	258.151
	4.1449
	0.0769
	0.3667
	0.0008
	0.0026

	258.149
	4.9488
	0.1161
	0.4363
	0.0011
	0.0027

	258.148
	5.7641
	0.1613
	0.4807
	0.0015
	0.0028

	258.153
	6.2466
	0.1914
	0.5003
	0.0017
	0.0028

	258.154
	6.7410
	0.2240
	0.5133
	0.0019
	0.0028

	258.158
	7.2125
	0.2597
	0.5205
	0.0021
	0.0028

	258.152
	7.5498
	0.2922
	0.5203
	0.0023
	0.0028

	258.152
	7.8400
	0.3207
	0.5156
	0.0024
	0.0028

	258.157
	8.0253
	0.3511
	0.5084
	0.0025
	0.0028

	
	
	
	
	
	

	273.154 b
	3.4840
	0.0000
	0.0000
	-
	-

	273.145
	3.6338
	0.0056
	0.0318
	0.0003
	0.0005

	273.150
	4.4255
	0.0361
	0.1606
	0.0004
	0.0015

	273.146
	5.3830
	0.0769
	0.2615
	0.0008
	0.0021

	273.143
	5.8701
	0.0992
	0.2980
	0.0010
	0.0023

	273.145
	6.3753
	0.1245
	0.3271
	0.0012
	0.0024

	273.145
	6.9351
	0.1554
	0.3506
	0.0015
	0.0025

	273.149
	7.0664
	0.1625
	0.3555
	0.0015
	0.0025

	273.151
	7.2102
	0.1709
	0.3590
	0.0016
	0.0025

	273.153
	7.4111
	0.1845
	0.3632
	0.0017
	0.0026

	273.150
	7.6710
	0.2017
	0.3668
	0.0018
	0.0026

	273.156
	7.9234
	0.2210
	0.3664
	0.0019
	0.0026

	273.146
	8.0407
	0.2324
	0.3636
	0.0020
	0.0026

	273.152
	8.2135
	0.2495
	0.3587
	0.0021
	0.0025

	273.154
	8.2957
	0.2601
	0.3526
	0.0021
	0.0025

	
	
	
	
	
	

	288.155 b
	5.0910
	0.0000
	0.0000
	-
	-

	288.151
	5.5641
	0.0181
	0.0563
	0.0003
	0.0006

	288.137
	6.0279
	0.0367
	0.1017
	0.0004
	0.0010

	288.168
	6.5109
	0.0565
	0.1389
	0.0006
	0.0013

	288.156
	6.7690
	0.0684
	0.1548
	0.0007
	0.0015

	288.160
	7.0385
	0.0811
	0.1694
	0.0008
	0.0016

	288.161
	7.2644
	0.0922
	0.1806
	0.0009
	0.0016

	288.166
	7.5583
	0.1089
	0.1899
	0.0011
	0.0017

	288.153
	7.6479
	0.1146
	0.1920
	0.0011
	0.0017

	288.157
	7.8325
	0.1270
	0.1944
	0.0012
	0.0017

	288.158
	7.9790
	0.1395
	0.1932
	0.0013
	0.0017

	288.158
	8.0795
	0.1534
	0.1874
	0.0014
	0.0017

	
	
	
	
	
	

	303.166 b
	7.2123
	0.00000
	0.00000
	-
	-

	303.147
	7.2363
	0.00104
	0.00171
	0.00001
	0.00002

	303.147
	7.2858
	0.00336
	0.00487
	0.00004
	0.00005

	303.157
	7.2925
	0.00359
	0.00516
	0.00004
	0.00006

	303.156
	7.3165
	0.00466
	0.00653
	0.00018
	0.00019

	303.156
	7.3649
	0.00694
	0.00908
	0.00018
	0.00019

	303.157
	7.3845
	0.00795
	0.01006
	0.00019
	0.00020


a Standard uncertainties are u(T) = 0.006 K and u(p) = 0.009 MPa. b CO2 vapor pressure measurement.



Figure 4. Pressure-composition diagram for CO2 (1) + CH4 (2) where p denotes pressure and x2 and y2 are mole fractions of CH4 in the liquid and vapor phases, respectively. Open symbols denote experimental data and filled/bold symbols represent estimated critical points: , T = 218.15 K; , T = 233.15 K; , T = 243.15 K; , T = 258.15 K; , T = 273.15 K; , T = 288.15 K; , T = 303.15 K. Lines are smooth curves to guide the eye.

3.2 Partition Coefficient of H2S at High Dilution
Measurements of the partition coefficient K3 = y3/x3 were made in the ternary mixture of CO2 (1) + CH4 (2) + H2S (3) under conditions in which x3 ≤ 4 x 10-5. Under these conditions of high dilution, the gross phase behavior remains that of the (CO2 + CH4) binary mixture with a trace level of H2S partitioned between the coexisting phases. Measurements were made on four isotherms over a range of pressures similar to that investigated for the binary and the mole fractions of each component were determined in both phases. It was verified that the K factors, Ki = yi/xi, of CO2 and CH4 in the coexisting phases were in agreement with those determined in the binary system and we report, in Table 4, the values of K3 pertaining to H2S. The standard relative uncertainties of K3, which range from 2% to 4%, are dominated by the repeatability uncertainty of the composition measurements. With very small mole fractions to determine, this repeatability was less good than for the major components, despite the use of the highly-sensitive sulfur-specific FPD.


Table 4. Partition coefficients K3 of H2S in the CO2 (1) + CH4 (2) + H2S (3) system at temperatures T and pressures p with standard uncertainties uc(K3) and standard relative uncertainties uc,r(K3). The corresponding values x3 of the liquid-phase mole fraction of H2S are also given. a

	T/K
	p/MPa
	106x3
	K3
	uc(K3)
	102uc,r(K3)

	218.14
	1.2294
	4.7
	0.481
	0.011
	2.3

	218.14
	2.4912
	14.1
	0.224
	0.005
	2.1

	218.14
	3.6964
	19.9
	0.224
	0.005
	2.1

	218.14
	4.9657
	31.5
	0.206
	0.005
	2.1

	218.14
	5.7826
	27.8
	0.448
	0.010
	2.1

	218.14
	6.2285
	32.8
	0.537
	0.011
	2.1

	243.15
	2.1546
	3.6
	0.702
	0.016
	2.3

	243.15
	2.9674
	7.9
	0.498
	0.011
	2.1

	243.15
	4.0887
	16.3
	0.395
	0.008
	2.1

	243.15
	4.3376
	14.2
	0.423
	0.009
	2.1

	243.15
	5.1673
	15.8
	0.623
	0.013
	2.1

	243.15
	6.0802
	17.0
	0.745
	0.016
	2.1

	243.15
	6.9366
	17.2
	0.829
	0.017
	2.1

	243.15
	7.5689
	18.4
	0.910
	0.019
	2.1

	273.15
	4.1553
	2.7
	0.782
	0.022
	2.7

	273.15
	5.3837
	8.2
	0.658
	0.014
	2.1

	273.15
	6.5935
	12.4
	0.667
	0.014
	2.1

	273.15
	7.2173
	9.8
	0.704
	0.015
	2.1

	273.15
	8.0060
	11.6
	0.777
	0.016
	2.1

	288.16
	5.4826
	1.0
	0.843
	0.033
	3.9

	288.16
	6.4449
	2.9
	0.881
	0.020
	2.3

	288.16
	6.8314
	3.9
	0.874
	0.019
	2.2

	288.16
	7.5736
	4.9
	0.892
	0.019
	2.1

	288.16
	7.6197
	6.5
	0.865
	0.018
	2.1

	288.16
	8.0132
	7.1
	0.936
	0.020
	2.1


a Standard uncertainties are u(T) = 0.006 K, u(p) = 0.009 MPa, and u(x3) = 1  10-6.


3.3 SVLE of the (CO2 + CH4) binary system
Isochoric cooling ramps were carried out for various initial charging conditions. These were conducted at a controlled ramping rate of -1 K per hour starting at a temperature a few kelvin above the expected three-phase equilibrium state. Fig. 5 shows the results of a typical cooling ramp with pressure plotted against the temperature measured in the cell wall. There was a clear change in slope of pressure as a function of temperature in all cases and the three-phase state was determined by fitting quadratic polynomials to the pressure-temperature data in each region and solving for their intersection. Based on repeatability, the standard uncertainty of the intersection pressure at given temperature is estimated to be 0.035 MPa. The results are given in Table 5.

Table 5. Three-phase (solid + vapor + liquid) equilibrium points for (CO2 + CH4).a
	T/K
	p/MPa
	T/K
	p/MPa

	203.96
	4.858
	210.67
	3.655

	207.07
	4.691
	214.16
	1.981

	209.58
	4.101
	215.79
	0.964

	209.63
	4.104
	
	


a standard uncertainty of equilibrium pressure at given temperature u(p) = 0.035 MPa.


Figure 5. Pressure p as a function of cell temperature T during a cooling ramp at -1 K·h-1 in a mixture of CO2 + CH4. Symbols: red, (vapor + liquid) region; blue, (solid + liquid) region. Curves are quadratic polynomial fits.


4. Analysis and Discussion
4.1 The Critical Line of the (CO2 + CH4) System
The present VLE measurements extend close to the critical curve but critical points themselves were not directly observed. In order to determine the critical point on each isotherm precisely, the VLE data close to the critical pressure were fitted by the following scaling equation:

	.	(3)
Here, z2 denotes the mole fraction of CH4 on either the dew curve (ε = 1) or the bubble curve (ε = -1), z2,c is the critical composition, pc is the critical pressure, β = 0.325 is the critical exponent and λ1, λ2 and μ are adjustable parameters. The critical mole fraction and pressure, as well as the three other adjustable parameters, were adjusted in a non-linear weighted least-squares optimisation to fit the experimental data in the critical region. The objective function for this optimisation was defined as follows:

	,	(4)
where N is the number of tie lines considered and x2,calc and y2,calc are bubble- and dew-point mole fractions of CH4 calculated from the model. The isotherm at T = 303.15 K was not analysed in this way as the data do not extend close enough to the critical pressure. Fig. 6 shows the near critical data on each isotherm considered in comparison with Eq. (3) with the best fit parameters, which are given in Table 6.


Table 6. Parameters in equation (3)
	T/K
	pc/MPa
	z2,c
	λ1
	λ2
	μ

	218.164
	6.401
	0.7523
	-0.1215
	-0.1924
	-0.1864

	233.161
	7.372
	0.6288
	-0.0741
	-0.0631
	-0.2749

	243.155
	7.914
	0.5542
	-0.0566
	-0.0496
	-0.2543

	258.155
	8.358
	0.4371
	-0.0408
	-0.0101
	-0.2378

	273.152
	8.429
	0.3116
	-0.0357
	-0.0047
	-0.1772

	288.156
	8.155
	0.1731
	-0.0389
	-0.0144
	-0.0892




To establish correlations for the critical locus along its entire length, we consider the new results together with the recent high-precision measurements of Petropoulou et al. [24] and the well-known critical points of the pure components [25, 26]. We propose correlations for the critical pressure and mole fraction of CH4 as functions of the dimensionless temperature as follows:

		(4)

		(5)
The parameters of this model were fitted to the selected data, with pc,1 and pc,2 constrained to the pure-component values, and are given in Table 7, together with the standard uncertainties of the correlations.


Table 7. Parameters in equations (4) and (5) for the critical locus of (CO2 + CH4)
	ap,1/MPa
	9.7615
	az,1
	0.25568

	ap,2/MPa
	-2.3767
	az,2
	0.11129

	ap,3/MPa
	3.1488
	az,3
	-1.43642

	ap,3/MPa
	-8.4433
	az,3
	1.05271

	u(pc)/MPa
	0.017
	u(zc)
	0.0018






Figure 6. Pressure-composition diagram for CO2 (1) + CH4 (2) where p denotes pressure, z2 denotes mole fractions of CH4 on the dew and bubble curves and z2,c is the critical mole fraction of CH4 on each isotherm. in the liquid and vapor phases, respectively. Open symbols denote experimental data and filled/bold symbols represent estimated critical points: , T = 218.15 K; , T = 233.15 K; , T = 243.15 K; , T = 258.15 K; , T = 273.15 K; , T = 288.15 K. Lines are calculated from Eq. (3) with parameters from Table 6. The dashed line indicated z2 = z2,c.


Figure 7. Critical pressure pc and critical mole fraction z2,c for the CO2 (1) + CH4 (2) system as a function of temperature T. Critical pressure: , this work; , , Petropoulou et al. [24]; Donnelly and Katz [1], , Mraw et al. [10], , Xu et al. [16];, Bian et al. [18]. Critical temperature: , this work; ,Petropoulou et al. [24]; , Donnelly and Katz [1]; , Mraw et al. [10], , Xu et al. [16]; –, Bian et al. [18]. Solid lines represent equations (4) and (5). Dashed curves are calculated from the GERG-2008 mixture model [29] as implemented in REFPROP [30].

Fig. 7 compares the present results and data from the literature with the critical locus correlations. These correlations provides an excellent fit to the selected data (i.e. our results and those of Petropoulou et al. [24]) and the critical composition locus is also quite similar to that obtained from the GERG-2008 mixture model [29] as implemented in the REFPROP software package [30]. It should be noted that REFPROP implements more accurate pure-fluid equations of state than are specified in GERG-2008 but it has the same mixing terms. However, the GERG-2008 model seriously over estimates the critical pressure in the middle of the composition range. The new correlations are in fair agreement with most of the other literature data [1, 10, 16, 18], except for those of Donnelly and Katz [1], which are in poor agreement, and the critical pressure reported by Bian et al. [18] which appears to be too high.
4.2 Bubble and Dew Curves of the (CO2 + CH4) System
Direct comparisons with many of the previously-published VLE data are difficult because they pertain to different temperatures. However, in Fig. 8, we compare the present results with data from the literature where the isotherms coincident. Agreement with Knapp et al. [31] at T = 233.15 K and with the recent results of Petropoulou et al. [24] at T = 303.15 K is excellent, while the agreement with Arai et al. [8] and Xu et al. [16] at T = (273.15 and 288.15) K is quite 

 (b)
(a)

 (d)
(c)

Figure 8. Pressure-composition diagrams for CO2 (1) + CH4 (2) where p denotes pressure and x2 and y2 are mole fractions of CH4 in the liquid and vapor phases, respectively, at (a) T = 233.15 K, (b) T = (272.15 to 274.15) K, (c) T = (287.5 to 289.5) K , (d) T = 303.15 K. , , , , this work; , Knapp et al. [15]; , Arai et al. [8]; , Xu et al. [16]; , Nasir et al. [23]; , Petropoulou et al. [24].

satisfactory. One can observe that the methane mole fractions reported by Arai et al. are systematically lower than our result. In the case of Xu et al., their bubble-point compositions and critical presure are in good agreement with the present results but their dew-point methane mole fractions are again slightly lower than ours. On the other hand, the data reported by Nasir et al. [23] are quite scattered and in generally poor agreement with both the current work and other literature sources.

Table 8. Critical temperature Tc, critical pressure pc and acentric factor ω of the pure components.
	Components
	Tc/K
	pc/MPa
	ω
	Ref.

	CO2
	304.13
	7.3773
	0.22394
	[26]

	CH4
	190.56
	4.5992
	0.01142
	[25]



We have modelled our data with the Peng-Robinson equation of state with classical one-fluid mixing rules and a single temperature-dependent binary interaction parameter k12. The mathematical form of the PR-EoS is well known and not repeated here [32]. The pure-component properties required to evaluate the parameters in the model are the critical temperature Tc, critical pressure pc and the acentric factor ω. Table 8 lists the values of these parameters.

The one remaining parameter, the binary interaction parameter k12, was fitted to the experimental data by minimization of the objective function Φ define as follows:

	.	(6)
Here, x2,i,exp and y2,i,exp are ith experimental mole fractions of CH4 on the bubble and dew curves with standard uncertainties u(x2,i,exp) and u(y2,i,exp), respectively, x2,i,calc and y2,i,calc are the corresponding bubble- and dew-point compositions evaluated from the model at the same temperature and pressure, Nx is the number of bubble points and Ny is the number of dew points. Additionally, we define unweighted root-mean-square (RMS) deviations of bubble-point and dew-point compositions, Sx and Sy, where

		(7)
and an unweighted overall RMS deviation S such that

	.	(8)
The average deviations (bias) for bubble- and dew-point compositions, Bx and By, are also calculated as follows:

		(9)
Note that, for our data, Nx = Ny. Initially, k12 was fitted to the data for each isotherm individually. The isotherm at T = 303.15 K were not analyzed in this way as the limited amount of data at that temperature does not permit a sensitive adjustment. We found that the k12 values determined on each isotherm follow a smooth curve which we correlated as follows:

	.	(10)
As expected from such a simple model, the representation of the VLE data is not perfect and the final value of the objective function Φ was 3.7, whereas this parameter would reduce to unity for an optimal fit. Fig. 9 shows the values of k12 determined on each isotherm in comparison with Eq. (10). Also shown are the values of k12 reported recently by Nasir et al. [23] and the values predicted by the E-PPR78 model of Xu et al. [33].


Figure 9. Binary interaction parameter k12 as a function of temperature T for (CO2 + CH4): , this work; , Nasir et al. [23]; solid line, Eq. (10); dashed line, E-PPR78 model [33].


Fig. 10 compares the experimental VLE data (symbols) with the PR-EoS model (solid curves), and Table 9 summarizes the statistical measures defined above. The bias figures show that, on average, the model slightly underestimates the mole fraction of methane on the dew curve and the graphs show that this occurs mainly in the critical region. The PR-EoS systematically overestimates the critical pressures and this no doubt reflects the fact that, while the calculated data follow equation (3) in the critical region, the model exhibits a critical exponent β of 1/2 instead of about 1/3. The relative failure of the model in the critical region affects the fit as a whole; nevertheless the model is always quite close to the experimental data. Applying the value of k12 from Eq. (10) to the isotherm at T = 303.15 K also results in a very reasonable description of the data.



Table 9. Statistical comparison of experimental and calculated VLE data, where S is the overall root-mean-square (RMS) deviation of composition, Sx is the RMS deviation in bubble-point composition, Sy is the RMS deviation in dew-point composition, Bx is the bias (mean deviation) of bubble-point compositions and By is the bias of dew-point compositions.
	Model
	S
	Sx
	Sy
	Bx
	By

	PR-EoS
	0.0075
	0.0069
	0.0081
	-0.0007
	0.0046

	GERG-2008
	0.0126
	0.0158
	0.0081
	0.0099
	-0.0018






Figure 10. Pressure-composition diagrams for CO2 (1) + CH4 (2) where p denotes pressure and x2 and y2 are mole fractions of CH4 in the liquid and vapor phases, respectively. Symbols denote experimental data: , T = 218.15 K; , T = 233.15 K; , T = 243.15 K; , T = 258.15 K; , T = 273.15 K; , T = 288.15 K; , T = 303.15 K. Solid lines are calculated from the PR-EoS with the recommended binary interaction parameter. Dashed curves are calculated from the multi-fluid Helmholtz-energy approximation with the REFPROP software.


We also compare our VLE data with phase compositions evaluated from the GERG-2008 mixture model [29] as implemented in the REFPROP software [30]. The comparison is shown in Figure 10, there the GERG-2008 model is represented by dashed lines, and summarized statistically in Table 9. GERG-2008 is a much more sophisticated model than the PR-EoS and contains many parameters that were adjusted by its developers to fit a wide variety of mixture properties including densities, speeds of sound and VLE data. However, the principle aim of that fitting was to obtain the best possible representation of density in the so-called custody transfer regime. Perhaps as a result, the representation of VLE data is in fact slightly less good than that provided by the PR-EoS with k12 fitted to the data. This is reflected in the larger overall RMS deviation for the bubble-curve, along which mole fractions of CH4 are generally under estimated, as reflected in the positive value of Bx; however, the dew curve is, on average, predicted slightly better than by the PR-EoS model. As noted in section 4.1, the GERG-2008 model overestimates the critical pressures and, at the higher temperatures considered here, this is significantly worse than with the PR-EoS.

A strength of the GERG-2008 framework is that it is capable to systematic improvement, either by adjusting the four binary reducing parameters that define the composition-dependent reduced temperature and density variables or, at a more comprehensive level, by developing a new binary-specific departure function. While the latter is beyond the scope of this work, the former was considered and it was found that the description of the VLE data could easily be improved by tuning the reducing parameters. However, to do this in a meaningful way, one must include in the analysis single phase properties, such as density and sound speed, otherwise the overall accuracy of the model will be compromised. When the present VLE data were considered along with high-accuracy density [34-36] and sound-speed [37] data no meaningful improvement in the overall representation could be achieved by means of manipulating any or all of the four reducing parameters. Therefore we conclude that an improved binary-specific departure function is required for this system.

4.3 Comparison of Literature Data with PR-EoS
In Table 10, we compare the available literature data, restricted to temperature above approximately 200 K, with the PR-EoS model with Eq. (10) for k12, using the statistical metrics already defined. The different literature sources are sorted by the value of S. Excluding very small data sets, we note that the results of Petropoulou et al. [24], Bian et al. [18], Knapp et al. [15], Kaminishi et al. [5], Ahmad et al. [22] and Xu et al. [16] all show excellent agreement with the model, with overall RMS deviations S < 0.01. Other literature sources with S < 0.02 are Bian [17], Webster and Kidnay [20], Wei et al. [19], Somait and Kidnay [11], Davalos et al. [9], Toriumi and Kaminishi [6], Al-Sahhaf et al. [12], Mraw et al. [10], Nasir et al. [23] and Arai et al. [8]. As noted already, the dew-point data of Nasir et al. [23] are quite scattered (Sy = 0.0256) but, on average, they show good agreement with the model as evidenced by the bias metrics. The remaining data sets [1, 3, 7, 14] show greater scatter and/or systematic deviations from the model.




Table 10. Statistical comparison of literature VLE data with compositions calculated from the PR-EoS with binary parameters from Eq. (10), where Tmin and Tmax are the minimum and maximum temperatures considered for each data set, Sx is the root-mean-square (RMS) deviation in bubble-point composition, Sy is the RMS deviation in dew-point composition, Bx is the bias (mean deviation) of bubble-point compositions and By is the bias of dew-point compositions.
	Tmin/K
	Tmax/K
	Nx
	Ny
	S
	Sx
	Sy
	Bx
	By
	Author(s)
	Ref.

	241.5
	241.5
	1
	1
	0.0029
	0.0031
	0.0026
	-0.0031
	-0.0026
	Hensel & Massoth
	[4]

	293.1
	303.2
	34
	34
	0.0055
	0.0023
	0.0074
	0.0000
	0.0001
	Petropoulou et al. 
	[24]

	301.0
	301.0
	26
	26
	0.0058
	0.0050
	0.0065
	0.0000
	0.0000
	Bian et al. 
	[18]

	201.1
	222.6
	1
	5
	0.0061
	0.0047
	0.0064
	0.0047
	-0.0001
	Pikaar
	[2]

	220.0
	223.2
	7
	7
	0.0070
	0.0085
	0.0052
	0.0010
	0.0007
	Knapp et al. 
	[15]

	277.8
	302.2
	11
	11
	0.0076
	0.0089
	0.0060
	-0.0006
	0.0000
	Ahmad et al. 
	[22]

	233.2
	283.2
	14
	14
	0.0076
	0.0056
	0.0091
	0.0000
	0.0004
	Kaminishi et al. 
	[5]

	288.5
	293.4
	21
	21
	0.0082
	0.0091
	0.0072
	-0.0003
	-0.0001
	Xu et al. 
	[16]

	258.2
	258.2
	1
	1
	0.0092
	0.0030
	0.0126
	0.0030
	0.0126
	Freitag & Robinson
	[13]

	293.0
	298.1
	6
	6
	0.0095
	0.0066
	0.0117
	-0.0003
	0.0019
	Bian
	[17]

	230.0
	270.0
	39
	38
	0.0098
	0.0065
	0.0123
	0.0000
	0.0002
	Webster & Kidnay
	[20]

	230.0
	270.0
	49
	49
	0.0114
	0.0090
	0.0133
	0.0000
	0.0002
	Wei et al. 
	[19]

	270.0
	270.0
	9
	12
	0.0116
	0.0084
	0.0135
	-0.0002
	0.0007
	Somait & Kidnay
	[11]

	230.0
	270.0
	33
	34
	0.0126
	0.0105
	0.0143
	-0.0001
	-0.0001
	Davalos et al. 
	[9]

	283.2
	293.2
	13
	13
	0.0129
	0.0088
	0.0159
	0.0001
	0.0004
	Toriumi & Kaminishi
	[6]

	219.3
	270.0
	27
	29
	0.0136
	0.0114
	0.0153
	-0.0001
	0.0003
	Al-Sahhaf et al. 
	[12]

	203.2
	219.3
	23
	12
	0.0141
	0.0172
	0.0036
	0.0004
	0.0003
	Mraw et al. 
	[10]

	240.4
	297.2
	259
	259
	0.0192
	0.0089
	0.0256
	0.0000
	0.0001
	Nasir et al. 
	[23]

	253.2
	288.2
	11
	23
	0.0196
	0.0138
	0.0219
	0.0001
	0.0007
	Arai et al. 
	[8]

	199.8
	271.5
	68
	63
	0.0284
	0.0309
	0.0255
	0.0002
	-0.0002
	Donnelly & Katz
	[1]

	208.5
	219.9
	23
	23
	0.0343
	0.0401
	0.0274
	-0.0008
	-0.0006
	Neumann & Walch
	[7]

	277.6
	277.6
	1
	1
	0.0360
	0.0021
	0.0508
	-0.0021
	-0.0508
	Robinson et al.
	[3]

	205.4
	256.2
	4
	5
	0.0552
	0.0420
	0.0638
	0.0006
	0.0054
	Esper at al. 
	[14]




Fig. 11 shows a more detailed analysis of the deviations for each data set containing 7 or more points (the results report by Bian and Bian et al. [17, 18] are treated as a single data set). Here, for each data set and separately for bubble and dew points, the distributions of mole-fraction deviations are summarised by the minimum and maximum deviations, and the lower quartile, median, mean and upper quartile deviations excluding outliers. Outliers are points that fall more than 1.5 times the interquartile range above the upper quartile or below the lower quartile, based on the remaining data. These outliers are shown individually and often occur in the critical region where, as noted above, the PR-EoS model does not exhibit the correct scaling. Based on Figure 11, the most consistent data sets appear to be: Xu et al. [16], Bian and Bian et al. [17, 18], Webster & Kidnay [20], Ahmad et al. [22], Petropoulou et al. [24] and the present work. Each of these data sets shows small deviation in both liquid and vapor phases with few outliers.

