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Dissolved substances in solutions are solvated by solvent and represent solvation forms of reacting molecules, ions, zwitter-ions, radicals and other particles. Solvation influences greatly upon chemical properties of the participants of subsequent reactions, upon mechanism of their interaction and thus is regarded to be one of the most basic characteristics of ion-molecular reactions in solutions. If to consider as in [1] that  (∂V1*/∂P)Saq = (∂V1*/∂P)S1, where Saq – solution entropy, and S1 – solvent entropy, then molar compressibility of a solute will be expressed as (K,S=-h(1*V1*+(hVh. At the same time, more precise approach and the use of non-Gibbsian variables (that can not be obtained from free Gibbs energy by means of Legendre transformation or calculation of its derivatives through characteristic variables P and T) supposes that (∂V1*/∂P)Saq((∂V1*/∂P)S1, and essentially improves the method. Strict correlation (∂V1*/∂P)Saq=(∂V1*/∂P)S1+(∂V1*/∂S1)P·(∂S1/∂P)Saq and standard procedure of transfer from solution entropy to solvent entropy through Jakobian permits to gain thermodynamically correct equation connecting molar adiabatic compressibility of solvent in solution and compressibility of neat solvent:  (∂V1*/∂P)Saq=(∂V1*/∂P)S1-T(∂V1*/∂T)P·{((1*/(1*)-((aq/(aq)}, where (aq and (1* – coefficients of heat expansion of solution and solvent, (aq and (1* – isobaric heat capacities per unit volume of solution and solvent. Remembering that (K,S=((SVm-x1·(1*V1*)/x2, and introducing new variable (K,S=((SVm-x1·(1*V1*)/x2, one can obtain the expression YK,S=-h·(K,S+(hVh, where (K,S=(1*V1*+(1*V1*T·{((1*/(1*)-((aq/(aq)} and (K,S is molar adiabatic compressibility of free solvent in the conditions of constant solution entropy. Rational activity coefficient of water in solution, according to Lewis, (R=aW/x1. However, part of solvent is involved into solvation structure of ions of stochiometric mixture and thus must be excluded from the calculations of activity coefficient. The dependence of the verified activity coefficient (R on hydration number (R=f(h) is given in Fig.1. It is a typical example of broken function that describes spasmodic change of the state of solvent in solution. In the region of break abrupt change of (R is observed that is connected with the transfer of solvent in the new state in solution. In the described concentration region, the value of (R coincides with region of temperature inversion of molar adiabatic compressibility of solution that characterizes the complete solvation limit (CSL). The solution exits both before and after CSL. As at CSL Z1=0, the possibility exists to obtain precise values of CSL experimentally [2].
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Fig. 1. Dependence of verified activity coefficient of free solvent (R=aW/Z1 upon hydration numbers of: 1–NaCl, 2–KI, 3–MgSO4.
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