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Abstract: The vapor-liquid equilibria data of methanol-TFP binary system were determined by using the steam liquid
phase balancing apparatus under the atmospheric pressure. The thermodynamic consistency test was conducted for the
experimental data by Herington semiempirical method. A correlated calculation was done on the vapor-liquid equilibria data
by Wilson model and NRTL model. The results show that: the vapor-liquid equilibria data of methanol-TFP binary system
meet the requirements of thermodynamics consistency; and for the calculated methanol-TFP binary system, the interaction
energy parameters( 4, =4 )/R and (4, — 4 )/R in the Wilson model are =223.99 K and 174.12 K, respectively, but in the
NRTL model the parameters (g,,~g,,)/R and (g, ~g,,)/R are 478.41 K and —624.15 K, respectively.
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Fig. 1 The refractive index curve for Methanol-TFP at 30°C
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Fig. 1 The vapor-liquid equilibrium of Methanol-TFP at
atmospheric pressure
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Fig. 3 The thermodynamic consistency test
for methanol-TFP system
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Tablel The energy parameters of methanol-TFP system
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(Ay=A,)/R 17412K | (g,7gn)/R  -624.15K
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Table2 Comparison of VLE data and the calculated data
of Wilson model for methanol-TFP system

at atmospheric pressure

52 5 {H HEAH T 22

T/K X, » T/K » AT/K Ay

382.35 0.000 0 0.000 0 382.17 0.0000 0.18 0.0000

376.35 0.2162 0.363 5 375.16 03692 1.20 -0.005 8
371.75 0.353 5 0.510 6 371.99 0.5179 -0.24 -0.007 2
367.60 0.423 0 0.607 1 367.64 0.607 0 -0.04 0.000 1
365.25 0.470 8 0.652 6 365.87 0.6523 -0.62 0.000 3
363.05 0.510 6 0.709 0 363.64 0.703 0 -0.60 0.005 9
361.00 0.544 5 0.767 4 361.79 0.7652 -0.79 0.002 2
359.25 0.583 8 0.810 6 359.85 0.816 0 -0.60 -0.005 3
357.65 0.560 0 0.844 4 357.90 0.846 4 -0.25 -0.002 2
356.35 0.622 6 0.871 8 356.21 0.8798 0.14 -0.008 0
355.05 0.643 3 0.876 8 355.20 0.878 0 -0.15 -0.001 2
353.87 0.662 0 0.894 7 353.29 0.894 5 0.58 0.000 2
352.75 0.678 9 0.910 5 352.48 09101 0.27 0.000 4
352.65 0.678 9 0.910 5 352.47 09101 0.18 0.000 4
351.45 0.694 6 0.924 6 351.73 0.9249 -0.28 -0.000 3
350.74 0.712 4 0.9342 34998 09396 0.75 -0.005 4
349.11 0.734 8 0.951 3 349.00 09552 0.11 -0.003 9
347.37 0.764 8 0.959 1 347.83 09515 -0.46 0.007 5
345.80 0.807 0 0.973 1 345.32 09791 0.48 -0.006 0
344.35 0.840 8 0.979 4 344.20 09841 0.15 -0.004 7
342.50 0.876 0 0.989 2 342.04 09886 0.46 0.000 6
341.35 0.894 7 0.991 2 340.46 0.990 7 0.89 0.000 4
340.35 0.924 6 0.996 5 339.58 0.9938 0.77 0.002 7
338.35 0.963 9 0.998 3 338.54 0.9973 0.30 0.001 0
338.15 0.9912 0.999 8 337.84 0.999 4 0.31 0.000 4
337.35 1.000 0 1.000 0 337.66 1.000 0 -0.31 0.000 0
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Table 3 Comparison of VLE data and the calculated data
of NRTL model for methanol-TFP system
at atmospheric pressure

528 {H HEAE i 22
T/K X, bz T/K bz AT Ay
382.35 0.000 0 0.000 0 382.17 0.000 0 0.18 0.000 0
376.35 0.2162 0.363 5 375.94 03564 0.41 0.007 1
371.75 0.353 5 0.510 6 371.13 0.5177 0.62 —0.007 0
367.60 0.423 0 0.607 1 367.97 0.609 7 -0.37 -0.002 6
365.25 0.470 8 0.652 6 365.56 0.6508 -0.31 0.001 9
363.05 0.510 6 0.709 0 363.41 0.701 5 -0.36 0.007 5
361.00 0.544 5 0.767 4 360.48 0.768 9 0.52 -0.001 5
359.25 0.583 8 0.810 6 359.38 0.813 3 -0.13 -0.002 7
357.65 0.560 0 0.844 4 357.30 0.847 9 0.35 —0.003 4
356.35 0.622 6 0.871 8 356.58 0.879 5 -0.23 -0.007 7
355.05 0.643 3 0.876 8 355.41 0.8721 -0.36 0.004 6
353.87 0.662 0 0.894 7 353.33 0.8926 0.54 0.002 1
352.75 0.678 9 0.910 5 352.36 09111 0.39 -0.000 6
352.65 0.678 9 0.910 5 352.35 09111 0.30 —0.000 6
351.45 0.694 6 0.924 6 351.45 0.9282 0.00 —0.003 6
350.74 0.712 4 0.934 2 350.54 0.9350 0.20 -0.000 8
349.11 0.734 8 0.951 3 349.34 09529 -0.23 -0.0015
347.37 0.764 8 0.959 1 347.92 09511 -0.55 0.007 9
345.80 0.807 0 0.973 1 345.08 09703 0.72 0.002 8
344.35 0.840 8 0.979 4 344.74 0.9859 -0.39 -0.006 4
342.50 0.876 0 0.989 2 342.38 0.9905 0.12 -0.001 2
341.35 0.894 7 0.991 2 341.73 0.992 5 -0.38 —0.001 4
340.35 0.924 6 0.996 5 339.73 0.9952 0.62 0.001 3
338.35 0.963 9 0.998 3 338.60 0.998 0 0.24 0.000 3
338.15 0.9912 0.999 8 337.86 0.999 6 0.29 0.000 2
337.35 1.000 0 1.000 0 337.66 1.000 0 -0.31 0.000 0
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