
APPROXIMATION OF THE THERMODYNAMIC PROPERTIES

OF ACETYLENE

A. V. Dubrovskii1,2, N. M. Kuznetsov1, and S. M. Frolov1,2

1N. N. Semenov Institute of Chemical Physics, Russian Academy of Sciences, 4 Kosygin
Str., Moscow 119991, Russian Federation
2National Research Nuclear University MEPhI, 31 Kashirskoe Sh., Moscow 115409,
Russian Federation

Abstract: Acetylene (C2H2) is the individual unsaturated hydrocarbon widely used in
various chemical technologies, particularly, in the manufacture of explosives. Recently,
interest has grown to acetylene in connection with its possible use as a liquid propellant
in a mixture with ammonia. Derived in the paper are the thermal and caloric equations
of state (EOS) of acetylene in the single- and two-phase regions of thermodynamic
parameters. Thermal EOS of acetylene is presented in the form of two components —
the “cold” component, which depends only on the density, and “thermal” component
proportional to temperature. This form of EOS is theoretically justified for solids and
holds asymptotically for an ideal gas. With respect to the dense gas and liquid, such
an EOS is the approximation, the accuracy of which is estimated by comparing the
calculations with the available reference data. The EOS are represented by mathematical
formulae and are accurate enough for gasdynamic applications.
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