(a)

(b)

Figure 11. Box-plot comparison between experimental phase compositions for CO2 (1) + CH4 (2) with the predictions of the Peng-Robinson equation of state, categorized by author: (a) deviations Δx = xexp – xcalc of bubble-point compositions and (b) deviations Δy = yexp – ycalc of dew-point compositions, where subscripts ‘exp’ and ‘calc’ denote experimental and calculated values, respectively. For each data set, the lower and upper edges of the box mark the lower and upper quartile deviations, respectively, the horizontal line through the box marks the median deviation and the symbol () marks the mean deviation (bias). The vertical bars show the span from the minimum to maximum deviation, excluding points () identified as outliers.


4.4 H2S Partition Coefficients
The partition coefficients K3 = y3/x3 of H2S measured in the (CO2 + CH4 + H2S) ternary system are plotted as a function of pressure in Fig. 12. The solid curves in Fig. 12 were computed from the PR-EoS for H2S at infinite dilution in (CO2 + CH4) making use of binary interaction parameters determined from experimental VLE data. For (CO2 + CH4) we used Eq. (10) while, in the case of (CO2 + H2S), we analyzed the VLE data reported by Hirata et al. [38], Ferrell et al. [39] and Chapoy et al. [40] and represented k13 as follows:

		(11)
Finally, for (CH4 + H2S) we used the temperature-dependent expression determined by Coquelet et al. [41]:

		(12)
With increasing pressure along an isotherm, starting from the vapor pressure of pure CO2, the general trend is an initial reduction in K3 as CH4 is added to the mixture, until a turning point is reached and K3 increases towards unity at the critical point. This same trend is clearly illustrated by the curves calculated from the PR-EoS, although the critical pressures predicted by that model deviate slightly from experiment. The results show that, in the ternary system at low temperatures and intermediate pressures, H2S is quite strongly absorbed into the liquid phase, with some K3 values as low as 0.2.  The experiments are in generally-good agreement with the PR-EoS predictions. However, the results at T = 243.15 K and p ≥ 5.17 MPa are a notable exception and do not follow the predictions of the PR-EoS. We have no explanation for this and can only add that the experimental data were repeatable within the stated uncertainty.


Figure 12. Partition coefficient K3 = y3/x3 for highly-dilute H2S in the CO2 (1) + CH4 (2) + H2S (3) ternary system as a function of pressure p, where x and y denote mole fractions in the liquid and vapor phases, respectively. Experiment: , T = 218.15 K; , T = 243.15 K; , T = 273.15 K; , T = 288.15 K. Error bars indicate the 95% confidence interval. Lines calculated from the PR-EoS for H2S at infinite dilution: solid line, H2S in (CO2 + CH4); dashed line, H2S in pure CO2.

Fig. 12 also shows the partition coefficient computed from the PR-EoS for H2S at infinite dilution in pure CO2; this is the locus of end points for the ternary isotherms and runs from the triple point to the critical point of CO2.

A few studies of the phase equilibria of the (CO2 + CH4 + H2S) ternary system have been reported [3, 4, 42-44], although none of these address the high dilution behavior of H2S and so only limited comparisons are possible. Hensel et al. [4] investigated mainly H2S-rich mixtures but included a few states at T = 222.15 K with  x3 ≤ 0.18, finding K3 = (0.225, 0.170 and 0.224) at p = (2.07, 3.45 and 4.83) MPa, respectively. These values agree with our results at T = 218.15 K and similar pressures to within about 10%. For mixtures richer in H2S, Hensel et al. [4] observed slightly smaller values of K3 at the same pressures and temperatures. Ng et al. [43] investigated the phase behavior of the mixture (0.1 CO2 + 0.5 CH4 + 0.4 H2S) and observed liquid-liquid-vapor equilibria at low temperatures terminating, for that particular composition, at a critical point located at T = 215.65 K and p = 6.62 MPa. Phase compositions were not analyzed. Recently, Theveneau et al. [44] reported VLE measurements with full composition analysis for two different global compositions at temperatures between (243.50 and 333.13) K and pressures up to 11.24 MPa. However, in their study, x3 varied between 0.427 and 0.986 and so comparisons are not meaningful.

4.5 Solid-Vapor-Liquid Equilibrium Curve
The SVLE results reported here map the three-phase boundary from just above the triple-point pressure of pure CO2 to near to the maximum pressure on the SVLE curve. The only data previously available in this region were those of Donnelly and Katz [45], which are scattered and appear to be of low quality. On the other hand, Davis et al. [45] and Pikaar [2] report extensive data along the lower-temperature branch of the SVLE curve. We have analyzed the data from this work and from those two previous studies to obtain an empirical correlation for the SVLE pressure-temperature locus. This was constructed in terms of dimensionless temperature and pressure variables defined by

		(13)

	,	(14)
where subscript t indicates a property at a pure-component triple-point. The form of the correlation, arrived at by trial, is as follows:

	,	(15)
and this fits the available data with standard uncertainty of 0.066 MPa. The values of the parameters are given in Table 11 and Fig. 13 compares the experimental data with the empirical model. The model is validated for temperatures between 143 K and the triple point temperature of CO2. Although it reduces smoothly to the triple-point of CH4 at 90.69 K, the model has not been validated against experimental measurements in this region.



Table 11. Parameters in Eq.(13) for the SVLE Locus
	A
	B
	C
	D
	τ0
	N

	9.614
	34.028
	-40.517
	20.667
	17.727
	0.06




Figure 13. SVLE locus for the (CO2 + CH4) system where T is temperature and p is pressure: , this work; , Pikaar [2]; Davis et al. , [45]; , Donnelly and Katz [1]; , triple point of CO2. The solid curve is calculated from equation (15) with parameters from table 11. The dashed curve is the sublimation curve of CO2. 

5. Conclusions
The principal contribution of this work is a new set of precise VLE data for (CO2 + CH4) spanning almost the whole temperature range from the triple point to the critical point of CO2, We have compared the VLE results directly and indirectly with a large body of existing literature data and identified several sources with which there is close agreement. Our results and these literature data should be helpful in devising improved thermodynamic models for the (CO2 + CH4) binary system, especially within the formalism of GERG-2008. Our work also determines the vapor-liquid critical locus more accurately than previously possible and provides new data and a precise empirical correlation for the three-phase SVLE locus. Finally, we provide new data and modelling for the partitioning of the important acid-gas impurity H2S between liquid and vapor phases in the (CO2 + CH4) system under conditions of high dilution. 
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218 K vap	0	0.34675709999999998	0.46964830000000002	0.65464259999999996	0.75757019999999997	0.79628209999999999	0.81151530000000005	0.81622539999999999	0.81744870000000003	0.81573450000000003	0.81415890000000002	0.81259320000000002	0.81049110000000002	0.7969948	0.77383230000000003	0.55323599999999995	0.873	1.1052763999999999	1.8210664999999999	2.8933173000000001	3.7837999999999994	4.6271665000000004	5.1121999999999996	5.3997000000000002	5.7305736999999999	5.8673500000000001	5.9575016999999999	6.0450533999999996	6.28315	6.3845000000000001	218 K liq	0	1.32E-2	2.3744500000000002E-2	5.8207399999999999E-2	0.1218268	0.19173290000000001	0.29188429999999999	0.3739653	0.42868719999999999	0.52091810000000005	0.55879719999999999	0.58482080000000003	0.60986640000000003	0.68110930000000003	0.72446730000000004	0.55323599999999995	0.873	1.1052763999999999	1.8210664999999999	2.8933173000000001	3.7837999999999994	4.6271665000000004	5.1121999999999996	5.3997000000000002	5.7305736999999999	5.8673500000000001	5.9575016999999999	6.0450533999999996	6.28315	6.3845000000000001	0	1.4116099999999999E-2	3.1431399999999998E-2	8.6150599999999994E-2	0.14308670000000001	0.2027649	0.27630880000000002	0.33135500000000001	0.38239289999999998	0.44486019999999998	0.49771929999999998	0.53569149999999999	1.004	1.353	1.7737887999999999	2.8908961999999998	3.8582292999999996	4.6854716999999999	5.4851527999999998	5.9690092999999997	6.3496432	6.7548123999999996	7.0344829999999998	7.2115912	0	0.2286473	0.39554529999999999	0.58977639999999998	0.66390420000000006	0.6992756	0.71797569999999999	0.72355049999999999	0.72445020000000004	0.71981779999999995	0.71036969999999999	0.69815570000000005	1.004	1.353	1.7737887999999999	2.8908961999999998	3.8582292999999996	4.6854716999999999	5.4851527999999998	5.9690092999999997	6.3496432	6.7548123999999996	7.0344829999999998	7.2115912	0	1.3291799999999999E-2	3.9227699999999997E-2	7.5984099999999999E-2	0.1111079	0.16938500000000001	0.2259592	0.3551493	0.42077540000000002	0.5100827	1.4287000000000001	1.7686999999999999	2.3976278999999998	3.1961108	3.8820926	4.8611145000000011	5.6492898000000009	6.9900342000000002	7.4725176000000006	7.8818372999999999	0	0.17126050000000001	0.35524489999999997	0.4835779	0.54952389999999995	0.60773160000000004	0.63476560000000004	0.64878460000000004	0.63757249999999999	0.59478489999999995	1.4287000000000001	1.7686999999999999	2.3976278999999998	3.1961108	3.8820926	4.8611145000000011	5.6492898000000009	6.9900342000000002	7.4725176000000006	7.8818372999999999	0	1.6181000000000001E-2	2.9065299999999999E-2	7.6930399999999996E-2	0.11614240000000001	0.16133719999999999	0.19142490000000001	0.22401670000000001	0.2597275	0.2922401	0.3207197	0.3510683	2.2923	2.6445745000000001	3.0422419000000001	4.1447972999999996	4.9487724999999987	5.7642534000000003	6.2466527000000003	6.7410473	7.2125379000000001	7.5498592999999987	7.8398626000000009	8.0252333999999994	0	0.1117168	0.20466429999999999	0.36673250000000002	0.43628080000000002	0.48073850000000001	0.50027259999999996	0.5133432	0.52047339999999997	0.52031210000000006	0.51556820000000003	0.50840810000000003	2.2923	2.6445745000000001	3.0422419000000001	4.1447972999999996	4.9487724999999987	5.7642534000000003	6.2466527000000003	6.7410473	7.2125379000000001	7.5498592999999987	7.8398626000000009	8.0252333999999994	0	5.6141000000000003E-3	3.6087300000000003E-2	7.6939300000000002E-2	9.9166599999999994E-2	0.12453880000000001	0.15544910000000001	0.1625286	0.17092979999999999	0.1845128	0.20166919999999999	0.22098719999999999	0.2324174	0.2495116	0.26010109999999997	3.484	3.6338591999999998	4.4253158000000008	5.3829877000000002	5.8702305999999993	6.375144999999999	6.9362510000000004	7.0665430999999996	7.2101690999999999	7.4112600000000004	7.6710381999999999	7.9235593	8.0407525999999994	8.2137218999999977	8.2956970999999999	0	3.1782900000000003E-2	0.1606245	0.26150780000000001	0.29796	0.3270749	0.35057630000000001	0.3555354	0.3589907	0.36318719999999999	0.36683850000000001	0.3663959	0.36364459999999998	0.35866710000000002	0.3525626	3.484	3.6338591999999998	4.4253158000000008	5.3829877000000002	5.8702305999999993	6.375144999999999	6.9362510000000004	7.0665430999999996	7.2101690999999999	7.4112600000000004	7.6710381999999999	7.9235593	8.0407525999999994	8.2137218999999977	8.2956970999999999	0	1.8069399999999999E-2	3.6672900000000001E-2	5.6537799999999999E-2	6.8379800000000004E-2	8.1139600000000006E-2	9.2160400000000003E-2	0.10890660000000001	0.1145761	0.1270241	0.1394957	0.15336	0.17251179999999999	5.1502999999999988	5.5640954999999988	6.0307962000000002	6.5110545000000002	6.7696563000000012	7.0385546999999988	7.2644966000000002	7.5581890999999999	7.6475046999999989	7.8324585000000013	7.9788233000000002	8.0795014999999992	8.1553371000000006	0	5.6253999999999998E-2	0.1016932	0.13888690000000001	0.1548292	0.1693509	0.1806479	0.1898619	0.19204950000000001	0.19441520000000001	0.19315460000000001	0.18739239999999999	0.17335339999999999	5.1502999999999988	5.5640954999999988	6.0307962000000002	6.5110545000000002	6.7696563000000012	7.0385546999999988	7.2644966000000002	7.5581890999999999	7.6475046999999989	7.8324585000000013	7.9788233000000002	8.0795014999999992	8.1553371000000006	0	1.7089E-3	4.8707000000000004E-3	5.1628000000000004E-3	6.5296E-3	9.0827000000000008E-3	1.0064E-2	7.2122999999999999	7.2351216000000003	7.2855575000000012	7.2924673999999996	7.3160361000000007	7.3647824999999987	7.3842255999999997	0	1.0399999999999999E-3	3.3574E-3	3.5934000000000001E-3	4.6563999999999998E-3	6.9376999999999998E-3	7.9512999999999997E-3	7.2122999999999999	7.2351216000000003	7.2855575000000012	7.2924673999999996	7.3160361000000007	7.3647824999999987	7.3842255999999997	218 K crit	0.75322110386466079	6.4347846244266709	233 crit	0.62282125217720619	7.3850240878354203	243 crit	0.55247889970755371	7.9016718631865714	258 crit	0.43771905032873898	8.2250913189207129	273 crit	0.31154892620836977	8.4290995857605875	288 crit	0.17314998612142643	8.1554937428646763	303 crit	1.0746902519256259E-2	7.4179898937455953	Critical locus	0.75322110386466079	0.62282125217720619	0.55247889970755371	0.43771905032873898	0.31154892620836977	0.17314998612142643	1.0746902519256259E-2	0	6.4347846244266709	7.3850240878354203	7.9016718631865714	8.2250913189207129	8.4290995857605875	8.1554937428646763	7.4179898937455953	7.3773	x2, y2


