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Will present a seminar on

“A UNIVERSAL MIXING RULE FOR

CUBIC EQUATIONS OF STATE

APPLICABLE TO SYMMETRIC 

AND ASYMMETRIC SYSTEMS”

     Accurate description of phase equilibrium is a key step for the successful process design.  Utilization of cubic equations of state is a widespread approach for this purpose since it has the advantage that it is applicable over wide ranges of temperature and pressure and for mixtures of various components, from light gases to heavy liquids.  Cubic equations of state (EoS) coupled with the conventional van der Waals one-fluid (vdW1f) mixing rules are, however, limited to non-polar fluids.  The vdW1f mixing rules are incapable of representing the highly non-ideal mixture behaviour of polar or associating fluids.  In the last two decades mixing rules for cubic equations of state derived from excess Gibbs free energy expressions have been a subject of special interest, and several such models, which are called EoS/GE models, have been proposed.  Of special interest are those models that couple a cubic EoS with UNIFAC since the resulting models are purely predictive tools.

     Recently (Voutsas et al., Ind. Eng. Chem. Res., 2004, vol. 43, p. 6238-6246) proposed a universal mixing rule (UMR) for cubic equations of state, derived from an excess Gibbs free energy expression.  This mixing rule is applicable to both symmetric and asymmetric -with respect to their size- systems.  Results with the UMR for the Peng-Robinson EoS (UMR-PR model) demonstrate that the UMR-PR model can utilize the existing interaction parameter table of UNIFAC, yielding very satisfactory phase equilibrium predictions of various kind (vapour-liquid equilibrium, liquid-liquid equilibrium, solid-gas equilibrium) for both symmetric and asymmetric systems, including systems containing polymers.
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