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Abstract

Having a good understanding of inherent property of electrochemical phenomena taking place at
solid-liquid interphases plays a crucial role in grasping the essence of energy storage and charge
transfer. Herein the general expression of Gibbs free energy of interfacial phases was derived based
on the basic thermodynamic equations of multiphase systems, by means of which the electrochemical
behavior and characteristics of the ideally non-polarizable and polarizable electrode systems were
interpreted. Meanwhile, the coverage of residual charge in electric double layer and the representa-
tions of capacitive and resistive behavior in voltammetric curves were also presented. The present
theoretical analyses are very helpful for the researchers in the field of electrochemistry to understand
the electrochemical characteristics at a charged interface under different conditions.
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Figure 1. The interfacial region between two phases
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Figure 2. Schematic diagram for a reversible cell composed of two different metal electrodes that are immersed in the same
electrolyte solution
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Figure 3. Equivalent circuit of a simple Faradaic electrode process under electrochemical reaction control
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