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NOTES

Specific Heats of Acetaldehyde and Acetalde-
hyde Dibutyl Acetal

By ALBerT Z. CoxNER, PHIiLIP J. ELvING! AND SAMUEL
STEINGISER?

In studying the reaction
CHaCHO + 2C4H90H:CH3CH(OC4H9)2 + H20

it was necessary to know the specific heats of the
compounds involved at various temperatures.
Although values for water® and n-butanol® can be
found in the literature, no values for the specific
heats of liquid acetaldehyde or of acetaldehyde di-
butyl acetal could be found. Accordingly, the
specific heats of the latter two compounds were
measured on redistilled samples of acetaldehyde
(boiling at 20° at 760 mm. of mercury) and of
acetaldehyde dibutyl acetal (boiling at 90° at 30
mm.); the purity of the two compounds based on
physical constants and chemical analysis was not
less than 99 mole per cent.

A calorimeter, similar to that described in
Weissberger,® was employed, consisting of a silv-
ered Dewar flask closed by a stopper through
which were introduced a Beckmann thermometer,
an ordinary mercury thermometer, a propeller
stirrer, and a manganin coil heater. The calorim-
eter was almost completely immersed in a bath
capable of maintaining the temperature within
== 1° of the temperature of the calorimeter. The
heat input was measured electrically as described
in Weissberger,® and the time was measured by
means of a stop watch.

The duration of the run was chosen to give ap-
proximately a one-degree rise in temperature.
For ease of calculation and uniformity of condi-
tions, two-minute runs were used in the determi-
nations ont both of the compounds. This time was
of necessity increased to three minutes when water
was used in the calibration of the calorimeter.

Due to the extremely small thermal head be-
tween calorimeter and bath, the conduction, con-
vection and radiation losses were assumed to be
negligible. In order, however, to correct for pos-
sible evaporation losses and to determine which
portion of the heat input was utilized in the re-
sultant temperature rise, a plot of calorimeter
temperature versus time was made for each run.

(1) Present address:
versity, Lafavette, Ind.

(2) Present address: Department of Chemistry, University of
Connecticut, Storrs, Conn.

(3) N. H. Osborne, H, F. Stimson and D. C. Ginnings, J. Research
Nail. Bur. Standards, 28, 238 (1939).

(4) E. W. Washburn, ed., “International Critical Tables,” Vol. 5,
McGraw-Hill Co., New Vork, N. V., 1929, p. 108.

(5) A. Weissberger, ed., “Physical Methods of Organic Chemis-
try,” Vol. 1, Interscience Publishing Co., New York, N. V., 1945, p.
365,

(6) Ref. 3. p. 330-332.

Department of Chemistry, Purcue Uni-

The corrected temperature rise was then obtained
by the linear extrapolation of the temperature ob-
servations which constituted the ‘“fore” and
“after” periods, to the time when the temperature
of the calorimeter was equal to the average of
the values at the start and finish of the reaction
period.’

The average values of the specific heats ob-
tained by the method described are as follows

Temp., Specific heat, Cp

Compound °© cal./g.-degree
Acetaldehyde 0 0.522 = 0.004
Acetaldehyde dibutyl acetal 25 483 = .004
40 484 = 004
60 498 = 005
80 .813 = .005

(7) Ref. 3, pp. 337-340.
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Recognition of Solid Solutions
By J. G. AstoN, M. R. Cines anD H. L. FINK

It has not generally been recognized that a com-
plication of solid solution formation during de-
termination of the amount of impurity by a study
of melting point can frequently be detected from
calorimetric melting point data on a single sample
of a compound.

In the evaluation of the purity of samples used
in calorimetric third law studies, Johnston and
Giauque! pointed out that there were two ways in
which the impurity might be determined. First,
it is possible to determine purity from the melting
point depression. Second, purity may be calcu-
lated from “‘premelting heat capacity.” When the
impurity is ideally liquid-soluble and solid-insol-
uble, the results of calculation by the two meth-
ods should agree. In fact, when the amount of
impurity” calculated from melting point depres-
sions and from premelting heat capacities agree it
may be considered as sufficient proof of the ideal-
ity of the solutions and the solid insolubility of the
impurity.

A consideration of the shape of the heat—ca-
pacity-temperature curvefor anideal homogeneous
solid solution near the fusion region shows that
the heat capacity will break sharply at the begin-
ning of fusion (solidus point) rather than gradu-
ally increase as in the case where no solid solution
forms and the composition is far removed from
that of the eutectic. Therefore, when solid solu-
tions are studied calorimetrically in the fusion re-
gion, it will be found that the mole per cent. of
impurity calculated from “‘premelting” heat ca-
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