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6 MANUAL OF CHEMISTRY.
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MANUAL OF CHEMISTRY.
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W CHEMISTRY.

Change of Btate—Latont Heat.—The passage of a substance
from one form to another is always sttended by the absorption
or definite amount of heat. In passing from the
solid to the g s form, a body absorbs a definite amount of
hent with e nge of form. If a given quantity of ice at a
Tt pere below the freezing-point of water be heated, its
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In direet vision spectrosc
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The micro-spectroscope (Fig
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small bodies may be observed.
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however, the relative positions of these lines vary w
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ry scales used will give the same reading,
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e wths of the waves of rays
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NUAL OF CHEMISTRY.

pends upon the peeuliar power of the optic
the lex

¢ active snbstanee,
on, if in solo-
tion, and the wave-length of the original ray of light. The
specific rotary power of a substance is the rotation produced, in
s anid tenths, by one gram of the substance, dissolved in
active solvent, amnd examined i
The speecifle ro is det
i by n known weiglht i
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.J. Hr_hf—
f the snbstan
angle of rotation |
t p = weight in
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the su ¢. of solution ; I the length of the
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;B

L Pl
In most traments 1 ehromatie light, corresponding to the
D » of the used, and the s rotary
power f . The fact that
the rotation is rig d by the sign +, and that
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1 the above formul

hat, knowing the valoe

he weight of
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- #1 of silver,
rk, bt are

n ex-
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aesd i the

it eolored

v of the diffe
i s eomposed is not the same.
refran possess the greatest chemic
tivity—the greatest actinic power, The visible solar speetrum
represents only about one-third of the rays actually emitted

from the sun. Two-thirds of the spectrom are invisible as light,
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decomposition oeeurs at all points between the electrodes. In
compounds made up of two elements only, one element is given
ofl
always from the same §

ch of the poles, entirely unmixed with the other, and
le. Thus, if hydrochloric acid be sub-
jected to electrolysis, § hydrogen is given off at tl
nd pure chlorin at th i

the ease of eompounds containing more than two elements,
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rating
modified,

negative

poitive

L sl

1 the remaini

one pole

other.
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nd sul-
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ing potash, and liberat-
1 group at the positive
i 1 and lib-

1 sulfu

ul compounds the diferent oloments

I groups of o a8 the sulfur

and oxyvg

ple g

] E

electro-negative or acidu-
voff at th
a5 electro-positive or basy-
The followi re the ieal char-

tegralive

being positive
lous el

Residues of
after tho

ids remaining
removal of a nomber
_n.m hydrogen atoms equal tothe
basicity of the acid.

Phosphorus,

eleninm, Titaninm,
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CHEMICAL COMBINATION.

Elements,—Th

1 the earth

at majority of the substances existing in
l two or
ties from the sub-
h
it
Upon further exam-
fon we find that water has also been produe From this

A miEs reoal separates.

g from

water we Imay o in two gases,
in thei
tle

L iy

ko

, & gugar is, into other
An element is a substance which eannot by any known means
be split up into other dissimilar bodies,
|

2l ts at present known
O W *h other in
1t WOLYs, iposed.,

wvws governing the combination of elements,
1

mists,
ating n
t, as far as wo
p them in such o
ir oeeen

REOTFE, &N

we, not in the order of th

| s wee, W have :
t Law oF DEris1TE | rons.—The relative weights
ary substances in a compound are definite and invari-

1}

L we analyze water, we find that it is com-
ght of oxyzen for ench part by weig
1 that this proportion exists
whatever the source

of hydrog

the water. If, instead of decompos
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MANUAL OF CHEMISTRY.

baze are the same which will

entralize the same weight & of

neuiralize a constant weight of another base .  For example :
71 parts of ehilorin combine with 40 parts of ealeium, and 16 parts
of oxygen bine with 40 parts of ealciom, therefore 71
parts of chlo 1bine with parts of oxygen, or the two ele-
ments combine in the propor » of somee simple multiples of 71
and 1

The Atomic Theory.—The laws of Wenzel, Richter, 1 Dal

zed statements of certain

it of no doubt, but

ven
groups of s, and, ng guch
the foundations npon wh

EBCIETHCE

son of being
the v the Greek philoso
Hi

oeri

base
these |

r was not infinitely divisib
= indivisible), given by Ik
matter was supposed by

1us tot
him
seribing to thes
nd by conside

e precise by
deflnite we
ap of aton
atoms of diffs

Kind,

theory

, afforded a clear expla of the numerieal

2 th

nd oxygen alw

e of the former to eight of

ee laws.  If hydrog

it
the |

2

isiats of an

. weighing

£r, use, & he o1

pponnd e

atom of hydrog
8 It

the two

XY

he proportion 14 : 8
use they
hing 14, uni

1atom of nitrogen w
ighing 8. Further, that

itomns of oxyE

Bnters,

efinite gunan-
Davy,
ch Dalton
to unite with each =F, {18 Iere Hropor

, a8 they exp nor i= it
ws woutld have rec uy further

bisen exhued

aqutdvarlend.

on not been closely
{f Humbaoldt and of
which gases unite with

if the results of the
rning the roliin

ach other.
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34 MANUAL OF CHEMISTRY.

ren in the

translate the first three combinations g

into the followi

But the ponderable quantities in which these combinations
take place are :

ehlamin b Lo vanpil
. 2 hydrogen.
+ vve-==+ 3 hydrogen.

OXVEeDR L0 ces cuvnenn -
trogen to. ...

