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Closed Tube Test.—This test may easily be made quantitative
for approximate determinations of water, volatile sulphur, etc.
A weighed amount of material is put into the tube, tapped down,
and heated regularly. The upper part of the tube containing the
sublimate is then nicked with a file and broken off. If water is
being determined, two small corks are put into its ends, to prevent
evaporation. The piece of tube and sublimate are then weighed ;
then the tube is heated until the sublimate is driven off, and
weighed again. The results on pyritic ores have proved satis-
factory. A piece of gothite gave 10.28 per cent. water; theo-
ry requires 10.11 per cent. ‘Time, five minutes,

Open Tube Test.—The behavior of the antimony coat is some-
times different from that usually described in the books. The
entirely volatile oxide, Sb,0,, is sometimes the only product, not
a trace of the non-volatile Sb,0, being formed. [ have observed
this in allemontite, dyscrasite, and ullmannite, particularly. It
takes nearly a red heat to volatilize this coating, and if the upper
end of the tube from which the vapors are escaping be held in the
flame, the latter is colored pale yellowish green (arsenic, pale
blue). Penfield is the only writer who mentions the formation
of this volatile coating exclusively by some minerals, but his
experience as to which give it does not exactly coincide with
mine.

It is imiportant when testing in the open tube, if any substance
whatever does not give a sublimate in lunip, to powder it, and
finally to heat with the blowpipe flame from the outside as hot as
the glass will stand. Some sulphides, such as sphalerite and
argentite, do not roast until thus heated. With these precau-
tions, the test is uniformly reliable.

Flame Tests.—When testing for phosphoric acid, the assay on
platinum wire is touched when %of to concentrated sulphuric acid,
and brought into the outside edge of the Bunsen flame as low down
as possible, and as slowly as possible. By thus proceeding, phos-
phorus can be infallibly detected in any combination, according
to my experience, thus rendering unnecessary the ammonium
molybdate test. The flame is slightly bluish green close to the
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wire, grayish green a short distance away, and yellowish green
farther off.

When testing similarly for boron, the assay should be held
slightly higher, say an inch higher, in a hotter part of the flanie.
When testing for boron with Turner’s mixture, it is an advautage
to moisten the mass to a paste with a drop of concentrated sul-
phuric acid, and then put moist into the edge of the flame.

Reduction to Metal.—When reducing with soda on charcoal, if
an assay proves very refractory, it is uniformly of advantage, and
never deleterious, to add sonie borax to the assay. This is par-
ticularly useful in reducing tin oxide, and is to be preferred to
potassium cyanide because of its harmlessness.

Test for Fluorine.—The fusion with potassium bisulphate de-
coniposes any fluoride, but the test of the vapors with Brazil
wood paper is not reliable. ILight, air, and age, seem to deteriorate
rapidly the sensitiveuiess of the paper. I have found it more re-
liable to make the fusion in a rather large closed tube, of say 5 to
8 mm. dianieter, heating regularly with the tube almost horizontal.
The silica ring deposits just above the assay, and the odor of the
gas is often quite plain. Cool the tube, nick it below the silica
ring, break, and hold the upper end vertically under, and close to
the nose. At this instant the odor of hydrofluoric acid will be
perceived with certainty, if any has been driven off, and by a little
experience the odor can be distinguished with as much certainty
as the smell of ammonia. A still more conclusive proof consists
in letting water run slowly over the silica ring. If it {s merely a
sublimate of a volatile salt, it will be dissolved and disappear ; if
it is the true silica ring, it will become gelatinous, seen under the
lens, aud on carefully drying the tube the white ring is again
strongly in evideuce.

Test for Arsenates.—All give the arsenic odor and coat on char-
coal, but sometimes so slowly as easily to escape detection. Mix-
ing with charcoal dust and soda, and fusing in the closed tube or
open tube does not invariably give metallic arsenic or the oxide,
on account of the heat being insufficient to reduce some arsenates,
e. g., of zinc. Putting this mixture in the lower end of an open
tube, and playing on it with the reducing flame of the blowpipe
directed into the tube, will always give the arsenic coating. All
mercury compounds are also thus reduced, and deposit a mercury
coating, and it is a good nieaus of testing for antimonates, tellu-
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rates and selenates, while ammoniuni compounds give ammonia gas.

Test for Silica in the S. Ph. Bead.—Many silicates are attacked
rapidly, the bases dissolved, and the silica left either in flocks or as
a skeleton. However, on long blowing, some silica dissolves in the
bead, and if only a small piece of mineral is used and the blow-
ing is strong, all may dissolve up clear. Hirschwald determined
that the bead can dissolve 2.5 per cent. of its weight of silica ;
my tests have shown close to 2 per cent. but that more can be dis-

solved if other basesare present. For instance, the bead dissolves—
2.25 per cent, of silica if no other base is present,

2.25 L ¢« ¢ 385 per cent. of alumina is present
3.03 [ 43 [ 113 852 ¢ [ llme 13

3.40 (13 143 66 143 31,7 113 ¢ . “' 13
4.04 ‘ “o e Y 10,91 ‘ ‘ zinc oxide is present.

It results from this behavior, that in silicates rich in bases, an
amount of mineral equal to even 30 per cent. of the weight of the
bead (as in thaumasite) may be dissolved up clear. Two obser-
vations will obviate this difficulty. If the mineral is not white,
as it is attacked, the edges will become white and clear as it is
being dissolved, and the presence of silica thus proved. If the
piece is white or clear, the blowing must be interrupted several
times, and then with the lens the silica can be recognized floating
in the bead. If the bead is clear, a further addition of a lump,
say one-third the size of the bead, will always, on further blowing,
cause the opalescent milkiness due to silica. By attending to
these points, I think that silica can be found with certainty in all
these silicates which are easily decomposed.

A different case is presented by those silicates which are at-
tacked slowly and dissolve en masse, without showing a skeleton,
They are not numerous, and are principally the silicates of alu-
minum, glucinum, or zirconium. In such cases, by long blowing
(five minutes), enough silica is usually dissolved in a small bead
to make it milky opalescent, which silica alone produces when
present in such a small amount as even less than three per cent.
The presence of silica can thus be proved. The minerals which
dissolve slowly in salt of phosphorus and do not contain silica are
principally corundum, diaspore, chrysoberyl, cassiterite, spinel,
chroniite, gahnite, and xenotime., They should be brought to
mind and kept in consideration iu connection with such few sili-
cates as dissolve very slowly like the above.
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