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Isothermal compressions were measured for thirteen high-purity
liquid hydrocarbons and two binary mixtures of liquid hydro-
carbons. These hydrocarbons have a molecular weight range of
170 to 351 and included normal paraflins, cycloparaffins, aro-
matics, and fused ring compounds. The pressure range for these
measurements was from atmospheric to as high as 10 000 bars,
being limited to lower values for some compounds to avoid
possible solidification of the liquid. The volume changes due to
pressure were measured at six temperatures spaced about equally
in the range 37.8°C to 135.0°C. The volume changes and pres-
sures were measured by methods similar to those of P. W. Bridg-
man.

Pressure-volume isotherms can be described adequately by the
Tait equation, vo—v=C log(1+P/B), or for pressures above a
certain minimum, whose value depends on the compound, by the
Hudleston equation

log[*3P/ (15! /3—11/3) J= A+ B (o' /3—11/3).

For the Tait equation the parameter C can be predicted for hydro-
carbon liquids from the relation C=0.2058 v,.
Compressibility for a given hydrocarbon decreases with increas-

ing pressure at constant temperature and increases with increasing
temperature at constant pressure. The compression, and the
compressibility, of liquid hydrocarbons are strongly dependent on
molecular structure. Cyclization introduces a rigidity of molecular
shape which decreases the compressibility markedly. Furthermore,
fused ring cyclization as exemplified by naphthyl and decalyl
structures has a considerably greater effect in decreasing com-
pressibility than cyclization to nonfused rings such as cyclopentyl,
cyclohexyl, or phenyl, even at equivalent carbon atom in ring
percentages.

Isobars and isochores were drawn and studied over the full
range of temperature and pressure. The coefficient of thermal
expansion, (1/v,) (62/6T)p, for a given hydrocarbon,.decreases
with increasing pressure at constant temperature. (6%/67?)p
undergoes a sign change at a certain pressure, whose value de-
pends on the compound; (6v/87) p increases with increasing tem-
perature below this pressure and decreases with increasing tem-
perature above this pressure. The pressure coefficient, (6P/sT),,
is not a function of volume alone but is also dependent on the
temperature and pressure. (3E/év) r and (8E/3P) 7 go to zero and
then reverse sign for compounds that can be studied to sufficiently
high pressures.

INTRODUCTION

LTHOUGH the study of liquid compressibility

dates back to the English scientist, John Canton,

in the eighteenth century only a relatively few experi-

menters'™ have gathered data on liquid of high mo-
lecular weight.

Since 1947 the High Pressure Laboratory and the
Hydrocarbon Laboratory at The Pennsylvania State
University have cooperated® in the study of the effect
of hydrocarbon structure on physical properties.
Under the direction of R. W. Schiessler and F. C.
Whitmore®*® over 230 high-purity hydrocarbons have
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been produced synthetically. These hydrocarbons
range in number of carbon atoms from 10 to 50 and
present a wide variety of molecular structure. Atmos-
pheric pressure values of the density, viscosity, index
of refraction, and melting point of each of these com-
pounds were also available, having been determined
by the Hydrocarbon Laboratory as a part of the
study of the physical properties. It was logical con-
tinuation of the research activity to seek data on the
physical behavior of certain of these hydrocarbons
under high pressure.

The hydrocarbons selected for the study reported
herein are listed in Table I.

Two binary mixtures of pure hydrocarbons were
also studied. Each mixture had an average molecular
weight and average molecular structure equivalent to
one of the other pure compounds available. The mix-
tures used were as follows (the subscript indicates
the number of moles of each constituent in the physical
mixture) :

PSU25,+PSU113,
PSU25,+PSU90:.1

The first of the mixtures is equivalent to PSU 111
and the second mixture is equivalent to PSU 19, in

9 Schiessler, Clarke, Rowland, Sloatman, and Herr, Prod. Am.
Petrol. Inst. Sec. IIT 24 49 (1943).

10 Schiessler, Herr, Rytina, Weisel, Fischl, McLaughlin, and
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UPSU 90 is 1, 5-dicyclohexyl-3 (2-ethylhexyl) pentane.
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