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be perfectly dry ovtside, upon the scales and accurately balance it
by weighte,  Then head the test-tube and decompose the mereurie
oxide. The red powder will yradually waste away, alobules of mer.
cury collect on the side of the tube above the heat, while the
oxyaen passes mto the first tlask and drives the water over into the
seeomd  Leave t)e apparatus at rest for a short tune titl the tube
beroanes cold, and 1t wiil be found that the balancs s undisturbed.
The whole weight is just the sume as the first,

Eence we mfer that No loss of matter takes place i Chenucal
Decomposition.

First Great Principle in Modern Scionco. Many accurate
expernnents . imilar to the preceding have been made by chenusts,
and have proved beyund doubt that matter is never destioyed.
Substances may disappear and seem to he lost, but the losa of mat
ter is only apparent.  During all the chemical changes through
which substunces may ¢o, the halance shows that the weight
remains the same ; and when weight remains the same we are ouly
following toats legitimate conscquences the great principle estab-
lished by Newton © Whon weivht remains we are peisvaded thal the
malerial romaine,  The indestyuehbility of matier is the first great
principle of medern science, and to Lavoisier belungs the glory of
naving first distinetly asserted it.

The seeond great pruciple of modern science is that encrgy,
which has been defined to be ¢ The capacity, or power, of any
bady, or system of budies, when in a given condition to do @ mea-
surable quantity of work,” is also indestructible ; but the consider-
ation of this belonga to Physics rather than to Chemistry.

Constant Composition. The first great law concerning chemi
cal combinution discovered by the use of the balance is that of the
invariable proportions of the constituents in any chemenl com
pound. In whate.er way any given chemical compound may be
prepared, or in whatever maunner its composition muy he acemately
ascertained, it is found always to contain a fixed and defimte
quantity of each of its constituent clements, ard this i a dic
tinguishing characteristic «f « chemical compound, ax oppimed to «
merc medhanical mistwie, the rcustituents of which may Le prasert in
any varying proportions.  Thus in the last expernuent the 2 16
grams of mercuric oxide will yreld two grams of merewry and .16
of agram or 112 cubic centimetres of oxygen, and alilough the
oxude can be prepared in several ways, the weight of were ny and
volume of oxygen vbtamed are always found to be the same from
the same weight of the c¢xide.

A great many experiments have been made iv the same diveetion,
and it has been found that cvery chemieal cutapuund which pus-

,gmy powder results, but (1) distinet particfes of both ivon and sui-
{ plar can easily bo recogmzed by a good magnifying glws.  (2)
Gently stir a portion of the powder mto a tumbler of water.  Tho
heavy particles of iron fall quickly to the bottom of th2 tumbler,
y while the highter sulphur more slowly subsides and collects as a
j distinct layer, (3 Stir the mixture with a small magnet, and the
particles of thoe wwon will firmly adhiero to the magnet, while the
‘sulphur can easily be blown away,
Henco we sce that, The conslituentsof the mistwie can easily be
’xqmmml by mechanical means, and that it partakes of the propertics
of both won and sulphur,
'

Exp. 16.— Heat a small portion of the mixtare of iron and
sulphw n a test-tube.  The mixture beeon.es pasty and then glows
for a short time, showing that chenneal action is taking place.
Break the test-tube and grind up s contents m a mortar. (1)
 When exanuned with a maenyng glass no particle of iron «r
; sulphur can be deteeted. (2 It 1s nu lunger attracted by the mag-

| net, or at least very httle, and therefore contaius little or no free
jiron.  (3) The iron and sulphur are no longer separable hy mech:

anical means.  (4) If a small quantity be put into a test-tube and
dilute sulphuric acid be added, a gas possessing a very offensive
odur is evolved. Neither iron nor sulphur possess the property
I alone, of evolving thus gas. Tho ron and sulphur have chemieally
| combined fornmug iron sulplnde, which pussesses n ddfimto group
| of characters which not only serve to distinguish it from the free
elements 1ron and sulphur, or a mixture of thew, but from all
other bodies.
Hence we can distinguish a chemical componnd from a mechanieal
{ mixture by the following characteristics :—
(1) The propeities of a chemicall compouind differ entirely from
i those of 1ts constituents.
12y No purely mechan:cal means will suflice to sepatate the con-
p stituenis of a deemical cempornd from cach other.
i Tne constituents of a mechanical mistine can always be separated
{ by wmechanical means,
1) A chemical compound always contamns a fixed and definite
_quantity of each of its constituents,
The constituents of a mechanical mixture may be present in uny
P varving poportions.
t  The last characteristic is the one wlich, above all vthers, enables
lus to assert positively that a given budy 18 or 18 not a chemical
compound.
|

