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The phenomenological theory of the critical point [1] is used, based
on the method of pseudo-critical points and Benedek’s hypothesis
[2]. The proposed method for calculating the equilibrium properties
of individual substances is based on the expression for entropy:

AS-Xi(l_a)/(m = o + @2 mQ,m:Apr/qbl (1)

Here AS = (pT./pc)[S(p, T) — So(p,T)]; pe is the critical pressure;
T. is the critical temperature; Sy(p,T') is the regular function;
Ap = p/pe — 1; pe is the critical density; ¢o and @y are constants;
the function X; successively takes on the values of isochoric heat
capacity (X1 = C,, ¢1 = «), isothermal compressibility coefficient
(X2 = K7, ¢2 = 7v) and isobaric heat capacity (X3 = C), ¢3 = 7);¢,
B and ~y are critical indices.

Using known thermodynamic equalities based on (refml), a unified
fundamental equation of state (UEoS) in the form of Helmholtz free
energy has been developed. The proposed UEoS in the asymptotic
vicinity of the critical point satisfies all the requirements of the large-
scale theory.
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