4454

A mixture of 15 g. of the picrate and 100 1l. of 59 so-
dium hydroxide was refluxed for § hours. The mixture
was cooled and extracted with ether. A brown oil (7.8 g.,
849, based on the amount of picrate used) was obtained,
which solidified on standing (m.p. 32-38°). One recrys-
tallization from absolute ethanol gave 6.2 g. (67%,) of prod-
uct, m.p. 34-36°. Further recrystallization did not im-
prove the melting point.

DEPARTMENT OF CHEMISTRY
Iowa STaTE COLLEGE
AwumEs, Towa

The Solubility and Transition Point of Lithium
Chromate

By Winscow H. HarRTFORD, RaymonNp L. Costa AND
Pavr E. MoORE

RecEIvEp MARCH 26, 1952

Data reported by earlier workers for the solubil-
ity of lithium chromate at 18,! 202 and 30°? are not
consistent., Further, while the usual composition
of the salt is the dihydrate, our observations con-
firm the findings of Retgerst that an anhydrous
salt separates fron the aqueous solution on boiling.
It therefore seemed desirable to determine the
solubility over the range 0 to 100°, and the tem-
perature of transition hetween the dihydrate and
the anhydrous salt.

Experimental

The material used for the solubility experiments was re-
crystallized Li,Cr0O4-2H,0, prepared from lithium hydroxide
monohydrate and chromic anhydride. It was found to
contain 99.85% Li,CrO42H>O based on its hexavalent
chromium content, 0.006%, Cl and 0.021% SO;. It was
necessary to remove traces of trivalent chromium and in-
soluble matter from the solutions before the final crystalli-
zation; this was done by oxidation with a small amount of
sodium hypochlorite and filtrations. The final product
consisted of bright yellow crystals. Solubility® and transi-
tion point® were determined by previously described meth-

ods. The following results were obtained:
Solubility,
Temp., wt. %
°C. LieCrOs Solid phase
0.7 47.27 Li;CrO, 2H,0
10.4 47 .89 Li,CrO4 2H,0
20.0 48.60 Li.CrO4 2H.0
29.8 49.62 Li;CrO,-2H,O
40.2 50.66 Li;Cr Oy 2H,0
50.1 52.10 Li:CrO42H,0
60.0 53.52 LixCrO4 2H0
70.0 55.27 LiCrO,2H-0
74.6 Li;Cr042H,0 + Li,CrOy
75.1 56.17 Li,CrO,
90.0 56.57 Li;CrOy
100.0 56,82 1.i,CrO,

The values when plotted vield smooth curves. For the

dihydrate, the equation
S = 47.25 4+ 0.050377T + 0.00091437*
fits the observed data with an average deviation of 0.05%,
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and a maximum deviation of 0.09%.
the equation

S = 52.646 <4 0.06265T — 0.00020967*

fits the data with an average deviation of 0.01% and a maxi-
mum deviation of 0.02%. Caleulation of the concentration
at the transition temperature gives: from the dihydrate
equation, 56.109% Li,CrOy; from the anhydrous salt equa-
tion, 56.15% Li,CrO,.

A value of 56.129, Li;CrQ, is therefore reported for the
solution concentration in equilibrium with the two solid
phases at the transition temperature of 74.6°,

As might be expected from the relatively slight change of
solubility of both phases with temperature and the oblique
angle of intersection of the two solubility curves, the heat
effect on transition is very small, and is estimated to be of the
order of 1~2 keal./mole, as contrasted with 15 keal./mole
reported? for the Na,CrO,10H,0~N2a,Cr0O,-6H,0 transition.
It was necessary to heat and cool at rates in the order of
0.01°/minute to detect the thermal breaks, which were ob-
tained at 74.6° on both heating and cooling.

Of the previous solubility determinations, only that of
Schreinemakers,® who reported 49.94% Li;CrO, at 30°, is in
agreement with the present work.

An attempt was made to determine the temperature of the
ice~dihydrate eutectic. This proved to be below —60°;
equipment and measuring facilities were not available to
investigate lower temperatures.

An unusual characteristic of the anhydrous salt is its
ready solubility in the lower alcohols. Sodium chromate
is soluble to the extent of only 0.35%? in methanol and even
less in ethanol at room temperature. Other anhydrous
chromates are virtually insoluble in aleohols. Anhydrous
lithium chromate was prepared for study by slowly boiling
a saturated solution of the dihydrate. The yellow crystals
were 99.83% Li,CrO,. An approximate determination of
the solubility of the salt in commercial absolute methanol and
ethanol was made by rotating sealed containers containing
these compounds with an excess of lithium chromate in a
constant temperature bath for eight hours. The bottles
were protected from light by a covering of black tape, since
alcoholic solutions of lithium chromate, although stable for
more than two months in the dark, were found to undergo
decomposition fairly rapidly, with deposition of hydrous
chromic chromate, when exposed to light. The following
results were obtained:

Solubility, wt. % Li2CrO4

For the anhydroussalt,

Temp., °C. Methanol Ethanol
0.5 13.4 1.6
24.4 15.7 1.8

The dihydrate is somewhat more soluble than the anhy-
drous salt, but its true solubility in alcohols cannot be de-
termined, since the salt is dehydrated by these solvents.

Anhydrous lithium chromate was found to be insoluble in
ether, and soluble only to the extent of about 25 p.p.m., as
judged by color, in acetone. The low solubility in acetone
explains the previously reported® decomposition of lithium
dichromate to lithium chromate in acetone solution.

Density of the dihydrate and the anhydrous salt was de-
termined by immersion in toluene in a pycnometer: Li>CrO,,
d%; 2.426; Li;CrO2H:0, d%, 2.149.

(7) Natl, Bureau of Standards, “Selected Values of Chemical Ther-
modynamic Properties,”” Washington, D. C., 1949, p. II, 92-96.

(8) This value is from unpublished data by E. A. Roche of this
Laboratory.
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Several attempts were made to synthesize per-
fluorinated esters by the reaction of silver salts of



