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A differential approach to the calculation of osmotic equilibrium of multisolvent systems within the Lewis-Randall framework is presented in this work. Differential equations relating pressure and composition at constant solvent chemical potential are developed, through whose integration the osmotic equilibrium is calculated. The curves of osmotic pressure as functions of the solute concentration cannot be analytically calculated, and were obtained through numerical integration. The methodology was used to calculate osmotic equilibrium for systems described by the UNIQUAC equation presenting liquid-phase split, which presumably corresponds to the most severe test. The approach was verified by checking the equilibrium conditions at intermediate points and also by checking the Gibbs-Duhem equation. The results show that the methodology is reliable and that the osmotic equilibrium can be correctly calculated for many situations. It was possible to identify the circumstances wherein a pseudo-solvent can be defined (systems whose solvents show similar structures, without presenting preferential interactions), and wherein the calculation may lead to unreliable results (systems wherein the solvents present partial miscibility). The computer programs developed are not specific, and can therefore be used to calculate osmotic equilibrium for any systems described by the UNIQUAC equation.
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