DEVELOPMENT OF THEORY OF STRONG ELECTROLYTES WITH REGARD FOR CONCENTRATION DEPENDENCE OF HYDRATION NUMBERS
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The investigation was aimed at the creation of theory of strong electrolytes that would correctly describe thermodynamic properties of strong electrolytes in wide concentration range. At low concentrations, the theory must bring to the results coming from Debye-Huckel method and  define the dependence of hydration numbers upon electrolyte concentration well studied due to ultraacoustic experiments. The expression for free Gibbs energy of electrolytes is proposed where the interactions between a solvent and a solute are described by the sum of three terms – (G1, (G2 and (G3. The term (G1 includes interactions calculated according to improved Debye-Huckel method that takes account of sizes of ions and dependence of dielectric constant on electrolyte concentration.  (G2 depicts the contribution of interactions of hydration shell with ions and the changes that take place when solvent molecules are included into hydration shell.  The expression for (G2 is derived so that the condition of minimal value of free Gibbs energy would result in experimental dependence of hydration numbers upon concentration. (G3 – the term that enables to take into account diverse combinations of oppositely charged ions. Verification of the theory in relation to aqueous solutions of sodium and lithium chlorides demonstrated excellent coincidence of calculated and experimentally obtained values of activity coefficients in wide concentration interval. The contribution of each term in free Gibbs energy is evaluated as a function of electrolyte concentration [1,2].
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Fig. 1. Dependences for logarithm of activity coefficient f( of lithium (A) and sodium (B) 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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