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A REMARK ON THE APPLICATION OF MAYER’S THEORY OF
IMPERFECT GASES TO REGULAR SOLID SOLUTIONS

Cuane Tsuncsul

(Normal Umniversity of Pcking)

ABSTRACT

It 15 pointed out that the calculations of cluster integrals and irreducible cluster integrals
in the application of Mayer’s theory to binary solid solutions inhabiting a lattice of the type

AB may be immensely simplified by considering atoms on two different sublattices as forming

different components. It is shown that, if A, Astyr, . are defined for points @, @', ... on the
a sublattice and for points &, &', . on the B sublattice satsfying
Aoy =1 when gz, & are mearcst neighbours
= when otherwise,

and i ¥ dcnotes the interaction between two neighbouring atoms, the cluster integrals and

irreducible cluster integrals are polynominals in

exp (—V/kT) — 1

with coefficients as polynominals in

L T L
P FR
cte, N being the total number of sites, @, &', .., 4,4, .. being different & and B sites, and

the summation taken over all possible positions of @, @', . &, &',... The above are all of the
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order N® and may be understood as coordination numbers describing the structure of the lattice.
The first few of such coordination numbers were given in a paper by the author.

It is further shown that the irreducible cluster integrals B(vy,v,) are polynominals in
exp (—V/kT)—1 with maximum exponent equal 10 vy ¥, and minimum exponent equal to
max (v, vz). It is also shown that B(vy,v;) are linear in the coordination numbers. These con-
siderations enable us to estimate errors in neglecting the higher B(vy,v;) in the free energy of the
binary solution. Detailed calculations of the higher B(vy,v,) and the application of the
expression for the free energy so obtained will follow in a subsequent paper.