p/MPa



VLE	213.72899999999998	213.72699999999998	213.72699999999998	213.72799999999998	213.72699999999998	213.72799999999998	213.72699999999998	213.72499999999997	213.72399999999999	213.72299999999998	213.72399999999999	213.72299999999998	213.72199999999998	213.72199999999998	213.72199999999998	213.72099999999998	213.72099999999998	213.71999999999997	213.71899999999999	213.71799999999996	213.71699999999998	213.71599999999998	213.71299999999997	213.71199999999999	213.71199999999999	213.71099999999998	213.70899999999997	213.70799999999997	213.70599999999996	213.70499999999998	213.70399999999998	213.70199999999997	213.7	213.7	213.69699999999997	213.69599999999997	213.69399999999996	213.69099999999997	213.68999999999997	213.68899999999996	213.68699999999998	213.68499999999997	213.68299999999999	213.68099999999998	213.67699999999996	213.67799999999997	213.67499999999998	213.67299999999997	213.67199999999997	213.67	213.66499999999996	213.66499999999996	213.66399999999999	213.65999999999997	213.65799999999999	213.65599999999998	213.65499999999997	213.65199999999999	213.64999999999998	213.64699999999999	213.64499999999998	213.64299999999997	213.64199999999997	213.63799999999998	213.63599999999997	213.63399999999999	213.63099999999997	213.62799999999999	213.62799999999999	213.62399999999997	213.62199999999999	213.61799999999999	213.61599999999999	213.61499999999998	213.61199999999997	213.60899999999998	213.60799999999998	213.60599999999999	213.60199999999998	213.60099999999997	213.59699999999998	213.59699999999998	213.59299999999996	213.59099999999998	213.58599999999998	213.58499999999998	213.58299999999997	213.57999999999998	213.57899999999998	213.57499999999999	213.57299999999998	213.57	213.56799999999998	213.56699999999998	213.56299999999999	213.56099999999998	213.55899999999997	213.55599999999998	213.55399999999997	213.55299999999997	213.54799999999997	213.54499999999999	213.54399999999998	213.54099999999997	213.53699999999998	213.53399999999999	213.53299999999999	213.52999999999997	213.52799999999996	213.52499999999998	213.52199999999999	213.51799999999997	213.51599999999996	213.51499999999999	213.51	213.50899999999999	213.50599999999997	213.50299999999999	213.50099999999998	213.49799999999999	213.49599999999998	213.49299999999999	213.48999999999998	213.48999999999998	213.48399999999998	213.48299999999998	213.47999999999996	213.47599999999997	213.47399999999999	213.47199999999998	213.46899999999999	213.46599999999998	213.46399999999997	213.46099999999998	213.45799999999997	213.45499999999998	213.45099999999996	213.44899999999998	213.44799999999998	213.44399999999996	213.44099999999997	213.43899999999996	213.43599999999998	213.43299999999999	213.43099999999998	213.42699999999996	213.42599999999999	213.42299999999997	213.42099999999999	213.41699999999997	213.41399999999999	213.41199999999998	213.40999999999997	213.40599999999998	213.40399999999997	213.40099999999998	213.39699999999999	213.39599999999999	213.39299999999997	213.39	213.38799999999998	213.38199999999998	213.38099999999997	213.37899999999996	213.37699999999998	213.37199999999999	213.37099999999998	213.36799999999999	213.36499999999998	213.36199999999997	213.35999999999999	213.35699999999997	213.35499999999996	213.35099999999997	213.34999999999997	213.34799999999998	213.34399999999999	213.34099999999998	213.33899999999997	213.33599999999998	213.33399999999997	213.32999999999998	213.32799999999997	213.32499999999999	213.32199999999997	213.32	213.31699999999998	213.31399999999996	213.31099999999998	213.30899999999997	213.30499999999998	213.30099999999999	213.29899999999998	213.29799999999997	213.29299999999998	213.29299999999998	213.28999999999996	213.28599999999997	213.28299999999999	213.28099999999998	213.27699999999999	213.27599999999998	213.27199999999999	213.26999999999998	213.26799999999997	213.26399999999998	213.26099999999997	213.25799999999998	213.25499999999997	213.25299999999999	213.24999999999997	213.24899999999997	213.24499999999998	213.24199999999996	213.23899999999998	213.23699999999997	213.23499999999999	213.23099999999999	213.22999999999996	213.22599999999997	213.22399999999999	213.22099999999998	213.21699999999998	213.21499999999997	213.21299999999997	213.20999999999998	213.20699999999999	213.20399999999998	213.20099999999996	213.19899999999998	213.19599999999997	213.19299999999998	213.18999999999997	213.18799999999999	213.18599999999998	213.18399999999997	213.17899999999997	213.17599999999999	213.17399999999998	213.17099999999999	213.16899999999998	213.16599999999997	213.16399999999999	213.16199999999998	213.15799999999999	213.15699999999998	213.15299999999996	213.14999999999998	213.14699999999999	213.14599999999999	213.14199999999997	213.13799999999998	213.13599999999997	213.13299999999998	213.13099999999997	213.12699999999998	213.12399999999997	213.12099999999998	213.11999999999998	213.11599999999999	213.11399999999998	213.11199999999997	213.10999999999999	213.10599999999999	213.10199999999998	213.09899999999999	213.09799999999998	213.09399999999999	213.09299999999996	213.08899999999997	213.08799999999997	213.08299999999997	213.07999999999998	213.07899999999998	213.07499999999999	213.07199999999997	213.06899999999996	213.06599999999997	213.06499999999997	213.06099999999998	213.05799999999999	213.05499999999998	213.05399999999997	213.04899999999998	213.04699999999997	213.04399999999998	213.04099999999997	213.03899999999999	213.03599999999997	213.03299999999999	213.02999999999997	213.02799999999996	213.02499999999998	213.02099999999999	213.01799999999997	213.01399999999998	213.01099999999997	213.00699999999998	213.00499999999997	213.00199999999998	212.99799999999999	212.99599999999998	212.99299999999999	212.98999999999998	212.98699999999997	212.98499999999999	212.98199999999997	212.97899999999998	212.97699999999998	212.97499999999997	212.97199999999998	212.96999999999997	212.96699999999998	212.96399999999997	212.96199999999999	212.95799999999997	212.95399999999998	212.95199999999997	212.95	212.94799999999998	212.94499999999999	212.94099999999997	212.93899999999996	212.93799999999999	212.93299999999999	212.93099999999998	212.92899999999997	212.92599999999999	212.92299999999997	212.92099999999999	212.91799999999998	212.91499999999996	212.91199999999998	212.90999999999997	212.90699999999998	212.90299999999996	212.90099999999998	212.89699999999999	212.89499999999998	212.89299999999997	212.89	212.88499999999999	212.88499999999999	212.88199999999998	212.87899999999996	212.87599999999998	212.87299999999999	212.86899999999997	212.86799999999999	212.86399999999998	212.86299999999997	212.85999999999999	212.85599999999999	212.85399999999998	212.84999999999997	212.84799999999998	212.84599999999998	212.84199999999998	212.83899999999997	212.83599999999998	212.83499999999998	212.83099999999996	212.82899999999998	212.82599999999996	212.82399999999998	212.82	212.81799999999998	212.81499999999997	212.81299999999999	212.80899999999997	212.80799999999999	212.80499999999998	212.80199999999996	212.79999999999998	212.79699999999997	212.79399999999998	212.79199999999997	212.78999999999996	212.78499999999997	212.78299999999999	212.77899999999997	212.77699999999999	212.77399999999997	212.77199999999999	212.76899999999998	212.76599999999996	212.76099999999997	212.75899999999999	212.75599999999997	212.75299999999999	212.75099999999998	212.74799999999999	212.74599999999998	212.74399999999997	212.74099999999999	212.73799999999997	212.73499999999999	212.73199999999997	212.72999999999996	212.72699999999998	212.72399999999999	212.72199999999998	212.72099999999998	212.71499999999997	212.71399999999997	212.71199999999999	212.70799999999997	212.70599999999996	212.70299999999997	212.7	212.69799999999998	212.69399999999996	212.69199999999998	212.68999999999997	212.68699999999998	212.68299999999999	212.68099999999998	212.67899999999997	212.67499999999998	212.67399999999998	212.67099999999999	212.66799999999998	212.66599999999997	212.66299999999998	212.66199999999998	212.65799999999999	212.65599999999998	212.65299999999996	212.64999999999998	212.64699999999999	212.64499999999998	212.64199999999997	212.64	212.63499999999999	212.63299999999998	212.62999999999997	212.62699999999998	212.62399999999997	212.62099999999998	212.61799999999999	212.61599999999999	212.61299999999997	212.60999999999999	212.60599999999999	212.60399999999998	212.60199999999998	212.59899999999999	212.59699999999998	212.59499999999997	212.59099999999998	212.58899999999997	212.58599999999998	212.58099999999996	212.57899999999998	212.57499999999999	212.57299999999998	212.57	212.56699999999998	212.56399999999996	212.56299999999999	212.55899999999997	212.55599999999998	212.55399999999997	212.54999999999998	212.54899999999998	212.54599999999999	212.54299999999998	212.54099999999997	212.53799999999998	212.53399999999999	212.53299999999999	212.52899999999997	212.52699999999999	212.52399999999997	212.52099999999999	212.51799999999997	212.51699999999997	212.51299999999998	212.51	212.50799999999998	212.50499999999997	212.50199999999998	212.49699999999999	212.49599999999998	212.49299999999999	212.49099999999999	212.48799999999997	212.48399999999998	212.48299999999998	212.47999999999996	212.47699999999998	212.47399999999999	212.47099999999998	212.46699999999998	212.46399999999997	212.46199999999999	212.45899999999997	212.45599999999996	212.45399999999998	212.45199999999997	212.44899999999998	212.44599999999997	212.44199999999998	212.43999999999997	212.43599999999998	212.43499999999997	212.43099999999998	212.42899999999997	212.42599999999999	212.42299999999997	212.42099999999999	212.42	212.41599999999997	212.41399999999999	212.41099999999997	212.40799999999999	212.40299999999996	212.39999999999998	212.39899999999997	212.39399999999998	212.39	212.39	212.38599999999997	212.38299999999998	212.38099999999997	212.37899999999996	212.37499999999997	212.37199999999999	212.36999999999998	212.36599999999999	212.36499999999998	212.36199999999997	212.35999999999999	212.35599999999999	212.35199999999998	212.35199999999998	212.34699999999998	212.34699999999998	212.34299999999996	212.33999999999997	212.33699999999999	212.33499999999998	212.33199999999999	212.32999999999998	212.32699999999997	212.32499999999999	212.32299999999998	212.31899999999996	212.31699999999998	212.31399999999996	212.31099999999998	212.30799999999999	212.30499999999998	212.30299999999997	212.29899999999998	212.29699999999997	212.29499999999999	212.29199999999997	212.28899999999999	212.28599999999997	212.28299999999999	212.28099999999998	212.27699999999999	212.27499999999998	212.27199999999999	212.26899999999998	212.26699999999997	212.26299999999998	212.26099999999997	212.25899999999999	212.25599999999997	212.25399999999996	212.25099999999998	212.24999999999997	212.24599999999998	212.24399999999997	212.24199999999996	212.23999999999998	212.23699999999997	212.23499999999999	212.23099999999999	212.22899999999998	212.22699999999998	212.22399999999999	212.21999999999997	212.21599999999998	212.21399999999997	212.20999999999998	212.20699999999999	212.20399999999998	212.20199999999997	212.2	212.19699999999997	212.19399999999996	212.19099999999997	212.18999999999997	212.18499999999997	212.18299999999999	212.17999999999998	212.17799999999997	212.17499999999998	212.17199999999997	212.17	212.16799999999998	212.16399999999999	212.16099999999997	212.15699999999998	212.15599999999998	212.15299999999996	212.15099999999998	212.14899999999997	212.14599999999999	212.14199999999997	212.14099999999996	212.13699999999997	212.13399999999999	212.13199999999998	212.12799999999999	212.12599999999998	212.12499999999997	212.12099999999998	212.11799999999999	212.11599999999999	212.11299999999997	212.10899999999998	212.10599999999999	212.10399999999998	212.10099999999997	212.09699999999998	212.09399999999999	212.09299999999996	212.08899999999997	212.08599999999998	212.08299999999997	212.08099999999996	212.07899999999998	212.07599999999996	212.07399999999998	212.07299999999998	212.07	212.06799999999998	212.06499999999997	212.06299999999999	212.05999999999997	212.05699999999996	212.05499999999998	212.04999999999998	212.04899999999998	212.04599999999999	212.04299999999998	212.03999999999996	212.03699999999998	212.03499999999997	212.03199999999998	212.02899999999997	212.02499999999998	212.02299999999997	212.02099999999999	212.01699999999997	212.01499999999999	212.01099999999997	212.01	212.00699999999998	212.00399999999996	212.00099999999998	211.99799999999999	211.99399999999997	211.99299999999999	211.98899999999998	211.98599999999999	211.98299999999998	211.98099999999999	211.97799999999998	211.97599999999997	211.97199999999998	211.96899999999999	211.96499999999997	211.96399999999997	211.96199999999999	211.95899999999997	211.95599999999996	211.95299999999997	211.95099999999996	211.94899999999998	211.94699999999997	211.94399999999996	211.93999999999997	211.93799999999999	211.93399999999997	211.93099999999998	211.92799999999997	211.92599999999999	211.92299999999997	211.92	211.91699999999997	211.91599999999997	211.91199999999998	211.91099999999997	211.90799999999999	211.90399999999997	211.90199999999999	211.89899999999997	211.89599999999999	211.89199999999997	211.89	211.88699999999997	211.88399999999999	211.88299999999998	211.87899999999996	211.87699999999998	211.87399999999997	211.87099999999998	211.86699999999996	211.86499999999998	211.86199999999997	211.85899999999998	211.85699999999997	211.85499999999996	211.85299999999998	211.85099999999997	211.84699999999998	211.84599999999998	211.84299999999996	211.84199999999998	211.83699999999999	211.83699999999999	211.83299999999997	211.82999999999998	211.82799999999997	211.82299999999998	211.82199999999997	211.81899999999996	211.81499999999997	211.81099999999998	211.80999999999997	211.80699999999996	211.80399999999997	211.79999999999998	211.79799999999997	211.79299999999998	211.78999999999996	211.78699999999998	211.78499999999997	211.78299999999999	211.77799999999996	211.77599999999998	211.77299999999997	211.76999999999998	211.76799999999997	211.76399999999998	211.76199999999997	211.76	211.75799999999998	211.75599999999997	211.75199999999998	211.74999999999997	211.74999999999997	211.74799999999999	211.74399999999997	211.74199999999996	211.73899999999998	211.73799999999997	211.73399999999998	211.73099999999999	211.72799999999998	211.72499999999997	211.72199999999998	211.71999999999997	211.71699999999998	211.71299999999997	211.70999999999998	211.70899999999997	211.70599999999996	211.70199999999997	211.69899999999998	211.69599999999997	211.69299999999998	211.68999999999997	211.68799999999999	211.68499999999997	211.68299999999999	211.67899999999997	211.67599999999999	211.67499999999998	211.67099999999999	211.66899999999998	211.66499999999996	211.66399999999999	211.66099999999997	211.65799999999999	211.65699999999998	211.65199999999999	211.65199999999999	211.64799999999997	211.64599999999999	211.64299999999997	211.64	211.63799999999998	211.63499999999999	211.63199999999998	211.62799999999999	211.62599999999998	211.62199999999999	211.61999999999998	211.61799999999999	211.61399999999998	211.61099999999999	211.60899999999998	211.60499999999996	211.60199999999998	211.59999999999997	211.59599999999998	211.59299999999996	211.59199999999998	211.58899999999997	211.58699999999999	211.58499999999998	211.58299999999997	211.57999999999998	211.57699999999997	211.57599999999996	211.57199999999997	211.56799999999998	211.56699999999998	211.56299999999999	211.56099999999998	211.55799999999999	211.55499999999998	211.55299999999997	211.54799999999997	211.54599999999999	211.54299999999998	211.53999999999996	211.53799999999998	211.53399999999999	211.53099999999998	211.52899999999997	211.52499999999998	211.52299999999997	211.52099999999999	211.51799999999997	211.51499999999999	211.51199999999997	211.51	211.50599999999997	211.50599999999997	211.50499999999997	211.50199999999998	211.49799999999999	211.49499999999998	211.49299999999999	211.49199999999996	211.48699999999997	211.48399999999998	211.48199999999997	211.47999999999996	211.47599999999997	211.47199999999998	211.46999999999997	211.46699999999998	211.46399999999997	211.46099999999998	211.45799999999997	211.45399999999998	211.45099999999996	211.44899999999998	211.44599999999997	211.44299999999998	211.44099999999997	211.43799999999999	211.43399999999997	211.43199999999996	211.42899999999997	211.42699999999996	211.42299999999997	211.42	211.41599999999997	211.41499999999996	211.41199999999998	211.40799999999999	211.40799999999999	211.40499999999997	211.40299999999996	211.39999999999998	211.39699999999999	211.39499999999998	211.39299999999997	211.39	211.38699999999997	211.38399999999999	211.38099999999997	211.37699999999998	211.37499999999997	211.37399999999997	211.37099999999998	211.36799999999999	211.36499999999998	211.36199999999997	211.35899999999998	211.35599999999999	211.35399999999998	211.35199999999998	211.34999999999997	211.34799999999998	211.34299999999996	211.34199999999998	211.33799999999997	211.33499999999998	211.33299999999997	211.32999999999998	211.32699999999997	211.32599999999996	211.32199999999997	211.32	211.31799999999998	211.31399999999996	211.31199999999998	211.30899999999997	211.30599999999998	211.30199999999996	211.30099999999999	211.29699999999997	211.29199999999997	211.28999999999996	211.28799999999998	211.28599999999997	211.28199999999998	211.27899999999997	211.27499999999998	211.27199999999999	211.26899999999998	211.26699999999997	211.26499999999999	211.26199999999997	211.26	211.25699999999998	211.25499999999997	211.25299999999999	211.24999999999997	211.24699999999999	211.24499999999998	211.24299999999999	211.23799999999997	211.23599999999999	211.23399999999998	211.22999999999996	211.22499999999997	211.22299999999998	211.21999999999997	211.21799999999996	211.21299999999997	211.21299999999997	211.20799999999997	211.20599999999996	211.20199999999997	211.19899999999998	211.19699999999997	211.19399999999996	211.18999999999997	211.18899999999996	211.18399999999997	211.18199999999996	211.17899999999997	211.17599999999999	211.17299999999997	211.17099999999999	211.16699999999997	211.16499999999996	211.16299999999998	211.15999999999997	211.15699999999998	211.15299999999996	211.15199999999999	211.14799999999997	211.14599999999999	211.14199999999997	211.14	211.13799999999998	211.13499999999999	211.13299999999998	211.12999999999997	211.12599999999998	211.12499999999997	211.12099999999998	211.11699999999996	211.11499999999998	211.11199999999997	211.10899999999998	211.10599999999999	211.10299999999998	211.10099999999997	211.09699999999998	211.09599999999998	211.09399999999999	211.09099999999998	211.08599999999998	211.08599999999998	211.08399999999997	211.07999999999998	211.07699999999997	211.07499999999999	211.07199999999997	211.07	211.06699999999998	211.06599999999997	211.06299999999999	211.06099999999998	211.05699999999996	211.05599999999998	211.05299999999997	211.04899999999998	211.04599999999999	211.04399999999998	211.03999999999996	211.03899999999999	211.03499999999997	211.02999999999997	211.02799999999996	211.02499999999998	211.02199999999999	211.01799999999997	211.01699999999997	211.01299999999998	211.01	211.00799999999998	211.00499999999997	211.00199999999998	210.99899999999997	210.99699999999999	210.99299999999999	210.98999999999998	210.98799999999997	210.98599999999999	210.98299999999998	210.97999999999996	210.97799999999998	210.97499999999997	210.97299999999998	210.96899999999999	210.96699999999998	210.96399999999997	210.95999999999998	210.95799999999997	210.95599999999996	210.95299999999997	210.94899999999998	210.94699999999997	210.94599999999997	210.94299999999998	210.93899999999996	210.93599999999998	210.93399999999997	210.93099999999998	210.92899999999997	210.92599999999999	210.92399999999998	210.92099999999999	210.91799999999998	210.91499999999996	210.91299999999998	210.91099999999997	210.90699999999998	210.90499999999997	210.90099999999998	210.89899999999997	210.89599999999999	210.89299999999997	210.89099999999996	210.88799999999998	210.88599999999997	210.88299999999998	210.87999999999997	210.87599999999998	210.87499999999997	210.87299999999999	210.86899999999997	210.86699999999996	210.86399999999998	210.86199999999997	210.85799999999998	210.85599999999999	210.85399999999998	210.84999999999997	210.84899999999999	210.84499999999997	210.84199999999998	210.83899999999997	210.83699999999999	210.83299999999997	210.83099999999996	210.83099999999996	210.82699999999997	210.82499999999999	210.82199999999997	210.82	210.81599999999997	210.81599999999997	210.81199999999998	210.80999999999997	210.80599999999998	210.80399999999997	210.80199999999996	210.79899999999998	210.79499999999999	210.79399999999998	210.79099999999997	210.78799999999998	210.78499999999997	210.78299999999999	210.77899999999997	210.77699999999999	210.77499999999998	210.77299999999997	210.76899999999998	210.76599999999996	210.76299999999998	210.75899999999999	210.75799999999998	210.75399999999996	210.75199999999998	210.74999999999997	210.74599999999998	210.74299999999999	210.74099999999999	210.73799999999997	210.73499999999999	210.73199999999997	210.72899999999998	210.72599999999997	210.72399999999999	210.71999999999997	210.71699999999998	210.71499999999997	210.71199999999999	210.70899999999997	210.70599999999996	210.70399999999998	210.70099999999996	210.69799999999998	210.69599999999997	210.69199999999998	210.68999999999997	210.68599999999998	210.68299999999999	210.68099999999998	210.67899999999997	210.67599999999999	210.67299999999997	210.67199999999997	210.66899999999998	210.66599999999997	210.66399999999999	210.66099999999997	210.65899999999999	210.65599999999998	210.65399999999997	210.64999999999998	210.64799999999997	210.64499999999998	210.64199999999997	210.63899999999998	210.63499999999999	210.63599999999997	210.63099999999997	210.62799999999999	210.62499999999997	210.62299999999999	210.62099999999998	210.61899999999997	210.61299999999997	210.61199999999997	210.60799999999998	210.60499999999996	210.60399999999998	210.60199999999998	210.59699999999998	210.59299999999996	210.59199999999998	210.58799999999997	210.58599999999998	210.58199999999999	210.58099999999996	210.57699999999997	210.57399999999998	210.57199999999997	210.56899999999996	210.56799999999998	210.56399999999996	210.56099999999998	210.55799999999999	210.55599999999998	210.55399999999997	210.55099999999999	210.54699999999997	210.54499999999999	210.54099999999997	210.53899999999999	210.53699999999998	210.53399999999999	210.53099999999998	210.52699999999999	210.52599999999998	210.52199999999999	210.51899999999998	210.51499999999999	210.51399999999998	210.51099999999997	210.50899999999999	210.50599999999997	210.50199999999998	210.49999999999997	210.49699999999999	210.49499999999998	210.49199999999996	210.48799999999997	210.48599999999999	210.48399999999998	210.47999999999996	210.47799999999998	210.47599999999997	210.47299999999998	210.46999999999997	210.46599999999998	210.46599999999998	210.46199999999999	210.45899999999997	210.45699999999999	210.45199999999997	210.45	210.44799999999998	210.44599999999997	210.44099999999997	210.43899999999996	210.43599999999998	210.43399999999997	210.43199999999996	210.42799999999997	210.42699999999996	210.42299999999997	210.42099999999999	210.41799999999998	210.41499999999996	210.41199999999998	210.40699999999998	210.40599999999998	210.40399999999997	210.39999999999998	210.39799999999997	210.39499999999998	210.39299999999997	210.39099999999996	210.38799999999998	210.38199999999998	210.37999999999997	210.37899999999996	210.37499999999997	210.37299999999999	210.36999999999998	210.36799999999999	210.36399999999998	210.36199999999997	210.35799999999998	210.35599999999999	210.35299999999998	210.35099999999997	210.34799999999998	210.34499999999997	210.34099999999998	210.33999999999997	210.33799999999997	210.33599999999998	210.33399999999997	210.32999999999998	210.32699999999997	210.32499999999999	210.32199999999997	210.31899999999996	210.31699999999998	210.31499999999997	210.31099999999998	210.30799999999999	210.30699999999996	210.30399999999997	210.30099999999999	210.29999999999998	210.29499999999999	210.29299999999998	210.29099999999997	210.28799999999998	210.28599999999997	210.28099999999998	210.27999999999997	210.27699999999999	210.27499999999998	210.27199999999999	210.26799999999997	210.26699999999997	210.26399999999998	210.26099999999997	210.25799999999998	210.25499999999997	210.25299999999999	210.24999999999997	210.24699999999999	210.24499999999998	210.24199999999996	210.23899999999998	210.23599999999999	210.23299999999998	210.23099999999999	210.22899999999998	210.22499999999997	210.22199999999998	210.21999999999997	210.21699999999998	210.21399999999997	210.21299999999997	210.20999999999998	210.20799999999997	210.20299999999997	210.20099999999996	210.19899999999998	210.19599999999997	210.19199999999998	210.18999999999997	210.18699999999998	210.18499999999997	210.18199999999996	210.17999999999998	210.17699999999996	210.17499999999998	210.17	210.16799999999998	210.16599999999997	210.16199999999998	210.15899999999999	210.15699999999998	210.15599999999998	210.15299999999996	210.15099999999998	210.14699999999999	210.14399999999998	210.14199999999997	210.14	210.13699999999997	210.13399999999999	210.12999999999997	210.12799999999999	210.12699999999998	210.12299999999999	210.11899999999997	210.11799999999999	210.11599999999999	210.11199999999997	210.10899999999998	210.10699999999997	210.10399999999998	210.10099999999997	210.09699999999998	210.09399999999999	210.09099999999998	210.08899999999997	210.08699999999999	210.08399999999997	210.08099999999996	210.07899999999998	210.07499999999999	210.07299999999998	210.06899999999996	210.06699999999998	210.06499999999997	210.06099999999998	210.05899999999997	210.05499999999998	210.05299999999997	210.04999999999998	210.04899999999998	210.04499999999999	210.04199999999997	210.03999999999996	210.03699999999998	210.03499999999997	210.03099999999998	210.02899999999997	210.02599999999998	210.02399999999997	210.02099999999999	210.01699999999997	210.01399999999998	210.01299999999998	210.01	210.00499999999997	210.00399999999996	209.99899999999997	209.99799999999999	209.99299999999999	209.98999999999998	209.98799999999997	209.98499999999999	209.98299999999998	209.97999999999996	209.97699999999998	