Liquid phase splitting in reacting systems 
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The aim of the lecture is to present some theoretical and experimental results on the thermodynamic peculiarities of fluid reacting systems in the cases of the liquid splitting. Firstly the simultaneous liquid-liquid equilibrium (LLE) and chemical equilibrium (CE) in the ternary and quaternary reactive system are considered. The second part of the lecture is devoted to some features of liquid-liquid systems with non-equilibrium chemical reaction in solution. Experimental data on liquid phase splitting in multicomponent systems are discussed in conclusion. 

The main theoretical consideration includes general thermodynamic analysis and the topology of diagrams of ternary and quaternary reacting liquid-liquid systems. The special task is a problem of critical states of LLE in the case of equilibrium and non-equilibrium chemical reactions. Some aspects of this problem had been considered in the work [1]. The possible transformations of the topological structure of diagrams of ternary and quaternary reactive systems with critical points of LLE are discussed on the base of thermodynamic consideration, first of all – stability  conditions and transformed form of stability matrix. The variants of possible classifications of reactive systems with critical phases are discussed. 
The main experimental example is a quaternary system with n-propyl acetate synthesis reaction [2]. For acetic acid – n-propanol – water – n-propyl acetate system the region of the splitting of chemically equilibrium liquid exist. In other words there is the area of simultaneous CE and LLE in the concentration tetrahedron. The intersection of CE and LLE surfaces corresponds to the curve in the tetrahedron with two critical points. Peculiarities of experimental study of LLE and critical states in reactive systems are also discussed.
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