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ELEMENTARY CHEMISTRY.
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CITIAPTER It —(Continued.)

80, The Hydrogen Harmognicum.

Bxp. 13.—Tuke o gluss tubs, open ut both ends, about one
centimotre wide and 30 centimetres Jong, and slowly pass the
jet up into it, the flame is seen suddenly to clongate andn
wnusical note results. ‘Tho note emitted depends on the diam-
eter and length of the tube, conseanently tubes varying in

83. By the action of Zinc on a strong Solution of
Potash.

Exp. 18. —Add « little granulated zine to a strong aqueous
solution of caustic potash in a. test-tube, to which adapt a cork
aud delivery-tube.  On boiling, a gas will be slowly given off,
which anay he collected over water in the uswal way. Some
steam will pass over, but this will condense. On applying a
light tu a test-tube full of the gas, it will give the well- known
Ihme of hydrogen. The following equation expresses the
reactign :— o '

Zn
Zinc.

2KOH
Potassium hydrate.

Zn(HK),

Zine potassate.

+ H,
Hydrogen.

these particulars may be used to produce Jifferent squnds. By § Tins method is nteresting trom its theoretical bearing rather

raising or deprussing the tube, Jhe intensity of the sounds nuy
bs graw'y varied. Ordinary widc mouthed bottles may bo
“used instead of tubes. Theso musical notes are really a suc.
cession of detonations due to the periodic combination of the
atmospheric oxygen with the issuing jet of hydrogen, and suc.
ceeding cach other with such swiftness as to prevent the ear
observing the intervals between them. They may be produced
by any combustible gas burned in the same way.

81. Reducing action of Hydrogen.

Exp. 14.—Teke o hard-glass tube, about 20 centimetre
long and 1 centimetre in diameter, aud draw out one end toa
“moderately wide jet. Place midway iu it a thin layer of cop-
per oxide, CuO, connect it by a cork and glass tube with the
drying tube, which is itself joined to the generating flask.
Generato hydrogen as usual and keep up a steady current
through the apparatus. When all the air has been expelled,
apply heat to the tube su as tv ruise the temporature of the
copper oxide to a low red heat.  The oxide suon begins to glow
and steam issues from the end of the tube, and may Le cun-
densed in a cold flask. The lamp may be removed, and when
the glowiug ceases, the tube is seen to cuntain a red budy:
easily identified as metallic copper. The change is expressed
by the following equation :—

Cu0 H, Cu 4+ H.O
Covper oxide. fydrogen, Metalllc copper. Water.

This reaction has been employed to determine the composition
of water by weight.
Iron rust, ¥o.:0,, may be substituted for the copper oxide.
Motallic iron will be left in the tube, and in a very fine state of
division, in which condition the metal easily takes fire when
scattered out of the tube into the air, so rapidly does it combine

~with the oxygen again.
equation—
Fe,0 8H, 2Fe +4 8H.O

Ferric oxide. Hydrogen. Jion, Water.
OTHER METHODS OF PREPARING HYDROGEN,

82. By the action of Zinc on Dilute Hydrochloric
Acid. .

Exp. 15.—Add to a few pieces of granulated zine, contained
in a test-tube, some dilute hydrochloric acid till there is a brisk
cifervescence.  Apply a light to the mouth of the tube, the
sharp explosion and the well-known Jambent flame show the
presence of hydrogen. The reaction is expressed by’ the equa-
tion :— '

Tho reaction is expressed by the

2HCL + Zn = 2ZnCl, + H,

than from any pracuicar utihty. But if 1ron tilings are added
with the zine, hydrogen 1s given off without the application of
heat. The zine dissolves, as above, but not the iron, which
forms a galvanic circuat, and thus hastens the solution of the
zine. By this process very pure hydrogen may be prepared.

84. From the Decompositicn of Water by Iron at
a red heat.

Clean iron turnings or filings, free from rust, are placed in a
piece of clean gas-piping, and are heated to low redness ina
furnace. The cheapest furnace for this purpose is an ordinary
plumber’s furnace with holes pisrced through its sides. Steam
generated from a flask of boiling water is then conducted
tarough the tube, and the liberated hydrogen is collected over
wator in the usual way. "The reaction is— . ;

8¥e 4 4H.0 Fe,0, 4H,

Tron. Water, Maguctic oxido of Iron. Hydrogen.

The maguetic uvxide of irun produced in this expe.iment is
adhorent, aud a protection from further rust. Barff's process
fur preventing articles from rusting, is an application of this
principle. '

85. From the decomposition of Water by Mag-
nesium. '

The preceding experiment, though interesting, is quite a
troublesome one. By substituting magnesium for iron the
experiment may be conducted in a glass tube, and will be
much more satisfactory.

Exp. 17.—Place about 3 feet of magnesium ribbon, in
folds, in a hard- glass tube in such a way that the metal touches
the glass in a number of poiits. Draw out on= end of the
tube to a pretty wide jet, and attach the ot.er to a flask of
water. Boil the water in the flask and allow the steam to
flow until the air is expelled. Heat the tube sufficiently.to
prevent condensation at the mouth of the jet. Then heat the
metal strongly at the extremo end.  After o few mor.ents it
takes fire, burning brilliantly, and the escaping hydrogen may
Le lighted at the jet. Xt is best to keep the metal quite hot

throu"hout The reaction is :—
?‘ H.0 = Mg0 4 H, .
Magneslum,  Water, Mngm,sm Hydrogen. .

SUMMARY AND ADDITIONAL FACTS:

86. History.—Hydrogen was probably known as early-as
the sixteenth century, but its true nature was first ascertained
by Cavendish . 1766. It was named hydrogen by Lav oisier.
It was liquified almost simultaneously and -independently by
two distinguished physicists, M. Ca\lletet, of Chatillon-sur-