And as single moleenles of hydrogs nd nitrogen are in
binations subdivided to
,» water, and amm

1 contain twoequal e

e Col
chlorie a
must ¢

tities of hydrogen, oxygen, §
&8 im size than the molec etselves, And, further,
istances each molscule eontains two of th
r atoms, the re between the we

st Lo aleo the r

quantities,

mioleenles

if t i

, that of oxygen 16, and

Atomic Weight.—The distinction between moled
¥ be expressed by the following d
A molecule is the smallest gquantity of any substance that
can exist in the free state.
An atom is the smallest quantity of an elementary substa
that can enter into n chemical reaction.

atoms 1w ins :

15, npon whose nature,
1 other, the proper-
FHIent

ry substance the

& of the substance depend. In an

re the same in Kind, and nsn

atoms composing the n

VIWo In nu
lar
by

unid substanees they are dissimi
i ke

simple compour
wmeands in more o

¥ from two
ireds or t

subsaneces,
The word atom can only be used in speaking of an elementary

body, and that only while it is passing through a reaction. The

term molecule applies indifferently to elements and compounds,
The atoms have

efinite relative weights ; I X

QUAnTitat

@ of
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36 MANUAL OF CHEN

n some cases the results of analvses are such as wounld agree
with two values as the atomic weight of au element equally well.
s the correct value by the law
sorvers found that while the

In this case we can decide which
of Dulong and Petit. These

atomic w elements vary greatly fron h other, the
specific heats (see p. 19) differ from other in an opposite
ner, and to such an extent that the produet ok ad by

lving the two together does not vary mueh [ . Thi=s
known as the atomic heat. When it is not pussible
to deter by analy % is the eor-
reet atomic weight of an element, that one is se setedd which,
t, gives a result most nearly

s which of two numbe

..._:__:,_,__::.._;_._,_..___...__e..:.__
2 6.4,

atomic heats of boron, earbon, silicon, sulfi phos-
variation is shown in the follow-

'\ @fan

are subject to g

Crystallized
Crystallized

AOPPUOUE, + - onrs s emesinen vnas Sumareas

BILICO:

Crystallized

Crystallized Lo D10
Crystallized cemesnsneses LS02D

Fusid S cene 1T

Sunm

Orthorliomb at 4 s nes 0168
Orthorhombie at + $...... covvenieeess 0TI

Liquld at 4 7 omemers 2B 7
Recently fused 0.20250 .48
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a8 MANUAL OF CHEMISTRY.

, and selecting that value which is near-
law of Racult (see p. 18)

nsities of comparatively few elements are known =

composition b
est in obed

Tellurinm.
Chlc
Hroir

Toddim. ..

Phosphorus

Arsentd SO0

Nitroge: < 8

Potassium 8
112
200

The atomic
to the vay
inferred t

in most of the above instances, equal
cular weight, it may be
taf teoo aloms.
of four elemente, The
= and 1 from
double, but four times as great
es of phosphorus and
Those of

reenie, as obta

vapor densi
ir atomic

Iy eontain but one atom.

Valence or Atomicity.—It is known that the atoms of different
eloments possess different powers of combining with and of re-
ing atoms of hydrogen. Thus :

f chlorin combines with one atom of hydrogen.
vilrogen.
atom of nitrogen combines with three atoms of hydrogen.
tom of earbon combines with four atoms of hydrogen.
The valence, atomicity, or equivalence of an element is the sat-
urating power of one of its Atoms as compared with that of one
atom of hydrogen.
| Elements may b

tom of oxyge ymbines with two atoms

sai ding to their valence into— |

SR |
S
e B
Civ
—up.

Wl

Elements of even valence, §. e,, those which are bivalent, quad-
rivalent, or sexvalent, are sometimes called artinds; those of un-
even valence being designated as perissads,
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4} MANUA

OF CHEMIS

n one atom ig gpoken of, the number of atoms
red to is en either before the ay
it. Thus, H ing

ates one

at the symbol |

nt, the formula is to the eo

it the number and kind of £ of which the mole
betanee is made up are indieated, Thes mplest kind
at are known as empirical formuls, which
1 mumber of atoms which form the
ales &

» only the
wiind., Thus, HCI
hydre

i
tid with
1 of two
rof n
Maced before th
lowin

mposed of one
n; 6HD, five
rogen and one
g indicated by the
in which place it
it is «
I apply to o part of the symbols only,

elosed [rarer mes 1 thus, (B0
d thres thnes 20,

ate

maolecules,

Ao of 0

proper 1

bols

ty BEE T

ations of forinuls

wnd algebraic signs so
dieate a chemieal reacti The
the plus and

and," and th

and its results.

into the reaction
products of the r

SEHO+ H80,=K,80,+2H,0

means, when translated into ordi ary langy
of potash, each composed of ¢

two molecules
» atomn of potassium, one atom

d one atom of oxygen, and one molecule of sul

ir, four atoms of
n, and two atoms of hydrogen, hove reacled upon each
afher and hape produced ¢

of =

r molecule of potassinm solfate,
Ifur, four atoms of oxy nil
aid two molecules of water, each eon
1 of two atoms of hydrogen and one atom of ox

As no material is ever lost or created in a reaction, the number
of each kind of atem occurring before the equality sign in an
equation must always be the samoe as that oceurring after it. In
writing equations they should
whether the half of the eq
tains the same 1

atom of s

1+

¥4 be proved by exm
on before the equality s
mber of each kind of aton
equality sign. If it do not the equation is i

ning

Con-
as that after the
riet
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ANUAL OF CHEMISTRY.

acids enter into donble de mmpogition.  They are not, as was
formerly snpposed, formed by the union of a metallic with a non-
metallic oxid, but, as stated abov by the substitution of one or
maore atomes of an element or radieal for the hydrogen of the asid,
Thus, the compound formed by the action of sulfurie aeid o

quicklime is not 80,Ca0, but Ca80,, formed by the interchange
of atoms ;

and not

nd not sulfate of lime.

