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ABSTRACT. Performing random number simulations, we approximated that the distribution of the number of ways
for arranging molecules randomly on a lattice is a normal distributon for N,, the number of interactions between the
nearest neighbors of different molecules. From this distribution, an approximate equation of the excess Gibbs energy G*
for a lattice solution of nonrandom mixing was derived. Using the equation, liquid-vapor equilibria of several binary

solutions were calculated and compared with the calculated result of other equations.
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Fig. 1. Probability distribution of X/N, from 10° trials when
x1=0.3, N=10648 for a cubic lattice.
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Fig. 2. J/N oo, XIN> vs x; from 10° trials when N=10648 for
a cubic lattice.
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Table 1. Slope of <X/N>> vs x; for 5 different lattice structures

4 3 o

N Linear Square Cubic BCC FCC
10000 1.00008 2.00020 3.00028 4.00041 6.00057
20000 1.00004 2.00010 3.00015 4.00018 6.00031
40000 1.00002 2.00005 3.00008 4.00010 6.00014
80000 1.00000 2.00003 3.00004 4.00005 6.00008
N in the 1st column are approximate values except for a linear lattice
Table 2. Slope of JN o, vs x; for 5 different lattice structures
Linear Square Cubic BCC FCC
10000 1.00003 1.41426 1.73130 1.99870 2.44947
20000 1.00018 1.41365 1.73121 2.00002 2.44845
40000 0.99954 1.41461 1.73319 1.99907 2.44864
80000 1.00012 1.41372 1.73170 1.99986 2.45022
average 0.99997 1.41406 1.73185 1.99941 2.44920
deviation 0.00029 0.00046 0.00092 0.00063 0.00081
N in the Ist column are approximate values except for a linear lattice
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Table 3. relative error % in vapor pressure calculated for 10 binary mixtures

RK-2 RK-3 Eqn.(23) Eqn.(23)-B  Van Laar Wilson
CH;NO-+CCly at 45 °C 234 0.48 1.51 0.23 2.30 0.44
EtOH+chloroform at 35,45,55 °C 1.03 1.12 1.51 1.27 1.66 1.97
MeOH+benzene at 35,55 °C 3.17 2.03 246 1.89 2.78 1.68
benzene+methylcyclohexane at 1 atm 0.15 0.15 0.17 0.16 0.18 0.18
cyclohexane+toluene at 1 atm 0.29 0.28 0.29 0.28 0.29 0.29
cyclopentane+benzene at 1 atm 0.38 0.27 0.39 0.28 0.38 0.38
propanol+benzene at 1 atm 1.30 0.86 1.15 0.96 1.26 1.08
EtOH+benzene at 1 atm 1.66 1.19 1.41 0.79 1.55 0.87
methylcyclopentane+benzene at 1 atm 0.12 0.09 0.13 0.09 0.12 0.12
methylcyclopentane+toluene at 1 atm 0.40 0.40 0.40 0.40 0.40 0.40
average [%] 1.08 0.69 0.94 0.64 1.09 0.74
Table 4. Ay calculated for 10 binary mixtures
RK-2 RK-3 Eqn.(23) Eqn.(23)-B  Van Laar Wilson
CH;NO-+CCly at 45 °C 0.0148 0.0122 0.0119 0.0119 0.0145 0.0121
EtOH+chloroform at 35,45,55 °C 0.0064 0.008 0.0113 0.0094 0.0123 0.0145
MeOH+benzene at 35,55 °C 0.0255 0.0139 0.0183 0.0126 0.0218 0.0112
benzene+methylcyclohexane at 1 atm 0.0040 0.0039 0.0042 0.0039 0.0042 0.0042
cyclohexane+toluene at 1 atm 0.0044 0.0043 0.0044 0.0043 0.0044 0.0044
cyclopentanet+benzene at 1 atm 0.0025 0.0028 0.0025 0.0028 0.0025 0.0025
propanol+benzene at 1 atm 0.0100 0.0071 0.0088 0.0076 0.0097 0.0082
EtOH+benzene at 1 atm 0.0158 0.0081 0.0111 0.0077 0.0132 0.0049
methylcyclopentane+benzene at 1 atm 0.0027 0.0026 0.0028 0.0026 0.0027 0.0027
methylcyclopentane+toluene at 1 atm 0.0042 0.0041 0.0042 0.0041 0.0042 0.0042
average of Ay 0.0090 0.0067 0.0080 0.0067 0.0090 0.0069
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