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A Comparative Study on the Prediction of Vapor-Liquid Equilibria
for the Ethanol-Benzene Mixture between Equation of State Model
and Liquid Activity Coefficient Model
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Abstract In this study, a comparative study was performed to predict the vapor-liquid equilibria with
maximum azeotropic pressure for ethanol-benzene binary system between an equation of state model and a
liquid activity coefficient model. Peng-Robinson equation of state model with a Panatiotopoulos mixing rules
(PRP) was used and NRTL liquid activity coefficient model proposed by Renon was selected. The PRP model,
even though it has only two binary adjustable parameters, was not inferior to the NRTL model to predict
vapor-liquid equilibria for low pressure region of ethanol-benzene system and showed a better prediction
capability for high pressure region of ethanol-benzene system than the NRTL model with three binary
interaction parameters.

Key Words : Liquid Activity Coefficient Model, Mixing Rules, Maximum Azeotropic Pressure, Equation of
state
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7T’ : asbsolute temperature
P : pressure

R: gas constant

v : molar volume

a : energy parameter

b : size parameter

N : number of data points

T, : critical temperature

P, : pressure
T, : reduced temperature
ks
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kﬁ : binary interaction parameters
coefficients in Antoine vapor

pressure equation
F' : objective function

Ty, T

j mole fraction of component i and j

a;; : energy parameter for component i and j

b; : size parameter for component i

a : energy parameter for mixture

mixz
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