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Proposed methodology of thermodynamic description, modeling and calculation for different physico-chemical processes running in various natural and technological systems, represents each of them as a solution (solid, liquid, overcooled) of all its components, which it’s composed, - i.e. with provision of all potentially possible chemical transformations capable to take place in system. Development of the approach includes the correct account of heterogeneous equilibrium of type: the system – gas environment (atmosphere of synthesis) under given composition and volume (pressure).

Besides examined systems are investigated not only as a solutions (that is quite often close for final, high-temperature conditions of some substances and materials synthesis), but also as the equilibrium phase associations of individual substances (that corresponds to initial, low temperatures of synthesis, as well as conditions of its aging and operation).

Thermodynamic modeling and calculation for equilibrium phase-chemical composition 
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 of researched system, based on criterion of minimization of its corresponding characteristic function, lays in a basis of the method. As a result the problem is reduced to the equations and inequalities system of type:
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where   r - number of possible phases;  n - number of the different chemical forms of the system determined on source m components by means of stoichiometric matrix {aij};  I0 - required set of the system phase-chemical forms, realized in equilibrium.

The developed method of the iterative solution for (1) - (3) and the procedures, realizing it, have no restrictions neither on componentity, nor on a nature of researched systems. Required for modeling and calculations the standard and high-temperature thermodynamic characteristics of substances are received from the developed base of the thermodynamic data, based on expert operation and coordination of most reliable from available literary data, and calculation of missing ones also.
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