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Abstract−Systems consisting of light components and heavy hydrocarbons are highly asymmetric and industrially
important. Design and control of facilities for separation and purification of such mixtures require vapor-liquid equi-
librium data. Coupling of the cubic equation of state (EOS) with excess Gibbs energy models (EOS/Gex models) failed
to represent the vapor-liquid equilibria (VLE) of such systems accurately. The main purpose of this work is to present a
modification of Wong-Sandler mixing rule with using the composition dependent binary interaction parameter. Vapor-
liquid equilibria for 30 binary systems are calculated using the SRK equation of state with proposed model and Wong-
Sandler mixing rule. Calculated pressures and mole fractions of vapor phase are compared with experimental data.
The average absolute percentage deviation indicates that error involved in the application of modified Wong-Sandler
model is less than Wong-Sandler model in most cases.
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INTRODUCTION

Differences in size, shape, free volume and molecular interac-
tions are all responsible for non-idealities in mixtures. Size-asym-
metric systems containing large and small molecules are important
due to their applications in the oil and petrochemical industries. The
estimation of the equilibrium phase behavior of such systems over
broad ranges of temperature and pressure is an important problem
in chemical process design. Many efforts have been made to repre-
sent the vapor-liquid equilibrium (VLE) of asymmetric systems ac-
curately, but this is rather difficult because of the size difference
between the components.

Equations of state are considered powerful tools for modeling of
VLE. In particular, cubic equations are widely used due to their alge-
braic simplicity and, in many cases, their accuracy. There are two
requirements for these equations to be successful: they must pre-
cisely predict the saturation pressure of pure substances and mix-
ing rules must be available that correctly extend these equations to
multi component mixtures. There has been significant improve-
ment in the accuracy of cubic equations of state for the prediction
of pure component properties [1]. The extension of equations of
state to describe phase behavior for a broad range of multi compo-
nent mixtures has been more difficult due to limited applicability
of the van der Waals (VdW) one-fluid mixing and combining rules
that are commonly used.

Wong and Sandler developed a mixing rule which combines an
EOS with a free-energy model that shows the desired behavior at
low and high densities without being density dependent by using
the existing table of Gex parameters. The Wong-Sandler model could
be used to extrapolate successfully experimental data from low tem-

peratures and pressures to much higher temperatures and pressures.
In the absence of experimental data, this model can be used for pro-
viding high quality predictions based on the UNIFAC model or other
low pressure VLE prediction methods [2-5], but it has been shown
that the Wong-Sandler model fails to represent asymmetric sys-
tems [6].

In this work, the Wong-Sandler mixing rule is modified to pre-
dict vapor-liquid equilibrium in non-ideal and asymmetric systems
accurately.

THEORY

In current study, the following form was used for the two-parame-
ter cubic equation of state:
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To apply this equation to mixtures, the parameters a and b are con-
sidered as functions of the component compositions using mixing
rules. According to the Wong-Sandler mixing rule,
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