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Systems containing thermotropic liquid crystals (LC) are the most interesting and difficult objects for physico-chemical analysis [1]. Analysis of literature data shown that more than 70 % of published phase diagrams of LC – non-mesogen systems contain errors in interpretation of thermal analysis and microscopy measurements. Phase diagrams of LC – non-mesogen systems are important both for the solvent search for purification of mesogens and for selection of dichroic dyes for LC mixture. The type of molecular interactions in LC – non-mesogen systems plays the main role in the choice of a solvent for crystallization.

More than 200 calamitic nematic (smectic-nematic, smectic) LC – solvent systems are investigated. Complete phase diagrams and solubility curves are obtained by DTA, visual analysis, polarizing microscopy and solubility methods. The possibility to reveal the solid state polymorphism of mesogens by investigation of LC - non-mesogen systems is demonstrated. 

Usage of the thermodynamic methods to predict the phase diagram type, to calculate the solubility curves and invariant point position seems to be very interesting. Excess thermodynamic functions for melting are calculated. The models based on the solubility parameter (usage of Hildebrand and Hansen solubility parameters, the Flory-Huggins equation) are applied for the demixing prognosis. Applicability of the group-contribution methods to estimate activity coefficients of components (UNIFAC, ASOG) is checked on the solubility curves calculation. Data on thermodynamic and physical properties for mesogens are taken from [2] or calculated using the group-contribution methods. Restrictions and advantages of the considered thermodynamic methods are discussed. Correlations between alkyl chain length, crystal structure of mesogens and their solubility in solvents of different polarity are determined. A correlation of the invariant points position on the components properties is revealed. A dependence of the phase diagram type on the excess thermodynamic functions is discussed.
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