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In g continuing study in these laboratories, the
physical properties of various binary liquid systems
are being measured, to provide adequate data for
an investigation of the effect of these properties on
the contact efficiency of distillation. Some prop-
erties of the acetone—water system'~* and the
methanol-toluene system* have previously been re-
ported.

The literature reveals only limited measure-
ments®—® of the viscosity and density of benzene—
acetic acid solutions, and so the present study was
begun,

Experimental

Materials.—'‘Baker Analyzed"” Reagent Grade benzene
and acetic acid were further purified for use. Each was
fractionally recrystallized by sllowing about one-hali the
gtarting volume to freeze, pouring off the liquid portion, and
retaining the frozen material. Especial eare was taken to
avoid any exposure to other than dry air during all opera-
tions. The crystallization procedure was repeated to a
total of three times, following the change in refractive index
at each step. After the second crystallization, in the case
of each solvent, no further change in n®p was observed.
The final value of n®np was benzene 1.40806; acetie acid
1.38965. These values check those ohtained hy previous
workers.*® The densities (Table II) of the purified ma-
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terials were also in close agreement with published results.l

Apparatus and Procedure.—The apparatus and proce-
dure for the precision density messurements have been re-
ported previously.! The only modification used in this
work was to dry all glass equipment thoroughly with a
CaB0dried {Drierite) air stream to remove adsorbed water,
and to equip all vents with CaS0, drying-tubes. The solu-
tions for density determinations were prepared by weighing
the individual eomponents and the fnal compositiona were
ealculated.

The kinematic viscosities were measured with a Cannon-
Ubbelobde viscometer, whose calibration and use have been -
deseribed earlierd The solutions for viscosity determina-
tion were prepared by volume, and a sample was with-
drawn from the efflux bhulb of the viscometer after each run
for analysis by refractive index. The coucentration of the
sample was read from a standard curve of refractive index
vs. concentration; an aceurmcy of +£0.05 mole % was
possible.

Refractive index measurements were made using a
Bauach and Lomb precision refractometer capable of giv-
ing results accurate to £0.00003 unit.

Results

Table I gives the kinematic-viscosity values for
benzene—acetic acid solutions. The technique
for the measurement is capable of giving results
with an accuracy of £0.19,. Every effori was
made to maintain this accuracy, although the pos-
sibility exists that trace amounts of water, which
may have been introduced through brief exposure
to ordinary air during the viscosity runs, might
have caused minor variations. Compared to the
data of Table [, the results of Dunstan® average 5%
high in the 0 to 60 mole %, region; for the high-
benzene region the agrerment is within about
£1%. The results of Muchin® average 3% higher
than those found here.

Table Il gives the density values for henzene—
acetic acid solutions. With the technique used,
the possibility of trace water contamination is very
remote, and the results are bhelieved to have a
maximum deviation of =0.00005 g./ml. from the
true value. The wvalues reported by Hubbard®
check the results of Table II within 0.0002 g./ml.;

Chemieal Bubatances,' Dept. Tech. Bervize and Deavelop., The Dow
Chemien! Co., Midland, Mich, Acetic acid, 1.36665.

{i1) Timmermanns {ref. 10) reports average denwities of 0,873938
and 0.873467 g./ml. for banzene st 20 and 25°, reapoctively, and 1,04524
g-/ml, for acetic acid at 20° Dreisbaoh reports 0.87901 and 0.87870
g/ml. for henzens (raf, 10a} st 20 and 25°, peapectively, and 1.040238.
2./l for acetic neid {ref. 10L} at 20°.
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