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In a series of our studies, GC-W (Group-Contribution method based Wilson equation) has been
successfully proposed. It has been ascertained that GC-W is useful to correlate VLE (Vapor-Liquid
Equilibria) with the interaction parameters &, and &, between unlike molecules. Further, the empirical
equations have been developed to estimate &, and &3 by using solubility parameters and normal boiling
points of pure components. In this study, the characteristics of the interaction parameters &, and &
between unlike molecules have been considered and discussed for various specified binary mixtures.
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Fig.1 Activity coefficients for hexane(1) + benzene (2) at
101.3kPa.? Experimental: (0); &= 0.0800, &=

=0.0302: (—); &12= 0, &= 0: (------)
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Fig.2 Activity coefficients for methyl i-butyl ketone(1)

+ 2-butanol (2) at 101.3kPa.¥ Experimental: (o);
&= 00710, &= —0.0494: ( ), &12= 0, 1= 0:

v []

Fig.3 Activity coefficients for 2-propanol(1) + toluene
(2) at 101.3kPa.? Experimental: (0); &,= 0.0235,
&= 0.1047: ( ), &12= 0, &= 0: ( """ )

\Vo1.63 No.1 (2012)

Iny [—]

3.0 — T T T T 1

25 -
20 Iy, Iny, D
15 - -
1.0 | -

05 1

0.0 —== EE— D

_05 N 1 N 1 N 1 N 1 N
0.0 0.2 0.4 0.6 0.8 1.0

x; [-]

Fig.4 Activity coefficients for methanol(1) + carbon tetra-

chloride (2) at 101.3kPa.” Experimental: (0); &=
0.2039, &1= 0.1485: (: ); &12= 0, en=0: (------ )
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Fig.5 Activity coefficients for i-propyl acetate(1) + 2-propanol

(2) at 101.3kPa.’® Experimental: (0); &,= 0.0854, &=
—0.0467: ( ), &12= 0, 1= 0: (------ )
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Fig.6 Activity coefficients for water(1) + 2-propanol (2)
at 101.3kPa.? Experimental: (0); &= 0.1207, &=
0.1169: ( ), &= 0, &1= 0: ( """ )
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Fig. 9 Distributions of & for various specified binary mixtures (see Table 3)
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Fig. 10 Distributions of & for various specified binary mixtures (see Table 3)
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Table 1 Infinite dilution activity coefficients of hexane (1) + benzene (2) calculated for
case (a) : £,=0, &:=0 and case (b): £,=0.0800, &;=—0.0302

ne Case A A2 A12 An A=A AaAp AT A" | Inyg”
[kJ-mol™] [kJ-mol™] [kd-mol™] [kJ-mol™] [kJ-mol] [kI-mol™] [-] [
n” (@) -26.81 -30.09 -28.40 -28.40 -1.59 169 1155 0.839 | 0.018
80.090°C (b) -26.81 -30.09 -26.13 -29.26 0.68 0.83 0.533 1.123 | 0.507
17 €)] -27.26 -30.45 -28.81 -28.81 -1.55 1.64 1164 0.833 | 0.019
68.740°C (b) -27.26 -30.45 -26.51 -29.68 0.75 0.77 0517 1.131 | 0.360
Table 2 Infinite dilution activity coefficients of water (1) + 2-propanol (2) calculated for
case (a) : £,=0, &,=0and case (b): £,=0.1207, &,,=0.1169
e case Au A2 A2 An Ao—Au AnAn AT AT | Ing”
[kJ-mol™] [kJ-mol™] [ki-mol™] [kJ-mol™] [kd-mol'] [kI-mol™] [] [
n" @) -40.34 -39.86 -40.10 -40.10 0.24 -0.24 4.025 0.248 | -0.641
82.244°C (b) -40.34 -39.86 -35.26 3541 5.08 445 0782 0.051 | 1.195
|7 (a) -39.98 -39.06 -39.52 -39.52 0.46 -0.47 3.801 0.263 | —1.464
100.001°C | (b) -39.98 -39.05 -34.75 -34.90 5.23 415 0.817 0.059 | 3.009
Table 3 Various specified binary mixtures and distributions of &, and &,
No. Binary system (1) + (2) No. of fol] aal] Ref.
systems  max. min. max. min.
1 Hydrocarbon + Hydrocarbon 18 0.1486  -0.1223 0.1329  -0.1669 4
2 Ether + Paraffinic hydrocarbon 12 0.2302  -0.0254 0.0388 -0.2619 3
3 Ether + Alcohol 14 0.2494 0.0210 0.1509  -0.2801 6
4 Ketone + Hydrocarbon 9 0.2149  -0.0026 0.0907 —0.1399 3
5 Ketone + Alcohol 11 0.1901 0.0220 0.0178  -0.1757 3
6 Alcohol + Hydrocarbon 36 0.2880 -0.1378 0.2442  -0.0247 3,8
7 Alcohol + Aliphatic chloride 39 0.3912  -0.3640 0.3227 —-0.0173 7
8 Ester + Hydrocarbon 8 0.1934  -0.0761 0.1122  -0.1735 10
9 Ester + Alcohol 31 0.3568  —0.0865 0.1944  -0.3362 10
10 Water + Alcohol 4 0.1492  -0.0959 0.1512 0.0841 3
11 Hydrocarbon + Carboxylic acid 14 0.1258  -0.1213 0.3596 0.0675 11
12 Ketone + Carboxylic acid 6 0.0194 -0.1625 0.2242 0.0936 11
13 Ester + Carboxylic acid 5 0.0246  -0.3402 0.3797 0.0183 11
14 Water + Carboxylic acid 3 0.0488 -0.2723 0.1530 0.1092 11
15 Carboxylic acid+ Carboxylic acid 3 0. 3497 0.1892 -0.1393 -0.3763 11
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il HRC =
I = ionization potential [J-mol™]
p =total pressure [Pa]
pe = vapor pressure of pure component [Pa]
R = gas constant [3:mol™-K™
t = temperature [C]
T =absolute temperature [K]
v = liquid molar volume [cm®-mol?]
x = mole fraction of liquid phase -]
y =mole fraction of vapor phase -]
= liquid phase activity coefficient -]

Y

6 = solubility parameter [(3-cm™®)%%]
¢ = interaction parameter between unlike molecules[-]
A = interaction energy due to attractive force [J-mol™]
A = Wilson parameter [-]
(o2

= collision diameter [m]

Subscript

b =normal boiling point

1 =component 1

2 =component 2

25 = standard temperature (25°C)
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