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The thermodynamic description of complex polymeric systems forms physical and chemical basis of creation of new polymeric materials with the variety of operational properties. The production of magnetic polymeric materials (polymeric magnets) by introduction of magnetic powders in polymer matrix is one of the most rapidly developing areas of physical chemistry. Such approach provide the opportunity to create the materials combining properties of a polymeric matrix and magnetic powder. It essentially expands scopes of traditional materials. Interest to such composites is caused by ample opportunities of their practical use as the touch systems, sensitive gauges, and also the materials of medical and biologic appointment.

The objective of this work was the study of thermodynamics of swelling of polyelectrolyte hydrogels filled with nanodispersed iron oxide. Copolymers of acrylamide and potassium actylate were used as objects of research. Copolymers were synthesized by polymerization of monomers in 2.7M water solution in the presence of disperse filler and metylendiacrylamide as cross-linking agent.
Parameters of molecular interaction of filler with polymeric matrix were studied by means of the degree of gels swelling in water and differential enthalpies of this process.  Enthalpies of swellings of the synthesized gels in water were measured by Calvet microcalorimeter with the sensitivity of calorimetric cells 0,033 V/W. The obtained data has been used for the calculation of Flory-Huggins binary interaction parameter, and also it enthalpy and entropy constituents.
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