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Because of its unique properties, crown ethers have been widely used in analytical, synthetic organic and inorganic chemistry. Their distribution is based on selective ability to bind cations of certain size depending on size of the internal cavity. It should be noted that crown solvation (in particular, hydration) plays a crucial role in complexes stabilization. To predict the optimal conditions for the isolation of such complexes from aqueous solutions it is necessary to have information about the thermodynamic properties of crown ether crystalline hydrates and phase equilibria in mentioned system, which literature data are fragmented and contradictory.

The purpose of this work was to build 18-crown-6-water diagram. The following problems were solved to achieve this goal:

•
The composition and properties of compounds formed in this system were clarified;

•
Model (NRTL) parameters were determined by using the received data and known thermodynamic characteristics of the phases to describe the entire set of experimental data adequately;

•
Phase diagram of 18-crown-6-water was calculated, a comparative analysis of calculation results with the literature data was done.

The experimental part of research was carried out by differential scanning calorimetry on calorimeter DSC 204 F1 Phoenix (NETZSCH). 18-crown-6 hydrates C12H24O6nH2O (n ≈ 6,8,12) were synthesized by thecrystallization of a mixture of stoichiometric amounts of initial reagents, followed by filtration. Identification of compounds was carried out by low-temperature X-ray phase analysis. Water content in crystalline hydrates was determined by Karl Fisher method. Temperature of congruent and incongruent melting and also melting enthalpy of 18C66H2O were identified. Melting enthalpy was estimated by the method described in report [1]. Calculation result was confirmed by experimental data.

Construction of phase diagram was performed using software package PhDi, developed in the laboratory of chemical thermodynamics (http://td.chem.msu.ru).

This work was supported by RFBR, project № 08-03-00506-a.

LITERATURE

[1] G. Voronin. Russ. J. Phys. Chem. 45 (1971). 2100.

