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this insoluble mass., It seemns to be quite insoluble in hydro-
chloric acid though easily dissolved by water. Analysis shows
that this mass is ZrOCl, and with it was found, as an impurity,
whatever silica the separation by heating failed to remove.

Lastly, my assistant, Mr. Baskerville, has shown that much
time and hydrochloric acid will be saved if, in the solutions con-
taining much iron, the zirconium hydroxide be first precipitated
out by mieans of sulphur dioxide. This precipitate can then
be dissolved in acid and purified by crystallization as already
recommended.

Of course it need scarcely be mentioned that if silica has been
removed by ignition and treatment with hydrofluoric acid, it will
be necessary to fuse once more with caustic alkali and repeat the

ordinary purification.
UNIVERSITY OF NORTH CAROLINA,
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HILE testing the accuracy of the various methods recom-
mended for the estimation of zirconium I was led, because
of the analogy of the elements, to try a method commonly used
with titanium; zéz., prolonged boiling of a potassium bisulphate
fusion in dilute solution with sulphurous acid in excess. On
application of this method, however, on a solution of zirconium
sulphate (prepared by dissolving the hydroxide in sulphuric
acid), I failed evenafter boiling four hours with an excess of sul-
phur dioxide toobtain a precipitate, if the solution was acid. Ifthe
solution was nearly neutralized with ammonium hydroxide and
then boiled with an excess of sulphur dioxide, after being
greatly diluted, a precipitate was produced. This precipitation,
however, was incomplete, even after boiling six hours or passing
steam through the same for two or three hours. The precipitate
too was very finely divided, running through all filter papers at
my command. Therefore this method could not be used.
But an addition of sulphurous acid to a golution of zirconium
chloride, even in a cold acid solution, a dense white precipitate
was immediately noted. Ou boiling with an excess of sulphurous
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acid in a neutralized solution, 7. ¢., the hydrochloric acid solu-
tion neutralized by ammonium hydroxide until the slight pre-
cipitate forned was no longer dissolved ou boiling, and this pre-
cipitate then taken up with two or three drops of dilute hydro-
chloric acid, the zirconium swas completely precipitated.

The accuracy of the method is seen in the {following results:

Found. Used.

ZrOye v onr vt v 1074 .10 7
PN a.107 0.1077
......................... 0.1043 (r.[038
......................... 0, 1070 0.1077

R R I R IR 0.1047 0.1030

The precipitation took place immediately on addition of sul-
phureus acid, and after two niinutes boiling the precipitate set-
tled quickly and was easily filtered.

This niethod then is applicable to the cliloride ouly, and a sul-
pliate would have to be first changed into chloride by precipita-
tion with animonium hydroxide aud re-solution in hydrochloric
acid. 'The presence of large amouuts of sucl salts as ammonium
chloride did not aid the precipitation of the sulphate. The pres-
ence of free hydrochloric acid must be avoided and it is best to use
a fresh solution of sulpliurous acid or the sulphur dioxide gas
direct.

This method affords an excellent means of separating zirco-
nium from iron. Several experiments were carried out upon
solutions coutaining known amounts of the chlorides of these
two metals. The zircounia was precipitated by sulphurous acid,
boiled five minutes, and washed four or five times with hot water.
Tle iron was titrated in the filtrate.

The experinients resulted as follows:

Found. Used.
ZrOy v e 0.1074 0.1070
Fe.ovvvevnaniiiai iy 0.0825 0.0823
Y2 < 8 P 0.1078 0.1070
Feoiiteatienneriniieniiaan.s 0.0820 0.0823
ZrOye v vvooeanessananianacaais 0.1043 0.1043
Feoi ittt nnnennnesinnne s 0.0439 0.0423

This method served for the separation of zirconium and alumi-
num as well, as may be seen by the following results:

Found. Used.
ZrOyeeeerveeriesesseaianenas 0.1042 G.1043
ALOg e e 0.0608 0.0610
ZrQgevoes s eres siet et eeana 0.1070 0.1070
ALOg cvevvveeia i 0.0316 0.0303%
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