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Within the framework of the molecular-statistical theory of integral equations for partial distribution functions the possibility of exposition of thermodynamic properties of modelling and real substances on the basis of a spherically-symmetric potential of an intermolecular interaction of type Lennard-Jones (LJ), Buckingham etc. is considered

For closure of integral equations Ornstein-Zernike self-consistent expression is offered. This closure ensures a split-hair accuracy of calculated data with constant value of matching parameter for single- and multicomponent systems in all regions gas-liquid states of substance. Calculations of a vapour-liquid equilibria and various thermodynamic performances two- and ternary-component modeling LJ mixtures are carried out.

Definition of properties of real substances on the basis of a spherically-symmetric potential was possiblly with use of matching parameters. Use of a spherically-symmetric potential allows to refuse the accounting of dependence of a cumulative distribution function from an angular variable that result to simplification of the calculated method and cutting of dimensionality of a solved task. However is appear a problem of definition of parameters of a potential for substance as interactings between molecules of real substances are not spherically-symmetric.

The method of identification of parameters of a potential of intermolecular interaction LJ for various substances is offered. The gained parameters of potential LJ for n-alkanes have shown a good exactitude at calculations of thermodynamic properties, both on a saturation line, and in single-phase gas, fluid and supercritical regions of a state.

