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Prediction of vapor-liquid equilibria for hydrocarbon binary systems by regular solution model

Yusuke SHiMovyamat, Setsuko Yonezawat, Shigetoshi Kosuchitt,
Kenji Fukucuittt and Yasuhiko Arart

Vapor-liquid equilibria (VLE) of hydrocarbon binary systems : hexane + benzene (25°C),
toluene + octane (60°C) and cyclohexane + toluene (50°C) were predicted by using a regular solu-
tion model. In the present model, the mixing entropy term (Flory-Huggins equation) is included
and an interaction parameter between unlike molecules is introduced. Solubility parameters and
molar volumes at each temperature required in calculation are estimated by previously proposed
methods. VLE of hexane + benzene and toluene + octane were well predicted by introducing no
interaction parameter. On the other hand, to correlate VLE of cyclohexane + toluene, the inter-
action parameter was needed. VLE of hydrocarbon systems may be predicted or correlated by the
regular solution model. Previously proposed methods are useful to estimate solubility parameter
and molar volume at given temperature.
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Figure 1 Vapor-liquid equilibria of hexane(1) + benzene(2)
at 25°C
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Figure 2 Vapor-liquid equilibria of toluene(1) + octane(2)
at 60°C

20% 1S5 QUTES )



Akita University

TERIEIEE 7T & 5 BALKR 2 RO RO SicR s o s 21

Table 1 Physical properties used to calculate vapor liquid equilibria for hydrocarbon systems

Vs v, Oy t, 310 Antoine’s constant™ '
Substance -
[em3 - mol'l] [em2:moll] [(J - cm3)es] [C] A B C

Hexane 131.4 140.6 14.90 68.75 13.80430 -2691.08 -48.94
Octane 163.6 185.0 15.45 125.65 13.92764 -3120.29 -63.63
Benzene 90.4 96.0 18.80 80.05 13.88586 -2788.51 -52.36
Toluene 104.9 118.2 18.69 110.65 13.99870 -3096.52 -53.67
Cyclohexane 112.6 118.2 16.51 80.65 13.73774 -2766.63 -50.50

* In p°[kPa) = 4 + B /(T[K]+C)

40 -— Table 2 Interaction parameters of hydrocarbon +
hydrocarbon systems
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