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The general problem by modeling of technologies processes of deactivation grounds and solutions is connected to a problem of determination of the activity coefficients of micro- and macrocomponents in liquid and solid phases. In SPD SIA “Radon” for cleaning grounds from Cs-137 are used various mixtures of mineral acids and salts, including solutions of H2SO4 and H3PO4 . Therefore the problems of forecasting of effective structures of the multicomponent mixtures which are used or planned in technology of deactivation grounds on the basis of the analysis of their thermodynamic properties is actual.
In this report by the isopiestic method at 298,15°K was studied mixed solutions of H2SO4 – H3PO4 -  H2O (I) in the interval of activity of water 0,98 – 0,20 and in a wide range of reduced molar fraction and Cs2SO4 – H2SO4  – H3PO4  - H2O (II) to calculate their thermodynamic properties which are used by description and optimization of extraction Cs-137 from grounds (activity coefficients of micro- and macrocomponents, activity of water, excess Gybbs energy, and its’ derivation). The osmotic coefficients (φ) and the activity coefficients γ of H2SO4  and H3PO4 in the systems (I) and  (II) were evaluated by  the isopiestic  method and were represented with the model of ideal isopiestic solutions (Zdanovsky rule) and also by the McKay and Perring[1] method for real isopiestic solutions. A comparative analysis of the results calculated by the Pitzer equation for H2SO4 - H2O and H3PO4  - H2O was also made. [2]
The received experimental data of activity of water in solution (I) and (II)  were used also for calculation of activity coefficients microcomponent - the caesium ions (γ0 Cs+) in phosphate – sulfate containing solutions in wide range of compositions and concentrations. Phosphoric acid in the presence of sulphuric acid in the four-component mixture (II) was considered as nonelectrolyte (υ = 1). This allows not to considerate ions’ exchange in the system (II) and to use equation of McKay and Perring as for system with common ion. Activity coefficients of microcomponent in form CsHSO4 change a little bit with growth of concentration H2SO4 and decrease with growth of concentration H3PO4. By model of ideal isopiestic solutions model were calculated also γ0 Cs+ in mixtures of nitrogen and chloride ions. In solutions, including H2SO4 and H3PO4, values γ0 Cs+ are minimum, so there is the biggest gradient of chemical potentionals in the system solid phase – liquid. The sulphuric and phosphoric acids’ mixtures, as it was shown experimentally, are the most effective by extraction of caesium from grounds (~95%). The results by γ0 Cs+, γ H2SO4, γ H3PO4 were used by choosing the optimality composition of solutions of sulphuric and phosphoric acids for deactivation of grounds, polluted Cs-137.
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