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PREFACE.

Tuta work has been provided for the use of beginners in the
study of Chemistry more especially for students of Befence
Classes. It has therefore heen made an capeeial object to
avoid technigalities as far as possible, and fo afford a plain
and briaf deseription of the preparation and properties of the
elamentary bodies, and their principal compounds. A eom-
pleto ennmeration of theso bodica world' have occupied mach
space, and might disfract thia.”auent.'ihn of the learner from
those properties with which it is fEnportant he should first
become acquainted ; neverlh&la;aé,_ tha present voloma exhibits
a comprehengive view of the latest improvements and dis-
coveries of modern chemical selance,

The author is not acquainted with any elementary work in
which the new system of molecolar equivalents and systematie
notation has been adopted, and where the varions Rules mre
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the data for ealenlating the equivalent by weight of the com-
pound, but also gives lim the proportion by volume in which
the elements are noifed. The formaula in eoinmon uze, HO,
does not represent the proportion by volume in which the
elementa exist.

8rd. The chemical equivalents uaally adopted do not repre-
sent uniform combining qus.ntmes. +Tn the fire place, let us
obgerve that the compesition of the poly ocid bases, soch as
slumina and ferrie oxide, has almost always besn expressed
by molecular formula, and not b E equivalent formmla. It wes
known that one molesala of ing would salurate threa
molecnles of sulphorie acid, and this quantity was wrongly
termed &n equivalent of alumina. The troe equivnlent of
alumine—that is to say, the guantity of aluming which
corresponds Lo one moleculs of potash or oxide of silver—is
'tl:e quanity of alumina which contains an equivalent of oxygen,
It is this quantity which eatorates an eqm'-ulant of sutphurie
acid. The general formuls wmsed, ALO,, 8 850, did ned

express an oquivalont of sulphate af aluming, but a moleenle
of molphate of alumins.” . . *Iiis seen from the above
that after having pointed out the diffrence between atoms
and equivalents, the prograsa of science leads to the separation
of the iden of molegule from that of equivalent of & compound
body."x

f{n atom 18 the smallest quantity of an element, indivisibla
by chemical meana, which can exiat in & compound body.

A molecule is the smallest guantity of an element—radical,
acid, base, salt, or other compound—which e supposed to
exist in the frea state,

i !t!aleculas, in fact, are not alwaye eguivelent among each
other. u.[qmva.len{: of phosphorie acid in not equivalent
to one molecnle of seetic am.d, and cme molecule of aluming
ig mot :aqu.walsnt tu one equivalent of oxide of silver.':

Omne atomic equivalent of citric neid will neatralise three
atomic eqoivalents of sodmm, and one atomic eqmvaleut. of
oxide of bismuth require three ntomic equivelents of mitrie
acid to form ternitrate of bismuth.

4th. The reeent resgarches in organic chemistry of our most
distinguished chemists tend {0 establish the molecular
* A, Wuorke, CTendenl Newy, vol, 11, page 110
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equivalonts of earbon ea 12 and oxygen as 18.  The limits of
this work will not admit of any lengthy arguments in favonr
of the new notation ; let it sufies that, after examining the
question of specific heat, isomorphism, &e., and the prineipal
argumenta pro and con, the anthor considers that the weight
of evidenee Is in favour of the new moleenlar equivalents,

Chgmizal Agfinity is the affinity of one substsnce for
angther. Affer combination the comﬁ:und usnally possesses
new charsclers and propeties, | following are a faw
exgmples :—

Ex. 1. The metal sodium s a powerful alkaline bage ; when
iniroduced inta a jarof chlorine gas, the afilnity of the soedinm
and chloring egupe them to enter into combination forming
<chloride of sodivm, cormmon sall.

Ex, 2, When a yiizture of oxygen and hydrogen are cansed
to unite (by an electric apark), an explosion takes place, the
ganes disappear, and water In formed by the chemical affinity
of oxygen for hydrogen.

Ex. 8. If to a solution of chloride of barium snlphuris
neid be added, the affinity of sulpharic aeid for barium being

ater than the affiinity of chlortne for that fase, sulphate of
%:iium ig formed, and chlorine in combination with Lydrogen
(HCI) remaine in solution.

Ex. 4. When water is added to quicklime (oxide of
caleium), great heat is generated from the chemical unfon of
the oxide of caleium with water foxming hydrated oxide of
caloium.

Ex. 5. If a piece of potassium be thrown on water, the
affinity of the polassium for ihe oxygen of the water conses
ite decomposition, oxide of potassinm is formed, and hydrogen
pet frea. Tha best generated im pufficient fo spontanconsly
ignite the hydrogen gas.

