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ABSTRACT. Perfonmng random number simulations, we obtained an approximate distribution of the number
of ways arranging molecules in a binary lattice solution of nonrandom mixing with a specific interaction. From
the distribution an approximate equation of excess (Gibbs energy for a binary lattice solution was derived.
Using the equation, liquid-vapor equilibrium at constant pressure for 15 binary solutions were calculated and
compared with the result from Wilson equation, Van Laar equation and Redlich-Kister equation.
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Table 2. vos lorp=0.1~05and 2,2, =005~0.25
Probability of a specific interaction, p
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0.03 (.022730 0.020464 0.018243 0.013999 0.013748
0.10 (0.043989 0.041970 0.038001 0.034017 0.029977
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Table 3. = =0.1~0.5and xyz, = 0.05~0.25
Probability of @ specific interaction, p

T,T

o 0.1 02 0.3 04 05
0.05 0.002300 0.002491 0.002493 0.002491 0.002493
0.10 0.010000 0.009989 0.009999 0.009977 0.009981
0.13 0.022435 0.022527 0.022475 0.022493 0.022433
.20 (0.040004 0.039960 0.040080 0.040024 0.039942
0.23 0.062636 0.062639 0.062320 0.062439 0.062430

B 0.999991 0.9999%0 0.999997 0.999998 0.999995
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Table 4. Parameters for 2-parameter equations used in this work

Wilson VanlLaar
Aya B A B
1-Propancl+2-Propanol 12234 0.7363 1.2136 0.0236
Acetone+Benzene 0.7136 0.8760 0.4626 04151
Acetone+Chloroform 1.1132 1.5874 -0.6912 -0.5715
Acetone+MeOH 0.7578 0.6637 0.6076 0.6427
Chloreform+Benzene 0.7803 1.4296 -0.1833 -0.1367
Chloroform+MeOH 0.8166 0.1203 0.9969 20872
EtOH+MCHXN 0.1489 0.2463 24347 1.8013
EtOH+p-Xvlene 04180 02357 1.53664 1.7091
EtOH+Water 01522 (.8890 1.8432 09110
MCHXN+p-Xylene 1.2084 0.6439 0.1625 0.2378
MeOH+EtOH 1.5430 0.5768 -3.665E-03 -4.039E-03
MeOH+Water 0.3564 1.1018 0.9139 0.3379
MeOH+Benzene 0.1511 0.3420 22027 1.7027
Water+|-Propanol 0.6345 0.0536 11180 28923
Water+2-Propanol 0.6298 0.1226 1.1510 2.3266
MCHXN means Methvlcvelohexane
Table 5. Parameters for 3-parameter equations used in this work
Eqn. (28) Redlich-Kister
r A B A" Iz a¢
2.8926 2.2868 0 0.0428 6.947E-03 0.1887
0.9188 12.312 (1.7867 0.4340 -0.0306 0.0630
0.9016 -17.408 0 -(0.6422 0.0693 0.1610
1.0136 19.149 23.687 0.6217 0.0171 0.0231
0.8398 -4.3469 0 -0.1652 0.0179 0.0886
1.4384 46.706 47903 1.3477 04723 0.2329
0.9083 110.22 120.64 2.0465 -0.1594 0.3561
1.0084 51.131 () 1.6406 0.0448 -(0.0609
0.6926 43.231 40.630 1.2117 -0.4162 0.1929
1.1572 6.4009 0.3677 0.1914 0.0292 0.0390
1.0377 -0.1106 () -4 647E-03 -6.200E-03 6.226E-03
0.7433 22.684 26425 0.6781 -0.1880 9.781E-03
0.8877 84.308 93,388 1.8961 -0.1913 0.2734
1.5137 112.29 138.32 1.5902 0.6368 0.6132
1.4186 62.923 68.393 1.53291 04343 0.3484
B B2 79} 5748 8% & 73H7] 4 <+ M2 A= 9lvh Table 6, 791 4 M vt
A E e Al S AT 7o) 291 7} 48] Wilson®] 5} Van Laar] X2} 3-
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e Pz P L Ot AE g R Fugleutd 4 2F
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Table 6. Root mean square error m equilibrium temperature, Eqn. (32)

Wilson Van Laar Eqn.(28) RK

|-Propanel+2-Propanol 0.240 0.229 0.232 0.140
Acetone+Benzene 0.081 0.083 0.078 0.030
Acetonet+Chloroform 0177 0.174 0174 0.093
Acetone+MeOH (.040 0.043 0.040 0.033
Chloroform+Benzene 0.167 0.166 0.166 0.125
Chloroform+MeOH 0.120 0.105 0.117 0.138
EtOH+MCHXN 0443 0.720 0.337 0.374
EtOH+p-Xvlene .979 0.859 0.660 0.840
EtOH+Water (.099 0.083 0.076 0.078
MCHXN+p-Xvlene 0.133 0.132 0.133 0.120
MeOH+EtOH 0.023 0.014 0014 0.012
MeOH+Water 0116 0.100 0.101 0.070
MeOH+Benzene 0.024 0.311 0.108 0.091
Water+!-Propanol 0.333 0.396 0.189 0.442
Water+2-Propanol 0432 0.341 0.294 0.272
average error 0.227 0.250 0.181] 0.191

RK means 3-parameter Redlich-Kister equation.

Table 7. Root mean square errer m vapor mole fraction

Wilson Van Laar Eqn.(28) RK

|-Propanel+2-Propanol 0.0079 0.0050 0.0086 0.0079
Acetone+Benzene 0.0038 0.0060 0.0070 0.0067
Acetone+Chloroform 0.0093 0.0091 0.0086 0.0044
Acetone+MeOH 0.0014 0.0014 0.0013 0.0017
Chloroform+Benzene 0.0044 0.0044 0.0042 0.0040
Chloroform+MeOH 0.0085 0.0057 0.0058 0.0079
EtOH+MCHXN 0.0109 0.0191 0.0080 0.0093
EtOH+p-Xvlene 0.0154 0.0147 0.0149 0.0148
EtOH+Water 0.0109 0.0099 0.0111 0.0104
MCHXN+p-Xvlene 0.0173 0.0174 0.0179 0.0180
MeOH+EtOH 0.0033 0.0056 0.0056 0.0057
MeOH+Water 0.0083 0.0082 0.0094 0.0079
MeOH+Benzene 0.0013 0.0142 0.0040 0.0045
Water+1-Propanol 0.0127 0.0126 0.0081 0.0181
Water+2-Propanol 0.0184 0.0149 0.0130 0.0157
average SIror 0.0092 0.0099 0.0086 0.0091
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