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Abstract— The Wilson parameters of 53 binary hydrocarbon systems are obtained from the vapor-liquid
equilibrium data of the systems with regression analysis method proposed by Anderson et al. that is based on the prin-
ciple of maximum likelihood. The correlation coefficients between two parameters are close to unity and the relation-
ships between them are represented as nearly straight lines. We find out that the slopes of the relationships can be
substituted with the ratios of liquid molar volume of the constituents.

In case liquid molar volume and like-pair intermolecular energy (A ;) in Wilson parameter can be calculated, we
can evaluate the unlike-pair intermolecular energy (/lij) if intercept of the linear relationship between two parameters
is known.

Therefore, a single-parameter Wilson equation is proposed by the present work. The pressure (P) and mole fraction
in varpor(y) calculated by this model are in good agreement with the observed, and deviation of them are plotted in
figures to show the agreement between them.
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Fig. 1. Relationship of two Wilson parameters for
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NOMENCLATURE

: constant for eq. (3) [-]

: fugacity [bar]

: vaporization enthalpy [cal/g-mol]
. slope on eq. (5)

: intercept on eq. (5) [cal/g-mol}

: number of data [-]

: total pressure’lmmHg)

: residual

: gas constant [ml.bar/g-mol.Kl

: temperature Kl

S~ wzZIgIxT—o

Hi2sH 23 19874 4E

st

v liquid molar volume [ml/g-mol]
x : mole fraction in liquid phase {-]
y : mole fraction in vapor phase [-]
Superscripts

S : saturated

Subscripts

B : normal boiling point

C : critical property

i

: component i and j

Greek Letters

14
4

Ay oo

4

: fugacity coefficient
: activity coefficient
parameter in Wilson equation
: standard deviation
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