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PREFACE.

Tams volims i designed o be & faxd-book of Chemistry, sulted to the
wants of bigh schools and scademies.

The suthor believes that the following festures of his work sdapt it
to the purpose for which it was designnd

1. It containg no more than can be mariersd by average classes in the
time usually given to the study of Chemistry in the high schools and
scademien. .

1. Itis thoroughly systematized. The order and development of sub-
Jects 18 thought to ba logical, and the arrangament of topics espacially
sdapied to the best msthods of conducting the excrcises of the class-
FOOIL

& It i written in socordance with modern theories, and mo paine
have been spared in the sttempt to make it fairly ropressnt the presod
stats of the science ax far an ita elementary character will permit.

In addition to his sitempt to meke thess features prominent the
suthor has not forgotien that a student will sucoeed bent when reguired
to learn one thing al a ime. Ha belioven that the dificulty often found
by pupils in Chemistey doos not lie in lis laws, nor In [t nomenclatans,
nor in its reactiona, nor in soy other one feature =0 much as in the
illogical attempt to learn them all at ones. He haws therefore pressnted
each one of thoes and other mubjects separately and in natoral crder,
like the soccessive staps of & ledder, leading to & height from which the
pupil may have s cloar view of the sclonce.

Mor has be forgotten that Chemistry more then any other science
rests npon experiment, that while ita lawe may be seploined by certain
theoriss, they are at the pame time quite independent of such theories,
being logical deductions from skillful and repeated experiment. He has
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apught to present them ss soch, apd while the stndent ia exlightensd by
the synopsis of the paragraph (numbered in parentheses) concerning the
ohject of the expariments which he is about o study, the law itself ia
made to appesr &8 the result to which the experiments have led him.
Moreover, while the properties of bodies may be Hlustrated by experl-
ments meds withont especisl precauticos, lawe can be established ouly
by experiments from which all sources of error have been eliminated.
To such the stedept’s mind is directed.

Tha work 4 not designed to do away with oral instraction, bt rather
to facilitate it. The aynopacs of the paregrapha ars texls which, taken
together, give en outline of the entire subject, and which the lecturer
will find it profitable to illustrate by desoriptions end experiments of his
own in addition to those given in the topica which ihe stodent
etudies.

The snthor finds it impracticable to name all the authorities to which
bo e more or leas indebied. He muost, however, gretefully acknowledge
the assistance derived from Hofmann's Introdoction to Medern Chemis-
try, Roscoe's Lessons in Elementery Chemistry, and Cocke's Chemical
Fhilosaphy, Fart L '

For cats Hoa, 28, 30, 32, and 36, the author is indebtad to Muspratt's
Applied Chemistry; for Nos. 63 and 64, to Atkdinson's Ganot's Physics
(London, 1867); nll others are from his own drawings.
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Armawy, Juns 1369,



ANALYTICAL CONTENTS.

INTRODUCTION.—-ON PHYSICAL AND CHEMICAL CHANGES
All changes to which matier is subject are either physical or
chemical.
Chemistry i the seicnos which treats of the composition of
matter sod the chemical changes to which it is subjoct.

CHAF, L—0ON THE COMPORITION OF BODIES
All pubstances are either elements, compounds, or mixtures.

Ermueyra —Nitrogen,
Oxygen.
Hydrogen.
Carbon,
Homenclatare,
Symbols.
CowrorEDe—Pure water,
Carbonie dioxida.
Avirvems.—By Bleckriclty.
‘ By the Prism.
By Chemical Action.
HYNTHEAR.
MrxrUEEs.—Air.
Water.

Diffeeion and Cemoso.
Fileretion, Evaporation, Distillation.



ANALYTICAL QOKTERTS,

CHAF, IT.—0ON (HEMIOATL ATTRACTION,

Attraction aoting upon atoms of bodiss under certain condi-
tions and sabject to definite laws produces all compound
bodies.

Cenditions on which it scta.

Laws which govern ita action.
By Volume.

By Weight.
The Atemic Theory,

The effect which it prodices.
Compounda by Direct Combination,
Compounds by Subatitntion.

Nomenclaturs of the compounds formed.

Bymbola representing composition and reactions.

CHAP. TIT—ON CHEMIOAL GROUPS.

Eoments and compounds are 80 numerous that they must be
studied in gronps. That gystem is beet which brings inte
the same group bodies whose properties are most nearly
aliicn,

The Non-Meatala.
Quantivalonos.
The Tnivalent or Chlorine gronp,
The Bivalent or Sotphor groop.
The Trivalimt ar Nitrogen group.
The Quadrivalent or Carbon group.
The Matals,
Metals of the Alkalisa,
Metals of the Alkalios Bartha,
Motals of the Earths.
The Zino class,
The Ircn claes
The Tin class,
The Tungaion class. =
The Arsenic class,
The Lead closs.
The Bitver class.
The Gold alses.



ANALYTICAL CONTENTS. T

CHAP, IV.—0N DECOMPOSITION IN PRESENCE OF AIR

‘Organic substances, or hydro-carbons from them, exposed to
air under proper conditions of temperature and molsture
mey be decomposed, producing chisfly cerbonle dloxide
and watsr.

Combustion.

Heat.

Light
Reapiration.
Docay.

CHAP. V—ON DEOOMPOSITION IN ABSENCOE OF AIR.

(Organic substances from which air is wholly or in park ex=
ainded may be decomposed by the action of hest or
moisture.

Destructive distillation.
Decay.

-

CHAP, V1L—0N DECOMPOSITION BY FERMENTS

Msny organle substances are decomposed by the presencs of
decaying organic matter which contains nitrogen.
The Aloholic Fermentation.
The Acetous Fermentation.

CHAP, VII—ON THE CHEMICAT. ACTION OF LIGHT.
Decompositions.

Photograpby.
Eolar and Stellar Chemistry.

CHAF, VIL—0N THE CONSERVATION OF FORJE