& used at present, applies to the compounds
formed by the substitution of a basylous element for the hydro-
gen of any acid ; and indeed, az used by some authors, t
acids themselves, which are considered as salts «
is probable, however, that eventually the name will be lmited to
sueh compounds as correspond to acids whose molecules contai
more than two elements. Indeed, from the e i of

haloid salts, i.¢, those the moleeules of whose corresponding acids

eongist of hydrogen, united with » other eleme on the one
hand ; and the oxysalts, the salts of the oxae i

m, howevar,

allen into the background, for
ison that the methods and eonditions of forn the
two kinds of sal sually the same when the basylons ele-
ment belongs to that clase usually designeted as metallic,

There are, however, important differe between the two
ss08 of compounds. There exist eompounds of all of the ele-
ments eorresponding to the hyd binary compounds of
ehlorin, bromin, jodin, and sulfur. is, on the other
hand, o lan ments the me res in
ble of forming salts eorresponding to t
d with any one of the elements nsually class

elazs of

-
No ealt of an
5 metalloids

pting hydrogen) has been obtained,
aloid salts may be formed by direct union of their constituent
ts ; oxyenlts are never so produced,

Action of Acids and Bases on Balts, and of S8alts on each other.
—If an acid be added to a solution of a salt whose acid it nearly
equals in chemical activity, the salts of both acids and the fre
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-4 MANUAL OF CHEMISTRY.

When solugi
soluibl
tains tl

of two salts, the acids of both of which form
ults with both bases, are mixed, the resultant ] juid eon-
four salts :

30 42K NO, -

or in =01

other proportion,
If solutions of two salts, the neid of one of whie
inat

1z with the base of the other to form an insoln
mixed, sueh insoluble salt is precipitated :

Ba(N( 4 NaR0, W0y s
1k elinaem silfate.
Stoichiometry O = ATl e =amn it} &
strict sense refers to the law of definite proportions, and to its

applieations. In a wider sense, the term applies t
of ehe to those mathematie
tions
other, and of the products of such

A el Y an equation,

which, as it represents not only the nature of the materinls i
) 3

the mathe-
leulations |
substances acting upon each

reactions are determined,
tion can always be expressed by

eiiles of each,
tive statement

o determine how much salfuric
pose 100 paris of sod
I what will be the nature amnd quantities of th
nnposition
is construeted :

8 & quantita-

id will be
inin mitrate

+ SHNO,
ki,

mposes two
of sodinm nitrate, with the formation of one moleculs
um sulfate and two of nitric aci
different snbstances are, the resented by tl
weights, or s multiple thereof, which are in turn obtained by
adding together the atomie weights of the constitnent atoms ;

quantities of the

. e

H.80,; 4 2NaNO, J
28 1=23 1x1= 1
14 1=14 l4x1=14
16 8—48 16 8=48

L] Bix2=170

BBx2=120
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MISTRY.

-~ AgCl + HNO,

Bilver nitratn. Sllver chilo:

brie mdd,

108 1=108 10 1X1= 1
14x1= 14 H Hx1=14
16> 8=48

i3

lorid is eollected,

of eoin used
f AgCl ol

e e O 1 1Y

ns AgCl contain 108 grams Ag—I148.5 - 108

grams of the coln contain 23078 grams of silver
$100 : : 9.8078 ; 8,

Nomenclature.—The names * of the elements are n stly of
k vation, and have their origin in s0lne prominent prop-
erty of the substance. Thus, phosphorus ¢ g, dight, and o

Lo b

f Latin origi

#licon, from #il.
iron, from farn

flint ;
others are e
pobash. Very
nents, beyvond

1 from m«
little system 1
applving the te

18 s

1 én or on to the

metall

1 to this rale we fix exceptions as n
and a met sl
or o gl y rly eho

s Of
compounds with which the
anciful

BOme

tions,

PoFtant

quality of th

In these Iater
winds known to exist,
* is shown by approved theory to be possille

SOINE SV

& Become gl L

ST

The principle of the E.mpmez. of nomenclature at present used

is that the n
the substance

1e ghall convey the composition and character of

[ s, or of an element and a

raudi ignated by eompound

THAITLER ] stro-positive, followed

by il leetro-negative, in which t} termination

#ed h uted for the termination. . « \ OOER, YFEn,
- F

fatlon of chembcal terms see
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48 MAN CHEMISTR

than two acids, formed in regular series, the
ignated by the prefix Aypoand the suffix cus
s and the
thus:

If there be more
] el
xt by the suffix ous; the next by the suffx
1 by the prefix per and the suffix &

! most b

Hypochloratis ac
= Chlorons asid.
Chlorie acid.
HOCIO, = Perehilorde meid.

ieh ag sulfur and phosphorns, exist
aweidas whie formed in the regular way,

T
by dropping the won
word from ous into fe, or from e into ate, and pr
of the electro-positive element or radieal ; thus :

id. changing the termination of the other
ixing the name

HNO,
Nitromes &

HN(,

HCIO

roes aiil

Acids whose molecules contain more than one atom of replace-
» of forming more than one salt with
electro-positive elements, or wee is less than the
basicity of the acid. Ordinary pl acld, for instance, con-
ins i slecule tl wsie hydrogen, and conse
{ forming three galts by the replacement of
toms, by one, two, or thres

» hydrogen are capab!

ator

capable
, two, or three of its hydro
atoms of a univalent mets To distinguish these the Greek pre-
fixes modio, @i, and tri are used, the tennination fum of the nume
of the metal 1

god to de, the

= Monopotassic phosphate,
= I} safe phosphate.
Fripotassic phosphate.

