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Prediction of five Solid Solubilities in Supercritical Carbon Dioxide Using The
Modified Esmaeilzadeh—Roshanfekr (m-ER) Equation of State With Wong Sandler

Mixing Rule and margules model
Roya Asefjah!, Mohammad Bonyadi?®
1- Iran, Islamic Azad University of Shiraz, Engineering Department(Roya.asefjah@gmail.com)
2- Iran, Chemical Engineering Department Yasouj University(bonyadi@yu.ac.ir)

Abstract

Supercritical fluid extraction, is a new and powerful technique that requires low temperature and process
product is free of solvet residual. Although empirical methods to determine the solubility of solids have high
accuracy but requires spending more cost and time. For this reason, the use of thermodynamic models for
identifying and modeling the solubility with reasonable accuracy, have increased and are of great
importance. In this study, the modified Esmaeilzadeh—Roshanfekr (m-ER) equation of state (EOS)
accompanied with the Wong-Sandler (WS), are applied to predict the solubilities of 5 industrial solid
compounds in supercritical carbon dioxide. The Wong-Sandler mixing rule, simultaneously allows the use of
models of equations of state and excess Gibbs energy equations smoothly and also it is proper for polarized
mixtures. In this study, the Margules excess Gibbs energy (G®) activity model are used in phase equilibrium
calculations. The optimal values of the proposed thermodynamic model parameters, are evaluated using the
fminsearch Algorithm optimization strategy. The results of modeling, indicate that the Margules excess
Gibbs energy leads to accurate predictions (AARD= 7.27%) for 78 experimental datas and matching well
with the experimental solubility data.
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