Ex. 8. When a few graina of iodine are brought io confaet
with phosphoras, the effinity which exiatz between these
elemenis causes them to combine with the spontanesous
eombugtion of a portion of the phosphorus.

Egluimi!mts are the proportions by weight or volume in
which- one element or eompound unites with another to form
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a definite chemical salt or compound. The following are a
few ezamples :—
EQUIVALENT BY WEIGHT.

Ex. 1, The aquivalent of hydrogen is 1, and that of chlorine
is 85-48. Thess elements combime forming hydrochlorie acid
gas, the equivalent of which is 86 46.

Ex. 2. The equivalent of sodiim 1= 28, and that of chlorine
B5-46. These elements combine forming chloride of sodinm,
equivalent 5848,

Ex. 8, The equivalent of nitrate of silver is 180-97, and
that of chloride of sodium 5846, If these salts are dissolved
(in equivalent quantities) in water abd mived, oue equivalent
of ehloride of silver, 148-48, and one equivalent of nitrate of
sodiom, B5-00 are formed.

Ex. 4. The eguivalent of hydroehlorie aeid is 50648, and
that of hydrate of potassium ia 5611, It these corpounds
be mixed, one equivalent of chlonde of petessium, 7457, and
one squivalent of water, 18-00 are formed,

Ex. 5. One equivalent of zins, 65-06, when dissolved in one
equivalent of sulphurie acid, 98-00, forms one equivalent of
sulphata of zine, 161-06, and iwo equivalemts of hydrogen,
2-00 are evolved.

* EQUIVALENT BY VOLTAE.

Ex. 1. The volume of hydrogen is 1, and that of oxygen is
also 1. Water, H,0, is femed when two volumes of hydrogen
are nnited with one volume of oxygen.

Ex. 2. The volums of nitrogen 15 1, nnd thal of hydrogen
is 1. Ammonia, NH,, is formed when one volome of nitrogen
18 exploded with three volumes of hydrogen.

Elements or simpls substances ave forms of matler that we
are muble to resclve into any simpler condition. Thus, oxy-
gen, hydrogen, aulphar, &e,, are tarmed elements.  Water or
&ir are not elements, being resalveble, the former {waler) inte
oxygen and hydrogen goses; the Intier (air) into oxygen,
nitrogen, pases, &o. The nomber of elementory bodies ad
present recognised are 65, of which about 50 are metals,
the rest ars termed the non-metallic or metalloid clements,
Arsenic and Tellurium, though possessing the properties of
metals, aro yet intimately connected with the metslloids.
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Aeid.—Holutions of acida and all acid subetances have the
propeﬂg of ehmgé‘ug wost}) vegetable blue colouring matters
red. Exsmple: Blue litmoe papers are nsed extensively in
the Inboratory for the puwrpose of detecting the presence of
eoids, which Immedistely turn the blue colour red.  All acids
unite wikh buses to form compounds named ealts,

Alkali.—Bolutions of elkalis and sll alkaling fmbetances
possess the property of changing red litmua blue, and yellow
tarmerie of a reddish brown eolomr. Hed litmus papers and
yellow tumeria test papers are emploved for the detection of
alkaliz in solution. All alkalis unite with acide to form
salts, which are nsanlly neutral.

FBase.—Bnges, alkaline or otherwise, unite with acids to
form noutral, aeid, or alkaline salts.

EXANPLE] OF BALTSE.

A meutral salt, salpbate of polassinm K80, 15 formed
when one equivalent of sulphorie aeid, H,B0,, uniles with
one equivalant of oxide of potassinm, IO,

An aeid palt, bi-sulphate of potassinm K, H, 80, in formed
when two equivalents of sulpharie acid, H,50,, unite with one
equivalent of oxide of potassiom, K0 ; two equivalents of the
acid sulphats ave formed.

An alkaline salt, carbonate of Po’sassium, K00, is formead
when one equivalent of a feeble neid, earhonie acid 0O, unites
with one equivalent of oxide of pelussivm.

Rational Formule express the arrangement or grouping of
elements acoording to their supposed affinitica for sach other,
thus : Potash alom, a erystalline double aalt, is considered to
be sulphate of aluminivm and sulpbate of polassium in
combination with twenty-four equivalents of water of erystalli-
gation. The rational formula is therefore

A4, 8(80,), K,50,, 24(H,0).
Chloride of platinum and smmenium, a erystalline double salt,
in considered to be a chloride of plativum in combinetion with
ehloride of ammoniam. The rationa] formula 18 therefore
PiCl, 2(XHCI)
Empirical Formule simply expresses the nnmber of atoms
of each element in & compomnd withomt conveying any idea