"he first is also called difpdropotagsic phosphate, and the cond,

hyidrodipo

In the older worl
entirely displ
acid salts; those in which the hydroge
| placed being designated as neutral salta.
| Homwe elements, such as mereury, copper, a

ssie phosphate.

salts in which the hydrogen has not been
wetimes called bisalts (biearbonates), or
has been entirely dis-

1
of salts. These are distinguished, in the s

ron, form two
1 Way
use of the snffix ous in the names of those
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b0 MANUAL OF CHEMISTRY.

sulfuric acid is electrolyzed it is decomposed into hydrogen and
the residue S0,

Composition and Constitution. —The ¢
not «

wracters of a componnd
- of its at but
1 the manner in which they are attached to each other.
aving the empirical
, the other a neu-
number
dir properties must be due

ré, for instanes, Tw
formula C,H of which
1 ether. As the molecule of e
and kind of atoms, the differences in
tor (T in
gether,

The compesition of a compound is the number and kind of
atoms contained in its molecule ; and is shown by its empirical
formula.

The constitution of a compound is the number and kind of
atoms and their relations to each other, within its molecule ; and
is shown by its typical or graphic formula.

In the system of typical formulee all

aing the s

@& muanner in which the atoms are linked to-

smbination of two
il alte

re expressed thos:

f thre

pes. T

bstanee ocourrd

r thie most

red that the for ny snbstance of known

1 be indieatod by substituting proper ele-
. for wore of the atoms of the type, thos :
B ) (COy |
Hy Hy - Na
Hs |
Urea,

Typical formul®e are of great service in the classifleation of
mpound subst well as to indicate, to a certain degree,
their nat imd the method of the reactions into which they
enter. T of the two substances 1 ioned above,
as hoth hav i




P2

H— ;
H H #

pessaadxa aq
Pinos s H0) 198 8] SN0
S oy » jo uonmsod oyl Yo 144 1] “pasn o
wnuoy arqdusd sapog Yons Jo uepIninsuod ey sseadxe oF

ropysodmosap o
Puw patnmwigo aaw Lo T[T A% TTEOJ
oddng s gorgm mapaw ‘saqnoajom ap

sjanpoad I jo sangwn

%

T SITIONE
1 JO so13
oap jo syanpoad s3p

_n_ ‘—L:—.r.w.w-.._
3D

1.10"F
DL

109 ST,

oy v O H S

pajacddns IMIfISH0D % 34

saadxa “r DOYHE) aq o) uoriEoedmos
A ‘wpdumexs Jo0) ‘Supapisuos
14 a2l v faamon og ST}

Auwm ‘aata
iy yanowyy

1 damy @

LI

» T

1% U Jo x ol Aq
1X8 Sip) puw

Lpayavn

ndvo 51 a7 uad

¥ &
(5]

S ‘puml JUo ) u

) Surawe prow uw jo jpes

e on seasassod puw uogjowas

“IEIXD O] 0

fiaadxe uodn puy

WIp Ju Tt .:.” H

H*

1Ly arerpy jaawdde gou

! |

Ul ouadayIp ey, - dnos

KOLLYVNIHEROD "IVDINAHO




CHs

1.0OH and CH,

COOH CO.0H
Orrel y
e

It musgt be understood that these graphie formuls .::.w:..?_.ﬂ
intended toshow the relative attachments of the aton e
in nowise intended toconvey the id that the 1 ile is
read out upon a flat surface, with the atoms arranged as

il

ol

ingram.

gtruction of

md much labor are requirved in the c
phile formule, the positions of the g 1%
lose study of the methods of formatiol

p umder con

cing deter
and of the

produets of deeomposition of the substan
! », there is
s of opinion—indeed, the entire atomi
i, as is the theory of gravitation itself. But whatey
may be advaneed, two facts cannot be denied = first, that ehex
cement within the past half-century to the

consonanece with observed
nd, that
offer any
rve in deal-

lways

Naturally. in a matter of this natu

theory is o]

differcn
1o quest

istry ov
1i¢ theory

than
without tl
te expl

substances.

iistry, as in sharp distinetion must
w cis and theories : the forer, onee ob-
mutable additions to our knowledge ; the latte
t to change with our inereasing knowl-
we every reason for believing, however, that
1 the atomie tf ¥ resis » suol that,

its details, its cssential featnres

ing with the more ¢
In cl

alw

served, are
of thei
edge of facts. We
th
althongh it may
will

an

nat

sports npon whi
moalif

w

Classification of the Elements.—Berzoliy 5 the flrst to «
asses, to which he gave the

w metals and metalloids. The met
known as metal

-

ch substar

5, boir

s Instre, nre good

conduetors o

ulle

18, ©

the other hand, such
s8 metallic lnstre

s insufficient.  Several ele-
rules with the metals,

AN «
ments formerly «

the abov

nesed nnd
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it !

1o the mie
| used for thos

belon

Grovr L.—Hydrogen
Grour 1I.—Oxygen.

Clasa ITL

Grove IL.—Flaorin, chlorin, bromin, jodin.
11.—Sulfar, selenium, tellurium.
Nitr , phosphorus,

b

Group
GROUP 2 m, eolnmbinm, tantalinm.