209.97499999999997	209.97299999999998	209.96999999999997	209.96699999999998	209.96399999999997	209.96199999999999	209.95899999999997	209.95599999999996	209.95399999999998	209.95099999999996	209.94799999999998	209.94599999999997	209.94199999999998	209.93799999999999	209.93499999999997	209.93399999999997	209.92999999999998	209.92699999999996	209.92299999999997	209.92099999999999	209.92	209.91499999999996	209.91299999999998	209.91099999999997	209.90799999999999	209.90599999999998	209.90299999999996	209.89999999999998	209.89899999999997	209.89699999999999	209.89199999999997	209.88899999999998	209.88599999999997	209.88299999999998	209.87899999999996	209.87599999999998	209.87399999999997	209.86999999999998	209.86699999999996	209.86299999999997	209.86299999999997	209.85799999999998	209.85599999999999	209.85499999999996	209.85199999999998	209.84799999999998	209.84699999999998	209.84399999999999	209.83999999999997	209.83899999999997	209.83699999999999	209.83199999999999	209.83099999999996	209.82799999999997	209.82599999999996	209.82299999999998	209.82099999999997	209.81799999999998	209.81499999999997	209.81199999999998	209.80899999999997	209.80699999999996	209.80499999999998	209.80099999999999	209.79999999999998	209.79499999999999	209.79299999999998	209.78899999999999	209.78799999999998	209.78599999999997	209.78199999999998	209.77999999999997	209.77699999999999	209.77399999999997	209.77199999999999	209.76899999999998	209.76599999999996	209.76299999999998	209.76	209.75799999999998	209.75399999999996	209.74999999999997	209.74899999999997	209.74399999999997	209.74199999999996	209.73999999999998	209.73599999999999	209.73499999999999	209.72999999999996	209.72699999999998	209.72399999999999	209.71999999999997	209.71699999999998	209.71399999999997	209.70999999999998	209.70699999999999	209.70499999999998	209.70199999999997	209.69899999999998	209.69799999999998	209.69399999999996	209.69199999999998	209.69099999999997	209.68699999999998	209.68499999999997	209.68499999999997	209.67999999999998	209.67899999999997	209.67599999999999	209.67299999999997	209.67299999999997	209.66799999999998	209.66599999999997	209.66299999999998	209.66099999999997	209.65899999999999	209.65499999999997	209.65399999999997	209.65199999999999	209.64799999999997	209.64499999999998	209.64299999999997	209.64	209.63699999999997	209.63299999999998	209.63099999999997	209.62699999999998	209.62399999999997	209.62299999999999	209.61799999999999	209.61699999999996	209.61399999999998	209.61099999999999	209.60899999999998	209.60599999999999	209.60499999999996	209.60099999999997	209.59699999999998	209.59599999999998	209.59199999999998	209.59099999999998	209.58899999999997	209.58599999999998	209.58099999999996	209.57899999999998	209.57499999999999	209.57299999999998	209.57099999999997	209.56699999999998	209.56599999999997	209.56299999999999	209.55899999999997	209.55799999999999	209.55399999999997	209.55099999999999	209.54999999999998	209.54799999999997	209.54399999999998	209.54099999999997	209.53999999999996	209.53499999999997	209.53399999999999	209.52999999999997	209.52699999999999	209.52499999999998	209.52099999999999	209.51799999999997	209.51699999999997	209.51499999999999	209.51	209.50799999999998	209.50499999999997	209.50199999999998	209.49999999999997	209.49699999999999	209.49299999999999	209.48999999999998	209.48899999999998	209.48599999999999	209.48299999999998	209.47899999999998	209.47799999999998	209.47299999999998	209.47199999999998	209.46899999999999	209.46699999999998	209.46399999999997	209.45999999999998	209.45599999999996	209.45499999999998	209.45199999999997	209.45	209.44499999999999	209.44299999999998	209.44099999999997	209.43799999999999	209.43499999999997	209.43199999999996	209.42999999999998	209.42599999999999	209.42399999999998	209.42	209.41699999999997	209.41599999999997	209.41299999999998	209.41099999999997	209.40799999999999	209.40499999999997	209.40199999999999	209.39899999999997	209.39599999999999	209.39299999999997	209.39	209.38599999999997	209.38299999999998	209.37899999999996	209.37699999999998	209.37399999999997	209.37199999999999	209.36899999999997	209.36399999999998	209.36199999999997	209.35799999999998	209.35699999999997	209.35399999999998	209.35099999999997	209.34999999999997	209.34599999999998	209.34299999999996	209.34099999999998	209.33799999999997	209.33499999999998	209.33299999999997	209.33099999999996	209.32799999999997	209.32499999999999	209.32299999999998	209.32	209.31799999999998	209.31499999999997	209.31299999999999	209.30799999999999	209.30799999999999	209.30299999999997	209.30099999999999	209.29799999999997	209.29499999999999	209.29299999999998	209.28999999999996	209.28699999999998	209.28399999999999	209.27999999999997	209.27799999999996	209.27499999999998	209.27299999999997	209.26899999999998	209.26699999999997	209.26399999999998	209.26099999999997	209.25699999999998	209.25599999999997	209.25299999999999	209.24999999999997	209.24799999999999	209.24599999999998	209.24199999999996	209.24099999999999	209.23599999999999	209.23399999999998	209.23099999999999	209.22699999999998	209.22499999999997	209.22299999999998	209.21899999999999	209.21399999999997	209.21199999999999	209.20699999999999	209.20599999999996	209.20299999999997	209.20099999999996	209.19799999999998	209.19599999999997	209.19199999999998	209.18999999999997	209.18599999999998	209.18499999999997	209.18199999999996	209.17899999999997	209.17899999999997	209.17599999999999	209.17199999999997	209.17199999999997	209.16899999999998	209.16599999999997	209.16399999999999	209.16199999999998	209.15999999999997	209.15599999999998	209.15499999999997	209.15199999999999	209.14899999999997	209.14699999999999	209.14299999999997	209.14099999999996	209.13799999999998	209.13599999999997	209.13399999999996	209.13	209.12799999999999	209.12599999999998	209.12199999999996	209.11999999999998	209.11699999999996	209.11299999999997	209.10799999999998	209.10499999999996	209.10199999999998	209.09999999999997	209.09699999999998	209.09399999999999	209.09099999999998	209.08699999999999	209.08399999999997	209.08300000000008	209.0800000000001	209.07799999999997	209.07499999999999	209.07100000000008	209.06699999999998	209.06599999999997	209.06200000000007	209.05999999999997	209.0560000000001	209.05399999999997	209.05000000000007	209.04799999999997	209.04499999999996	209.04399999999998	209.04199999999997	4.3515819801855402	4.3514435124951101	4.3514732577978501	4.3512359850732407	4.3515117829589798	4.3513389722119102	4.3512603942919901	4.3508369734423802	4.3512783246972608	4.3513302148925703	4.3511539666601502	4.3507827880224603	4.3508617597558503	4.3507988168994105	4.3508774081396409	4.3509945051660095	4.3506977286328103	4.3504890683251904	4.3502422619042909	4.3503757753320302	4.3503105311572199	4.3501861730029301	4.3501877074755795	4.3501991573876904	4.3499221973974604	4.3500465575048803	4.3498676518359298	4.3496033014404301	4.3497577791015605	4.3495208933154306	4.3494129481640602	4.3491546871044902	4.34907686399902	4.3488357833740201	4.3491165391552702	4.3489479259033201	4.3486748041259702	4.3484623138476506	4.3483619859814402	4.3483124092138601	4.3482101564208895	4.3481655422753906	4.3478084852832	4.3478382304687502	4.3476112678564398	4.3474746992724596	4.34772723344238	4.34722177671875	4.3470848313916006	4.3469398622314399	4.34677126558105	4.3469585697558504	4.3466244033691401	4.3466572108593704	4.3465324536572201	4.3461025372753905	4.3460582940527308	4.3460487559814407	4.3457882131347603	4.3457546348144502	4.34555436891113	4.3453144324609303	4.3452583613720703	4.3452228764453107	4.3452930597265604	4.3448192886230403	4.3447040764062503	4.3445865834960902	4.3441791821875002	4.3441974903125002	4.3440975466894498	4.3437126445947198	4.3439331353076103	4.3435314465917898	4.3434639171142502	4.3430637588867098	4.3429104127832003	4.3429218592968706	4.3428577721484301	4.3429233805663996	4.3427128150976504	4.34224970260742	4.3424595097460905	4.3420299691308504	4.3420913855224601	4.3417118231445304	4.3414570154296799	4.3417888859667899	4.3415958671289001	4.3413147109716803	4.3408630540966797	4.3409584262548799	4.3407692078173801	4.3405418697900302	4.3404548898486297	4.3403068820166002	4.3400383224853503	4.3399551514208907	4.3397774005908198	4.33979417604003	4.3394508544970698	4.3393486288525303	4.3392700402685502	4.33890459082519	4.3388588146923803	4.3386867791113195	4.33871766397949	4.3379943982373002	4.33817445218261	4.3379219366845705	4.33798333694335	4.3378921727099602	4.3375965373046803	4.3374557702490204	4.3373619368212806	4.3370956733740202	4.3368526678222601	4.3367573094921807	4.33667491214843	4.3365124039746004	4.3361335936376904	4.3359741418310502	4.3359760431250001	4.3356979625927705	4.3355800776660098	4.3355140844970697	4.3353729478466807	4.3349605824706998	4.33497469114746	4.3347591560253909	4.3346538751074197	4.3343601408788999	4.3343853298730401	4.3339466302343705	4.3340263608056606	4.3337177555468704	4.3335453285742096	4.3331104590234295	4.3330463579296801	4.3330540016210897	4.3329021624902309	4.3328647856054605	4.3324817805468703	4.3323917536914003	4.3322628297753907	4.3319469659277301	4.3320987849414001	4.3318493084667899	4.3316364589062504	4.3313839213378902	4.3312588004785102	4.3311451258984297	4.3306392946191403	4.3308578709521397	4.3307773855664005	4.3305103602734301	4.3301380467968702	4.3298793998925706	4.33011705236816	4.3298923758007808	4.3296299223242105	4.3294052319287095	4.3290523747363201	4.3289009289501896	4.3289287833886707	4.3287128641406198	4.3282902076757805	4.3283577149658203	4.3281440857470699	4.3280353683203101	4.3278007795947202	4.3277042572070306	4.3275989799218699	4.3273525467285099	4.3271763068554598	4.32696802633789	4.3267013732958901	4.3264839402783206	4.3263691177734307	4.3264732592431603	4.3262459066845702	4.3257732585449196	4.3257507590966808	4.3257286230712806	4.3256622497607404	4.3252998653954995	4.3249428058642501	4.3251190462060505	4.3248710862744097	4.3247955447216802	4.3243225329247998	4.3243148975927701	4.3240543605664001	4.3238006823388604	4.3238304413525297	4.3235210578808498	4.3232574763622997	4.3233345213720709	4.32304614311035	4.3229332177587798	4.3229660159130807	4.3226898319482405	4.32216950700683	4.3220543090869104	4.3220756678759704	4.3220527762939396	4.3219772571630797	4.3217395942578101	4.3213897936669907	4.3212997691162105	4.3213547007568307	4.3208828131347605	4.3209533874560497	4.3207977605419901	4.32052844096191	4.3203834836767498	4.3202343230761704	4.3198601009228499	4.3196457104443295	4.3194332352050706	4.3195625547705001	4.3196052864111305	4.3189834764599606	4.3188450111914003	4.3189170974462803	4.3186363415478501	4.31833155438476	4.3185817925878904	4.3181930854833901	4.3178707341113203	4.31757128498535	4.3176353590478502	4.3176864750146402	4.3172516123779303	4.3171310572802701	4.3171074038525301	4.3167255559375004	4.31670725035156	4.31645433361816	4.3164253489501903	4.3163131969677702	4.3160492091357403	4.3157341313915998	4.3158081229247998	4.3155899232177708	4.31538507155273	4.3155899352099603	4.3150543514794899	4.3151561898339805	4.3147911338525295	4.3147293310302706	4.3142700343310505	4.3143493944482403	4.3140892176806602	4.31373370316894	4.3137436109521401	4.3136162022509703	4.3133159854589804	4.3136470954785109	4.3130142478662101	4.31287461928222	4.3127468375878903	4.3125519100732399	4.3121055902587804	4.3123462861328106	4.3120254640380802	4.3117519503613204	4.3117218142529303	4.3117237391796799	4.3113567524511707	4.3112110369531207	4.3110870603857405	4.31123698501953	4.3107704322705001	4.3105919171728502	4.3105499476123006	4.31017762456543	4.3099746852099603	4.3099907058447204	4.3096965974121	4.3097049874413997	4.30940095462402	4.3091068425585908	4.3090614491064398	4.3089134423681603	4.3085613516308499	4.3083145312646405	4.3081417291113198	4.30792963788085	4.3076950244287096	4.3075611273437504	4.3073917632617107	4.3071956923144503	4.3070057203906202	4.3068874651269509	4.3068050652441405	4.3065410809277305	4.3063656037597609	4.3063045684863202	4.3061733381738199	4.30581057003418	4.3056247953710907	4.3056514970410102	4.3050785234570297	4.3053715018945296	4.30491602583007	4.3049675122509701	4.3047168950000003	4.3043296949853502	4.3044685631689399	4.3041568984179603	4.3037899213769499	4.3038082433300699	4.3036228431054608	4.3036663237402299	4.3035190779882795	4.3031009973632797	4.3031810935058505	4.30276453887695	4.3027935340917898	4.3025562446484305	4.3023185924072207	4.3023235586621	4.3018779937792901	4.3017940739550706	4.30182307049804	4.3015186611718699	4.3013107577490208	4.3010750117626904	4.30130274797851	4.3009212702441406	4.30063364558593	4.3002830780712804	4.3003441110400304	4.3000709680517506	4.3000541824072203	4.2998825318115204	4.2996952333398397	4.2995796482470707	4.2993851019677702	4.2990928961572203	4.2989105502294898	4.29901850276367	4.2988044863720702	4.29899293351074	4.29830323987792	4.2983390956103502	4.2980598704345701	4.2980438465185502	4.2976471120654303	4.2976295727001901	4.2972801344384699	4.2971397712744102	4.2969536070165999	4.2968353572216804	4.2968811241357399	4.2962837401220701	4.2965343729980399	4.2962608590869102	4.2961456447998003	4.2957992843505801	4.2957153633154297	4.2954944758593703	4.2954994479345698	4.2951679412890602	4.2951511671679601	4.2949104562548799	4.2947475700097604	4.2945316545117107	4.2939327505566407	4.2942096833984307	4.29406932023437	4.2939499130615202	4.2935573712597606	4.2934379806884699	4.2930790093163997	4.2931087652831996	4.2926605475732407	4.29268380921875	4.2926719966259697	4.2925178708642502	4.2921177116601497	4.2920818452636702	4.2918964572656204	4.2919414715527306	4.2916469862597602	4.2914463271289005	4.29111863627441	4.2909675862548804	4.2907810381054601	4.2907474805273402	4.2905567364453097	4.2904712815234296	4.2902958041210901	4.2902588179248005	4.2899204402148401	4.28976785705078	4.2897152259863196	4.28946153189941	4.2890774073925702	4.2891353767285105	4.2890735811718699	4.2888004452148403	4.2884418788281202	4.2884136419433601	4.2883815926660098	4.2882496171093702	4.2879154483007804	4.2877819268652306	4.2878254050781202	4.2873447682617103	4.2873302688964801	4.2872951809472601	4.2870327248144502	4.2867939144531197	4.2867222109960901	4.28655359774414	4.2864574639746102	4.28636438887695	4.2860584500390599	4.2861988264062498	4.2856807877441403	4.2856449426757797	4.2852886356542905	4.2852596487988199	4.2851208009667898	4.2849132731933501	4.2846523514160095	4.2841419415234299	4.2843242827246	4.2842868952929605	4.2839534942675703	4.2836177960644504	4.2836109473046795	4.28338282137695	4.2830417815038997	4.2830181244433598	4.2829395594921804	4.2829090290625	4.28269007368164	4.2822826533495997	4.28230326216796	4.2822780921972603	4.2819278886914001	4.2818843955566406	4.2816677325097601	4.2813450113085905	4.28128016387695	4.2809513381835904	4.2807743266601497	4.2804302490917898	4.2806392843066403	4.2805011897265599	4.2800976111230398	4.2798885551660097	4.2799732414453109	4.2796978262402297	4.2796856051464802	4.2792621757031197	4.2794529169726507	4.2791950364062501	4.2789859968164006	4.2788150948632797	4.2786480250683603	4.2782695915917897	4.2782619600097602	4.2780506363281203	4.2777065411816402	4.2779895918359303	4.2776661068359303	4.2776378944433606	4.2775303034960901	4.2768573952734306	4.2769489402343703	4.2768039979882806	4.2765041534472603	4.27635080964843	4.2763111320703109	4.2761036078125008	4.2758182766992103	4.2755123308300709	4.2755375198242103	4.2753292396582001	4.2753536349316397	4.2748462919531205	4.2747776248632805	4.2746708098242108	4.2745121125976508	4.2742771422851495	4.27443658182617	4.2738178518750001	4.2739200858788999	4.2737148419628905	4.2733310988085895	4.2732441119531206	4.27313805985351	4.2732380097656195	4.2728298335253907	4.27252696292968	4.2723415498535102	4.2723255315234301	4.2720318083105395	4.2722286480175695	4.27203028231445	4.2716785708593701	4.2714702859667906	4.2715564994531201	4.2713955166894504	4.2709705654687502	4.2708378101367108	4.2707042971777298	4.2706867367187504	4.2700817337402297	4.2701481132226498	4.2698879553613205	4.2697117047070305	4.2696483842480397	4.2691791836328106	4.2693370980371004	4.2689548606445298	4.2688022748242096	4.2688991694628902	4.26846888567382	4.2683277302343701	4.2683101838378903	4.2681896357714804	4.2679165199316405	4.2676433792480406	4.26788446022461	4.2673580386816399	4.2671016923535099	4.2671375503906201	4.26709787414062	4.2670116574902304	4.2667820162304606	4.2664005450585902	4.2663051858691396	4.2661098780957003	4.2659641462304601	4.2658108047363203	4.2657863928613207	4.2656299821484307	4.2653888817578105	4.2651912918457002	4.2650982110449203	4.2647571841406196	4.2646549372851501	4.2645412651269501	4.2644321696288996	4.2640400160937508	4.2639743928710905	4.2636837257910107	4.2637348347265602	4.2633548990039003	4.2634662928906204	4.26323054471679	4.2630840533105401	4.2627056351074204	4.26242715771484	4.2624431744824198	4.2622371868847599	4.26208154360351	4.2619053101757798	4.2615703704199204	4.2616603975097602	4.2615100994140596	4.2615047601660105	4.26117898720703	4.2611309175292904	4.2608585481445305	4.2610790446777305	4.2608417799609297	4.2604046003808502	4.2603702785351505	4.2601810766992108	4.2596744789648398	4.2598804597656201	4.2596370926269502	4.2596431855957002	4.2593158872265597	4.2591549053222604	4.2589451019335902	4.2586490872460905	4.2584575917480398	4.2583400933691404	4.2584156219531204	4.2579578688281208	4.2577747609375001	4.2578090791503902	4.2575588418066408	4.2574443974902305	4.2573803074121104	4.2572498551953109	4.2568401460449206	4.2567356255273401	4.2565914359082004	4.25684243521484	4.2562450554589804	4.2560436454980399	4.2558994498242102	4.2558414584179607	4.25560495882812	4.2555874029785103	4.2553394501953106	4.2550350477832	4.2547352066406203	4.2547001174804597	4.2546619585156202	4.2550918868896401	4.2542110754785103	4.2541797937500005	4.2539669266113203	4.25382348938476	4.2536991340039005	4.2532757094042903	4.2531414331542896	4.25311472324218	4.2529102637109295	4.25291368760253	4.2526142303515604	4.2525890628027296	4.2523006692675702	4.2522434535351499	4.2518566360839802	4.2517673755664003	4.2516498724609297	4.2515247609375004	4.2511600710351507	4.2511959246972602	4.2511890689062497	4.2510639419921805	4.25064126419921	4.2504284215527299	4.2503483130273407	4.2501415565527303	4.2499073291796803	4.2501133182226507	4.2499393668163998	4.2496044353027305	4.2493915692578099	4.2492908611328097	4.2490894431640598	4.2488643956738201	4.2488376835742105	4.2487980047851499	4.2485050407617102	4.2480243923046803	4.2479038513867104	4.2479656521386699	4.24775278246093	4.2476368168750005	4.24739878546875	4.2473964980957	4.2469982304980398	4.2468853167871101	4.2464267969726501	4.2464367047558609	4.24657251040039	4.2464237476367108	4.2460430315136701	4.2457767738867096	4.24567759648437	4.2455196550488203	4.2451259877441405	4.2451442946581999	4.2450489215234297	4.2448963466015597	4.2444805455761703	4.2444721462109305	4.2444309382617105	4.2443111659863204	4.2440509940625004	4.2439830914746102	4.2437176015136702	4.2437481216308504	4.2433582606640599	4.2432117644140597	4.2430729094335904	4.2426517678320304	4.2426975421289006	4.2425434412109295	4.2422458949414006	4.2422413044531195	4.2420360698730404	4.2419369020410107	4.2417385412988207	4.2415149883984302	4.2412479558398406	4.2413311187792901	4.2411319950976498	4.2410496034570304	4.24078791752929	4.2405887728710905	4.2401409379589801	4.2402599645214805	4.2399662187695304	4.2400371814746007	4.2395847478320299	4.2393474854199198	4.2393428926269499	4.2391338578808506	4.23910638600585	4.2388370729882805	4.2384807826855404	4.2384548496581997	4.2381893410253904	4.2381679835644501	4.2378269473242103	4.2375148930957005	4.2377025880761705	4.2374683632421801	4.2375934866406197	4.2373623066503905	4.2372165850976504	4.2368931068945299	4.23667109030273	4.2367801848242106	4.2366161614355402	4.2363827064550703	4.2362850359082005	4.2361713581640599	4.2361103205859303	4.2358959344824205	4.2356075562207005	4.2354191033789004	4.2352756706445298	4.2353626399218696	4.2347789899121109	4.2345669080175705	4.2344951789746004	4.2341587306835899	4.2339656976660107	4.2338451625683602	4.2336033062695302	4.23333018570312	4.2333088139453103	4.2331485904882795	4.2329830411035099	4.2327823834179599	4.2327579703320302	4.2326755648632801	4.2322315504687502	4.2321651675878895	4.2321003273046802	4.2318844104785098	4.2317943826464797	4.2315967858203107	4.2313900212207001	4.2313915449120998	4.2313244142480402	4.2310833288964806	4.2307010962304608	4.2307331361718701	4.2303737952050708	4.23048517975585	4.2300464905468704	4.2300182653027303	4.2299869790820308	4.2297901405859299	4.2294803860742105	4.2293911128222597	4.2292080155957006	4.2287746599316405	4.2289455572753907	4.2287136343457004	4.2286037756738208	4.2286182561328101	4.2282497543066402	4.2280819053222602	4.2277683426757795	4.2276676311523405	4.2274791889746002	4.2272487939941401	4.2271953778027305	4.2270130446093708	4.2267620399511703	4.2267856758007802	4.2265209404199195	4.2263149457910103	4.2260631872949199	4.2260914137500007	4.2259792569238206	4.2257587580859299	4.22565806523437	4.2255298867968696	4.2254856327929602	4.2254131453027304	4.2250866106152305	4.2248424665917907	4.2247394826171805	4.2245807852734307	4.2244747427441407	4.2241474382031203	4.2242451026953098	4.2238888029394506	4.2236881509570301	4.2235340324609298	4.2232967547753901	4.2232761649804607	4.2229282641210899	4.2227405707031203	4.2226177503027307	4.2224834613183608	4.2224529426464796	4.2221950749316397	4.2218067432421797	4.2216449988671796	4.2217457072265603	4.2217533294726506	4.22129022268554	4.2213749208398399	4.2210056558398401	4.2207454897363199	4.2206333446679603	4.2206516399414005	4.2205444635497997	4.2203197686621108	4.22003443149414	4.2198833754199203	4.2198059381591797	4.2193744887500007	4.2193447423535098	4.2192402069140602	4.2189804386474599	4.2188022864648405	4.2184871902832004	4.2187500289794899	4.2181175532666009	4.2179462671875001	4.21799394301269	4.21774446860839	4.2175857855615204	4.2173980987060506	4.2173790102978499	4.2169914379150297	4.2170872023242101	4.21696093705566	4.2166610947021397	4.21653482591796	4.2164470878808507	4.2163623932421803	4.2161853982031197	4.2157787530371102	4.2157859926025303	4.2155769587158201	4.2154110196191397	4.2152134063085906	4.21543619080078	4.2150017072119104	4.2146762971679603	4.2145000602246006	4.2142898775537097	4.2143287783642505	4.2139263428417904	4.2137977794189405	4.2137386516113207	4.2134536879052709	4.2133011105615203	4.2133720676806599	4.2127849889355407	4.2129341403173797	4.2125301659472596	4.2125457956591807	4.2123863342822201	4.2120743074365201	4.2121318977245998	4.21182940375488	4.2116443780859303	4.2112636818456997	4.2115158275146403	4.2111683145312497	4.2108326233593703	4.2108383478271403	4.2106044950097603	4.2109173120605403	4.2103840138671798	4.2102886383105398	4.2100246577441407	4.20992777970703	4.2096218289941403	4.2095718647021405	4.2095341004101501	4.2092075577148398	4.2091079931396402	4.2089771406640599	4.2087383523730404	4.2084896366503903	4.2083988478320302	4.2082889715820304	4.20828592345703	4.2080150845605404	4.2078106096386696	4.2075870659570302	4.2073986282714797	4.2073604848144504	4.2071579127490208	4.2069812967578102	4.2066555180957002	4.2068264298535096	4.2065456679003903	4.2063335645605404	4.2063381375878901	4.2059032563964802	4.2061016337402304	4.2058593991357398	4.2056972812988205	4.2053890434472603	4.20529672632812	4.2051799888183607	4.2048057750244103	4.2048572701562499	4.2046924797265604	4.2043678429345697	4.2042858282714803	4.2039379242480406	4.2038700404492095	4.2035961345214803	4.2036526014941407	4.2033886078417906	4.2031913902978504	4.2030029421826098	4.2028602818408203	4.2024177709033195	4.2026375059423797	4.2023975486328098	4.2021751549462802	4.2020572881835907	4.20180742187988	4.2017627899218706	4.2015507054882795	4.2014782078027304	4.2011547340917899	4.2009060135253895	4.2007999625195307	4.20094682738769	4.20050622391601	4.2006256344873005	4.2002060060302702	4.20006678133789	4.1998497143994102	4.1999305941064398	4.1995956685302707	4.1993797450244106	4.19922639419433	4.19891551164062	4.1988495080419908	4.1985046628076104	4.19866793415527	4.1982269504248002	4.1980697872021402	4.1979675535498	4.1977584986865208	4.1976532247998	4.1971245052197199	4.1973777905712799	4.1971664647021401	4.1968521314599601	4.1967979625244096	4.1964668537158198	4.1963478398876903	4.1960396089501897	4.1960434117724601	4.1959129514306603	4.1955459833740205	4.19551165836425	4.1955284335791001	4.1950882197021402	4.1948616209814409	4.1949234227099605	4.1947120953955004	4.1944366623779308	4.1940742650439402	4.1942245782958905	4.1939552618798803	4.1937332428662106	4.1935936249462804	4.1935348633349596	4.1932548776415999	4.1929504658935501	4.1930572796044903	4.19284135742675	4.1923988617626895	4.1922912732373003	4.1923538463818302	4.1921051161279204	4.1919548335400298	4.19173053031738	4.19157641436035	4.1913093701611306	4.1914379254589802	4.1911934056689395	4.19107095169921	4.1908058466064402	4.1907280210791003	4.19058381462402	4.1905765715429606	4.1902706291894507	4.1900425220507804	4.1900329854248	4.1899742378759699	4.1897819830712804	4.1896045914062503	4.1894207122167897	4.1890571739892506	4.1890758754589799	4.1888294496484297	4.1886886754443307	4.1885723329980404	4.1880298842578103	4.1880306377441405	4.18809550408203	4.1879009453027303	4.1876545251953097	4.1875515190332004	4.1874496632177705	4.1871692816406201	4.1868652525732406	4.1868225290576104	4.1862995375781207	4.1862358299462796	4.1862522295117106	4.1863483716406202	4.1859745302148399	4.1856151799121006	4.1857128325292896	4.1855274381249998	4.18529475139648	4.1851307179687502	4.1847061338037106	4.1846847691943303	4.1848629214941395	4.1843853130371107	4.1843670178808505	4.1845096864648399	4.1841327801953101	4.1837604726562505	4.1838695803808497	4.1835773674218704	4.1833896795898395	4.1833107235986295	4.1830242312402302	4.1829723515917898	4.1827198314843699	4.1827495793261695	4.1826786200195301	4.1822857085058507	4.1820480563818299	4.1820316542773401	4.1815838171777306	4.1815250661132799	4.1814090850195305	4.1814834789990201	4.1814953033496103	4.18095972907226	4.1809387342919901	4.1807613530566403	4.1805820728320304	4.1803459337353503	