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The distinctive feature of hydrogen adsorption on catalytically active surfaces is formation of various adsorption conditions or hydrogen individual forms between which equilibrium is established. 
The carried out thermodynamic analysis of the condition of metals and hydrogenation catalysts surface layers with the account of equilibrium between the individual hydrogen forms allows to prove the possibility of potentiometric method application for the producing of thermodynamic characteristics of hydrogen connected by the catalyst active centers. The thermodynamic analysis within the limits of model of surface with discrete heterogeneity has shown that individual forms represent as the special acid-base centers localized in catalysts surface layers. 
The investigation of the condition of hydrogen adsorbed on nickel and palladium catalysts surface in aqueous solution was carried out. The thermodynamic characteristics of individual forms of the adsorbed hydrogen – adsorption coefficient values, Gibbs energy and adsorption entropy, and also a surface processes equilibrium constants with participation of individual forms and titrante are defined. It is established that the thermodynamic characteristics of adsorption and equilibrium constants depend by solvent nature and рН values, and catalyst support in case of palladium.
