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At present report the further development of the theory introduced in [1-3], allowing to extend this one to the concentrated electrolyte solutions, is presented. According to [1-3] the contribution of interactions in Gibbs free energy of electrolytes can be expressed as a sum of three terms:
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where 
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 - the contribution from ions interactions calculated with modified Debye–Hückel approximation, 
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 - the term corresponding to particle interactions in solvation spheres, 
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 - the contribution from possible randomness of positive and negative charges location. From expression for 
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 the correct (corresponding to experiment) dependence of solvate number h on the concentration m and the close fit of electrolyte activity values to experimental data up to concentration of m=5 are following. The problem of influence of different interactions contributions to electrolyte thermodynamic functions was analyzed. It was established that at high electrolyte concentrations the greatest contribution came from the interactions of the solvent involved in the ions solvation spheres. In this connection for calculations of solution thermodynamic properties with 
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 the improved theory was developed for determination of contributions of ions nearest surroundings to thermodynamic functions. According to this theory the second term 
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 consists of entropic part 
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, dependent on solvate (hydrate) number 
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 characterizing the first solvation sphere and unvarying with concentration, and energy part 
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, dependent on the total solvate number h changes. The possibility of construction of the theory reproducing correctly the dependence of solvate number on concentration, when 
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 is proportional to 
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 in 3/2 or 2 degree, was shown. For both this cases for eight compounds aqueous solutions at high concentrations the calculation of activity coefficients and comparison the latter with experimental results obtained by least-square method was carried out. It was established that dependence form proportional to 
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 following from theoretical reasoning was more preferred.

The method developed permits to describe properly the dependence of activity coefficients of strong electrolytes at high concentrations. The established dependence of hydrate sphere energy on the number of solvent molecules within it enabled to suppose the ratio for electrolytes solvation energy improving the well-known Born’s formula.
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	Fig. 1. Dependences for logarithm of activity coefficient f( of sodium  chlorides at 298,15 K (1–first approximation of Debye-Huckel theory, 2–second approximation of Debye-Huckel theory, 3–experimental data, 4–result with regard for the dependence of hydration of electrolytes on concentration)
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