4.1801250757324198	4.1798599530615199	4.1800064397412102	4.1795925355175703	4.1794910578906199	4.1793587019580007	4.1791431702343704	4.1789982117382802	4.1790436102685495	4.1788864388037101	4.17851335207519	4.1785293747802701	4.1784122708398401	4.1780479742822205	4.1777839793017497	4.1778583709765602	4.1773025669287103	4.1776428430029302	4.1773185971337803	4.1772724380859305	4.1769672528515605	4.1768890680419899	4.17675402775878	4.1766407126953098	4.1761219147265605	4.17631418855468	4.1759075475292908	4.1758579448242106	4.1755180622119097	4.1755611614941399	4.1753387749560504	4.1751743498632798	4.1750179520019506	4.1749813391503903	4.1749447016894505	4.1747459534228497	4.1744137003222601	4.1741253210839799	4.1741157654345704	4.1742836230126903	4.1738407304882799	4.1736629632910107	4.1734722308496108	4.1733898345996101	4.1730548982421807	4.1730182912109299	4.1726085785449198	4.17258341099609	4.1724186172851505	4.1721985115576103	4.1718914269824197	4.1718933300732406	4.1717159569628901	4.1714710489062501	4.1716228631933605	4.1713051049658203	4.1710773743359297	4.1711628189453105	4.1707882180957006	4.1705730608105398	4.1706707208105405	4.1702755190331997	4.1701568867919905	4.1699203628271402	4.1698452164550703	4.1696407501269501	4.1694946507372999	4.1689888157080004	4.1692020540039003	4.1688110497216799	4.1686954716601496	4.1684486687548796	4.1684841316113204	4.1680408754296803	4.1681217422851509	4.1680355220019498	4.1677204314062504	4.1676048508056605	4.1672332933544904	4.1672481801269496	4.1669967891552702	4.16683617852539	4.1666862726806597	4.1667694240966808	4.1664921036132805	4.16611482157714	4.16613695178222	4.16584512490234	4.1659111253369101	4.16560748344238	4.1654777836181607	4.1654838790087805	4.1651371195117104	4.1651813806640599	4.1647869292089803	4.1647831154882802	4.1643543438671804	4.1641964092285102	4.1643192510742102	4.1644928256201101	4.1639389197021401	4.16371920005371	4.1636490013818301	4.1633575598388601	4.1632992090332008	4.1629368032226504	4.1629562500537096	4.1628105298291	4.1627285231738202	4.1624973573632804	4.16234437987793	4.1618599143017496	4.1619514634033203	4.1616619420605403	4.1615726616601503	4.1613086846093701	4.1613323500292898	4.1610309770703102	4.1609577383984302	4.1607960000781201	4.1608673350341805	4.1604648735742105	4.1602279868115195	4.1601162256347601	4.1600086406250005	4.1598201982128904	4.1594478918847599	4.1593242885449202	4.1593841840185499	4.1589451006054601	4.1590179636279307	4.1588283709863196	4.1586063661523403	4.1582092465966802	4.1581432524511701	4.1579979075244102	4.1580066805859301	4.1576687089550708	4.1576015781738205	4.1576751997607406	4.1569042328417902	4.1571487689990203	4.1570438638476501	4.1567417279492096	4.15686341558105	4.1565830519335902	4.15634271291992	4.15639765291992	4.1559921484130795	4.1556877340087803	4.1556728579003908	4.1557148221093696	4.1554355899023401	4.15509760870117	4.1552975000488201	4.1548946608691404	4.1547310033251899	4.1543998840869101	4.1544094385253905	4.1540726006396396	4.1539905836718702	4.1539543381103501	4.1539093153466702	4.1536537340283202	4.1533409241259696	4.1534202757666003	4.1530204942822202	4.1529770172802705	4.1527858963378899	4.1525451911279303	4.1524090009667907	4.1522602274218698	4.1522602310546803	4.1520935346044903	4.1518028500634703	4.1515751124023401	4.1513111365625006	4.1512600197363199	4.1509239401806601	4.15074883842773	4.1508857932080003	4.1507496133593698	4.1504089548388601	4.1503391436913999	4.1500507571874996	4.1499176147997998	4.1498417178320306	4.1497425381249995	4.1496227515527302	4.1494465068359299	4.14892236610351	4.1489742530175695	4.1487102770605402	4.1487354460546797	4.14861108473632	4.1484108282861305	4.1482502189843702	4.1482105462500005	4.1478817205566401	4.14763795401855	4.1478084793457004	4.1472912061621106	4.1473758868554595	4.1469379616796802	4.1471344236669898	4.1468250483203102	4.14650156382812	4.1465595463671798	4.1462009647070301	4.1460987367578097	4.1460899545947205	4.1458118596484299	4.1457477799999998	4.1455620063134706	4.14535371329589	4.1452923039355403	4.1450672449218704	4.1448993959375002	4.1446163475878901	4.1445675041894505	4.1443165135937496	4.1443550351220706	4.1440414705224597	4.1439724138378899	4.1435508896728503	4.1436496916601504	4.1433826721875002	4.1433033241796799	4.1429653479394508	4.1429981508203104	4.1430027202148407	4.1425716709472606	4.1423721554833897	4.1424289966601497	4.1420006073681597	4.1418277897070297	4.1415191924560508	4.1416614692578104	4.1414207604150297	4.14125902779785	4.1410274816113199	4.1409366835742096	4.14062731041503	4.1408294825732401	4.1404232276269495	4.1400921012402305	4.1399227405566403	4.1396885097851506	4.1397098757226507	4.1397831251757804	4.13946497579101	4.1392688967187503	4.1390445903320296	4.1391105811962801	4.1389583838769495	4.1386215439208902	4.1386329927392502	4.1382511273632803	4.1383537510791006	4.1380199742870998	4.1377941312402298	4.1376846623974606	4.1376255170117098	4.1375938644775303	4.1370556010058506	4.1374264062988209	4.1373356094726503	4.1366421056347598	4.1366108180859298	4.13652574803222	4.1363239540625001	4.1360584380468701	4.1359203567870999	4.1357151235351504	4.1356559936572195	4.1353916304101501	4.1353050519384702	4.1350776866455003	4.1348396434814401	4.1349846150634697	4.1347629788476503	4.1344513062060502	4.1344372015136699	4.1343509843945299	4.1340870155859299	4.13387872487304	4.1336941051660103	4.1336696805566397	4.1333335997900305	4.1331661476660102	4.1330082131445307	4.1330192702978499	4.1325874543408201	4.13258135941894	4.1324745488720707	4.1322403172412105	4.1319801523486301	4.1318863203662097	4.1316280521582005	4.1316177513818308	4.1314453296044906	4.1312851135302706	4.1311432184326105	4.1307899761376907	4.1305855012158199	4.1304329100439405	4.1302364659863207	4.1301719942041002	4.1299057164599606	4.12987597600097	4.1298256138720708	4.1296066454052704	4.1294754212646403	4.12933961187011	4.12920459037597	4.1289551078466706	4.1286934198486298	4.12886773526367	4.12836915991699	4.1283394172705004	4.1283104102978498	4.1280372742236304	4.1279114020654299	4.1276802363720702	4.1274170208154306	4.1273346211669901	4.1270225763916004	4.12691003239257	4.1266254594921801	4.1264396815478497	4.1265205518017503	4.1263294473437497	4.1263313605126903	4.1260013763476504	4.1258671083398397	4.1256695001074197	4.1255401818701101	4.1251278198925698	4.1251758851953104	4.1250664010791001	4.1247055269677704	4.12469294573242	4.1245292810400302	4.1243271174755796	4.1242531110204999	4.1240661790966797	4.1238937501708897	4.1237602510400304	4.1235283020556599	4.1234581165869102	4.1231758382080006	4.1228035271533203	4.1227661266357405	4.1224647751220704	4.1223610163330004	4.1223484269726498	4.1221847682177701	4.1222255960253902	4.12188494730957	4.12173197177734	4.1213295293408203	4.1214252605468706	4.1213154068359303	4.1211609114794907	4.1209034194140601	4.1207969835400302	4.1205505553076103	4.1203785171874996	4.1203262592333898	4.1200187970556597	4.11982423089355	4.1196029880224598	4.1193630530175707	4.1191742148388597	4.1191002015869103	4.1189541089941404	4.1187343884863203	4.11857302206543	4.1184471324462804	4.1184700217236303	4.1182220722216796	4.1179310120312502	4.11794741194824	4.1177055576025303	4.1174965134033199	4.1174141172705001	4.1171467055468707	4.1170372145165999	4.1169296516943303	4.1167167892822203	4.1164619650830003	4.1164199986865198	4.1163376000146403	4.1161712828466799	4.11593287493164	4.1158802344140595	4.1159363105810503	4.1156807118017502	4.1154106369384698	4.1151367370654297	4.1152717869189406	4.1146484580029306	4.1145301940283199	4.1143753327099608	4.1144279722509705	4.1140602400439397	4.1141842200097605	4.11404802016113	4.1135627977001903	4.1135383918798807	4.11326066992675	4.1129013336865201	4.1128853023876903	4.1129909802832003	4.1127216474999999	4.1125938715087802	4.11233180083007	4.1120777323046802	4.1119877127148401	4.1119175139257802	4.1117614880810498	4.1116054811425702	4.11127244861816	4.1112682513574201	4.1110054280517501	4.1107807294140599	4.1106342531640605	4.1102127351708901	4.11020929819336	4.10992433800293	4.1099075464208905	4.1095573560009697	4.1094154610205003	4.1092422736474603	4.1093837875097599	4.1091301123291002	4.1088508823095706	4.1087875491162107	4.1086258224365206	4.1087001960644498	4.1083282639404306	4.1079918170947201	4.1079895270654303	4.10773089266113	4.1077087653466799	4.1074524047216796	4.1073120287060503	4.1072239066601499	4.1071350256591801	4.1068470148046803	4.1068264271972605	4.1067218974609299	4.1067184724755803	4.1064110112744103	4.1062225511669901	4.1060539520947206	4.1060009278027305	4.1055023339013603	4.1053116118896398	4.1053604331005804	4.1052429498779297	4.1049957527685503	4.1049030533203101	4.1047916652539005	4.1043354296484305	4.1042762995361306	4.1041820662011705	4.1041057875292903	4.1039032269872999	4.10381929626464	4.1036792924999999	4.1034141792822201	4.1032821954833905	4.1029873134472608	4.1031421925781206	4.1030247009960901	4.1027103583007802	4.1022693944531197	4.1026115646728503	4.1021091584960905	4.10198862460937	4.1020321086425708	4.1017589881933603	4.10139047996093	4.1016216424902296	4.1012718395947205	4.1007213888574201	4.1009472146777304	4.1006534875976497	4.1006580618359303	4.1004081944384705	4.1001415433495998	4.1000110855468703	4.0999240997851505	4.0997738135644495	4.0996994152099608	4.09934619205566	4.0992954388867098	4.0989750112304604	4.0990406312890597	4.0988910893359298	4.0986629657128901	4.0984730031250001	4.0982006276855403	4.098184986333	4.0979381776074204	4.0977768219677699	4.0976295593798806	4.0976707640478507	4.0973720732519503	4.0972870162841701	4.0968986809619103	4.0967853666406198	4.0966934504833903	4.0963443924804599	4.0963329613574206	4.0962822270947203	4.0960567715722602	4.0957054366259698	4.0956657533447203	4.0954410791992109	4.0954216127197203	4.0952541510253901	4.0949684431689404	4.0948574187597604	4.0947212496923795	4.0944790113378904	4.0945621730664001	4.0942562390722603	4.0940361275244106	4.0938640753417905	4.0937637508740208	4.0935585180908198	4.0932724225927704	4.09326479319824	4.0932182446728502	4.0927551403076103	4.0926479578613195	4.0927418044921806	4.0925709035156208	4.0921920981396402	4.0920391276855401	4.0919143902490198	4.0918792905419901	4.0914989734667904	4.0914310765820296	4.0913761381445299	4.0910534203417903	4.0908882298876899	4.0908413232910101	4.0906757597265608	4.0904461194433503	4.0903267205126905	4.0900783766894504	4.0900100880224599	4.0898162976513603	4.0894542946386698	4.0894050839501901	4.0890785527783207	4.0890167360107403	4.0889263336230401	4.0885254097998001	4.0886242165136704	4.0883972479638606	4.0881531074560504	4.0880764166503907	4.0879936493603504	4.0876747301220702	4.0876430657128902	4.0871307682373006	4.0871044353027299	4.0872265057324197	4.0868694591699208	4.0868438914794902	4.08679698015625	4.08657991552246	4.0862796964257795	4.0862156178710896	4.0861896708984302	4.0860512092626902	4.08572047258789	4.0854625823339807	4.0854133821923808	4.0852627040722602	4.0849186089257801	4.0849968183447203	4.0846878231396406	4.0847427610693305	4.0843406929540995	4.0842212977734302	4.0839756272851506	4.0839061859667902	4.0835064243652299	4.0835182335595697	4.0833500065038999	4.0833103301367109	4.0831672874658205	4.0828930069824203	4.08275872491211	4.08250237749023	4.0824009227929601	4.0822345891406204	4.0823391191113201	4.0820224884570306	4.0817680573681603	4.0817936114648399	4.0814251172949199	4.0813312685937495	4.0810512711425702	4.0811779193261701	4.0809833792187495	4.0805118730664001	4.0804035345703102	4.0801235404003897	4.0797779299218702	4.0798336329785103	4.0794525301904203	4.0794231725292907	4.0792850699413998	4.0792171659081999	4.0788517260351496	4.0788013652343702	4.0788639368163997	4.0786937847167897	4.0787754195898405	4.0781795740722604	4.0782718816210908	4.0779712905078105	4.0777843654980401	4.0777523163378904	4.07767145541992	4.07735863946289	4.0775127594042901	4.07735865618164	4.0770603445507803	4.0768383300292905	4.07673227453125	4.0764644744238199	4.0763889611132802	4.0762783182910098	4.0761669447558608	4.0760303761718708	4.07594491992187	4.0758381177343699	4.0754573991894505	4.07536966455078	4.0753887416699204	4.07501260779296	4.07496760151367	4.0745548536914002	4.0743763244140601	4.0742557740429604	4.0740818193554604	4.0737560393652306	4.07374841129882	4.0734806219726503	4.0733963134130802	4.07309076924804	4.0730545343505806	4.0729847253906204	4.0726162078222599	4.0726917483984302	4.0722637474902301	4.0722545793652305	4.0721843889355398	4.0718952417968701	4.0716991605370998	4.07148095524414	4.0712452127734302	4.0713222789941401	4.0711101832714807	4.0709148705371003	4.0706768300292904	4.0704731157421801	4.07036172185546	4.0702068452636704	4.0698658193359298	4.0701053790429595	4.0699054866015603	4.06963311467773	4.0698536195703099	4.0694751898437502	4.0694439210839803	SLV Equilibria	209.28499999999997	209.28299999999999	209.28099999999998	209.27799999999996	209.27499999999998	209.27299999999997	209.27099999999999	209.26799999999997	209.26599999999996	209.26299999999998	209.26	209.25699999999998	209.25399999999996	209.24999999999997	209.24699999999999	209.24299999999999	209.23999999999998	209.23599999999999	209.23399999999998	209.23099999999999	209.22799999999998	209.22599999999997	209.22099999999998	209.21799999999996	209.21899999999999	209.21399999999997	209.21099999999998	209.20899999999997	209.20499999999998	209.20299999999997	209.19799999999998	209.19799999999998	209.19299999999998	209.18899999999996	209.18699999999998	209.18399999999997	209.17999999999998	209.17799999999997	209.17399999999998	209.17299999999997	209.16799999999998	209.16799999999998	209.16299999999998	209.16099999999997	209.15599999999998	209.15399999999997	209.14999999999998	209.14699999999999	209.142	209.13899999999998	209.13499999999999	209.13099999999997	209.12799999999999	209.12499999999997	209.12199999999996	209.11899999999997	209.11499999999998	209.11199999999997	209.10899999999998	209.10599999999999	209.10199999999998	209.09899999999999	209.09399999999999	209.09299999999996	209.08899999999997	209.08499999999998	209.08300000000008	209.07899999999998	209.07599999999996	209.07299999999998	209.07	209.06599999999997	209.06299999999999	209.05999999999997	209.05699999999996	209.05399999999997	209.05099999999999	209.04799999999997	209.04700000000008	209.04299999999998	209.041	209.03999999999996	209.03599999999997	209.03199999999998	209.02799999999996	209.02499999999998	209.02199999999999	209.01899999999998	209.017	209.01199999999997	209.01099999999997	209.00699999999998	209.00399999999996	209.00199999999998	208.99999999999997	208.99699999999996	208.99399999999997	208.99299999999999	208.98899999999998	208.98799999999997	208.98299999999998	208.97999999999996	208.97799999999998	208.97399999999999	208.97099999999998	208.96699999999998	208.96399999999997	208.96100000000007	208.95699999999999	208.95399999999998	208.95	208.94799999999998	208.94399999999996	208.93899999999996	208.93799999999999	208.93400000000008	208.92999999999998	208.92699999999996	208.92399999999998	208.92200000000008	208.91799999999998	208.91399999999999	208.91099999999997	208.90799999999996	208.90499999999997	208.90099999999998	208.89999999999998	208.89599999999996	208.89499999999998	208.89099999999996	208.88799999999998	208.88499999999999	208.88	208.87899999999996	208.87499999999997	208.87299999999999	208.86999999999998	208.86699999999996	208.86399999999998	208.86099999999999	208.85799999999998	208.85399999999998	208.85099999999997	208.84799999999996	208.84499999999997	208.83999999999997	208.83699999999999	208.83399999999997	208.82700000000008	208.82199999999997	208.8180000000001	208.81399999999996	208.80999999999997	208.80399999999997	208.80000000000007	208.79599999999999	208.79199999999997	208.78899999999999	208.78399999999999	208.78099999999998	208.77799999999996	208.77499999999998	208.77099999999996	208.76899999999998	208.76399999999998	208.76199999999997	208.75899999999996	208.75699999999998	208.75299999999999	208.75099999999998	208.74899999999997	208.74699999999996	208.74499999999998	208.73899999999998	208.73899999999998	208.73499999999996	208.73199999999997	208.72899999999998	208.72599999999997	208.72399999999999	208.71999999999997	208.71699999999998	208.71499999999997	208.70999999999998	208.70699999999999	208.70299999999997	208.69900000000007	208.69499999999999	208.6930000000001	208.68799999999999	208.68599999999998	208.68199999999996	208.67999999999998	208.67699999999996	208.67500000000007	208.67200000000008	208.66899999999998	208.66799999999998	208.66399999999999	208.66199999999998	208.65899999999999	208.65599999999998	208.65299999999996	208.64799999999997	208.64499999999998	208.64099999999996	208.63699999999997	208.63299999999998	208.62899999999996	208.62699999999998	208.62399999999997	208.62099999999998	208.61799999999999	208.61499999999998	208.61199999999997	208.60999999999996	208.60599999999999	208.60099999999997	208.59999999999997	208.59399999999999	208.59099999999998	208.58699999999999	208.58300000000008	208.5800000000001	208.57799999999997	208.57700000000008	208.57400000000007	208.57	208.56699999999998	208.56299999999999	208.56200000000007	208.55699999999996	208.55499999999998	208.55300000000008	208.54799999999997	208.54799999999997	208.54399999999998	208.541	208.53799999999998	208.53599999999997	208.53399999999999	208.53299999999996	208.53099999999998	208.52699999999999	208.52399999999997	208.51999999999998	208.51799999999997	208.51499999999999	208.51199999999997	208.50799999999998	208.50599999999997	208.50299999999999	208.49899999999997	208.49499999999998	208.49199999999996	208.48699999999997	208.48399999999998	208.47999999999996	208.47799999999998	208.47499999999997	208.47199999999998	208.46899999999999	208.46499999999997	208.46299999999997	208.45999999999998	208.45699999999999	208.45299999999997	208.45	208.44699999999997	208.4430000000001	208.44099999999997	208.43799999999999	208.43400000000008	208.43199999999996	208.42800000000008	208.42599999999999	208.42399999999998	208.41999999999996	208.41699999999997	208.41499999999996	208.41199999999998	208.40799999999996	208.40499999999997	208.40099999999998	208.39899999999997	208.39499999999998	208.392	208.39099999999996	208.38699999999997	208.38399999999996	208.38	208.37799999999999	208.37399999999997	208.36999999999998	208.36799999999999	208.36499999999998	208.36299999999997	208.35999999999996	208.35699999999997	208.35299999999998	208.34999999999997	208.34699999999998	208.34299999999996	208.33899999999997	208.33699999999999	208.33300000000008	208.3300000000001	208.32799999999997	208.32400000000007	208.32199999999997	208.3180000000001	208.31500000000008	208.31099999999998	208.30799999999999	208.30499999999998	208.30099999999999	208.29700000000008	208.29299999999998	208.29199999999997	208.28699999999998	208.28499999999997	208.28099999999998	208.27999999999997	208.27699999999999	208.27399999999997	208.27199999999999	208.26999999999998	208.267	208.26499999999999	208.26399999999998	208.26199999999997	208.25799999999998	208.25599999999997	208.25399999999996	208.25099999999998	208.24899999999997	208.24599999999998	208.24199999999996	208.24099999999999	208.23899999999998	208.23499999999996	208.23399999999998	208.23099999999999	208.22899999999998	208.22599999999997	208.22599999999997	208.22199999999998	208.21799999999996	208.21599999999998	208.21299999999997	208.20899999999997	208.20699999999999	208.20399999999998	208.20200000000008	208.19799999999998	208.19499999999999	4.1822475708691398	4.1834079936523407	4.1840820574560507	4.1850750279980407	4.1860546399511698	4.1864242841162103	4.1873146308251901	4.18798563134765	4.1889240386328099	4.1901893834033208	4.1909462097705008	4.1912002741943297	4.1922561826318301	4.1934658231347601	4.1946346464941398	4.19549333242675	4.1967647791503904	4.1975856964160103	4.19827845477539	4.1987182878076101	4.1995842290478498	4.2003902559082	4.2011493840625	4.2017440939208903	4.2029274144580002	4.2036510588964804	4.2046951569287101	4.2055351533837806	4.2061847925781199	4.2071174894579997	4.2081505121337797	4.2088153996875004	4.2096248899707005	4.2102005315380806	4.2108097246289002	4.2113788760156199	4.2123851994433501	4.2134006788867095	4.2140999032080009	4.2150322138916003	4.2160389161328098	4.2166668062011707	4.2175773766259708	4.2183895233691402	4.2192955327587809	4.2199844506005801	4.2209209741699203	4.2215862407714804	4.22225763827148	4.2230808390429599	4.2241184380273404	4.2246914162206997	4.2253864480078098	4.2261760916699203	4.22700999382812	4.2279667069335902	4.2292568495410103	4.23001214432617	4.2312008133300703	4.2318523635058503	4.2327434790917904	4.2334804715722596	4.23416559944335	4.2349086943457008	4.2356296834179608	4.2368717376757798	4.2373119521777296	4.23840144194335	4.2390270354589807	4.2400455785351499	4.2408977701464803	4.24166986475585	4.2425220729687503	4.2430980944433498	4.2441394951562499	4.2448177600878898	4.2457332886425698	4.2463657593945303	4.2472408451269503	4.2482105424999999	4.2490684737353499	4.2499607372460906	4.2507179498095704	4.2521400585205003	4.25315935035644	4.2538543975341803	4.2546753192919899	4.2550106323925698	4.2556854489404206	4.2564140465478504	4.2574386884130808	4.2581627121337808	4.2590122414648404	4.2599613360742099	4.2607040536474603	4.2616592680224601	4.26222764979003	4.2630829004248003	4.2637855685204995	4.26491243747558	4.2652839865673799	4.2660492183544907	4.2666603210986302	4.2674728619287103	4.26815148844726	4.2688999342382798	4.2698940562207	4.27072527996582	4.2716011288720699	4.2723694108544903	4.2733253791845698	4.2738121295947202	4.27476655376464	4.2755447543115208	4.2764713549413997	4.2770469857275302	4.2780540693212803	4.2787391959814398	4.2792587590771403	4.2800171195654206	4.2808872356445304	4.2818420531591803	4.2823135651318305	4.2835769847412104	4.2846061876416002	4.2855743612060504	4.2865879369335902	4.2873848130126904	4.2882293857763605	4.2890762557177702	4.2896053447753903	4.2901939551025299	4.2906891098388602	4.2915176525146403	4.2919181992431596	4.2929771543603499	4.2937866462060503	4.2930008104443305	4.2939819619873001	4.2958244599072204	4.2974712553808505	4.2989380169091804	4.3005989328173797	4.3017822388232405	4.3031860497216803	4.3041458276708902	4.3049457838671801	4.30575944812988	4.3060119819482408	4.3069317022949205	4.3078926360595702	4.3090214059570302	4.3099910962988197	4.3112236306884695	4.3119156147021398	4.3123851969042901	4.31302644157714	4.3139152682275306	4.3150520541845703	4.3159050156494096	4.3168525852392499	4.3178993381689406	4.3188545407861296	4.3193805945703101	4.3198963344921806	4.3205452110986302	4.3212001958300696	4.3217762220312501	4.32293360700195	4.3239700580615201	4.32464983687988	4.3254516746044898	4.32599184288574	4.3265583230078102	4.32731745249023	4.3281299796093702	4.3292614247558605	4.3299678937207	4.3306556846142499	4.33155672349121	4.3319675672460907	4.3327030488867102	4.3334224868457003	4.3347614421875003	4.3356331051220698	4.3366909230957003	4.3370918407470702	4.3376179028906199	4.3378666045507801	4.3384449175000004	4.33917009023925	4.33995782389648	4.3409298112988202	4.3416336300927707	4.3421711208203098	4.34245950611328	4.3430091979345695	4.3441871919580004	4.3448398843554603	4.3454262090283207	4.3468025496142504	4.3478260164062501	4.34897653480468	4.3496380160449197	4.3501068366357405	4.3504810491015595	4.3515884650537107	4.3520992424707003	4.3522983803320301	4.3527946665087809	4.3539276255419903	4.3548031095800708	4.3555362871289001	4.3559131780078095	4.3564064207861302	4.3570770420263605	4.35777704491211	4.3583309458691408	4.3594780139306604	4.3602356198388597	4.3611423627148396	4.3614181700537102	4.3624481418310506	4.3630546867040998	4.3638744522949207	4.3642238927441399	4.3650802743505803	4.3659607076904203	4.3663067161230407	4.3669430054394507	4.3677433171679603	4.36797334790527	4.3686722018896402	4.3690700711816399	4.3699772014648408	4.3706642320751898	4.3715019524462795	4.3720310391992099	4.3728164972412102	4.3735599778710901	4.3742824759472603	4.3748203586914007	4.3756553772509701	4.3763481380322196	4.3769424748974606	4.3771866003662101	4.3776062130810507	4.3782760930615199	4.3791336323974601	4.3795307468750009	4.3801967742285104	4.3809524680615199	4.3818401564745999	4.3826427604199205	4.3836471798974603	4.3842438043701106	4.3849464657861299	4.3852775885400304	4.3860569276757806	4.3862270665722596	4.38719827673828	4.3880981649169897	4.3889915672509705	4.3896408344287101	4.39032519354003	4.39148180260253	4.3922958673583903	4.3930271399804601	4.3937298011621104	4.3941784168261702	4.3949093140332005	4.3956013012109301	4.3962391032031203	4.3968174208789002	4.3973987699609305	4.3983860208788998	4.3991329432128898	4.4001812185058498	4.4009510258593698	4.4015636718261701	4.4022190333007805	4.4027774944335905	4.4034954322167899	4.4043377150683503	4.4047641876757799	4.40578729420898	4.4064602149316405	4.4071789006152304	4.40774310234863	4.4086231481640601	4.4092609634765605	4.4100231294433501	4.4105125549853499	4.4113464559326099	4.4120388282128902	4.4127376820800697	4.4131557620019501	4.4138965788671802	4.4142490556835901	4.4148380568164001	4.4155277388085903	4.4160885048925698	4.4167244138330002	4.4176128699121007	4.4179096343359303	4.4189693583300702	4.4192733958740202	4.4197937157373	4.4209377410253898	4.4215732860742101	4.4224926165917902	4.4234729946484306	4.4242584410498003	4.4250614347070298	4.4253284669140598	4.4263874269921804	4.4265316224316402	4.4275257232031207	4.4277301969140606	4.4285087823291001	4.4289287875292898	4.4298919881591701	4.4302566766162101	4.43119051231933	4.4314891959667895	4.4325588407128897	4.4330856563427705	4.4333664226708898	4.4333633555224603	4.4340343667089801	4.4348766529589803	4.4357280971386706	4.4361892952490205	4.4366890181689405	4.4371803454736307	4.4377086759667899	4.4395359174023401	4.4412929832128905	4.4421482217382806	4.4436069658398401	4.4446132923144503	4.4459110556054595	4.4468685321191401	4.4479816580078104	4.4484771991747998	4.4492286861767498	4.4499214446533202	4.4505947376269503	4.4512443769384706	4.4520019760498002	4.4528171815820299	4.45359079371093	4.4546310722021403	4.45548747197265	4.45684777786132	4.4571235883642499	3-Phase point	209.57942980014849	4.10080818297262	T/K

