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Correlation of Isothermal Vapor-Liquid Equilibriaat 25
by Regular Solution Model

Kenji Fukuchi*  Setsuko Yonezawa**  Sigetoshi Kobuchi***  Yasuhiko Arai**

Abstract : A modified regular solution theory has been proposed by introducing the interaction parameter between
unlike molecules.  The interaction parameter depends on the composition (mole fraction) of a solution and includes
two constants.  The solubility parameters and the molar volumes of componentsat 25  were estimated by a group-
contribution method.  The applicability of the present modified regular solution theory was examined to correlate the
isothermal vapor-liquid equilibria (VLE) of hexane + 1-propanol at 25
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Table2 Interaction parameters between unlike molecules

Yo = 7P P Y2 = 72%P," P (21) Bi van Laar Constants? Interaction Parameters
inary System A B
My, Ny,
Hexane(1)+1-Propanol(2) 1.9297 23101 -0.0410  0.0273
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Tablel Physical properties of pure components at 25 .T. / \
Component & [(cal cm®)°®]  viem® mol?]  p[kPa]? — 06 L / ’\‘ |
Hexane(1) 7.28 1314 20.19 i~ / \
1-Propanol (2) 118 757 284 i~ o/ \
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X1 [_]
Figl GHMRT vs x, for hexane(1l) + 1-propanol(2)

Table3 VLE a 25 for hexane(l) + 1-propanol(2)

DECHEMA Chem. Data Series® Thermodynamics Data Center”

p[kPe] X Y1 Y. Y GHRT p[kPe] % Y1 Y. Y, GE/RT

13.45 0.1000 0.8070 53760 1.0156 0.1821 11.27 0.0898 0.761 4.7304 1.0420 0.1770
17.06 0.2000 0.8550 36123 1.0888 0.3249 15.24 0.1746  0.839 3.6272 1.0467 0.2626
18.72 03000 0.8720 2.6950 1.2053 0.4281 18.59 0.2951 0.877 2.7364 1.1422 0.3908
19.58 04000 0.8810 21360 1.3674 0.4913 1941 0.3780 0.885 2.2508 1.2636 0.4522
20.10 0.5000 0.8870 1.7661 1.5995 0.5192 20.40 0.5005 0.894 1.8048 1.5243 0.5061
20.52 0.6000 0.8930 15127 19328 0.5119 20.82 0.6088  0.900 1.5244 1.8740 0.5024
20.80 0.7000 0.8980 1.3216 24901 0.4689 21.05 0.6909  0.902 1.3612 2.3500 04771
21.04 0.8000 0.9040 11776 35561 0.3845 21.04 0.7881 0.911 1.2046 3.1116 0.3872
21.24 0.9000 09160 1.0707 6.2823 0.2453 21.13 0.8948 0.921 1.0772 5.5872 0.2475
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Fig.2 Vapor-liquid eguilibriafor hexane(1) + 1-propanol (2)
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Fig. 3 Tota pressure for hexane(1) + 1-propanol (2)
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Nomenclature
A, B :van Laar constants
c : cohesive energy density[cal cm?]
| : interaction parameter
, N interaction parameters
: vapor pressurefkPa]
: total pressurelkPa]
: gas constant
: temperature[K]
: molar volume [cm® mol™]

o

T 3

: mole fraction of liquid phase

: mole fraction of vapor phase

: activity coefficient

: solubility parameter[(cal cm®)%9]

6 00 < < X < o m O

: volume fraction
subscripts

i : component (i =1,2)
1 : hexane

2 : 1-propanol
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