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The influence of temperature and salt nature on the mutual component solubility and the coordinate of critical points in binary liquid systems with a closed delamination region practically has not been studied. The present paper is devoted to our polythermal study of phase equilibria and critical phenomena in the ternary system potassium nitrate– water–n.butoxyethanol with the purpose of revelation of the topological transformation of its phase diagram. The binary liquid constituent system is characterized by a closed binodal curve and has both LCST (47.7oC) and UCST (130.3oC).

Phase equilibria and critical phenomena in component mixtures of the ternary system potassium nitrate–water–n.butoxyethanol were studied by means of the visual- polythermal and phase volume-ratio methods under vapor pressure within a temperature range 10 - 150oC. In component mixtures of the ternary system explored by eleven sections of the concentration triangle, the following phase states are realized: homogeneous-liquid, solid phase–saturated solution, two liquid phases, and monotectic ones. The solid phase of saturated solutions and monotectic equilibrium corresponded to an individual salt at all the temperatures. The temperature of formation of a critical node of monotectic equilibrium (18.3oC), being the minimum temperature of the formation of two liquid phases in the system, has been determined. The temperature dependences of the compositions of the mixtures corresponding to the critical solubility points in the delamination region within 18.3-47.7 and 130.3-150.0oC were determined.

The isotherms of phase states plotted at 10.0, 18.3, 25.0, 47.7, 50.0, 90.0, 125.0, 130.3, and 150.0oC, have allowed to reveal of the topological transformation of the ternary system's diagram with temperature changes. Within 10.0 - 18.3oC a phenomenon of salt dissolution in the binary solvent is observed in the ternary system. Within 18.3-47.7 and 130.3-150.0oC, salting out of the binary homogeneous liquid system by potassium nitrate is observed. From 47.7 to 130.3oC the diagram of the ternary system is characterized by salting-out of the binary heterogeneous system water– n.butoxyethanol. The distribution coefficient of n.butoxyethanol between the aqueous and organic phases of monotectic equilibrium rises with temperature, which points to strengthening of the salting-out effect of water–butoxyethanol mixtures by potassium nitrate.