p/MPa


218.164	1.0109671119419954	1.0109671119419954	1.0109671119419954	1.0109671119419954	1.0109671119419954	1.0109671119419954	1.0109671119419954	1.0109671119419954	1.0109671119419954	1.0109671119419954	1.0855916040868989	1.0841397394948595	1.0824061741208006	1.0803290459645565	1.0778214613637873	1.0747550427426447	1.0709266384779772	1.0659811890192654	1.0591915823724289	1.0485380253566861	1.0470470487844772	1.0454227851326054	1.0436359643178104	1.0416454724943607	1.0393905676506203	1.0367751283403357	1.0336311576901722	1.0296146217447244	1.023769852817664	1	0.97416254686238712	0.9662501776153779	0.96016604134998151	0.95495447037986925	0.95027143074963571	0.94594892558594657	0.94189083344254831	0.93803641230780455	0.93434454833598402	0.93078597144382647	0.89945641122859588	0.87199080138227147	0.84636934872407243	0.82186494125991727	0.79812251943928691	0.77493893163903005	0.75218580028329829	0.72977623170975192	0.70764836391822494	-1.0785674318907565	-1.0785674318907565	-1.0785674318907565	-1.0785674318907565	-1.0785674318907565	-1.0785674318907565	-1.0785674318907565	-1.0785674318907565	-1.0785674318907565	-1.0785674318907565	5.7605012466227077	5.8245068160296265	5.8885123854365453	5.9525179548434641	6.0165235242503838	6.0805290936573027	6.1445346630642215	6.2085402324711403	6.27254580187806	6.3365513712849788	6.3429519282256708	6.3493524851663627	6.3557530421070547	6.3621535990477458	6.3685541559884378	6.3749547129291297	6.3813552698698217	6.3877558268105137	6.3941563837512057	6.4005569406918976	6.3941563837512057	6.3877558268105137	6.3813552698698217	6.3749547129291297	6.3685541559884378	6.3621535990477458	6.3557530421070547	6.3493524851663627	6.3429519282256708	6.3365513712849788	6.27254580187806	6.2085402324711403	6.1445346630642215	6.0805290936573027	6.0165235242503838	5.9525179548434641	5.8885123854365453	5.8245068160296265	5.7605012466227077	233.15	0.91949550462287644	0.91949550462287644	0.91949550462287644	0.91949550462287644	0.91949550462287644	0.91949550462287644	0.91949550462287644	0.91949550462287644	1.1510178962573911	1.1502042404984067	1.1480969198308411	1.1464215784232814	1.1442256512790516	1.1413948168307875	1.1377684947602638	1.1331094420807335	1.1270422326516101	1.1189107130311329	1.1073711733070797	1.0886910163833385	1.0860364492554553	1.0831355663308697	1.0799342762160558	1.0763566001312821	1.0722902862586887	1.0675577012472097	1.0618483852698053	1.0545265602898282	1.0438261432920553	1	0.95443625443829583	0.94199823517087378	0.9329388079212475	0.92549188967419416	0.91902170239306613	0.91321778625082384	0.90790250789640103	0.90296361551193804	0.89832513031770334	0.89393296092017094	0.85787678129993972	0.828961218879396	0.8034536765624285	0.78001044443681478	0.75797536906079432	0.7369730242937802	0.71676616714902575	0.69719421730830566	0.67814285320425571	0.64128348714370942	0.6057177859917442	-0.65709777427190841	-0.65709777427190841	-0.65709777427190841	-0.65709777427190841	-0.65709777427190841	-0.65709777427190841	-0.65709777427190841	-0.65709777427190841	6.3398209701833048	6.487258667164312	6.6346963641453192	6.7084152126358223	6.7821340611263263	6.8558529096168295	6.9295717581073335	7.0032906065978366	7.0770094550883407	7.1507283035788438	7.2244471520693478	7.298166000559851	7.3055378854089019	7.312909770257952	7.3202816551070029	7.327653539956053	7.335025424805103	7.3423973096541539	7.349769194503204	7.357141079352254	7.364512964201305	7.371884849050355	7.364512964201305	7.357141079352254	7.349769194503204	7.3423973096541539	7.335025424805103	7.327653539956053	7.3202816551070029	7.312909770257952	7.3055378854089019	7.298166000559851	7.2244471520693478	7.1507283035788438	7.0770094550883407	7.0032906065978366	6.9295717581073335	6.8558529096168295	6.7821340611263263	6.7084152126358223	6.6346963641453192	6.487258667164312	6.3398209701833048	243.15	0.99497857231331421	0.99497857231331421	0.99497857231331421	0.99497857231331421	0.99497857231331421	0.99497857231331421	0.99497857231331421	0.99497857231331421	0.99497857231331421	1.1710723486780423	1.1671807399405389	1.1645673273053259	1.1613948702406411	1.1575406015807681	1.1528320780064552	1.1470145300132195	1.139684796550366	1.1301382503093527	1.1169319137202247	1.0960574410542057	1.0931253352279462	1.0899287168260663	1.0864094984095489	1.08248608820479	1.078037941699999	1.0728743027364753	1.0666617760160828	1.0587176148849453	1.0471452655151376	1	0.95123769527355817	0.93804830669244632	0.92848710635000475	0.92065754041830794	0.91387686224348008	0.90781167652738504	0.90227122711132168	0.89713496948350024	0.89232131187031616	0.88777216683275251	0.85072730205369185	0.82135057335152206	0.79563363499746709	0.77213350942157177	0.75014556931529441	0.72926665362793974	0.70924199285502487	0.68989914367729854	0.67111533892904385	0.63488294596545713	-0.61201778361748516	-0.61201778361748516	-0.61201778361748516	-0.61201778361748516	-0.61201778361748516	-0.61201778361748516	-0.61201778361748516	-0.61201778361748516	-0.61201778361748516	6.9643478276976545	7.1226284601453287	7.2017687763691649	7.280909092593002	7.3600494088168391	7.4391897250406762	7.5183300412645133	7.5974703574883504	7.6766106737121875	7.7557509899360246	7.8348913061598617	7.8428053377822451	7.8507193694046293	7.8586334010270127	7.8665474326493969	7.8744614642717803	7.8823754958941636	7.8902895275165479	7.8982035591389312	7.9061175907613155	7.9140316223836988	7.9061175907613155	7.8982035591389312	7.8902895275165479	7.8823754958941636	7.8744614642717803	7.8665474326493969	7.8586334010270127	7.8507193694046293	7.8428053377822451	7.8348913061598617	7.7557509899360246	7.6766106737121875	7.5974703574883504	7.5183300412645133	7.4391897250406762	7.3600494088168391	7.280909092593002	7.2017687763691649	7.1226284601453287	6.9643478276976545	258.15	0.85988690230543419	0.85988690230543419	0.85988690230543419	0.85988690230543419	0.85988690230543419	1.1849392371483827	1.187767649531007	1.1897509417852326	1.1907035240055273	1.1903647097197172	1.1883493580964304	1.1865360087867458	1.1840480014422832	1.1807371799409316	1.1763954386926103	1.1707153203931144	1.1632102879662796	1.1530299931210382	1.1384330422216546	1.1145821405746732	1.1111777115991832	1.1074540673251696	1.1033411074969317	1.0987403666925277	1.0935063711013955	1.0874089150934148	1.080045655304114	1.0705926491423965	1.0567611245340829	1	0.9416802494627361	0.92629009885124103	0.91527846668634238	0.90635658089386062	0.89870049888269865	0.89190787728838528	0.88574851048080017	0.88007692464938092	0.87479465437218606	0.86983159939351506	0.83039443771472166	0.80021122678352652	0.77444467190647337	0.75135337944782665	0.73008700111651903	0.71015899983638586	0.69126191830322259	0.6731876509269481	0.65578804158545179	0.6226001698985415	0.59108883554910796	0.56086889770577886	0.53167966989638082	0.50333556221538178	-0.41851290548661169	-0.41851290548661169	-0.41851290548661169	-0.41851290548661169	-0.41851290548661169	6.6863999999999999	6.8535599999999999	7.0207199999999998	7.1878800000000007	7.3550399999999998	7.5221999999999998	7.6057800000000002	7.6893599999999998	7.7729400000000002	7.8565199999999997	7.9401000000000002	8.0236800000000006	8.1072600000000001	8.1908399999999997	8.274420000000001	8.2827780000000004	8.2911359999999998	8.299494000000001	8.3078520000000005	8.3162099999999999	8.3245680000000011	8.3329260000000005	8.3412839999999999	8.3496420000000011	8.3580000000000005	8.3496420000000011	8.3412839999999999	8.3329260000000005	8.3245680000000011	8.3162099999999999	8.3078520000000005	8.299494000000001	8.2911359999999998	8.2827780000000004	8.274420000000001	8.1908399999999997	8.1072600000000001	8.0236800000000006	7.9401000000000002	7.8565199999999997	7.7729400000000002	7.6893599999999998	7.6057800000000002	7.5221999999999998	7.3550399999999998	7.1878800000000007	7.0207199999999998	6.8535599999999999	6.6863999999999999	273.15	0.66781350182465893	0.66781350182465893	0.66781350182465893	0.66781350182465893	0.66781350182465893	0.66781350182465893	0.66781350182465893	0.66781350182465893	0.66781350182465893	0.66781350182465893	1.178930122596257	1.1788820241659068	1.1781266347615409	1.1765086320086939	1.1738098443331477	1.1697079428438955	1.1636928568610432	1.1548731070868758	1.1414230693721632	1.1182714710143435	1.1148876673572898	1.1111692080854292	1.107042602221737	1.1024046216112031	1.0971027559332489	1.0908956646035213	1.083361543069969	1.0736365949679934	1.0593213412338434	1	0.93874944782286562	0.92250498314542506	0.91085082410015816	0.901387491623315	0.89325118935029624	0.88602011272905146	0.87945292117522644	0.87339710436824336	0.86774943415309214	0.8624364195527473	0.8199927117620186	0.78725056461439658	0.75913870540732031	0.73383150999155888	0.71043749906939713	0.68844660196094176	0.66753648977518576	0.64748899093791068	0.62814878307465116	-0.59702444511557506	-0.59702444511557506	-0.59702444511557506	-0.59702444511557506	-0.59702444511557506	-0.59702444511557506	-0.59702444511557506	-0.59702444511557506	-0.59702444511557506	-0.59702444511557506	7.5862820792036549	7.6705741023059177	7.7548661254081805	7.8391581485104433	7.9234501716127061	8.0077421947149698	8.0920342178172326	8.1763262409194954	8.2606182640217583	8.3449102871240211	8.3533394894342479	8.3617686917444729	8.3701978940546997	8.3786270963649265	8.3870562986751516	8.3954855009853784	8.4039147032956052	8.412343905605832	8.420773107916057	8.4292023102262839	8.420773107916057	8.412343905605832	8.4039147032956052	8.3954855009853784	8.3870562986751516	8.3786270963649265	8.3701978940546997	8.3617686917444729	8.3533394894342479	8.3449102871240211	8.2606182640217583	8.1763262409194954	8.0920342178172326	8.0077421947149698	7.9234501716127061	7.8391581485104433	7.7548661254081805	7.6705741023059177	7.5862820792036549	288.15	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.9307002684814778E-2	1.1104167664927493	1.1148268165714246	1.1179791231525285	1.119416461686868	1.1183397150401335	1.113112403776177	1.0991886669650088	1.0968383668460686	1.0941880832765076	1.0911719393491357	1.0876974019141392	1.0836277615598155	1.0787466819150877	1.0726760597017966	1.0646415926144679	1.0524924008310084	1	0.94384737844056743	0.92803796592868304	0.91634327811292993	0.90661243517121393	0.89807113479806178	0.89034127371531313	0.88320651555189245	0.87653015089609565	0.87021964659811046	0.86420912575074516	0.81368318165533138	0.77185366310712888	0.73417470917614858	0.69900984042624237	0.66555993972310057	0.63336778251752968	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	-1.6795277311093932	7.584609180864148	7.6661641182927953	7.7477190557214417	7.829273993150089	7.9108289305787354	7.9923838680073827	8.073938805436029	8.0820942991788947	8.0902497929217585	8.0984052866646241	8.106560780407488	8.1147162741503536	8.1228717678932174	8.131027261636083	8.1391827553789469	8.1473382491218125	8.1554937428646763	8.1473382491218125	8.1391827553789469	8.131027261636083	8.1228717678932174	8.1147162741503536	8.106560780407488	8.0984052866646241	8.0902497929217585	8.0820942991788947	8.073938805436029	7.9923838680073827	7.9108289305787354	7.829273993150089	7.7477190557214417	7.6661641182927953	7.584609180864148	218 y	1.082222016297852	1.0801408216406259	1.0773465900356987	1.0594065838861302	1.0286178159004906	5.8673499999999992	5.957772604383333	6.0455268022451953	6.2831499999999991	6.3844999999999992	218 x	0.74278210039348702	0.77737403242173952	0.81066593816031574	0.90536562983086089	0.96299928530175161	5.8673499999999992	5.957772604383333	6.0455268022451953	6.2831499999999991	6.3844999999999992	233 y	1.1520982082146374	1.1447313215088895	1.1297059483538576	1.1102818671505468	6.3499012329499998	6.7550067522407886	7.0343265645073449	7.2113000860720664	0.60812209995910627	0.70746430635341218	0.79152651110265826	0.85236350780904357	6.3499012329499998	6.7550067522407886	7.0343265645073449	7.2113000860720664	1.1706364306822001	1.1504058114147659	1.0732018657067772	6.9906954032489983	7.472961619403967	7.8819190631331457	0.64081475912001906	0.75922732544398652	0.92036927825194892	6.9906954032489983	7.472961619403967	7.8819190631331457	258 y	1.1744297404470485	1.190742258341819	1.1903730941736712	1.179520007779771	1.163139141933738	6.74098160392297	7.2124821327022408	7.5497504842659851	7.839952178692764	8.0253385696841324	258 x	0.51250684189367823	0.59420622109309229	0.66858868946816685	0.73374450092127674	0.80317620073510543	6.74098160392297	7.2124821327022408	7.5497504842659851	7.839952178692764	8.0253385696841324	273 y	1.1774528131776483	1.1760321414981918	1.1672012089383463	1.1512249791080007	1.1316310944387922	7.6709942858878213	7.9234206832238447	8.0407094161615618	8.2135068839608234	8.2957070554492844	273 x	0.64730377272087647	0.70930931766171346	0.74599745488099067	0.80086510655795085	0.83485455027889699	7.6709942858878213	7.9234206832238447	8.0407094161615618	8.2135068839608234	8.2957070554492844	288 y	1.1091513686962329	1.1228140217174951	1.1155332669036393	1.0822545865909561	1.0011750198978515	7.6478858460424766	7.8325311419494401	7.9789731092155369	8.0795028907772402	8.1554919296611939	288 x	0.66171606497994329	0.73360716104390544	0.80563515772293826	0.88570624940195175	0.99631442880471222	7.6478858460424766	7.8325311419494401	7.9789731092155369	8.0795028907772402	8.1554919296611939	218 crit	1	6.4005569406918976	233 crit	1	7.371884849050355	243 crit	1	7.9140316223836988	258 crit	1	8.3580000000000005	273 crit	1	8.4292023102262839	288 crit	1	8.1554937428646763	z=zcrit	1	1	5.5	8.5	z/zc


p/MPa



Experiment pc	218.16378833333329	233.16108675595237	243.15532844932841	258.15457488095234	273.15157126984121	288.1562052380952	6.4005569406918976	7.371884849050355	7.9140316223836988	8.3580000000000005	8.4292023102262839	8.1554937428646763	7.409859477360885	Fit pc	190.56399999999999	196.2422	201.9204	207.5986	213.27679999999998	218.95499999999998	224.63319999999999	230.31139999999999	235.9896	241.6678	247.346	253.02420000000001	258.70240000000001	264.38059999999996	270.05880000000002	275.73699999999997	281.41520000000003	287.09339999999997	292.77159999999998	298.44979999999998	304.12799999999999	4.5991999999999997	4.8856551707680911	5.2386119640933195	5.6318725565081351	6.0431995198861639	6.4539991993849153	6.8490050913884977	7.2159612214503239	7.5453055222358341	7.8298532114651938	8.0644801698560151	8.245806319066066	8.3718789996359781	8.4418563489319638	8.4556906790885282	8.4138118549511702	8.3168106720191091	8.1651222343879901	7.9587093326925871	7.6967458220495271	7.3773	Donnelly 	&	 Katz (1954)	286.48333333333329	273.70555555555552	256.48333333333329	222.03888888888886	8.3771334	8.6184499999999993	8.4460809999999995	6.7913385999999996	Xu et al (1992)	288	293.39999999999998	8.15	7.98	Bian et al (1993)	301	7.7	Mraw et al. (1978)	219.26	210.15	203.15	193.15	6.4741999999999997	5.8260999999999994	5.3365	4.7366999999999999	REFPROP pc	190.56399999999999	192.51565187280434	194.62389001636984	196.84338177768109	199.13994197630737	201.48865983577994	203.87221332706281	206.27936227305582	208.7036115630703	211.14203582621616	213.59425691263999	216.06156553155432	218.5461783949969	221.05062221625957	223.57723591192621	226.12778235645996	228.70316103827861	231.30321296625684	233.92660917559729	236.5708141820067	239.23211573312	241.90571220610877	244.58584900041595	247.265995274555	249.93905237591338	252.5975853125	255.23406861557581	257.84113794210759	260.41183876598376	262.93986350693234	265.41976844607996	267.84716177709214	270.21885414183379	272.53296299948971	274.78896217808409	276.98766795733997	279.13115303181598	281.22257970326154	283.26594365112987	285.26571963018745	287.22640044415999	289.15192054435488	291.0449556021984	292.90608940462897	294.73283942128364	296.51853239241996	298.25102128651014	299.91123497644895	301.47155198331455	303.15005847544842	304.12819999999999	4.5991999999999997	4.7041257725204062	4.827033017659101	4.9633277447296438	5.1099574565384973	5.2649549076286659	5.4270685215076124	5.5955045691276917	5.7697539465768077	5.9494631691027129	6.1343143668242428	6.323896985379597	6.5175779990478384	6.7143955946563274	6.9130042468191277	7.1116875647136544	7.3084373157453779	7.5010810086445936	7.6874310506184074	7.8654269817425746	8.0332476647768605	8.1893801779380304	8.3326433020228201	8.4621728215845415	8.5773814021894861	8.6779071520606319	8.7635630086488856	8.8342953039668224	8.8901556971103393	8.9312871073704319	8.9579217838924095	8.9703882241950232	8.9691230731019349	8.9546840854978313	8.9277604435947868	8.8891769917141623	8.839889195114889	8.7809658308713097	8.7135566179494237	8.6388422501066717	8.5579646515643226	8.4719357198362797	8.3815232640675053	8.287113140421452	8.1885465798569097	8.0849313201685558	7.9744242987242799	7.8539814466418001	7.7190610547105072	7.5298391552083688	7.3773	Petropoulou pc	293.13	298.142	303.14499999999998	7.9329999999999998	7.702	7.4349999999999996	Experiment zc	218.16378833333329	233.16108675595237	243.15532844932841	258.15457488095234	273.15157126984121	288.1562052380952	0.75230300076998358	0.62880938607214532	0.55421528483768623	0.43709999999999999	0.31155258863133589	0.17314998612142643	Fit Tc	190.56399999999999	196.2422	201.9204	207.5986	213.27679999999998	218.95499999999998	224.63319999999999	230.31139999999999	235.9896	241.6678	247.346	253.02420000000001	258.70240000000001	264.38059999999996	270.05880000000002	275.73699999999997	281.41520000000003	287.09339999999997	292.77159999999998	298.44979999999998	304.12799999999999	1	0.94846088950878604	0.89637848223201855	0.84476658370274493	0.79430179120412936	0.74536297030854426	0.69807073141666376	0.65232690629655621	0.60785402462277649	0.56423479051545877	0.52095155907940938	0.47742581294319913	0.43305763879825643	0.38726520393795927	0.33952423279672833	0.2894074834891196	0.23662422434891656	0.18105971046822361	0.12281466023655815	6.2244731879943033E-2	0	Donnelly 	&	 Katz (1954)	286.48333333333329	273.70555555555552	256.48333333333329	222.03888888888886	0.12	0.29499999999999998	0.45700000000000002	0.82	Xu et al (1992)	288	293.39999999999998	0.17499999999999999	0.13200000000000001	Bian et al (1993)	301	3.3799999999999997E-2	Mraw et al. (1978)	219.26	210.15	203.15	193.15	0.74829999999999997	0.83699999999999997	0.87839999999999996	0.97	REFPROP Tc	190.56399999999999	192.51565187280434	194.62389001636984	196.84338177768109	199.13994197630737	201.48865983577994	203.87221332706281	206.27936227305582	208.7036115630703	211.14203582621616	213.59425691263999	216.06156553155432	218.5461783949969	221.05062221625957	223.57723591192621	226.12778235645996	228.70316103827861	231.30321296625684	233.92660917559729	236.5708141820067	239.23211573312	241.90571220610877	244.58584900041595	247.265995274555	249.93905237591338	252.5975853125	255.23406861557581	257.84113794210759	260.41183876598376	262.93986350693234	265.41976844607996	267.84716177709214	270.21885414183379	272.53296299948971	274.78896217808409	276.98766795733997	279.13115303181598	281.22257970326154	283.26594365112987	285.26571963018745	287.22640044415999	289.15192054435488	291.0449556021984	292.90608940462897	294.73283942128364	296.51853239241996	298.25102128651014	299.91123497644895	301.47155198331455	303.15005847544842	304.12819999999999	1	0.98	0.96	0.94	0.92	0.9	0.88	0.86	0.84	0.82000000000000006	0.8	0.78	0.76	0.74	0.72	0.7	0.67999999999999994	0.65999999999999992	0.64	0.62	0.6	0.58000000000000007	0.56000000000000005	0.54	0.52	0.5	0.48	0.45999999999999996	0.43999999999999995	0.42000000000000004	0.4	0.38	0.36	0.33999999999999997	0.31999999999999995	0.29999999999999993	0.28000000000000003	0.26	0.24	0.21999999999999997	0.19999999999999996	0.17999999999999994	0.16000000000000003	0.14000000000000001	0.12	9.9999999999999978E-2	7.999999999999996E-2	5.9999999999999942E-2	4.0000000000000036E-2	1.6118231713947329E-2	0	Petropoulou zc	293.13	298.142	303.14499999999998	0.11709999999999998	6.5100000000000047E-2	1.1099999999999999E-2	T/K


pc/MPa


zc 



0	1.4116099999999999E-2	3.1431399999999998E-2	8.6150599999999994E-2	0.14308670000000001	0.2027649	0.27630880000000002	0.33135500000000001	0.38239289999999998	0.44486019999999998	0.49771929999999998	0.53569149999999999	1.004	1.353	1.7737887999999999	2.8908961999999998	3.8582292999999996	4.6854716999999999	5.4851527999999998	5.9690092999999997	6.3496432	6.7548123999999996	7.0344829999999998	7.2115912	0	0.2286473	0.39554529999999999	0.58977639999999998	0.66390420000000006	0.6992756	0.71797569999999999	0.72355049999999999	0.72445020000000004	0.71981779999999995	0.71036969999999999	0.69815570000000005	1.004	1.353	1.7737887999999999	2.8908961999999998	3.8582292999999996	4.6854716999999999	5.4851527999999998	5.9690092999999997	6.3496432	6.7548123999999996	7.0344829999999998	7.2115912	Knapp liq	0.45069999999999999	0.59950000000000003	0.70669999999999999	2	3	5	Knapp vap	4.1000000000000002E-2	8.8099999999999998E-2	0.2243	2	3	5	Critical locus	0.75322110386466079	0.62282125217720619	0.55247889970755371	0.43771905032873898	0.31154892620836977	0.17314998612142643	1.0746902519256259E-2	0	6.4347846244266709	7.3850240878354203	7.9016718631865714	8.2250913189207129	8.4290995857605875	8.1554937428646763	7.4179898937455953	7.3773	
p/MPa