Grour VIL—Molybden osminm

Class IIT.

GROUP
GROUP

n, manganese, iron,
mmininm, secandinm, gallinom, in-

GROUP —Gilngininm, &

dinm
(TROUP
ROUP 1.
TROUP Bismuth.
up VII Tt
rove VI
Grour 1X.—Rhodinm, rathenium

Uranin

ninm, zireoniam, tin,
dinm, platinum.

Class IV.

wlinm, potassinm, rubidiom, eesin

irovP L—Lithiom,

Ver.

Grour 11.—Thalliun.
GrovP 1IL—Caleia
GRrot

gtrontium, bariam,

IV.—Ma,

PV, —Nicke

our VI—=Copp
Grour VIL—Yttrinm,

mium, erbinm.

GrovP VIIL—Thorinm.
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MANUAL

OF

CHEMI

tion of water at very high temperatures.
By e decomposition of water by certain metals. The
ry temperature

the dispss

compose water at the ordir

a0 = aNaHOD ol H,
Water Bewl ||

hydrax:

I s iromn

wElals, =

¥ at high temperatures ;

1 Fies BHL0
Wistir

nd copper, effect the decom-

2H,0

Wate

or at a higl

FHEME

Water.

igsolve the zine sulfate. Chemic

The water serves to o

n

1oy
1 nunless it forms
The zines of
ntioned

pure zine, or zine wh
of zime and 1
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H8 MANLU

; OF CHEMIST

known. The weight of a litre, 0.0808 gram, is called a crith
(cputh = barleyeorn). It is alimost insoluble in water and alcohaol.
wduets heat and electricity better than any other gas. In
w: The diffusibility of two gases varies in-
versely asthe square roots of their densities, it is the most rap-
of gases.  The rapidity with which this diffusion
kes place renders the use of hydro which has been Kept
oimelers, dangerons, At

for even s short thoe in gas-bags
{0

1-1

¥ F.), under a pressure of

st

due liguid.
Cortain e
hydrogen, w

have the power of abs
1 is then said to be occluded
at the ordir ry te
L at2H45° (¢
ation of heat, | possesses great chemieal activity,
» that which itk when in tl nt stat This
v, amdd the fact that heat is liberated during the o
that the gas is contained the
i, but in ehem-

476 volu

elusion, wonld

, not ina

s t tendency to combing
vy temperatures. It combines ex-
r, with chlorin under the influence of sunlight,
and with floorin even in the dark. It does not support eom-
bustion, but, when ignited, burns with a j
ult of the e v by

with other elements at ordi

plosively, how

: blue and very hot
oW

flame ; the re

hy EE 1 oxygen explode v ntly on the
or the pas o of the electric spark, the exy [
caused by the sudden expanzion of the vapor of water formed,
under the influe Hydrogen also
unites 1 oxygen when with spo
platinuy Many sompounds ng oxygen give up
element w 1 heated in an atmosphere of hydrogen :

Cul Cn -

CoppeF

The removal of oxygen from a compound is ealled a reduction
or deoxidation.
At

ey

y instant th
g powe

serated from its compounds it has a

r to that which ordinary H possesses

only

other its is greater than under other conditions. The
Bre v of H, and of other elements as well, in this
nascent state, may be thus explained. Free H exists in the form
of moleenles, each ome of which is composed of two atoms, but
at the in of its liberation from a eompound, it is in the form




L8

"O+0 HS
SFHE ‘ges pad #30 "O8°H Supodmosap &g (F)
() JO I 58751 eonpond pIxoIp essuvSURL JO s oL

e

LHE
-t "ORUNG + “OUNE
sprxodad
) Ul g
ol Ag (8)
o maald 81 )

1ol prEolp o
uodn plow aungos Jo oopy
-apod aapupeod a3

VT ‘I81EMm JO EISAJ0II09]R U3 A 8)
nadixo
oyal A

[Faras)
X0 Hou[q Stf

B

npoxd |

M ST

AX0O JO SDIN] O

HLIMDT JO BITRAT ()] ‘Aapisand g Aq posn POTIRuL S} §

X0 TN
O9HE

yean] Ag (1)—moryeredarg
FIGNIL ‘EOUINSO NS JO
ne _—_ L .Lh H3ISIX
A XS0 TBLITLID0)

W I 0T
Sy JO JuE

LEn 1 ad pun
T WIT SRR DR

sl

Lo = panbiyg
A =

Q = poquidiy

‘WIDAXO0

y 10 sapojdzs
noJq SRR PO W UG R sysodap 1
suang (‘[ —sigoumy) Teondreny
I wa) 3 eywawdas 0f puag ‘H Jo s
W ‘EPIOW DY) O) UOIIN|A 83 SV [[2m 8
ponpuod g3]  peaupd
11 Jopunaog asol
3 sajquesal Ajasola
asyd #31 uf

Bl

LU L 1 ST
‘maog prnbng ayy g
{[unsn TR BILTEY

I TomE Spy
._. u_ .__.___—._ r._._wr.v-u_ __..T_:_u..-
IO QTSR I} ‘® .ﬁ..&.:._; (L

‘AN TUAIEVNL BIfL UL 81 F0d 1)) waTpm paanbag gou st “uwoy
W RS [ 88d] uays AIWESA0 CSUI038 OJ0] S|N0A]OTH AT[Y dn
o1 padinbed aaeo) jo uopsod jErl puw Smogw [enplagpu jo

&

s

HOAXO




L) MANUA

ISTRY.

