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Methods of chemical thermodynamics, in particular the Gibbs equation, are widely applied for the description of adsorbate states. They are convenient for the consideration of electrochemical systems where the adsorption phenomena play a significant role. To study the adsorption processes Defay and Sanfeld (D-S) [1] generalized its electrochemical variant, the equation of Gibbs-Lippmann (G-L), for the locally equilibrium situations from the viewpoint of a concept of de Donder. Two more variables have been added to the independent variables of thermodynamics: the advancement degree and affinity of adsorption. The problem of the adsorbed phases stability was examined on the basis of the Lyapunov criterion for the locally equilibrium dynamical system. 

In the present study an alternative approach to the stability limits has been applied within the framework of thermodynamic methods and developed with respect to the specific adsorption at the electrode surface [2], [3]. The advancement degree of adsorption has been examined as a latent variable derived from the minimum of free energy (affinity is equal to zero). An equation expressing the stability limit condition in the adsorption system has been added to the generalized G-L-D-S equation of the electrocapillarity. The system of the above equations coincides with the necessary condition of the Tohm theorem of the catastrophes theory, and, thus, we can apply its statements for the polynomial approximations of the functions of states.
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