THE MODEL OF INTERACTING NANOPARTICLES TO DESCRIBE THERMODYNAMIC PROPERTIES
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     The model of interacting nanoparticles (clusters) is proposed.  We assume the potential energy of interaction between atoms in nanoparticles does not depend on number density n and obtain the following relations 
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where p(n,T) - the pressure, T – temperature, 
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 - the number density of atoms or molecules, k -  Boltzmann’s constant, U(n,T) – the mean potential energy per atom or molecule of interaction between nanoparticles, f(a,n,T) – the number of clusters consisting of  a  atoms per unite of the volume.

    Atoms and (or molecules) play a role of  critical nucleus of new phase (liquid) on the vapor part of the spinodal curve [1] so we have from Eqs. (1)-(2)   
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where z - the compressibility factor and U(n,T) is equal to the total potential energy of interaction between atoms per atom or molecule.
   We have also derived  the relations 
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where 
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 is the pressure of vapor on the curve of vapor-liquid equilibrium,  which are valid at the critical point  of vapor-liquid phase equilibrium and can be used to determine critical density 
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