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Solubility of lodine in Ethyl Alcohol, Ethyl Ether, Mesitylene, p-Xylene,
2,2-Dimethylbutane, Cyclohexane and Perfluoro-n-heptane

By J. H. Hoesrasp, H. A.

In a recent paper' quantitative spectrophoto-
metric evidence was presented for the solvation of
jodine dissolved in benzene, toluene, xvlene and
mesitylene to form 1-1 complexes with stabilities
increasing in that order. It was pointed out that
the solubility of iodine in benzene is greater than
the theory of regular solutions would lead one to
expect, and that the enhancement of solubility
agrees well with the strength of the interaction as
measured aid of the ultraviolet absorption.
This investigation was undertaken primanly to
learn whether p-xylene and mesitylene would
show a still stronger enhancement in solvent
power for iodine in accord with the spectrophoto-
metric evidence. While we were engaged in
measuring solubilities of iodine it seemed worth-
while to obtain for the first time its solubility in
cyclohexane, to redetermine its solubility in ether
and anhydrous aleohol, which form highly sol-
vated solutions of iodine, to complete the work on
perfluoro-n-heptane for which Benesi and Hilde-
brand bad reported only a single value,? and to
add a hydrocarbon of lower internal pressure than
any used heretofore, 2,2-dimethylbutane.

Experimental

Resublimed iodine by Baker Chemical Company was
used after drying over phosphorus pentoxide. A sample of
g" perfluoro-n-heptane was distilled and boiled at &2.1-

2% (755 mm.). Merck reagent grade carbon disulfide
was diztilled and found to have a constant bodling frection
at 48.28" (761.2 mm.). Esstman Kodak Co. mesitylenc
was distilled and the fraction boiling between 163 and 105"
at 750,7 mm. was collected and stored in & glass stoppered
bottle, Eastman Kodak Co. lene was purified by the
following procedure. The il was shaken with three
partions of concentrated sulfurc acid, rinsed with distilled
water, shaken with three portions of 10% sodium hydrox-
jde, rinsed with distilled water, and fnally shaken with
mercury. 1he prodiict was then dried over caleiim chlo-
ride and distilled, From freeging poiot data the purity
was estimated at 98.4 mole per cent. The ethyl ether
was kindly donated to us by Professor William G. ben.
The ether had been distilled aod stored over sodium for
& period of two weeks, Commerclal absolute aleohol was
purified according to the procedure of Lund and Bjermum.*
A spectroscopic study of the aleohol prior to purification in-
dicated about 10-* mole per cent. of benzene plus some
unsatarated compounds, After purification the alcobol
contalned no trace of benzens or unsaturated com ;
Its density at 25.00° was 0.78767 g./ml. From tables in
the “Handbook of Chemistry and Physics"™ the purity of
the alcohol was estimated to be #0080 weight per cent., as-
suming that the impurity was water.

The 23-dimethylbutane and the cyclohexane were of
“research grade’’ from the Philips Petroleum Ca. The
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density of the former at 25 was 0.64446, in exact agrec-
ment with the value given by the Burrau of Standardst,
the density of the latter was 0.77404 compared with 077350
by the Bureau of Standards. Both were nsed without fur.
ther treatment.

The spparatus and procedure used in determining the
iadine salubilities were those of Benesi and Hildebrand.?

Results

Solvated Solutions of Iodine.—The results of
our iodine solubility measurements are sum-
marized in Table I, and in Fig. 1 they are com-

with solubility data obtained in previous
ievestigations.! The solid curves in Fig. 1 fit
into the family of "‘regular” curves previously
found for all iodine solutions that are pure violet
in color. The dashed curves represent solvated
golutions of iodine and have slopes different from
those of the “regular” solutious. The color of
iochine in its solvated solutions ranges from red-
violet in the case of benzene to brown in the case
of ethyl ether.
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An examination of Fig. 1 shows that the solu-
Lility of iodine in mesitylene is higher than in any
other common organic solvent, and that the solu-
Lility curve for p-xvlene falls between the mesityl-
ene and benzene curves. If no solvation cccurred
in these solutions, the solubility curves pre-
dicted by means of regular solution t woiild
be almost identical and would fall between the
chloroform and carbon tetrachloride curves,

(5} U. 8 Departmest of Commergs, ““Belected Valoes of the
Troperiies of Hydrocarboms,” Circular of the National Bureau of
Standards, C 441, Goverpment Printlag Ofice, Washingion, 1947,
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