0	5.6141000000000003E-3	3.6087300000000003E-2	7.6939300000000002E-2	9.9166599999999994E-2	0.12453880000000001	0.15544910000000001	0.1625286	0.17092979999999999	0.1845128	0.20166919999999999	0.22098719999999999	0.2324174	0.2495116	0.26010109999999997	3.484	3.6338591999999998	4.4253158000000008	5.3829877000000002	5.8702305999999993	6.375144999999999	6.9362510000000004	7.0665430999999996	7.2101690999999999	7.4112600000000004	7.6710381999999999	7.9235593	8.0407525999999994	8.2137218999999977	8.2956970999999999	0	3.1782900000000003E-2	0.1606245	0.26150780000000001	0.29796	0.3270749	0.35057630000000001	0.3555354	0.3589907	0.36318719999999999	0.36683850000000001	0.3663959	0.36364459999999998	0.35866710000000002	0.3525626	3.484	3.6338591999999998	4.4253158000000008	5.3829877000000002	5.8702305999999993	6.375144999999999	6.9362510000000004	7.0665430999999996	7.2101690999999999	7.4112600000000004	7.6710381999999999	7.9235593	8.0407525999999994	8.2137218999999977	8.2956970999999999	Arai vap	0.129	0.22	0.27600000000000002	0.32100000000000001	0.34	0.34899999999999998	0.34899999999999998	0.34	0.32100000000000001	4.2039499999999999	5.0447399999999991	5.7133199999999995	6.5034599999999996	6.6250199999999992	6.9795699999999998	7.4252899999999995	8.1242599999999996	8.276209999999999	8.3775099999999991	8.5193299999999983	8.5193299999999983	Arai liq	0.129	0.22	0.27600000000000002	4.2039499999999999	5.0447399999999991	5.7133199999999995	6.5034599999999996	6.6250199999999992	6.9795699999999998	7.4252899999999995	8.1242599999999996	8.276209999999999	8.3775099999999991	8.5193299999999983	8.5193299999999983	0.1472	0.19189999999999999	0.27150000000000002	0.2903	0.29370000000000002	0.30059999999999998	0.30890000000000001	0.33679999999999999	0.32329999999999998	0.3422	0.35020000000000001	0.35880000000000001	0.31180000000000002	0.13830000000000001	0.18240000000000001	0.27739999999999998	0.28339999999999999	0.28739999999999999	0.29520000000000002	0.30869999999999997	0.31850000000000001	0.32719999999999999	0.33389999999999997	0.3372	0.32840000000000003	0.31119999999999998	4.25	4.6099999999999994	5.5	5.76	5.85	5.9499999999999993	6.1	6.7399999999999993	6.38	6.87	7.1099999999999994	7.83	8.24	4.45	4.79	5.96	6.05	6.1499999999999995	6.3	6.59	6.9399999999999995	7.08	7.3199999999999994	8.0399999999999991	8.25	8.1999999999999993	3.1099999999999999E-2	4.6300000000000001E-2	8.2699999999999996E-2	9.6299999999999997E-2	8.2299999999999998E-2	0.1046	0.1119	0.14369999999999999	0.12509999999999999	0.1517	0.1651	0.21129999999999999	0.22339999999999999	3.15E-2	4.6800000000000001E-2	9.69E-2	0.10100000000000001	0.10489999999999999	0.11210000000000001	0.1268	0.1454	0.153	0.1676	0.2165	0.2349	0.2104	4.25	4.6099999999999994	5.5	5.76	5.85	5.9499999999999993	6.1	6.7399999999999993	6.38	6.87	7.1099999999999994	7.83	8.24	4.45	4.79	5.96	6.05	6.1499999999999995	6.3	6.59	6.9399999999999995	7.08	7.3199999999999994	8.0399999999999991	8.25	8.1999999999999993	Critical locus	0.75322110386466079	0.62282125217720619	0.55247889970755371	0.43771905032873898	0.31154892620836977	0.17314998612142643	1.0746902519256259E-2	0	6.4347846244266709	7.3850240878354203	7.9016718631865714	8.2250913189207129	8.4290995857605875	8.1554937428646763	7.4179898937455953	7.3773	


0	1.8069399999999999E-2	3.6672900000000001E-2	5.6537799999999999E-2	6.8379800000000004E-2	8.1139600000000006E-2	9.2160400000000003E-2	0.10890660000000001	0.1145761	0.1270241	0.1394957	0.15336	0.17251179999999999	5.1502999999999988	5.5640954999999988	6.0307962000000002	6.5110545000000002	6.7696563000000012	7.0385546999999988	7.2644966000000002	7.5581890999999999	7.6475046999999989	7.8324585000000013	7.9788233000000002	8.0795014999999992	8.1553371000000006	0	5.6253999999999998E-2	0.1016932	0.13888690000000001	0.1548292	0.1693509	0.1806479	0.1898619	0.19204950000000001	0.19441520000000001	0.19315460000000001	0.18739239999999999	0.17335339999999999	5.1502999999999988	5.5640954999999988	6.0307962000000002	6.5110545000000002	6.7696563000000012	7.0385546999999988	7.2644966000000002	7.5581890999999999	7.6475046999999989	7.8324585000000013	7.9788233000000002	8.0795014999999992	8.1553371000000006	288 crit	0.17314998612142643	8.1554937428646763	Arai vap	4.2999999999999997E-2	9.0999999999999998E-2	0.11600000000000001	0.14599999999999999	0.16700000000000001	0.182	0.182	5.4499399999999998	5.9463099999999995	6.25021	6.2603399999999993	6.706059999999999	7.0606099999999996	7.2935999999999996	7.3948999999999998	7.7494499999999986	8.1039999999999992	8.1141299999999994	8.14452	Arai liq	4.2999999999999997E-2	9.0999999999999998E-2	0.11600000000000001	0.14599999999999999	0.16700000000000001	6.25021	6.2603399999999993	6.706059999999999	7.0606099999999996	7.2935999999999996	7.3948999999999998	7.7494499999999986	8.1039999999999992	8.1141299999999994	8.14452	Xu liq	5.1999999999999998E-2	0.108	0.13700000000000001	0.13800000000000001	0.16700000000000001	0.185	0.19500000000000001	0.19400000000000001	0.17499999999999999	5.59	6.21	6.6	6.61	7.11	7.51	7.82	7.87	8.15	Xu vap	1.4999999999999999E-2	4.2000000000000003E-2	6.0999999999999999E-2	6.0999999999999999E-2	8.5999999999999993E-2	0.112	0.128	0.129	0.17499999999999999	5.59	6.21	6.6	6.61	7.11	7.51	7.82	7.87	8.15	9.7799999999999998E-2	0.13489999999999999	0.14760000000000001	0.1701	0.19170000000000001	0.1893	9.1999999999999998E-2	0.12659999999999999	0.13780000000000001	0.1588	0.1729	5.93	6.41	6.59	7	7.4799999999999995	7.8199999999999994	6.17	6.6499999999999995	6.84	7.2399999999999993	7.72	3.4700000000000002E-2	5.4300000000000001E-2	6.2700000000000006E-2	8.1100000000000005E-2	0.10580000000000001	0.12280000000000001	3.5200000000000002E-2	5.5100000000000003E-2	6.3600000000000004E-2	8.2699999999999996E-2	0.109	5.93	6.41	6.59	7	7.4799999999999995	7.8199999999999994	6.17	6.6499999999999995	6.84	7.2399999999999993	7.72	Critical locus	0.75322110386466079	0.62282125217720619	0.55247889970755371	0.43771905032873898	0.31154892620836977	0.17314998612142643	1.0746902519256259E-2	0	6.4347846244266709	7.3850240878354203	7.9016718631865714	8.2250913189207129	8.4290995857605875	8.1554937428646763	7.4179898937455953	7.3773	x2, y2


p/MPa



0	1.7089E-3	4.8707000000000004E-3	5.1628000000000004E-3	6.5296E-3	9.0827000000000008E-3	1.0064E-2	7.2122999999999999	7.2351216000000003	7.2855575000000012	7.2924673999999996	7.3160361000000007	7.3647824999999987	7.3842255999999997	0	1.0399999999999999E-3	3.3574E-3	3.5934000000000001E-3	4.6563999999999998E-3	6.9376999999999998E-3	7.9512999999999997E-3	7.2122999999999999	7.2351216000000003	7.2855575000000012	7.2924673999999996	7.3160361000000007	7.3647824999999987	7.3842255999999997	Xu liq	9.9999999999544897E-6	2.0900000000000363E-3	4.0000000000000036E-3	6.4999999999999503E-3	9.2700000000000005E-3	9.9099999999999744E-3	1.0120000000000018E-2	1.0249999999999981E-2	1.036999999999999E-2	1.0499999999999954E-2	1.0660000000000003E-2	7.2121000000000004	7.2625000000000002	7.3064	7.3611000000000004	7.4156000000000004	7.4256000000000002	7.4288999999999996	7.4306000000000001	7.4318	7.4330999999999996	7.4340999999999999	Xu vap	9.9999999999544897E-6	3.0499999999999972E-3	5.6199999999999584E-3	8.580000000000032E-3	1.104000000000005E-2	1.1379999999999946E-2	1.144999999999996E-2	1.1440000000000006E-2	1.1460000000000026E-2	1.144999999999996E-2	1.1390000000000011E-2	7.2121000000000004	7.2625000000000002	7.3064	7.3606999999999996	7.4154999999999998	7.4253	7.4287000000000001	7.4303999999999997	7.4316000000000004	7.4328000000000003	7.4340999999999999	Critical locus	0.75322110386466079	0.62282125217720619	0.55247889970755371	0.43771905032873898	0.31154892620836977	0.17314998612142643	1.0746902519256259E-2	0	6.4347846244266709	7.3850240878354203	7.9016718631865714	8.2250913189207129	8.4290995857605875	8.1554937428646763	7.4179898937455953	7.3773	x2, y2




218.15	233.15	243.15	258.14999999999998	273.14999999999998	288.14999999999998	9.2184753377339029E-2	9.0359386375669884E-2	9.1687158182751083E-2	9.5384564474696981E-2	0.10352798085893473	0.1151410357535097	Correlation	200	210	220	230	240	250	260	270	280	290	300	0.10273960963432194	9.5942610907137071E-2	9.188251901757738E-2	9.0202346117256971E-2	9.0604602332520989E-2	9.28393961694991E-2	9.6695280979532172E-2	0.10199213554339193	0.1085755702445968	0.11631249058618015	0.12508754800410399	EPPR78	200	210	220	230	240	250	260	270	280	290	300	0.10401815497030874	0.10403863461230944	0.10423169750322993	0.10458020612332686	0.10506972584607326	0.10568802360769788	0.10642467573709347	0.1072707580418084	0.10821859860344649	0.10926157889643449	0.11039397251538641	Nasir et al.	240.35	241.55	242.4	246	248	250	253	255.1	257.14999999999998	259.29000000000002	261.25	263.35000000000002	265.35000000000002	267.35000000000002	269.35000000000002	271.10000000000002	272.14999999999998	274.14999999999998	275.95	278.05	279.85000000000002	282.89999999999998	283.85000000000002	285.75	287.5	289.5	291.35000000000002	293.64999999999998	297.14999999999998	9.1300000000000006E-2	9.2399999999999996E-2	9.3899999999999997E-2	9.1300000000000006E-2	9.2399999999999996E-2	9.3899999999999997E-2	9.4600000000000004E-2	9.2299999999999993E-2	9.4899999999999998E-2	9.5200000000000007E-2	9.4899999999999998E-2	9.4600000000000004E-2	9.5399999999999999E-2	9.5100000000000004E-2	9.4100000000000003E-2	9.2299999999999993E-2	9.4799999999999995E-2	9.5000000000000001E-2	9.7900000000000001E-2	9.6199999999999994E-2	0.1004	0.10050000000000001	0.10199999999999999	0.1031	0.1089	0.1115	0.11799999999999999	0.122	0.13420000000000001	T/K


k12



218 K vap	0	0.3468	0.46960000000000002	0.65459999999999996	0.75760000000000005	0.79630000000000001	0.8115	0.81620000000000004	0.81740000000000002	0.81569999999999998	0.81420000000000003	0.81259999999999999	0.8105	0.79700000000000004	0.77380000000000004	0.55320000000000003	0.87319999999999998	1.1057999999999999	1.8212999999999999	2.8929	3.7837999999999998	4.6285999999999996	5.1121999999999996	5.3996000000000004	5.7312000000000003	5.8673999999999999	5.9577999999999998	6.0454999999999997	6.2831999999999999	6.3845000000000001	218 K liq	0	1.32E-2	2.3699999999999999E-2	5.8200000000000002E-2	0.12180000000000001	0.19170000000000001	0.29189999999999999	0.374	0.42870000000000003	0.52090000000000003	0.55879999999999996	0.58479999999999999	0.6099	0.68110000000000004	0.72450000000000003	0.55320000000000003	0.87319999999999998	1.1057999999999999	1.8212999999999999	2.8929	3.7837999999999998	4.6285999999999996	5.1121999999999996	5.3996000000000004	5.7312000000000003	5.8673999999999999	5.9577999999999998	6.0454999999999997	6.2831999999999999	6.3845000000000001	233 K liq	0	1.41E-2	3.1399999999999997E-2	8.6199999999999999E-2	0.1431	0.20280000000000001	0.27629999999999999	0.33139999999999997	0.38240000000000002	0.44490000000000002	0.49769999999999998	0.53600000000000003	1.004	1.3425	1.7737000000000001	2.8908999999999998	3.8580999999999999	4.6772999999999998	5.4855999999999998	5.9690000000000003	6.3498999999999999	6.7549999999999999	7.0343	7.2112999999999996	233 K vap	0	0.2286	0.39550000000000002	0.58979999999999999	0.66390000000000005	0.69930000000000003	0.71799999999999997	0.72360000000000002	0.72450000000000003	0.7198	0.71040000000000003	0.69820000000000004	1.004	1.3425	1.7737000000000001	2.8908999999999998	3.8580999999999999	4.6772999999999998	5.4855999999999998	5.9690000000000003	6.3498999999999999	6.7549999999999999	7.0343	7.2112999999999996	243 K liq	0	1.3299999999999999E-2	3.9199999999999999E-2	7.5999999999999998E-2	0.1111	0.1694	0.22600000000000001	0.35510000000000003	0.42080000000000001	0.5101	1.4287000000000001	1.7686999999999999	2.3978000000000002	3.1964999999999999	3.8822999999999999	4.8616000000000001	5.6498999999999997	6.9907000000000004	7.4729999999999999	7.8818999999999999	243 K vap	0	0.17130000000000001	0.35520000000000002	0.48359999999999997	0.54949999999999999	0.60770000000000002	0.63480000000000003	0.64880000000000004	0.63759999999999994	0.5948	1.4287000000000001	1.7686999999999999	2.3978000000000002	3.1964999999999999	3.8822999999999999	4.8616000000000001	5.6498999999999997	6.9907000000000004	7.4729999999999999	7.8818999999999999	PR 218 Liq	5.0364474733471305E-6	9.3113901404648803E-3	2.1381528490907291E-2	3.3874822428982806E-2	4.6832850660135809E-2	6.0304011569161889E-2	7.4345131083439334E-2	8.9023575907397484E-2	0.10442007531294156	0.12063255560696277	0.1377815505101711	0.15601741962693524	0.17553185508887054	0.19657367029606718	0.21947437396601938	0.24468868445999153	0.27286112789596539	0.30494148799074244	0.34238837035750153	0.38751265426936488	0.44387718668835441	0.51544673408465558	0.5827665266362293	0.60027096396729407	0.61607723162529404	0.63530253796739866	0.65269861422909148	0.67000883241090925	0.68845846670649302	0.706869997930064	0.72579011021676276	0.74555719254411756	0.76724276763404531	0.77764602918304537	0.78711244330497587	0.55149999999999999	0.75	1	1.25	1.5	1.75	2	2.25	2.5	2.75	3	3.25	3.5	3.75	4	4.25	4.5	4.75	5	5.25	5.5	5.75	5.95	6	6.0450533999999996	6.1	6.15	6.2	6.25	6.3	6.35	6.4	6.45	6.47	6.4806051865108074	PR 218 vap	1.8473698754359178E-4	0.24897546303518114	0.42273477765817274	0.52712946786797343	0.59658728680877771	0.64597079292197246	0.68274477676900724	0.71106753585575488	0.73343693914077901	0.75144168899344099	0.76613796867217132	0.77825249423046761	0.78829840658658912	0.79664440159474148	0.80355725181313054	0.80922825605393855	0.81378921586118635	0.81732071649525717	0.81985350888355013	0.82136173216658448	0.82174277321292166	0.82076087143426846	0.81861380710742682	0.81779978311470625	0.8169345008086315	0.81566868129139569	0.81425838439871379	0.81251654488586555	0.81082963143733666	0.80866595430585264	0.80599369611124083	0.80247446787597321	0.79703674687813242	0.79313262696596698	0.78711244330497587	0.55149999999999999	0.75	1	1.25	1.5	1.75	2	2.25	2.5	2.75	3	3.25	3.5	3.75	4	4.25	4.5	4.75	5	5.25	5.5	5.75	5.95	6	6.0450533999999996	6.1	6.15	6.2	6.25	6.3	6.35	6.4	6.45	6.47	6.4806051865108074	PR 233 K liq	1.1226677976443065E-5	2.2668894242968661E-2	4.6444761582083043E-2	7.1725604145161284E-2	9.8782296671302491E-2	0.12796923641609317	0.15976275522546915	0.19482396076192915	0.23410603757425477	0.27904914287638172	0.33195651350923933	0.39677012412685209	0.48093347648366852	0.50131340990431017	0.523406862920896	0.54771936694794843	0.57523037371287877	0.59075519185337255	0.60896747794677908	0.61787937348391453	0.6288647453967251	0.65243123740574105	0.996	1.5	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.1	7.2	7.3	7.4	7.45	7.5	7.52	7.54	7.5599837042624873	PR 233 K vap	2.3245484546779307E-4	0.30527207771271964	0.45655353502565227	0.54664832552765952	0.60569543141138793	0.64669498198601627	0.67612941503437463	0.69753361944533687	0.71291262713990644	0.72334584638458277	0.72918753797422109	0.72987479678020917	0.72254945936962944	0.71934173164878001	0.71508580761666118	0.70925962646391416	0.70071679618078542	0.6945109336418096	0.68495566103743188	0.67969120140368799	0.6723532653942691	0.65243123740574105	0.996	1.5	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.1	7.2	7.3	7.4	7.45	7.5	7.52	7.54	7.5599837042624873	PR 243 K liq	2.0395843646218116E-4	2.5189392858683202E-2	4.7917902130285413E-2	7.1914290817408855E-2	9.7376857052703408E-2	0.12455657715591395	0.15377807260879248	0.18547207957391215	0.22022907265997679	0.25889135274123831	0.30273305301168263	0.35386024174398545	0.41641446228415052	0.43104194501054965	0.44670414491306504	0.46368537176124963	0.48246353115691953	0.50392829124358574	0.52953230736272938	0.5364299858093684	0.54406316311607994	0.5484900801159408	0.57540372427049757	1.42	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	7.6	7.7	7.8	7.9	8	8.1	8.1199999999999992	8.14	8.15	8.1804659298693316	PR 243 K vap	2.9955772576097041E-3	0.25695236936875149	0.38156985157483742	0.46393441205081554	0.52171371179607384	0.56379867637234515	0.5951075983086983	0.61852371918716109	0.63576434668500348	0.64777813358734049	0.6548693558067632	0.65652394299416883	0.65040484054741077	0.64768571872522551	0.64418120942592694	0.63962704014270766	0.63355987533100089	0.62502266809160867	0.61086872534350478	0.60685852478242119	0.60171234733346579	0.59852893026248288	0.57540372427049757	1.42	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	7.6	7.7	7.8	7.9	8	8.1	8.1199999999999992	8.14	8.15	8.1804659298693316	RP 218 K liq	9.9999999999988987E-5	7.1672298119666022E-3	1.6630291121604857E-2	2.6488145788931217E-2	3.6786841480411225E-2	4.7578873699857027E-2	5.8925517245583925E-2	7.0899789469518137E-2	8.3590149936994429E-2	9.7105476095318499E-2	0.1115820623135787	0.12719379969607147	0.14416746644170564	0.16280651020059111	0.18352952522677335	0.2069353501422011	0.23391877525889004	0.2658863624408544	0.30516699158471483	0.35568384781055951	0.42279296655043375	0.50653263712733698	0.57609120669479585	0.59277929398441276	0.60748953064941447	0.62503734828405022	0.64065841876619323	0.65602841049316019	0.67419827214629924	0.69210918739319882	0.71119254984403435	0.73255500029012632	0.74252900516264075	0.7482344671472454	0.76703414243858214	0.55149999999999999	0.75	1	1.25	1.5	1.75	2	2.25	2.5	2.75	3	3.25	3.5	3.75	4	4.25	4.5	4.75	5	5.25	5.5	5.75	5.95	6	6.0450533999999996	6.1	6.15	6.2	6.25	6.3	6.35	6.4	6.42	6.43	6.4490441620391046	RP 218 K vap	9.9999999999988987E-5	0.24315966932781474	0.41698316751421516	0.52169534857117517	0.59137096308881543	0.64086300766823801	0.67766241362223667	0.70594899088051077	0.72823491030600218	0.74611784445478802	0.76065931771296635	0.77258887250938202	0.78242062761314224	0.79052278065639503	0.79716032262404812	0.80252160484227875	0.80673453289126773	0.80987563607923818	0.81197430772949331	0.81301624001492179	0.81294975186867813	0.81167234601034466	0.80949327567696439	0.80870208726540493	0.80786707841851257	0.80665700348259095	0.80531812313338447	0.80367936215578895	0.8010476307343416	0.79791292931705604	0.79360578069583465	0.78701954407935704	0.78295602473868808	0.78020580552000618	0.76703414243858214	0.55149999999999999	0.75	1	1.25	1.5	1.75	2	2.25	2.5	2.75	3	3.25	3.5	3.75	4	4.25	4.5	4.75	5	5.25	5.5	5.75	5.95	6	6.0450533999999996	6.1	6.15	6.2	6.25	6.3	6.35	6.4	6.42	6.43	6.4490441620391046	RP 233 K liq	9.9999999999988987E-5	1.8731289686567121E-2	3.8986393092598992E-2	6.0824471725001383E-2	8.456435437102483E-2	0.11062841455528127	0.1395915872860769	0.17226307120357298	0.20982298684626377	0.25404953338947356	0.30767310061220121	0.37483089364010325	0.46119967931082184	0.48141619262346169	0.50285698774598286	0.52574100079803499	0.5505231862353217	0.56397392464419105	0.5781702250230718	0.58594708899704495	0.59429528933345621	0.61409130892707819	0.64536478564014743	0.996	1.5	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.1	7.2	7.3	7.4	7.45	7.5	7.5250000000000004	7.55	7.6	7.6381825940935544	RP 233 K vap	9.9999999999988987E-5	0.2960541807201591	0.44803050287541946	0.53888117779819678	0.59846928879851879	0.63982148166901132	0.66947009983373829	0.69098912915909416	0.70641338939327203	0.71685057150363474	0.72269655910465325	0.72348948393057566	0.71678861122727722	0.71390671039943043	0.71014309460874325	0.7051116480413312	0.69806722882359795	0.69334612496124037	0.68809689118021955	0.68474577547748705	0.68082332341231622	0.66987880036117542	0.64536478564014743	0.996	1.5	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.1	7.2	7.3	7.4	7.45	7.5	7.5250000000000004	7.55	7.6	7.6381825940935544	243 K liq	1.0000000000000009E-3	2.1713240755282803E-2	4.2009209941211045E-2	6.3694905375098365E-2	8.6998027203206374E-2	0.11221183439781324	0.13971379426434261	0.16999705916571417	0.20371807739898895	0.24177194890117004	0.28542184206107701	0.33654460449702484	0.39836236755272392	0.41254501538027599	0.42754923065223827	0.44353526743746419	0.46075138234187729	0.47965941020403569	0.50134827435683615	0.51381206906741073	0.52884100243758814	0.54257409724092309	0.56957203847114424	1.42	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	7.6	7.7	7.8	7.9	8	8.1	8.15	8.1999999999999993	8.2349999999999994	8.2657447362841694	243 K vap	1.0000000000000009E-3	0.24758343152413531	0.37245405382328245	0.45550630037836926	0.51398906286262602	0.5566973909553149	0.58854568264658402	0.61243766076868233	0.63011821359614473	0.64257040644256902	0.65015127181182131	0.65246087497480287	0.64754788505099747	0.64524447313151645	0.64227858742352528	0.63845484980758727	0.63345186131961795	0.6266948280013569	0.61703604535197043	0.6111430388879604	0.60224352852328422	0.59280102982380012	0.56957203847114424	1.42	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	7.6	7.7	7.8	7.9	8	8.1	8.15	8.1999999999999993	8.2349999999999994	8.2657447362841694	x2, y2


p/MPa



303 K vap	0	1.7099999999999999E-3	4.8700000000000002E-3	5.1599999999999997E-3	6.5300000000000002E-3	9.0799999999999995E-3	1.0059999999999999E-2	7.2122999999999999	7.2363	7.2858000000000001	7.2925000000000004	7.3164999999999996	7.3648999999999996	7.3845000000000001	303 K liq	0	1.0399999999999999E-3	3.3600000000000001E-3	3.5899999999999999E-3	4.6600000000000001E-3	6.94E-3	7.9500000000000005E-3	7.2122999999999999	7.2363	7.2858000000000001	7.2925000000000004	7.3164999999999996	7.3648999999999996	7.3845000000000001	PR 303 K liq	5.9611464644064708E-5	9.9305268539855531E-4	1.9367060378699269E-3	2.8915333016869683E-3	3.8587328600130952E-3	4.8398217544931106E-3	5.8366791429339598E-3	6.8520312985715023E-3	7.8896852767072045E-3	8.4185978833851861E-3	8.9555803191180162E-3	9.5020985606175147E-3	1.006215978480509E-2	1.0185310703188486E-2	1.0438663555274806E-2	1.0458111074174197E-2	1.0569710090502603E-2	1.0704476466318311E-2	1.0843874457586028E-2	1.098926319502691E-2	1.1142834318330347E-2	1.1308569939194017E-2	1.1398372615180567E-2	1.1495374226987766E-2	1.1603926744853606E-2	1.1736170564883462E-2	1.1961105516220394E-2	7.22	7.2399999999999993	7.26	7.2799999999999994	7.3	7.3199999999999994	7.34	7.3599999999999994	7.38	7.39	7.3999999999999995	7.41	7.42	7.4219999999999997	7.4260000000000002	7.4263000000000003	7.4279999999999999	7.43	7.4320000000000004	7.4340000000000002	7.4359999999999999	7.4379999999999997	7.4390000000000001	7.44	7.4409999999999998	7.4420000000000002	7.4428309035589173	PR 303 K vap	7.9859883179286413E-5	1.3138241380946704E-3	2.529084309871183E-3	3.72473489881236E-3	4.8996617063741124E-3	6.0524521434822233E-3	7.1811125312249381E-3	8.2831536890213154E-3	9.3547872419661397E-3	9.8774933388032955E-3	1.0390123434034894E-2	1.0891220588751608E-2	1.143391683386785E-2	1.1523296655453347E-2	1.169500528330491E-2	1.1707437375400878E-2	1.1776489488046006E-2	1.1854253852199194E-2	1.1927386600900465E-2	1.1994528603428475E-2	1.2053488220093934E-2	1.2100283339199156E-2	1.2116746033197101E-2	1.2126009791374395E-2	1.2123722643492957E-2	1.2097744193447595E-2	1.1961105516220394E-2	7.22	7.2399999999999993	7.26	7.2799999999999994	7.3	7.3199999999999994	7.34	7.3599999999999994	7.38	7.39	7.3999999999999995	7.41	7.42	7.4219999999999997	7.4260000000000002	7.4263000000000003	7.4279999999999999	7.43	7.4320000000000004	7.4340000000000002	7.4359999999999999	7.4379999999999997	7.4390000000000001	7.44	7.4409999999999998	7.4420000000000002	7.4428309035589173	RP 303 K liq	0	2.7019704078978801E-4	1.1314086588988248E-3	2.8791615788310576E-3	3.7669270778092345E-3	4.66489727607311E-3	5.5739149958644596E-3	6.4949806579184255E-3	7.4293202017323701E-3	8.3784827781788751E-3	9.3444936154133407E-3	1.0330008822677428E-2	1.1338910635115607E-2	1.2377386949386393E-2	1.3458962612591052E-2	1.4872544144691887E-2	1.5032593475366991E-2	1.5201617994604164E-2	1.5382791482525585E-2	1.5581764464815186E-2	1.5810699270290114E-2	1.6109670506742262E-2	1.6492697710115981E-2	7.2136873829830304	7.22	7.24	7.2799999999999994	7.3	7.3199999999999994	7.34	7.3599999999999994	7.38	7.4	7.42	7.44	7.46	7.48	7.5	7.52	7.5220000000000002	7.524	7.5259999999999998	7.5279999999999996	7.53	7.532	7.5331104956190131	RP 303 K vap	0	4.0253653800426115E-4	1.6659399627061422E-3	4.1368668244926576E-3	5.3433722358555702E-3	6.5297469874375791E-3	7.6952251539721406E-3	8.8388834449262266E-3	9.9595941432012447E-3	1.1055953058205503E-2	1.2126765598910239E-2	1.3167721121206788E-2	1.4176977951027236E-2	1.5147757806983519E-2	1.6079994338419779E-2	1.6774799382767339E-2	1.6818869245089428E-2	1.6853963918849368E-2	1.6876909623925056E-2	1.6882055834632561E-2	1.6857240222154835E-2	1.6762388178699794E-2	1.6492697710115981E-2	7.2136873829830304	7.22	7.24	7.2799999999999994	7.3	7.3199999999999994	7.34	7.3599999999999994	7.38	7.4	7.42	7.44	7.46	7.48	7.5	7.52	7.5220000000000002	7.524	7.5259999999999998	7.5279999999999996	7.53	7.532	7.5331104956190131	


