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Selubility measurements under pressures to 10,000 atmospheres have been made in the following systems: phenanthrene
in (N, n-hexane, n-heptane, n-octane; Snlg in OS,, n-hexane, n-heptane, n-octane; (1,Clg in CSy, n-hexane, n-heptane, n-
octane, 2-methylpentane, 3-methylpentane, 2 3-dimethylbutane, 2,2-dimethylbutane; anthracene in CS,. The results
are annlyzed in terms of Seatehard=Hildebrand theory. In general, the effects of molecular structure assume greater im-

portance at the higher pressures, especially for n-heptane.

While the measurement of solubility is one of the
older fields of physical chemistry, there have been
very few attempts to study the effect of an ox-
tended range of pressure on the solubility of siraple
molecular solids in non-polar organic liquids.
This paper presents the results of such & study
made at 25° with a maximum pressure of 10,000
atmospheres.  The systems studied and the maxi-
mum pressure for cach are listed in the Tables I Vi

Experimental Procedure

A. Chemicals and Purification.—The hydrocarbons were
all Phillips Petroleum Co. “Pure Grade,’” the carbon di-
sulfide was J. T. Baker C.p. grade. The solventis were
dried over P05 and distilled slowly in a two-foot i hed
column using only a center cut amounting to 50-607 ol the
charge. Theboiling range of the product was never ove ERLG
Actually tests run with phenanthrene and Snlyindicated that
the drying procedure had very little effect on solubility.

The Snl, was obtained as reagent erystals fron ITerstein
Laboratorics. Its melting range was 145.7- 14797 com-
pared with the literature value of 143.5°. Since its almos-
pheric solubilities in C8; and heptane checked very closely
the values given by Dorfman and Iildebrand,' it was used
without further purification.

The phenanthrene, anthracene and hexachlorocthane
were Jtastman Kodak Co. purest grade. The phenanthrene
melted  100-101.1° and the anthracene melted 216.7-
218.2°. These were used without further purification. A
few experiments on reerystallized phenanthrene gave no
significant, deviation from the other results.

The C,Cls melted 187.7-188.9°. It was resublimed and
recrystallized from ether and ethanol, and carefully dried.
The final product melted 188.5-189.2°.

B. Analytical Procedure.—Analyses were performed
cither by weight or by refractive index.  The weighing pro-
cedure was used for all phenanthrene systems, for anthra-
cene-CS, for Snl—CS; and for CoCle-CS;. Weighings were
made on an Ainsworth type DLB chainomatic halanee.
Por the hydrocarbons, standard weighing boltles were used,
while speeisl weighing pipets wore construeted for the GRS
systemis. Considerable eare was necessary, and many fests
on known solutions were performed, but the methods were
fuirly standard except for CoCle-CSz. In this ease the rela-
tively high vapor pressure of C;Cls made it impossible to
evaporate to dryness without losing C,Cls, s0 o speeinl pro-
cedure was adopted.?

The analyses by refractive index were perforined on
Bausch and Lomb Precision Refractometer. ‘Tl light
source was a sodium vapor lamp. The systems analyzed in
this manner included all of the Snly and C.Cly dati, except
for the CS; runs in both cases.

The percentage error for the highest pressure ruus may
be 10%, at atmospheric pressurc the error was certainly
less than 0.3%.

C. Measurement of Solubility.—The technique used to
determine solubilities at one atmosphere was essentially that
of Hildebrand, Ellefson and Beebe.?
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The high pressure equipment consisted of an intensifier,
4 homb and a solubility cell. The method of obtaining and
measuring the pressure was identical to that described pre-
viously.* The solubility cell consisted of a stainless steel
tube /2" in dianmeter and 15/5” long which serewed into a cup
filled with mereury. The mercury served to separate the
pressure transmitting fluid from  the solution. The. cell
was separated into two sections by a layer of filter paper
supported on either side by two pieces of 200 mesh stainless
steel sereening.  These rested on a shelf about 8/s” from the
top. The edges were sealed by a Teflon gasket held in place
by steel sleeve.  ISach chamber contained an iron ring.
Attached to the upper plug and surrounding the eell was o
solenoid through which was sent a pulsed d.c. current.
This setivated the iron stirrers and caused mixing in each
cliaber.  The top cup contained a hole for a 2-56 screw
and two No. 70 holes for thermocouple wires. The wires
were eonted with collodion and the whole top of the cell
was painted with collodion after assembling.

The lower chamber contained the solid and solution, the
upper chamber just solution.  The solid was cither placed
on the mereury or separated from it by a polyethylene disk.
Sinee the solubility dropped very rapidly with increasing
pressure it was neeessary to prevent supersaturation at one
atmosphere.  For this purpose the solid was carcfully cov-
ered by a picee of tin foil amalgamated with mercury.
third small stirrer was enclosed with the solid.  After load-
ing and applying pressure the coil was started and the
stirrer tore open the weakened foil.

At the end of a run the system was depressured, the top
plug and pressure transmitting fluid removed, and the
iiqlui(l sampled through one of the No. 70 thermocouple wire
N0ICS.

For the case of phenanthrene in CS; the procedure had to
be modified. In the first place, phenanthrene is very
coluble, and sceondly it is less dense than CS; and floats.
The solid was fused into a lump in order to get enough in, and
a picee of medium porosity fritted glass one mm. thick re-
placed the filter paper  This was successful only beeause
of the small pressire cocflicient, of viscosity of GSy.

The homb was immersed in o bath which was controlled
(o 017, With the Inrge mass of steel it is doubtful if even
these Quetuations got through to the eell.  Sineo the stirrer
coil nlso supplied heat, the bath was maintained ol 22.4°,
The thermocouple measured the temperature in the upper
chamber of the cell.

in order to guarantee equilibrium, runs were made with
various initinl concentrations of solution, since this was more
convenient than varying the time of the run. (The runs
were generally 20-24 hours). Various other tests were
applied to insure the validity of the method.

Results

The experimental rvesults are shown in Table
[-IV. The reproducibility is £1-2% at atmos-
pheric pressure, and £10% at the highest pres-
sures. The larger deviation at high pressure is
due primarily to difficulties in analysis.

IYieure 1 is a plot of relative solubility versus
relative volume of solvent for different solutes in
(’S.. On the same graph are shown the atmos-
pheric pressure results obtained for Snly in CS, at
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