
THE CANADA SCHOOL JOURNAL.

SgtCci[.

ELEMENTARY CHEMISTRY.

CIAPTER I[.-(Coninued.)
8 o. The Hydrogen Harmonicun.

Exp. 13.-aLke a glass tube, open at both ends, about one
centimetre wido and 30 centimetres long, and slowly pass the
jet up into it, the flame is seen suddenly to Llongate andit
musical note rusults. The note enitted depends on the diain-
eter and length of the tube, consenently tubes varying in
these particulars mnay be used to produce different sQunds. By
raising or depressing the tube, dhe intensity of the soundâ may
be gratt'y varied. Ordinary wide mnoutled bottles may be
used instead of tubes. These musical notes are really a sue.
cession of detonations due to the periodie combination of the
atmospherie oxygen with the issuing jet of hydrogen, and sue-
ceeding cach other with such swiftness as to prevent the car
observing the intervals between them. They nay be produced
by any combustible gas burned in the sane way.

81. Reducing action of Hydrogen.
Exp. 14.-Take a hard-glass tube, about 20 centimetre

long and 1 centimetre in dianieter, and draw out one end tea
moderately wide jet. Place midway in 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 usuial and keep up a steady current
through the apparatus. When all the air has lieen expulled,
apply heat tu the tube su as tu aie the tunperat.ure of theo
copper oxide to a luw red huat. The Dxide buon begins to glu
and steam issues frin the enid ef the tube, aid muay be ceun-
densed in a cold flask. The lamp may be renoved, and when
the glowinig ceases, the tube is seen to contain a red bud.
easily identified as metallic copper. The change is expressed
by the following equation:-

COo + H2 = au + HO
copper oxide. Hydrogen. Metaiiic copper. Water.

Thtis reaction las beenî cmployed to deterimine the composition
of water by weiglt.

Iron rust, Fu:.0,, nay be substituted for the copper oxide.
Metallic iron will be left in the tube, and in a very flne state of
division, in wilich condition the metal casilv takes lire when
scattered out of the tube into the air, so rapidly does it combine

-ith the oxygen again. The reaction is expressed by the
equation-

FeO., + 32 = 2Pe + 3H.O
Ferric oxide. ilydrogei. Iton. water.

oTHER1. MET1oDs OP IRP.PAINIoi HYDROGFEx.

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

Exp. 15.-Add to a few pieces of graiulated zinc, contained
in a test-tube, somîe dilute hydrochloric acid till there is a brisk
effervescence. Apply a light to the inouth of the tube, the
sharp explosion and the well.known Lanbent flaime show the
presenco of hydrogen. Thte reaction is expressed by the equa-
tion

2H01 + Zn = Znal, + H2.

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

Exp. 16. -Add a little granulatel zinc to a strong aqueois
solution of caustic potashi in a. test-tube, to which adapt a cork
aud delivery-tube. On boiling, a gas will be slowly given off,
whichi 'nay le collected over water in the ussual way. Some
stean wi: pass over, but this will condense. ' On apflying a
light tu a test-tube full of the gas, it will givo the well-knîovn
flame of hydrogen. The following equation expresses the
reactipn:

Zn + 2KOH = Zn(HK)ý + H 2
Zinc. Potassium Iydrate. ine potassate. Hydrogen.

Tins nuthuld is interestiuig front its theoretical bearinig rather
than fromt any practical utilty. But if iron tilinigs are .dded
with the zinc, hydrogenl is given off without the application of
heat. The zine dissolves, as above, but not the iron, which
foris a galvaiic circuit, and thus hasteis the solution of the
zinc. By thtis process very pure hydrogen nay be prepaied.

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

Clean iron turnings or filings, froc fromt rust, are placed in a

piece of clean gas.piping, and are hcated te low redness in a
furnace. The cheapest furnace for this purpose is an ordinary
pluinber's furnace with lioles pierced througl its sides. Stent
genierated froin a flask of boilinmg water is thon conducted
through the tube, and the liberated hydrogen is collected over
water in the usual way. The reaction is-

3Fe + 41.0 = FeO 4  + 4H 2Iron. water, Magactic oxide uf Iron. ilydrugen.

The magnietic uxide of iron produced in this expe.iment is
adhorent, anîd a.protectioni from further rust. Barf's process
for pre.eeting artiefes from rusting, is an applicatio:i of this
principle.

85. Fron the decorposition of Water by Mag-
nesium.

The preceding experiment, though interesting, is quite a
troublesoie one. By substituting magnesium for iron the
experimient may be conducted in a glass tube, and will be
nucli more satisfactory.
Exp. 17.-Plaée 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 points. Draw out on- end of the
tube to a pretty wide jet, and attach the ot .er to a flask of
water. Boil tie -water in the flask and allow the steam te
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 tie- extremo end. After a few mor.ents it
takes fire, burniug brilliantly, and the escaping hydrogen may
be liglhted at the jet. It is best to keep the metal quite bot
throughout. Tte reaction is:-

Mg -+ HO = MgO +H 2  -
Magneslum, water. Magnesia. lHydrogcn.

SUMMARY AND ADDITIONAL FAcTS.

86. History.--lydrogen was probably known as early-as
the sixteenth century, but its truc nature vas first ascertained
by Cavendish iu. 1766. It was nam.ed hydrogen by Lavoisier.
It was liquified almost simultaneously and independently by
two distinguished physicists, M. Cailletet, of Chatillon:-sur-
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