By the decompositi
alkaline perms

The best meth
mixture of pot
parts, mod
the re:

1 by heat of certain salts rich
tos, mitrates, and ehlo
and th
saimm elilo

tes,

t usually adopted,

heating a
nese dioxid in equal
first and more strongly toward the end of
ate gives up all its O (27.83 litres from 100
wding to the equat
= 2K

e and man;

of t wration the manganese dioxid rema
rently unchanged. The most probable ex
i# that p
i, whi

. of its
chlorin are first
le a part of the oxygen is liberated :

KeMnaOs + 2KC1 4

ssium pers

BT

4l

&

to the equation:

Mnfl,

te so formed i decomposed by the

tion, according to the equation

o

en is to be used for inl
noved by

ion P OXY L

in 2lould be

Howing the gas to stand

1 Of gases the

158 OF 10

Einl Ove
wn from the
t of this pre
of water into th

it, on parti

! Ens contad

i) By th

hye

s TS 1 of potassinm permanganate
gen peroxid, in the presence of sulfurie a

(xygen.
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62 MANUAL OF CHEMISTRY

hi as well as h
bustion, when combustible =
with some of their eonstitu
the ap e of heat and light. The «
mbustible substane
e of CONY

ate

wses are said to be supporters of com-
stances will unite with them, or
ttended with

nis, the union be

ng
stinetion between
s and supporters of combustion is, how-
nee, The actionitaking place between
o substances, one is as much a party to it as the other, A
as a2 readily as a jet

air burns in an atmosphere of coal-

l-gns burng in air,

: compounds of oxygen—the oxids—are divisible into thres

8 2
. Anhydride—aoxids capabl ng with water to form
acids. Thus sulfuric anhydrid, 80,, unites with water to form
sulfuric acid, Ha80),,

The term anhydrid is not limit
pounds, but any suby pable of comb
water to f Thus the eompound C,H.0, is
tie anhydr it epmbines with water to form s
idd: ¢ rf:._..._.:__..::.__7_; i
salfur.)

2. Basic Oxids are such as
inm oxid, Ca0, uni
hydroxid, CaH,0,
Baline, noutral, or indifferent oxids
In some instanes

the protoxid of hydroge ter, 1
BF ¢ 8 they «l by the union of two ot 1=, on
basie, the other acid in quality, such as the red oxid of 1 undl,
P! formed by the union of a molecule of th lons per-
1y, with two of the basic protoxid, Phi). 1t is to oxids
of this charact ™

The process of res

of coml

application to Bfmery eom-

Ance

enice

ne with water to form bases,

w with water to form ecaleinm

g, eal

are nelther

ssentinlly
s int

line

properly applies.
tiom is very similar to combustion, and
18 is the best supporter of eombustion, so, in the
n which it exists in atmospherie air, it is not ¢ nly
t, but the only supporter of animal spiration,
COT 1.}
Analytical Characters.
in free oxygen. 2.) Free 0, when mixed with nitroge

that the term

n

wing match-stick hursts

to

dioxid, produces a brown gas,
Ozone,—Allstropie saygen.—Air through wi
static ele ¥ have been passed, and oxygen obtained by the
e of water (if electrodes of gold or platinnm be
used), have a peculiar odor, somewhat resembling that of sul-
wersion of a part of the oxygen into

h discharges of

produced : 1., By the decomposition of water by the




(*pixojp uafoapi [ a0g) oddng L]19MI0] #em
se agspdsommie sl jo quengpsues W juRsu0s se suwam ou g 8
auoeo 181 apqegoad st 1] i I oy RZAI0D SSUSU] SHETED
oy s ouozo Jo uredd o) SuiEpEwod Jpe C‘papEgul Uay Ay
VR AL] PRMIDNORIG 8] JDALR QWA (‘9 enozo
oo 81 praojys mogpeped 20 ‘prospiy

Jo uopnjos s pavudardog 4 1

iq 3

re] 40 A0S HAUP |

st

Pua) 10 ‘ayujjns sne

g cauozo Aq anjg | nd (pagundun) wunyen
3O DANIIOLY S UM | e (3 -oumozo £q uasmodq
» OpTaA e P EIUE ENO[[RYl Jo suopniey (g8 auozo __nnﬂ

WM PRLIng §] 1
51 PIPOT An0TIm 18

Ry (¢ Cpaeage jom

1 PUOP0 FUJUPET0D 178
01 pasodxa uays anjq pawany pol mnpEswiod Jo o njos i
SORINTY TedARY

I 1 ¥ I10 pUR “Nio02 Faqona uodn
TR SR [V O | S
saail atgy uj 1 pu
W] puw ‘pixoapiy wnpsseiod jo o

I wnjos sasodn

‘ST

plod jdeoxa

¢ sponapdu

wH[E pur

splow jo

s Laoa 51 ouoe()

O00) sui pepuasasdat
miaa o)

S auow STApIOD §i

ESTIBa Paf ¢ |
ssnegod
a0 8] 9 ELLT FRL LT

WO B[ W

TAXO WAty Ay
i} MIN] PRUIBATION NG A ATY
pao a1 1% pasoednooap qou LIETL R 1

‘wed yEan

lo 3 L 1 0jq yawp w [ ear
1 uadfxo puobyy jo aanyesradmay sy 03 wal
PRZIOED i A0 perego 1w auoxo pinbip adang
.-. 1]
UORANPUl uw jo spATr ary Ao | ARI) P aajwm

“THETR

1%
1 UafLxXo Jo JmaiIms MO|E
A0 DN S)TEM 180 211 WaEAX0 paTimoEn Jo 2 d a1 uy

ALT0 IO AfE
sewd oy A (F  prxop
102 Jo uoriow a1 Ag (g
1 A “Adayeq

I

) o quaaans v Lo

dnoan) sad I8 Jo0 &
_:nu_Lu_.‘- :.vn__n _..._.ﬁ_“.—._:_

e d P up soaondsoyd go uworyep

X0 MO8

"NADAXO




ANUAL OF CHEMISTHY.

