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The processes in solid solutions, which lead in the bulk to the homogeneous forming of the concentration fluctuations or the new phases precipitating, are a perspective method for modification of the properties of inorganic materials. For the substances without (according the phase diagrams) the possibility of conversion without the composition changes to the metastable state, in which the homogeneous (in the above-mentioned sense of this term) transformations are possible. The conversion to this state can sometimes realized by means of diffusion into this substance of the component with the diffusion coefficient significantly higher then this coefficient of the other components of this phase or in case of the kinetic difficulties of the secondary phase formation (the mechanism of the internal solid state reaction).

The calculation of the formation energies of the point defects and its mobility in the solid solutions based on cubic ZrO2 (with fluorite structure) and oxides NiO and CdO with rock salt structure was carried by the lattice mechanics method for the investigation of the possibility and of the control methods development for the internal solid state reactions at the simultaneous diffusion saturation by various components from the various source phases in the chemically inert matrixes. By the obtained results the concentrations on cationic or anionic excesses for the equal cationic and anionic mobility at various temperatures were estimated. The conclusion, that in the considered systems the internal solid state reaction is possible only in case of NiO, was made with using of the obtained results. At the same time it is necessary to consider, that for the NiO the neglect by the crystalline field stabilization energy of Ni2+ ion can lead to the errors.
The solid solutions NiO-CuO-Cu2O were synthesized and processed in oxidation and reduction conditions with the consequent oxygen content analysis by the reduction gravimetry for the investigation of possibility of the regulation in the wide range of the cation/anion ratios in the systems based on NiO. The elemental composition of the obtained specimens was refined by the EPMA with EDX, and the phase composition – by the XRD method. It was showed, that the annealing of these specimens at reduction conditions can lead to the formation of the aniondeficient phases, and consequently (according to obtained calculation results) – to the change of the ratio of cationic to anionic mobility.
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