THERMODYNAMIC PROPERTIES OF SYSTEMS WITH THREE-BODY INTERMOLECULAR INTERACTIONS
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The influence of three-body intermolecular interactions on thermodynamic properties of monatomic liquids (pressure, internal energy, chemical potential) and condition of phase equilibrium of vapor - liquid is investigated. For the solving of this problem was used the theory of the integrated equations for partial distribution functions, and the accuracy of the solution was estimated by comparison of results of calculation with the data obtained by a method of Monte-Carlo.
The systems are considered, in which the two-body intermolecular interactions were described in potential Lennard-Jones (LD):
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where (- potential well depth, ( - effective diameter of a molecule, and three-body intermolecular interactions - on a basis dipole of potential Axilrod - Teller (AT):
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where 
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 - intermolecular distance, 
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 - internal angles of a triangle formed between interacting molecules.

Is revealed, that the three-body intermolecular interactions begin to exercise significant influence on values of pressure, the energy and chemical potential from density has more critical (
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) and can change thermodynamic properties of system on few tens percents. In many cases such influence is important.
The calculation of conditions of phase equilibrium of vapor - liquid has shown, that the increase of parameter u1 of potential АТ lead in decrease metastable region, and increase of parameter u2 of same potential - to a converse effect.

The simple estimated correlations for definition of pressure and internal energy considered systems with three-body intermolecular interactions are received.
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