114 PHILIP E. BROWNING.

3. Methods for. the recovery of gallium from its ferrocyanide in the
presence of zinc have been described.
New Haven, Conn.
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A. A. Noyes and his associates in their excellent treatise on a System
of Qualitative Analysis, which includes some of the less common elements,
give the following procedure for the separation of uranium, vanadium and
chromium when present together.! To the solution containing sodium
chromate, sodium vanadate, and the double sodium-uranium carbonate
nitric acid is first added to neutrality and then in slight excess and the
chromium is precipitated as lead chromate by lead nitrate. After the
removal of the lead chromate by filtration the excess of lead is removed
by hydrogen sulfide and the lead sulfide filtered off. The excess of hydro-
gen sulfide is removed by boiling, re-oxidation effected by bromine, the
excess of bromine removed by boiling, and after acidification with acetic
acid, the uranium is precipitated by sodium phosphate. The presence
of uranium is confirmed by dissolving the precipitate in hydrochloric
acid, adding sodium chloride and treating with potassium ferrocyanide.
The filtrate from the uranium phosphate is made alkaline with ammonium
hydroxide and saturated with hydrogen sulfide, a pink or violet color indi-
cating oxysulfide of vanadium, if that element is present.

The work to be described is a modification of the above method involv-
ing the use of another reaction and obviating the necessity of the intro-
duction and subsequent removal of lead.

The solution containing chromic and vanadic acids together with a
uranium salt is made faintly alkaline with ammonia and then faintly
acid with acetic acid and treated with ammonium phosphate. ‘This pre-
cipitates the phosphate of uranium which is filtered off and washed. If
the filtration is difficult it may be successfully accomplished by the intro-
duction of some shredded filter paper. The precipitate on the filter
paper is treated with an acidified solution of potassium ferrocyanide and
if uranium is present a characteristic red-brown stain is the result. The
filtrate is then treated with sulfurous acid in distinct excess, which re-
duces the chromic and vanadic acids and the excess of the sulfurous acid
is removed by boiling. This solution is then treated with bromine water
in distinct excess and the excess of bromine is removed by boiling. The
bromine oxidizes the vanadium to the acid condition and does not affect
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the reduced chromiuth. During the boiling to remove the excess of
bromine some of the chromium is precipitated as the phosphate, and the
precipitation may be made complete by the addition of ammonia in faint
excess and the removal of the excess by boiling. A green precipitate
indicates chromium. After the removal of the chromium by filtration
the filtrate is made alkaline with ammonia and saturated with hydrogen
sulfide, which gives the pink or violet oxysulfide of vanadium if that
element is present.

The results are given in the table. Solutions were prepared containing
one mg. of V305 and UO,! to a cc. and 10 mg. of CrO; to a cc. The
initial volume in every case was 15 cc. when the ammonium phosphate
was added, the solution reached a volume of about 50 cc. when the chrom-
ium was precipitated, and it was concentrated to about 20 cc. before
saturation with hydrogen sulfide.

TasrLy 1.
CrOs TO: V205
present. present, present. Test for Test for Test for
G. G. G. CrOs UO0:. V2 0s.
(G0 0.001 S Distinct R
(2 ... .. S T U N 01001 R Distinct
(3y....... 0.100 0.001 0.001 Heavy ppt. Distinct Distincet
). ...... 0.100 0.001 0.001 Heavy ppt. Distinct Distinct
(G —— 0.001 0.010 ........ Distinet Strong
6)....... ... 0.010 0.001 ........ Strong Distinct
@....... 0.100 ... Heavy ppt. o
®&....... 0.001 0.100 Faint green ppt Heavy ppt.
(0. ...... ... 0.100 .. Faint white® ppt.  Heavy ppt. Co
agy....... 0.001 0.010  Green ppt. Strong

“ Possibly a trace of uraninm ammonium phosphate.
NEw HAvVEN, ConN.
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Introduction.

The viscosity curve of the above system at 23° was carefully deter-
mined by us? in 1917, and the experimental results were shown to agree
closely with the empirical formula: ¢ = am’S 4 by’® (where 5 is the
viscosity of a mixture; n; and 7, the viscosities of the 2 components;
a and b the mol. fractions of the 2 components in the mixture). The
maximum divergence between calculated and observed values was only

! The radical uranyl, not the oxide.
* Kendall and Monroe, Turs JOURNAL, 39, 1787 (1917).