Compounds of Hydrogen and Oxygen.

wo are known—hydrogen oxid or water, Hs() ; hydrogen per-
oxid or oxy ted water, Ha()y,

Water.

O—Molectlar weight=18—=8p, |
rleulaled Composilfon il

= 1—Vapor density="0,0218
rered by Priestley in

1 mature Hs( exi SEOUE
1 in voleanic gases ; in the liguid form
1 hail.

»
shape it is neees

1 atmosplher|

1 Snow, I

v abnndantly ; and as a solid
As water of crystallization it exists in defin

certain crystals, to the maintenance of wl

EATY.
In the

PHOTLIOTL

1d HaO for

ery

r s a constituent part of «

Formation.—Water is

wedd @ 1. By union, brought about by

erature, of one vol, O with two yols, H
H. or substanees containing it, in air or in O
g orgunie substances containing H to rednoss with

enpric oxid, or with other sulbs pable
method of forr Herni
contained in o

4. Wha

a ealt:

vielding 0. This
the amouant of H

t upon each r to form

K80y,

€, Im the rednetion and ox

Pare H 0 is not fo ire. When required pure it
separated from suspended matters by filtrati
solved substances by distillation.

wl im m

and fro

Physioal, —With a

roImetric |

w il F.1: liqu
(212" F.). When H; 0 is enclosed
3 , or is at complete rest, it may be led to
F.) without solidifying. If, while at this temperature,

v b

it i, perature sud
denly rises to r-point of iee lowered
(0.0 ‘h additional atmosphere of pressure,

The boiling-point is subject to ter varintionz than the

r as th

sezing-point. It is the lov s diminished, and

Pressnr
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[he hiydrad

acids : most of those of the electro-positive el

are basic hydroxids,
Certain snbstances, in as

ming the erystalline form, combine
m of water, which is known ns water of
, althong

with a definite
crystallization,
maintenance of certain phygi Cher:
t modify their chemical re
of the water of llization may be
lovw iperature, wl a mueh
temperature is required to expel the remainder, This
s known ns water of constitution.

ol Ag (Latin,

whose preser

necessary to the

such as eolor and
tions, In

H

3 preax) s frequently used to ignate
the water of erystallization, the water of constitution being i
1 by H:0. Thus MgS80,H,04-6 Aq represents magnesium

eli

with one maol ater of constitution and six n
w of water of W it preferable,
howewe s the dist water tion and

uts is only one «
ernate the sum of the twe

water of constit in many
of kind, to use the symbol Aq to d
thus, -7 Aq.

Wi yposes the

rids of the s

tures

nil nnder p
urth ol

____.
ts of the thind an
oA pussit
% in nature, alw

fon and frequently solids

WM o u__..r. ot

the chlorids of the e

i

i uble, or soluble without
Natural Waters,—Water, as it
1 and

5 O

to the naiture and
eontain, into potable and
g belong rain-water, OW-
wke-water, and

nl waters 4

r
tters which th
» the first

tity of for
unpotable wat
- Wit

anid

Flers, #ea-

l-wat
r, ani the waters «
panater is usually the purest of n

w1, containing very small guantit
and nitrates of godinm and ammo-
co exposed during condensa-

turnal waters, =0 far as

dissolved solids
of tl

ninm, Owing t

» chilorids,

LTEe B
tains relatively large quantitics of digssolved
andd  sometinm
of carbon-

ni=Waier ¢

wen, and earbon dioxid ;
sulfur dioxi The absent
of nitratez and oxygen render rain-water
d, wh
is liable to becom
wnie matter suspended in the atmosphere.

tains very small quantities of dissolved solids or

il

in contact with that
«] with

e to dissolve le

ehar,

vegetable ¢
Tee-wpeler oo
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MANUAL

well,

is eonsequently warm,

g 1 Huch water " ground
water."
Wells dug ings are ver) ble to Teeo vriged
with the w of sontamin , animal excreta, by th filtra
through the soil, v of the I ure of the

W s,

or othi
s in Potable Waters.—A waier to be fit for «
vl ol g, It shou

Impuriti
purposes should be eool, limpid,

agreeable taste, er flat, =alty, nor sweetish, and it
v soap tion of any il lent
Lo,
Althongh it 1 S N POSSess

the above is by no Il waters
whieh determin
whetl amined
as to the fc

Jroata

Total Bolids,

oWt

and o wake

LT
t acconr

B VAries
ned on t

1 : than the

alor

To deter s thi guantity of t

ghed plat

water are v ryness h
nim r the water digh with the «
alry T is cooled i again

crense in weigh

v part of the soli

Hardness.—
fresh wat
ities of the

sists of th
sof 1
the

phosphate, or nitrate

reOns s
» goft.  1f the he
o It is temporary, if «
wate is alinost insol-

\ water
hard, and «
be due to th
th
uble

iz anid to be

» ot g0
L nee of the
@ It is permanent.

