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Abstract: The radial distribution functions of a linear spheroidal type gas molecule CoHs were calculated by using the Stockmayer molecular molel,
which assumed the CoHy molecule as a simple quadrupolar molecule. To examine the validity of the calculated radial distribution of CoHs gas, the density
dependent pressures of CoHs gas at several temperatures were calculated and compared with literarily known experimental pressure data of CoH, gas.
The temperatures examined was 50, 100, and 150 C and the densities were up to 0.02/ A% (maximum pressure = 1500 atm). The radial distribution
function expression used was derived by Yoon, Hacura, and Baglin (YHB) with Barker and Henderson’s perturbation theory. The calculated results by
a computer showed that the CHs pressures calculated agreed well with the experimental values within £5% of error range. This indicated that the YHB
radial distribution function expression is good enough to obtain various physical quantities sensitive to density such as pressure with resonable accuracy.
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Figure 1. Density dependence of Lennard-Jones molecular radial
distribution function of CoHa.
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Figure 2. Density dependence of stockmayer molecular radial
distribution function of CyHa.
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Figure 3. Density dependent pressure of C;H, gas at 50 C.
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Figure 4. Density dependent pressure of CoHy gas at 100 C.
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Figure 5. Density dependent pressure of C;Hs gas at 150 C.
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r . Intermolecular separation
Ust(r) : Stockmayer potential function
ULy(r) : Lennard-Jones potential function
Ugo(r) : Quadrupole-Quadrupole interaction potential
o . Lennard-Jones potential parameter
£ . Lennard-Jones potential depth
B : Reciprocal of the product of Boltzmann constant and
temperature
d : Reference hard sphere diameter
Tmn . Intermolecular separation at which Lennard-Jones
potential minimum
Q - Quadrupole moment
g(r) : Radial distribution function
go(r) : Reference radial distribution function
U'(r) : Potential difference from reference potential
U'o(r) : Derivative of reference potential function with respect to r
e * Number density
p . Pressure
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