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The thermodynamic model of a surface with discrete heterogeneity was used for thermodynamic characteristics calculations of the adsorbed hydrogen forms, such as limiting adsorption, heats and entropies of the individual forms adsorption. Calculations were made for ideal adsorption layer within two alternative schemes, considering the various formation mechanisms of atomic forms. The thermodynamic model of a surface with discrete heterogeneity allowed us to describe the results of adsorption-calorimetric experiment for all solvents and justify the contradiction between continued surface energy spectrum and the results of physicochemical investigations, indicating the limited number of adsorbed hydrogen forms. The system of adsorbed hydrogen on the surface of transitive group seven metals in a gas phase was used as the simultaneous congruence. Heats of hydrogen adsorption depending on limiting adsorptions and also the obtained isotherms of hydrogen adsorption in a gas phase and aqueous solutions of sodium hydroxide are base data for thermodynamic characteristics calculations of the individual hydrogen forms.

Calculations were made for the catalytic systems, consisting of the skeletal nickel catalyst and solvents, such as cyclohexane, ethylacetate, water, ethanol, methanol, dimethylformamide, tetrahydrofuran, and aqueous solutions of simple aliphatic spirits or dimethylformamide with and without additions of acids and bases. The results of calculations showed that solvents nature and structure influence on the laws of hydrogen adsorption occurs through the changes of the limiting adsorption, adsorptive factors, standard heats of the adsorptions and also the change of entropy and normal affinity of hydrogen as a result of structure arrangement of a metal surface and its specific solvation by the ions of solution. The obtained results allowed us to show the quantitative correlation between the limiting adsorptions of adsorbed hydrogen individual forms and the donor-acceptor characteristics of solvents.

