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Embedding of various dispersed solid fillers is the efficient way of modifying the properties of polymer compositions (PCs). The variation of properties of the filled PCs is related to the macro- and micro-heterogeneity of a system and the interphase interactions. In the present paper, a new approach for studying the complicated processes of structure formation in multicomponent heterogeneous polymer systems, based on the analysis of the correlation of thermodynamics, mechanisms of component interactions, and diffusion processes is proposed
We investigated the polyvinylchloride-based (PVC) compositions, filled by certain plasticizers: di-(2ethylhecsyl)-ortho-phthalate (DOP), dibutylphthalate (DBP), EDOS plasticizer that is a mixture of dioxane alcohols and their high-boiling ethers, in which the contents of fillers: a chalk of the MTD grade and kaolin varied in a wide range. The interaction of components in modeling systems was studied by IR-Fourier spectroscopy and isothermal calorimetry. The diffusion effective coefficients (D) of the plasticizers were determined on the base of IR-spectroscopy method developed by us using thermal vacuum chamber studying their migration from PVC compositions. 
It is shown that variation of D values in the sequence: DOP>DBP> EDOS agrees with the enthalpy values of combined interaction of PVC with plasticizers and is related to the interaction mechanism of DOP, DBP, and EDOS with a polymer and to the formation of certain types of hydrogen bonds and EDA-complexes. In filled systems, the interaction between a filler and polymer and plasticizer is possible.

It is established that the D dependence of EDOS with chalk content increasing has the extremal form in contrast to the monotonous dependence for PVC compositions plasticized by DOP or DBP. This is possibly related to the competing interaction between EDOS and PVC and between EDOS and chalk. Different energy interaction of PVC plasticized by kaolin of various filling rates results in more complicated character of the D dependence in the systems studied. 
The results obtained were used on the enterprise OAO „Stroiplastpolymer“, for manufacturing PVC compositions, providing their ecological reliability and stability of physicochemical properties in exploitation.

