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    Effect of chemical interactions on the form of solubility isotherms is usually discussed at qualitative level. As to the quantitative models like Pitzer formalism the relationship between the parameters of the model and the characteristics of the processes in solutions is not clearly revealed. Moreover, the application of these models to the systems where strong association processes like acido complex formation take place leads to the significant disagreement between experimental data and the results of calculation. Therefore the elaboration of new models based on the quantitative characteristics of the interactions in solutions still remains actual.

    To calculate phase equilibria in  MCl2 – M’Cl2 – H2O systems (M, M’ – d-elements) where acido complex formation and hydration dominate the next input parameters have been used: hydration numbers of species (hi), stability constants Kst i and solubilities in binary subsystems. Stability constants were re-calculated according to equation:

Kst i= K0st i • exp[2.303Δzi2A√I/(1+Ba√I) + 0.018(hi-1 –hi+hCl)(m1+m2+mCl) • f-1] • f-1
    For MCl2•nH2O salt the condition of saturation can be expressed as follows:
m(MCl2) • f-1 • exp[0.018 • (h - n) • (m1 + m2 + mCl) • f-1] = K
    In both equations the next notations are used: f – fraction of water molecules non-bonded by species in solution, m(MCl2), mCl, m1, m2 – molalities of neutral MCl2(H2O)h species, non-bonded chloride ions  and brutto-molalities of salts MCl2 and M’Cl2 respectively.
    For the ternary compounds pMCl2•qM’Cl2•rH2O one point at their crystallization branches (saturation for pseudo binary subsystem or eutonic point) was used for the calculations. The corresponding condition of saturation can be re-written as:
m(MCl2)p• m(M’Cl2)q • f--(p+q) • exp[0.018 • (ph1 + qh2 - r) • (m1 + m2 + mCl) • f-1] = K’
    Solubility isotherms were reconstructed by the calculation of m1 values satisfying (at fixed m2 value) to the condition of K (K’) constancy along the branch of solubility isotherm. This method was applied to more than 10 systems. For most of them at total salt concentration less than 9-10 mol/kg H2O relative mean square root deviation did not exceed 5%.
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