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Studies of the influence of salt nature and temperature on liquid–liquid equilibrium in ternary systems salt–binary solvent are of importance for further development of the salting-in–salting-out theory and for giving practical recommendations for selective extraction and rectification. The present paper is devoted to comparative characterization of the salting-out effect of some alkaline metal (Na, K, Cs) nitrates on the binary liquid system water–isopropyl alcohol with no delamination over the whole range of its liquid state.

Phase equilibria and critical phenomena in the systems NaNO3 (KNO3, CsNO3)–H2O–i-C3H7OH were studied by means of the visual-polythermal and liquid phase-volume ratio methods under saturation pressure within 5–90, 25–90, and 70–120oC, respectively. Our analysis of the results obtained has revealed an analogy in the topological transformation of the solubility diagrams of these systems with changing temperature and confirmed our generalized topological transformation scheme of the phase diagrams of ternary systems salt–binary solvent with salting-out.
The temperature of monotectic state's critical tie line appearance was determined and the temperature dependence of the mixture composition corresponding to the critical point of liquid–liquid equilibrium was followed for each ternary system. From the data obtained one can conclude that the binary water–isopropyl alcohol system behaves as a system with a high lower critical solution temperature; introduction of an alkaline metal nitrate into it leads to lowering of the critical solution temperature down to 6.1 (NaNO3), 47.2 (KNO3), and 79.0oC (CsNO3). As the salt cation's radius rises, the temperature of monotectic critical tie line appearance in the ternary NaNO3 (KNO3, CsNO3)–H2O–i-C3H7OH systems increases, i.e. the salting-out effect of the nitrate diminishes.

The distribution coefficient KD of isopropyl alcohol between the aqueous and organic phases of monotectic equilibrium increases with temperature in each ternary system. This can be explained by breaking of the H-bonds between water and alcohol molecules and a significant increase of the salt concentration in the aqueous phase. At equal temperatures KD regularly decreases with increasing salt cation's radius in the row NaNO3–KNO3–CsNO3. Thus, sodium nitrate shows the maximum salting-out effect for the H2O–i-C3H7OH system within 6.1–90.0oC.
