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Abstract

A compilation of second, third and, in some cases, fourth virial coeff1c1ents of the gaseous hydro-
carbons is presented. Most of the values listed have been obtained from a re-analysis of the
published experimental p—V—T data. However, where the publications show only the values of
virial coefficients, the present authors have included these in the compilation.

Virial Coefficients for Gaseous Hydrocarbons

Values of the first few virial coefficients in the virial equation of state for real
gases and vapours are essential for testing intermolecular potential functions and
theories of the nonadditivity of those functions." However, for a large number of
substances the spread of the experimental values of a particular virial coefficient at a
particular temperature makes any detailed comparison with theory difficult. This
remark applies especially to the third virial coefficient and to the investigation of
nonadditive effects. The spread of values may be due in part to systematic errors in
the measurements, but the major cause appears to be associated with the analysis of
the experimental data.

Chen and Present® have recently analysed the available experimental isotherms for
argon, krypton and xenon at a few low temperatures. They used a least squares
procedure due to Michels ez al.,> which consists of dividing the entire experimental
range into several subintervals with successively higher densities. Each subinterval
includes all the points of the previous subintervals. Polynomial fitting was carried
out for each subinterval, and the lowest degree polynomial which began to show
random scatter was taken to be the polynomial of best fit. The virial coefficients
were then taken to be the means of the appropriate coefflclents from the various
polynomials of best fit.

We have used this method on pubhshed p—V-T data for the hydrocarbons. For
some sets of data, only the second virial coefficients gave a reasonably smooth tem-
perature profile, while for others we were able to estimate both third and fourth
virial coefficients. The results of this work are listed in Table 1. Also included in
the table are values of virial coefficients reported by workers who did not publish
their p— VT data. For this purpose we have drawn on the recent compilation of
Dymond and Smith.*
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Contents of Table 1 .

Substance

methane

ethane

propane

n-butane

i-butane
n-pentane
i-pentane
neo-pentane
n-hexane
2-methylpentane
3-methylpentane
2,2-dimethylbutane
2,3-dimethylbutane
n-heptane
n-octane

ethyne

ethene
dimethylenemethane
propyne
cyclopropane
propene

1-butyne

1-butene
2-methylpropene
cis-2-butene
trans-2-butene
spiropentane
cyclopentane
pent-1-ene
2-methyl-1-butene
2-methyl-2-butene
benzene
dihydrobenzene
cyclohexane
cyclopentane
hex-1-ene .
2,3-dimethyl 2-butene
toluene
cycloheptatriene
hept-1-ene
cycloheptane

1-cis-3 dimethylcyclopeniane

o-xylene
m-xylene
p-xylene
oct-1-ene
cyclo-octane

— 7 : :
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Table 1. Virial coefficients for gaseous hydrocarbons
Values rederived b); the present authors are indicated by an asterisk
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