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sp'int of wood. The wood will instantly take fire and burn with
great brlliancy.  Hence the gas has the samo characteristic as thut
obtained by heating mercuric oxide and is therefore Oxygen,

The above process is called clectrolysis and is frequently employed
in decomposing chemical compounds.

When the above experiment is carefully made, it is found that
the only substance that undergoes permanent change is the water.
Tho weight of the water is diminished in exact proportion to the
amount of gas evolved. Besides, if the operation is continued the
wator will be completely resolved into tho two gaaes.

Exp. 17.—Take a strong glass tube, about thirty centimetros
long and ono centimetre in dinmotre.  Choose a goud, sound cork,
pass two short copper wires through it, connecting their extremities
within the tube with fine platinum wire. Insert tho cork tightly in
the tube and cover it with scaling wax.  Such a tube is called a
Fudivmeter, of which thero are many forms. Now, fill the tube
with acidified water, and place it over the platinum strips, taking
care that they do not touch each other. When the tube is about
two-thirds full of water, press it firmly against an indis rubber or
paper pad on the bottom of the tumbler, wrapping a towel loosely
routd the tube, and connect wires in the cork with the battery.
The fine platinum wire will soon become red-hot and explode the
gases, On raising the tuboe from the pad, the water will rush up
and fill the tube, showing that the two gases have united to form
water which appears as vapor on the tube before it 18 raised -from
the pad.

“Vater is, therefore, composed of two gases, Oxygen
and Hydrogen, in the proportion of one volume of the
former to two volumes of the lutter.

Combination by Volume.—In the preceding experiment if
the union of the oxygen and hydrogen be effected m an apparatus
80 arranged that the gases before explosion are heated beyond the
temperature of boihing water and kept at the samo temperature
after explosion, 1t 1s found that the two volumes of hydrogen and
one volume of oxyzen which were ixed together have become
chemically united into two volumes of steam,
cases also that Whatever the number of volumes which
enter into combiunation, the resulting 2ompound is two
voJumes.

Exp, 18.—Take two glass tubes, about one metro in length and
five millimetres in diameter.  Close oue end of each and bend 8o
that the short limb may be about twenty centrimetres lony. Fill
ono of them with acidulated water, colored with litmus or cochineal,
and place it over the pole from which the hydrogen is escuping,
until enough is collected to half fill the short limb of the tube.
Turn the short limb uppermoat and the gas will pass into it.
Half fill the short limb of the other tube with oxygen in the same
manner.

(1). Observe that when both limbs are full of water the gases are
equally compressed,

(2). By means of a pipette, to which a picce of rubber tabing or
a piece of fine glass tubing is attached, adjnst ths water iun each
tube su that it may staud at varivus heights, but always at thosame
height in each tube.  Observe that the gases expand equally as the
water is removed.

(8). If you have mercury pour an equal quantity into cach tube,
and vbserve that the gases cunitract to the same extent.

(4). Plunge the tubes into boiling water. Observe that the gases
expand equally.

3). Plunge the tubes into ice-cold water or a freezing mixture,
and the gases contract to the same extent.

Hence wo infer that Oxyyen and Iydrogen gases when compared
under the same condilions are «ffected tn the same way wnd v the same
extent by equal alterations of pressure and temperature,

When the same mode of investigation is applied to other gases,
whether elementary or compound, the following important charac-
teristics are observed :

(1). All true gasesobey the same law of compressibility.

(2.) Equal volumes of all trve gases expand equally
on the same increase of temperature.

The conlusion that must necessarily be drawn from the preceding

facts is, that all gascs, however different chemically, must be phys-
ically constituted alike. Upon these facts au Italian chemist,
Avogadro, based a most important hypothesis.
all substances, solid, liquid, and gaseous, are made up of an innum-

erable number of little particles which he called molecules, and was

thence led to the enunciation of the following law

1t is found in other

Ho assumed that

AVOGADRO'S LAW. When in the condition of a per-
fect gas, all snbstances under like conditions of tem-
perature and pressure contain in equal volumes the
same number of molecules.

