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factor and maximal size of clusters at the critical point
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Abstract

The model of ideal gas of clusters with various number of atoms or molecules of one-component
substance is considered. It is shown that the compressibility factor of the gas is inversely proportional to
the mean size of clusters. This relation is valid with a good accuracy for many substances. It is shown that
the number of clusters in the unite volume does not depend on the number of atoms or molecules in the
cluster and it is not equal to zero only up to maximal size of clusters. The formula to define critical
compressibility factor via maximal size of clusters is found. It is shown that the formula describes critical
factor of compressibility of many of one-component substances with experimental accuracy. The formula
to define the value of the triple point temperature via densities and surface tensions of liquid and solid at
the triple point temperature is found. The formulae to define the temperature dependencies of
compressibility factor at the lines of liquid-gas and solid-gas phase equilibria are found. It is shown that the
spinodal lines — boundary lines of thermodynamic stability — of metastable vapor and sublimating ideal gas
of clusters do not exist or they coincide with corresponding lines of phase equilibria. The formulae to
define the lines of vapor-liquid and gas-solid phase equilibria are found. The temperature dependencies of
change of the entropy and the latent heat in liquid-gas and solid-gas phase transitions are found. The
change of the entropy and the latent heat in liquid-solid phase transition at the triple point are found.
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