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Table 1 The comparison of calculated pressures from R-K equation and Eq. 13

T R-K equation Eq. (13) Relative error

/(K) p/(MPa) p/(MPa) (%)
200 61.57 61.57 0
202 63. 31 63. 30 0.0158
205 65. 92 66. 00 0.121
207 67. 65 67.91 0. 384
210 70. 24 70. 94 0.997
212 71.96 73.07 1. 54
215 74.53 76. 31 2. 39
220 78.79 82.63 4. 87
225 83.02 89.72 8. 07
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T/K) p/(MPa) Density/ (mol /dm?®)
458. 10 33. 3214 8.217
463.11 36. 2038 8. 214
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THE PRESSURE-TEMPERATURE RELATION
FOR HIGH PRESSURE GASES WITH
COMPRESSIBILITY FACTOR Z>1

Cao Zhijue, Guo Yu
(Physics Department , Hunan Educational Institute,Changsha 410012,P. R. China)

ABSTRACT Using equation of state and other fundamental formulae in canonical en-
semble, we derive a partial differential equation satisfied by high-pressure gases. With
this equation it is possible to obtain a new nonlinear differential equation, which gives
the pressure-temperature relation for a gas with high pressure in the vicinity of (T,
po). Following this way,we can avoid computing configuration integrals and improve the
previous approach given in Ref. 1. The mean error of our results is found to be less than
0.9% for |AT |<15K in comparison with those calculated with Redlich-Kwong equa-
tion.

KEY WORDS configuration integral, compressibility factor, Redlich-Kwong equa-

tion.



