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Any interphase boundary in an equilibrium system of Coulomb particles is accompanied by the existence of a finite difference in the average electrostatic potential through this boundary [1, 2]. The discussed interface potential drop is a thermodynamic quantity. In contrast to the work function the value of the drop depends on temperature only and does not depend on surface properties. The zero-temperature limit of this drop (along the coexistence curve) is an individual substance thermo-electrophysical coefficient. It supplements the set of basic parameters of real material, such as sublimation energy, ionization potential, etc. It is the non-symmetry in equilibrium properties of various charged species in coexisting phases that manifest itself by the existence of the finite gap in electrostatic potential. It equals to zero identically for symmetrical systems like the electron-positron plasma, the restricted primitive ionic model of electrolyte solution, etc. At high temperature the drop tends to zero at critical point of gas-liquid phase transition. A special critical exponent can be defined to describe this behavior. 

Study of the interface potential drop is illuminative in simplified Coulomb models: i.e. for melting and evaporation in variants of One Component Plasma model (OCP) on rigid [3] or uniformly compressible [4, 1] compensating background; for so-called Binary Ionic Mixture (BIM); for model of Charged Hard/Soft Spheres (CHS/CSS) etc. In all these cases the value of potential drop can be derived from analytical calculations [1, 2, 6]. The existence and properties of the drop can be studied by DNS-methods (direct numerical simulation) when the two–phase coexistence in Coulomb system is really simulated in unique cell. 

Electrostatic potential of phase boundaries in real systems (gas-liquid interface in metals, simple ionic liquids or multi-component chemically reacting systems) can be derived from calculation of chemical potentials for coexisting phases via simplified analytical approximations, or via more sophisticated approaches like finite-temperature DFT (density functional theory) etc.

Electrostatics of phase boundaries is meaningful for plural family of hypothetical “Plasma Phase Transitions” (PPT) repeatedly predicted in metals, rare gases, in H/He mixture of astrophysical objects etc. This potential is more delicate property of PPT in contrast to the ordinary thermodynamic description. It could be more effective tool for selection between different variants of PPT predicted [6]. 

Properties of the inter-phase potential drop are discussed and illustrated on example of simplified Coulomb models and for the phase transitions in real Coulomb systems, like gas-liquid interface in metals [2], non-congruent phase coexistence [5, 6] in high-temperature uranium-oxygen system etc.
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