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Wide application of methane and its derivatives in low-temperature technology as well as
recently discovered presence of condensed methane on surfaces of several celestial bodies make
it essential studying their properties in a wide range of temperatures and pressures.

We performed an investigation of the thermodynamic properties of condensed phases of
tetrafluoromethane CF4 and carbon tetrachloride CCls on the melting line and in the high-
pressure region using the equation of state developed earlier for methane [1] within the
framework of thermodynamic perturbation theory, where octupole-octupole interaction of
molecules was treated as perturbation.

We also present the results of Monte Carlo computer simulations of the FCC phases of
methane and carbon tetrachloride, as well as the monoclinic phase of tetrafluoromethane using
the potential interaction model that takes into account both the central and octupole-octupole
interactions [2]. The computer simulation data are compared with available experimental data
and results of our calculations based on the equations of state for CH4, CF4, and CCly.

The contribution of the octupole-octupole interaction to various thermodynamic properties
in the solid and liquid phases is estimated. The limits of applicability of the equations of state
for solid and liquid phases of methane and its halogen derivatives are discussed.
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