Exp. 16.—Tahe two copper wires, each about twenty centi-

sesses a group of characters serving to define ity and so dtingiush | meties e length, flatten an end of cach, and to the flattened ends
1t fromn all other forms of matter, exibits the remarhable constaney j solder i strp of platinum, about two centimetres long by five nnlli-
of composition exlnbited by mereuric oxide.  The mference clearly | metres broad.  When these wires are connectea with the wires
to be drawn trom this 18 that Chemical compornds we constunt ey from the battery they are usually spoken of as the poles of the bat-
compostion. tery,  Dip the pares in melted parafline, aud wrap round each of

Law of Definito Proportions. — ‘Fhe adunssion of the constapey  them i thread of lamp-wick, previously soaked in paraftine.  This
of composition of chemical compounds leads us tosuspeet thatchemi- Wil protect the copper frum the action of the acid. Take a tumbler
cal combnariontakes place w defintte proportins. Weso 1L vtherwise - three-fourths full of water and add to it a teaspuunful of sulphuric
it would be impossible to give any adequate explanation of the tact i acd for the purpuse of imacasig the conducting power of the

that the constituents of mercuric oxide are always found m that
body in fixed proportions, This may be put to tho test by the fol-
lowing experiment :—

Bxp. 13.~Irt) a small beaker pour about fifty cubic centi-
metres of hydrochloric acid, and drop into, it little by little,
powdered sodium carbonate.  Effervescence takes place, showing
that gas is eseaping, and that chiemical action is going on. Continue
until the last small quantity of the sodium carbonate produces no
cfervescence.  The acid is theu all neutralized.  Then carefully
stir in drops of the acid until with the last drop the last of the
small quantity of solid carbonate disappears.  The slightest quan
tity ot cither, beyond a certain definite proportion, remains un-
changed. Hence we are lea to the following law ;—

Firat Law of Chomical Combination.—The proporlions in
which bodics unite together chemically are definite and constunt.

Chemical Compounds and Mechanical Mixturos.—We
find a variety of compound bodies in many cases clusely resembhng
chemical cumpounds, To these various names are applicd acvord
ing to the nature of the substance, such for instance as mechanical
murlure, solution, alloy, ete. DBut there is ulways a murked differ-
ence between them and true chemical compounds.  The following
experiment will illustrate this :—

Exp. 14.—Make @ mixture of iron filings and sulphur in the
propotiim of thirty-six parts by weight of sulphur, A greenish

water, Bend the copper wires ovver the sides of the tumbler sv
¢ that the tops of the platinum strips may be about two centimetres
i below the sutface of the water. Fill two test-tubes with water,
acidulated with sulphuric acid, and place them over the platinum
strips, kecping the tubes as near together as possible. G nnect the
wires with the galvanic battery and nunute bubbles of gas will im-
mediately be given off. It will svon be seen Jat twice as much
aas is given off from the pole connected with the ziuc eud of the
Ibuttcly ag from the pole connected with the piatinum end ;" when
t the tormer 1s full the latter 1s only half full.  As svun as the tube
t connected with the zine end of the battery s full, close its mouth
with the thumb, raise it out of the water, and ezanune its contents.

(1). Observe that the gas is colorless.

(2). Invert the tube and apply a match to its mouth ; the gas
takes fira and burns with a pale blue flan:a.

(3. Refill the tube, Turn its mouth upward and smell it. No
odor is perceived. Hold the tube in this pusition for a few sec-
onds, and then appty a highted mateh to its mouth , 1.0 combustible
gas s found mat. The gas has escaped, and s, theefore, lighter
than air.

The gas possessing the above properties is called Hydrogen. Tt
is considered to be an clementary bedy. It will be fully treated of
in a future number.

If the gas in the other test-tuve be examined in the same way,
it will be found that it will not take fire. Twmmerse in a glowing