258 K liq	0	1.6199999999999999E-2	2.9100000000000001E-2	7.6899999999999996E-2	0.11609999999999999	0.1613	0.19139999999999999	0.224	0.25969999999999999	0.29220000000000002	0.32069999999999999	0.35110000000000002	2.2923	2.6446000000000001	3.0421999999999998	4.1448999999999998	4.9488000000000003	5.7641	6.2465999999999999	6.7409999999999997	7.2125000000000004	7.5498000000000003	7.84	8.0252999999999997	258 K vap	0	0.11169999999999999	0.20469999999999999	0.36670000000000003	0.43630000000000002	0.48070000000000002	0.50029999999999997	0.51329999999999998	0.52049999999999996	0.52029999999999998	0.51559999999999995	0.50839999999999996	2.2923	2.6446000000000001	3.0421999999999998	4.1448999999999998	4.9488000000000003	5.7641	6.2465999999999999	6.7409999999999997	7.2125000000000004	7.5498000000000003	7.84	8.0252999999999997	273 K liq	0	5.5999999999999999E-3	3.61E-2	7.6899999999999996E-2	9.9199999999999997E-2	0.1245	0.15540000000000001	0.16250000000000001	0.1709	0.1845	0.20169999999999999	0.221	0.2324	0.2495	0.2601	3.484	3.6337999999999999	4.4255000000000004	5.383	5.8700999999999999	6.3753000000000002	6.9351000000000003	7.0663999999999998	7.2102000000000004	7.4111000000000002	7.6710000000000003	7.9234	8.0406999999999993	8.2134999999999998	8.2957000000000001	273 K vap	0	3.1800000000000002E-2	0.16059999999999999	0.26150000000000001	0.29799999999999999	0.3271	0.35060000000000002	0.35549999999999998	0.35899999999999999	0.36320000000000002	0.36680000000000001	0.3664	0.36359999999999998	0.35870000000000002	0.35260000000000002	3.484	3.6337999999999999	4.4255000000000004	5.383	5.8700999999999999	6.3753000000000002	6.9351000000000003	7.0663999999999998	7.2102000000000004	7.4111000000000002	7.6710000000000003	7.9234	8.0406999999999993	8.2134999999999998	8.2957000000000001	288 K liq	0	1.8100000000000002E-2	3.6700000000000003E-2	5.6500000000000002E-2	6.8400000000000002E-2	8.1100000000000005E-2	9.2200000000000004E-2	0.1089	0.11459999999999999	0.127	0.13950000000000001	0.15340000000000001	5.0910000000000002	5.5640999999999998	6.0278999999999998	6.5109000000000004	6.7690000000000001	7.0385	7.2644000000000002	7.5583	7.6478999999999999	7.8324999999999996	7.9790000000000001	8.0794999999999995	288 K vap	0	5.6300000000000003E-2	0.1017	0.1389	0.15479999999999999	0.1694	0.18060000000000001	0.18990000000000001	0.192	0.19439999999999999	0.19320000000000001	0.18740000000000001	5.0910000000000002	5.5640999999999998	6.0278999999999998	6.5109000000000004	6.7690000000000001	7.0385	7.2644000000000002	7.5583	7.6478999999999999	7.8324999999999996	7.9790000000000001	8.0794999999999995	PR 258 K liq	3.8670669571912937E-5	8.8881789862239758E-3	2.9350408154128507E-2	5.0757037050101539E-2	7.3233902460105624E-2	9.6936721858350061E-2	0.12206215185592223	0.148865390933899	0.17768923676579573	0.20901667111177502	0.24357624130573052	0.28259000868397233	0.31857791361945159	0.32853485372984198	0.33900560805113295	0.35009727645261379	0.36196411422415958	0.37484888702757768	0.38926871359387472	0.40627866288804504	0.41656835581654139	0.4294088170757297	0.43606309432524154	0.46003369473559752	2.2770000000000001	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.65	8.6999999999999993	8.7200000000000006	8.7535129888372296	PR 258 K vap	3.5373823331894851E-4	7.3506497837589127E-2	0.19828324203971992	0.28701829323341493	0.35266753997879757	0.40251863434584223	0.4409458676538085	0.47068170423651318	0.49344648190147694	0.51025923014998698	0.52154676474747419	0.52703093377806665	0.5262274166162777	0.52506118924622325	0.52339134762277273	0.52111728167905147	0.51809005466743507	0.51407369281158499	0.5084360860737378	0.50024721924408	0.49436806754784002	0.48593814752090786	0.48104808676429867	0.46003369473559752	2.2770000000000001	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.65	8.6999999999999993	8.7200000000000006	8.7535129888372296	PR 273 K liq	1.0706239433138254E-4	2.0075476945880553E-2	4.0159422994895777E-2	6.1237981892747775E-2	8.3475178642211628E-2	0.10709058376977104	0.13239265967985883	0.15984517527323283	0.19021827148901435	0.21041127987505134	0.21758253957044402	0.22502363756100133	0.23277718730124131	0.24089922074762013	0.24946664477973651	0.25859074392083076	0.26844292094542055	0.27968551001223879	0.2928729325665228	0.30086115373703082	0.31083902056183865	0.33481979628332226	3.48	4	4.5	5	5.5	6	6.5	7	7.5	7.8	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.75	8.8000000000000007	8.853773807480616	PR 273 K vap	6.1068395077290788E-4	9.7396516233836328E-2	0.16876799986714117	0.22481255053681132	0.26925836959898958	0.30454455098191652	0.33224857254223444	0.35329034389992237	0.36794669338210045	0.37345552724899794	0.37466630952245	0.37552307438570448	0.37598825439094052	0.37601043687506314	0.37551709863809463	0.3744013962695818	0.37249569804362304	0.36944908238704899	0.3643416899867527	0.36039348389323866	0.3544556321454248	0.33481979628332226	3.48	4	4.5	5	5.5	6	6.5	7	7.5	7.8	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.75	8.8000000000000007	8.853773807480616	PR 288 K liq	3.5484102811747364E-5	1.5536252795319625E-2	3.5777203878542468E-2	5.7426827030145025E-2	8.094594826658072E-2	0.10719908615103461	0.13835181124327331	0.145689994048398	0.1495997380339999	0.15371865055412431	0.1581053149463259	0.16298640403227307	0.16851938511451137	0.17537429950489591	0.1895027490286007	5.09	5.5	6	6.5	7	7.5	8	8.1	8.15	8.1999999999999993	8.25	8.3000000000000007	8.35	8.4	8.4477237519117647	PR 288 K vap	1.1264061657744126E-3	4.697422109429427E-2	9.5090223711401342E-2	0.13396967596032525	0.1647977057849368	0.18794827504186451	0.20220803260348058	0.20354201176821607	0.20392145015535601	0.20406133825402353	0.20390356729451659	0.20335178291814687	0.20210630162617502	0.19953888702605707	0.1895027490286007	5.09	5.5	6	6.5	7	7.5	8	8.1	8.15	8.1999999999999993	8.25	8.3000000000000007	8.35	8.4	8.4477237519117647	RP 258 K liq	1.9999999999997797E-4	7.7150489533940325E-3	2.6916173007473176E-2	4.7210868753540969E-2	6.8697316540825115E-2	9.152560497218698E-2	0.11589129509973861	0.14204442569214148	0.17031039082326616	0.20112952771007664	0.23514105641504945	0.27339366349548544	0.30835419775684192	0.31792999540957922	0.32793402944986971	0.33844115675285347	0.34955939088517851	0.36145595865333557	0.37450357206589036	0.38917619751697297	0.40670358696150299	0.41753150883021622	0.43162880473448711	0.43961541727183245	0.45815140693835643	2.2770000000000001	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.75	8.8000000000000007	8.82	8.8400806958705793	RP 258 K vap	1.9999999999997797E-4	6.7719727133080165E-2	0.19139835862213073	0.27987845587372862	0.34583582954819425	0.39627390921853356	0.43541453490640591	0.46592182834322537	0.4894928302135344	0.50714931383613893	0.51934449162475738	0.52587380749170332	0.52615963818604428	0.52534073964185124	0.52406907000253478	0.52226298821750539	0.51980343424927011	0.51650731565150576	0.51223212895351078	0.50625364969076803	0.4974204064345778	0.49093955766003461	0.48118933484993376	0.4749415515502563	0.45815140693835643	2.2770000000000001	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.75	8.8000000000000007	8.82	8.8400806958705793	RP 273 K liq	9.9999999999988987E-5	1.9229577424941136E-2	3.8924893558296092E-2	5.9693381739333251E-2	8.165953912493551E-2	0.1050085191748189	0.13001195469455185	0.15708714855804007	0.18692319485361897	0.2066420404053988	0.21361389685972398	0.22082846179279703	0.22832333433120977	0.23614895642772793	0.24437519267151131	0.25310251096725067	0.2624823484021569	0.27240591959992694	0.28358276576566677	0.29670422388491524	0.30461585260627405	0.31018413719004628	0.33693332717554153	3.48	4	4.5	5	5.5	6	6.5	7	7.5	7.8	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.8000000000000007	8.85	8.8800000000000008	8.9513471587947855	RP 273 K vap	9.9999999999988987E-5	9.5329768939587778E-2	0.16627429199097532	0.22223203497274657	0.26691340092394489	0.30267320464793779	0.33101581160108939	0.35280983566226365	0.36830505526281709	0.37436487801164975	0.37577267381465573	0.37683638412091447	0.37752167238012901	0.37778157024636483	0.37754970571066215	0.37672812780580311	0.3751637790833543	0.37337679634603921	0.37019316649132694	0.3650649246831062	0.36114990411726111	0.35797958442679728	0.33693332717554153	3.48	4	4.5	5	5.5	6	6.5	7	7.5	7.8	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.8000000000000007	8.85	8.8800000000000008	8.9513471587947855	RP 288 K liq	1.0513768388675793E-4	1.5576806178370206E-2	3.5488987049338894E-2	5.6753157935758303E-2	7.9752619863299068E-2	0.10524893601784335	0.13523105761675303	0.14222704546915377	0.14592951028335421	0.14979913520238697	0.1538663290895308	0.15915591352015873	0.16380730379510033	0.16893661751179539	0.1748622861846677	0.18259466967526081	0.19348314946304521	5.09	5.5	6	6.5	7	7.5	8	8.1	8.15	8.1999999999999993	8.25	8.3000000000000007	8.35	8.4	8.4499999999999993	8.5	8.5304551315246329	RP 288 K vap	3.6709521194644434E-4	4.8591401440337578E-2	9.7008693125067769E-2	0.13614158008665822	0.16729015262604408	0.19084360839284675	0.20574716302836193	0.20733259028999318	0.2078718429633355	0.20820910780526403	0.20829951910542932	0.20829960949831042	0.20788131565705259	0.20698509837404142	0.20529252613485288	0.20179323907794369	0.19348314946304521	5.09	5.5	6	6.5	7	7.5	8	8.1	8.15	8.1999999999999993	8.25	8.3000000000000007	8.35	8.4	8.4499999999999993	8.5	8.5304551315246329	x2, y2


p/MPa



218.15 K	0.55149999999999999	0.75	1	1.25	1.5	1.75	2	2.25	2.5	2.75	3	3.25	3.5	3.75	4	4.25	4.5	4.75	5	5.25	5.5	5.75	5.95	6	6.0450533999999996	6.1	6.15	6.2	6.25	6.3	6.35	6.4	6.45	6.47	6.4787512677169161	0.88124030664217223	0.6675936553068913	0.51892282793339883	0.43013654395795714	0.37156784236108475	0.33042243422645268	0.30028677016919425	0.27760176863124064	0.26024531648558524	0.2468867689048064	0.23666526516664074	0.22901908760065279	0.2235924369216348	0.22018642786203887	0.21873972429635127	0.21933592611362582	0.22224459946975508	0.22802098850402577	0.23772792190774561	0.25343830902545172	0.27938044567349646	0.32418352661442079	0.38402142343446555	0.40392130430682954	0.42406070612216973	0.4519878037689557	0.48133554364906572	0.5154966031158843	0.56109537684568678	0.6120167595627195	0.6707209063815387	0.74247631540346148	0.844397381891691	0.91415324458225777	1	243.15 K	1.42	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	7.6	7.7	7.8	7.9	8	8.1	8.1199999999999992	8.14	8.15	8.1519347031151614	0.84116053984334216	0.64406128419298592	0.54984128718139968	0.49000322447325828	0.45069727645389068	0.42513549108384541	0.40981178432901993	0.40303594073489935	0.4043827503374447	0.41466069303695674	0.43645668877618182	0.47599067494012648	0.54998103979097013	0.57262407981331975	0.59976702373468638	0.63317804552830148	0.67604557122743347	0.7351377908317378	0.83626145007164476	0.87160339076376581	0.9215075430752544	0.96839692958834667	1	273.15 K	3.48	4	4.5	5	5.5	6	6.5	7	7.5	7.8	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.7200000000000006	8.73	8.7363767779264148	0.84436612842137604	0.78284585237121151	0.74095680980061773	0.71192076354515976	0.69342173103918792	0.68428575218039134	0.68429472742887798	0.69430802404668335	0.71692182380699065	0.73897041102103267	0.74828109286635291	0.75883846919064202	0.77088568534233948	0.78476378586516926	0.80097784895257029	0.82033574277601629	0.84428188988288477	0.884519568982575	0.94452499534169121	0.96797149112723058	1	288.15 K	5.09	5.5	6	6.5	7	7.5	8	8.1	8.15	8.1999999999999993	8.25	8.3000000000000007	8.31	8.32	8.3236444781436347	0.86952274987290701	0.85085201665245491	0.83398365699109012	0.82722477874708866	0.83139828429474938	0.84970416588255526	0.89352994106011907	0.90899122970952717	0.9185496653884232	0.93002807192847325	0.94466915596897305	0.96864822980391174	0.97618362468642961	0.98769122379253893	1	218.15 K exp	2.1999999999999999E-2	0.01	0.01	0.01	0.02	2.1999999999999999E-2	2.1999999999999999E-2	0.01	0.01	0.01	0.02	2.1999999999999999E-2	1.2294	2.4912000000000001	3.6964000000000001	4.9657	5.7826000000000004	6.2285000000000004	0.48099999999999998	0.224	0.224	0.20599999999999999	0.44800000000000001	0.53700000000000003	243.15 K exp	3.2000000000000001E-2	2.1999999999999999E-2	1.6E-2	1.7999999999999999E-2	2.5999999999999999E-2	3.2000000000000001E-2	3.4000000000000002E-2	3.7999999999999999E-2	3.2000000000000001E-2	2.1999999999999999E-2	1.6E-2	1.7999999999999999E-2	2.5999999999999999E-2	3.2000000000000001E-2	3.4000000000000002E-2	3.7999999999999999E-2	2.1545999999999998	2.9674	4.0887000000000002	4.3376000000000001	5.1673	6.0801999999999996	6.9366000000000003	7.5689000000000002	0.70199999999999996	0.498	0.39500000000000002	0.42299999999999999	0.623	0.745	0.82899999999999996	0.91	273.15 K exp	4.3999999999999997E-2	2.8000000000000001E-2	2.8000000000000001E-2	0.03	3.2000000000000001E-2	4.3999999999999997E-2	2.8000000000000001E-2	2.8000000000000001E-2	0.03	3.2000000000000001E-2	4.1553000000000004	5.3837000000000002	6.5934999999999997	7.2172999999999998	8.0060000000000002	0.78200000000000003	0.65800000000000003	0.66700000000000004	0.70399999999999996	0.77700000000000002	288.15 K exp	6.6000000000000003E-2	0.04	3.7999999999999999E-2	3.7999999999999999E-2	3.5999999999999997E-2	0.04	6.6000000000000003E-2	0.04	3.7999999999999999E-2	3.7999999999999999E-2	3.5999999999999997E-2	0.04	5.4825999999999997	6.4448999999999996	6.8314000000000004	7.5735999999999999	7.6196999999999999	8.0131999999999994	0.84299999999999997	0.88100000000000001	0.874	0.89200000000000002	0.86499999999999999	0.93600000000000005	Pure CO2	0.51800000000000002	0.55149999999999999	1.42	3.48	5.09	5.5	6	6.5	6.6	6.7	6.8	6.9	7	7.1	7.2	7.3	7.3773	0.88278627346745808	0.88124030664217223	0.84116053984334216	0.84436612842137604	0.86952274987290701	0.88179385061338011	0.89875175503243632	0.91919331422950401	0.92393803094547411	0.92899911403586832	0.93444980183911253	0.94039688640539332	0.94700722859283959	0.95456943217775569	0.96367316193375041	0.97601371568726203	1	p/MPa


K3



Pikaar	143.30999999999997	146.86999999999998	148.51999999999998	150.05999999999997	150.88999999999999	151.54999999999998	153.95999999999998	154.51999999999998	156.11999999999998	157.88999999999999	158.24999999999997	159.76	160.89999999999998	162.10999999999996	163.91999999999996	165.35999999999996	166.76	168.24999999999997	169.54999999999998	171.82999999999998	172.53999999999996	174.03999999999996	174.76	175.78999999999996	176.33999999999997	177.54999999999998	178.22999999999996	178.22999999999996	182.26	183.59999999999997	184.61999999999998	186.04999999999998	187.51	188.60999999999996	189.79999999999998	191.14	191.45999999999998	195.03999999999996	196.05999999999997	197.41999999999996	198.64999999999998	199.97999999999996	201.08999999999997	201.28999999999996	0.75770834999999992	0.89561167499999994	0.96552592500000001	1.035034875	1.0747542749999999	1.1060637	1.2273497250000001	1.2581525250000001	1.3457986500000001	1.448035575	1.4698204499999998	1.5542241750000001	1.6246450499999998	1.7016520499999999	1.8207089249999999	1.918588875	2.0169754499999999	2.1251905500000001	2.2221585749999999	2.398058775	2.452571625	2.5743642749999998	2.6368818000000003	2.7190563750000001	2.7691109250000001	2.8726650749999996	2.9313322499999996	2.9301163499999996	3.2762425500000005	3.3980352000000003	3.4913555250000003	3.6208488750000001	3.7530779999999999	3.8543016749999999	3.96038895	4.0803577500000001	4.1036625000000004	4.4084481000000002	4.4867723249999996	4.58536155	4.6660162500000002	4.7426179499999996	4.79611755	4.8048315000000006	Davis et al.	211.70555555555552	208.09444444444443	205.20555555555552	201.26111111111109	197.53888888888889	195.03888888888889	193.64999999999998	188.42777777777775	184.31666666666666	180.31666666666666	178.26111111111106	177.09444444444443	173.14999999999998	170.76111111111109	169.76111111111109	166.31666666666663	3.2405089999999994	4.5160284999999991	4.8676581999999993	4.8193952999999992	4.6125542999999993	4.3436609999999991	4.3229768999999996	3.8748213999999996	3.4887181999999997	3.1301937999999998	2.9302474999999997	2.8475110999999997	2.5165654999999996	2.3304085999999997	2.2338827999999999	1.9994629999999998	This work	203.95942914645391	207.06701898325628	209.57942980014849	209.62516530710656	210.67499923904461	214.15549709571667	215.78922490196339	4.8575027200965666	4.6911073620127173	4.10080818297262	4.1035477604116277	3.6548231016353929	1.981198081561492	0.96380341382343249	Donnelly 	&	 Katz	215.37222222222221	214.81666666666666	215.64999999999998	213.98333333333332	213.42777777777775	212.59444444444443	212.03888888888886	211.76111111111109	211.76111111111109	211.48333333333332	210.92777777777775	210.09444444444443	210.37222222222221	210.09444444444443	208.98333333333329	208.42777777777775	206.20555555555552	203.42777777777775	202.03888888888886	200.37222222222221	194.53888888888886	0.91699509999999995	1.0893625999999998	1.3030982999999998	1.8270954999999998	2.4683025999999999	3.0129838999999996	3.1715619999999998	3.2474036999999996	3.8610319999999994	4.0127153999999994	4.0747676999999998	4.2402404999999996	4.4884496999999994	4.5229231999999993	4.5573967	4.7573429999999997	4.853868799999999	4.7090800999999995	4.5367125999999995	4.3643450999999995	3.8058743999999995	CO2 triple point	216.58999999999997	0.51800000000000002	Correlation	140.00000000000003	141.05246	143.57037800000001	146.08829599999999	148.60621399999999	151.124132	153.64204999999998	156.15996799999999	158.677886	161.19580400000001	163.71372199999999	166.23164	168.74955799999998	171.26747599999999	173.785394	176.30331200000001	178.82122999999999	181.33914799999997	183.85706599999997	186.37498399999998	188.89290199999999	191.41082	193.92873799999998	196.44665599999999	198.96457399999997	201.48249199999998	204.00040999999999	206.518328	209.03624599999998	211.55416399999999	214.07208199999997	216.46410409999999	216.58999999999997	0.59521172541374456	0.63251797435538215	0.72883539075777515	0.83507405038962246	0.95103882644087945	1.0763978294692513	1.2107216810354966	1.3535288938632635	1.5043335692649185	1.6626915595344571	1.8282413914977611	2.0007364579475047	2.1800650724201831	2.3662547352153043	2.5594561211783442	2.7599005549118996	2.9678216581461268	3.1833268222300535	3.4061962625112052	3.6355752779864789	3.8695069244822142	4.1042246570345764	4.3330836054050303	4.5449504038142701	4.721792188544093	4.8351140683101015	4.8408430830577061	4.6724534888636926	4.2333703078241127	3.3953671923500006	2.0390280637197558	0.54193335581081825	0.51800000000000002	Sublimation curve	155	160	165	170	175	180	185	190	195	200	205	210	215	216.59200000000001	1.6664855400459245E-3	3.1475480353589866E-3	5.7042292132437325E-3	9.9604210984476308E-3	1.6819547648404865E-2	2.7557046263219205E-2	4.3934831875995596E-2	6.8342439412995865E-2	0.10397129999588997	0.15503130551946964	0.2270232433053459	0.32708932074315211	0.4644903690251232	0.51795000000000002	T/K


p/MPa
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