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pur substances having a low crystallisation pressure (not
exceeding 600 atm) and a large change AV/Voe ' in the
immediate vicinity of the crystallisation point.

The theory can probably be extended to higher pres-
sures, since no considerable discrepancies between
theory and experiment are observed near 40000 atm, the
highest static pressure which has yet been achieved with
liquids '*”'*, at which the compression deformation is
~ 40% (curve (¢) in Fig.1). The applicability of Tait's
empirical isotherms has been assessed up to pressures
of 1000 atm®.  Besides the velocity of sound in com-
pressed liquids, which has been quite well studied in
Refs.15 and 16 and elsewhere, direct measurements have
peen made of the coefficient g up to 200 atm'’, and iso-
lated measurements of the coefficient of thermal expansion
@ = BpK ™" up to 3000 atm ‘', They all agree satisfac-
torily with those calculated by means of the formulae (4). 7
Equations (3) also enable an expression to be obtained for
the entropy of compressed liquids, from which adiabatic
curves for the liquids are found by a numerical method,
which agree satisfactorily with Tait's empirical adiabatic
curves '°.

If the second equation (3) is used in the above calcula-
tions, only Vo need be known experimentally;’ and if the
first equation (3) is still used, Cpo must also be known,
since the term u,(T) contains the vibrational energy of the
internal degrees of freedom of the molecules, which is not
in general known. For the calculations these data have
been taken mainly from Ref.17.

Equations (3) enable the properties of liquids under
tension to be calculated, but no experimental data are
available for comparison. The method of calculation is
suitable also for computing the properties of liquids on the
equilibrium curve. vValues of co(7) calculated by means
of the last formula (5) agree satisfactorily with experi-
ment. Let us compute the isothermal modulus of elas-
ticity by means of the well known relation

K = V[(0*U | 3V*)r — T(&S ] 8V*)1). )

Applying the relation (S¢y)T = P¥T and using the second
equation (3) and the first equation (5), we hence obtain for
K on the equilibrium curve
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Numerical integration of Eqn. (6) taking into account the
temperature dependence of @o with the initial condition in
the vicinity of the solidification point yields for carbon
tetrachloride (7 = 4.9) at 20°C the value %o = 1.03 x 10"
ergs mole™. From the experimental values @o = 0.00121
deg™ and eép ~ 2.0 X 107° deg™ together with Eqn. (6) we
find that wlT = —4.33 X 10° ergs mole™ deg™ and ubpp =
~5.0 X 10° ergs mole™ deg™. On substituting these
values in Eqn. (8) we obtain Ko = 1.11 X 10'°dyn em™.
Calculation by means of the third equation (5) gives Ko=
1.04 x 10'° dyn cm >, and the experimental value is Ko =
0.97 x 10 dyn em™.'" In view of the fact that Eqn. (8)
contains six terms differing in sign, and existing methods
for the direct measurement of Ko have an accuracy of
~ 10%, the agreement among the two methods of calcula-
tion and experiment is satisfactory. The latter calcula-
tion indicates that Egns. (3) and (5) represent the energy
and entropy portions of K correctly, and that the theory is
internally consistent.

The precomputer potentialities of Eqns. (3) evidently
stem from their taking into account long-range molecular
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interactions. This fact, as well as the dependence of #
on Vo and the presence of the term (T), is not usually
taken into account when equations of this type are used to
calculate the properties of condensed (solid) bodies 9,
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