Relative Weight of Moleocules. Tho above law, enunciated
by Avogadro, in 1811, is considered one of the most impo tant in
the wholo range of chemical science. It is to tho chemist what the
law of gravitation is to the astronomer. Wo have indicated only
one of tho ovidences in its favor. Tt is in reality a generalization
from a largo mass of fucts, a1 d the best proof of its validity is to be
found in the circumstance that it not only explains the known facts
¢f chemistry, but also, that it is constantly leading to new discov-
eries. It gives nt once the means of determining dircctly the re-
lativo woight of the molecules of all substances that can exist in
the state of gas. For it 13 obvions that The ratio of the weight;
of volumes of gases, compared at the same pressure
and temperature, must represent the relative weight
of the molecules of these gases. Now it is found by ex.
periment that given volumne of oxygen 1s sixteen times heavier than
an equal volume of hydrogen, under the same conditions ; there.
fore, the molecule of oxyyen is sixteen times heuvier than the molecule
of hydrogen. ’

Atomic Weight of Elementary Gases.—It has been
shown that two volumes of hydrogen unite with one volume of
oxygen to form two volumes of steam ; and by Avogadro’s Law wo
know that the two volumes of steamn contain the same number of
molecules as the two volumes of hydrogen, henco we have—

2 vols. hydrogen +1 vol. oxygen=2 vols. steam,
or 2 mols. ¢ Llmol. ¢ =2mols, ¢

Now, in the two molecules of steam there is but one molecule of
oxygen ; therefore in one molecule of steam there can ouly be half
a mulecule of oxygen, aud the weight of the oxygen corresponding
to the semi-molecule is the smallest quanity of that gas that can
take part in any chemical change, and as it cannot be further
divided by any chemical means it is called an atom. Woe shall find
that the moleculo of hydrogen can also be divided inte two parts,
and tht one of these parts is the least quantity of hydrogen known
to take part in any chemical action, and is, therefore, calléd an
atom of hydrogen. It-bas-been found conveniont to take 1as the
atumic wweight, or weight of a semi-mol :culo of hydrogen. The
weight of the molecule of hydrogen is, therefore, 2 ; and since
oxygen is sixteen times heavier than hydrogen, the molecule of oxy-
gen 18 32, and consequently its atomic weight is 16.

Hence, To find the atomic weight of an elementary
gase, it is only necessary to find its weight compared with
hydrogen as the unit.

Specific Gravity of a Compound Gas. —Suppose that ina
given volume of steaun there is a certain number of molecules, then
by Avogadro’s Law the same volume of hydrogen will contain the
same nuinber of molecules. Therefore, the weight of a given vol-
mmne of stean has the same ratio tu the weight of an equal volume
of hydrugen that a molecule of steam has to a ynulecule of hydrogen.
But the mulecule of steam is made up of two atoms of hydrogen
and one atom of oxygen ; its molecule weight is therefore, 18, and
the molecule weigh. of hydrogen is 2, or the ratio is 9 to 1. There-
fure, tho specific gravity of steam compared with hydrogen as the
unit is 9.

Hence, The specific gravity ot a compound gas com-
puared with hydrogen as the unit is found by taking
half its molecular weight.

Cunversely, To find tho molecular weight of a gas it is
only necessary to find its specific gravity referred to hy-
drogen as unity, and then multiply it by 2.

Deflnitions. —From the preceding paragraphs we have tho fol.
lowing definitions :—

Molecule..— molecule is the smallest partide of « compound ar
element that can exist in a free state,

f
f
|

Atom.—An atom s the smallest portion of a chemical element
that s knuwn to take part in o chemical chunge, and is almost invari-
ably the semi-molecule.

Atomic Weight.—The alomic weight of an element is the
smallest proportion, by weight, in which it enfers into or is expelled
Jrom o chemicai compound, the weiyht of hydrogen being taken as
unity.