T

+ garbonie neld the
the water being
nte, if

the carbe

ig not

ue of its own,

i bw

th
nil
VEer,

Pt

gz nesing 1 water 1s ) redu
frequently desirable to deterinine their quantity approximately,
the result | degres of hardness,

i T
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T0 MANUAL OF OH

taminated by animal exereta
ease, ha

wr hins been e
ditions, the canses of «

than usual, the wa
under suitab
they germs or pois

Of the methods suggested for the determination of the
of organiec matter in natural waters there is, unfortunate
which is easy of application and at the same time reliabl
__.._.:.:.u.:.r_.r:____r.l?....:—u._.,......

amount
o IoIe
hat

nklyn's pr

LI

The following solutions are required : @. Made by digsolving 200

g of potassium hydroxid and & g w= of potassium permangi-
a litre of water. The solution is boiled down to about
‘__:_ brounght to its original bulk by th dition of

: Nessler's reagent. 85 grams of potassinm
erams of mercurie chlo id are dissolved in 80D c.e. of
water by the aid of heat and agitation. A eold, saturated sol ition
of mercurie chlorid is the added, drop by drop, until the red pre-
ritate which is form no longer redigsolved on ..._.:._: on 2 160
grams of potassiuin hydrox liguid, to
o the bulk of the wh with water
in ¢

§ 1 iom oweil to inil presery

pletaly l-stoppered bott Standard  solutions af
SRR »of these 8 " :_..._5. dlixse £.15 grams
of ki, __; mixing
one vol mger with er. s latt
containsg 0O gram of amr uid is the o
used In the deterr i t ng only
for its convenient preparatior A c_;_..__:.___.:. solution of soditm
earbonate. Distilled woater The middle third of the distillate,
100 ¢.e. of which must not F xd in ten minut
by the addition of 2 e.e. of

The testing of a w,

_._.::..:_ ghly sl
e retort capable of
. of the &
are :.rr._. Hav onnected the retort
Liehig" snser, the joint hy a
g of moistened filter-paper, the water is made to boil as

other v
intrdn

ntaining

» by .:______: r the Hame of a Bunsen burner brought

sttor of the 1 -r retort. he e, of dis-

wtad .:2 evli al vessel of o sg, about an

h_.._.: ©.¢, Are 1 thrown

away, after whi fire is withdrawn, » passing

0 e.e. nre Ne ml (eddle 1
plus one-third as much g ie the amount of free an
contain 1 the half-litre of water.

When 200 c.e. have distilled over, all the free amino
310 moved., and it now remains to decompose the organic
material, and det 1:_ amount of formed. To
v permanganate golution a added
the eontents of the retort, which is shaken,

2 disgtillnte is now ted in
n glass evlinders, until 8 ,;:._—
are then separately Ne
of the Nessler reagent are added to :. J

stoppered, ¢
separat

ot
] d__::. besn
follows :




rpuajsuapdeiam jo somad g
Topmjing ainfi (°f : posn aaw
P[] SUIIIR AP O,

0] PIO¥ DLINJ[NS JUMIPNS
Suurelmed uornos y o P
SUOPIN [OF SULAO[[0] S1[) PIOw ST JO JUNOTE

"R PRI W

BT TILCHE %) ThkH] SR eSOl asoim
wfio Ag UOTIMTITrE oS
3 -AK3 P
ORI :.qr._.._.:._ & ) Bee

V—E9LI3IN PR SaRIgIN
In [ Lk UL | ) o)
sapamemb apow
} SHIEAL TOTRL

I OQup pagas
LHER S R
GELUE

X

dsns ypym

a1 aad 1) Rajowal SIWOMmING pro an)
o g aand aqmb I [ o’ O g Wodj
Y03 31 JT 11 JT waas

¢ aoguea w T

11 0] puw

) 1230 FEA ISP
11 JO 550] J0 B0 1
darjome .ﬂ_._uuquu.;n: ug
TOTIOTE JO UOIIT[0S PAPpUws jo
» JUTIOTIEE SUES a1 WIRIuos a3u{[[asip jo
| SIAPUE[AD Gmy 81]) Ul J0[09 JO B[S
P T ogqipm JO J00TE ¥ U0 aps
POTLB[EEa N 10 9D O 813 Sy
& Ea AT JO D mal |
1l 0] Papp® & Jayes A noms Papaang
oINOs PARPINTE Sl
.u.a.._ JDPIONN U =uasasd wpmonmm jo
Lynmmb gy 03 vopaodosd up yawp °f wnpaid sq [j1m J0j00 wanag
a0 smoped v yuesoad aq VIUOWNTE JT ¢ HW[IRSIP JO 07208 JO dumes

VI

£ apya poowd oo aaw
-0 JRTY PUw Lapurdo
00 01 dn H{meg

o VIWOTIN O

HH

VL




MANUAL OF CHEMISTRY.

' A solution made by
v gllver nitrite in hot water, adi
itate is formed, diluting

is th
in_

of Ny, in the

above ¥
1 nder havin

the

The
1 influen

HIE

OXYEen
» be g0 exposed to the

ted upon by it and by

ies or frea

in-wate

ties of oth

tiv

Iy sn

rain-water nor
g in
& IOne
ntact with that
Iy il the contact oeeur whe water i= ot & high
or when it lasts for a long peri
: the power of water for dissoly 1, take two

water to e tested ; o o piece of lead,
1 bright, and allow them to stand
nd of that time, remove the lead and

5 Tne

T SCra)
twenty-four hours. At the
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T4 MANUAL OF CHEMIST

lation ; 2. Subsidence ; % Filtration ; 4. Precipitat
ing

The method of distillation nsed in the labo i
very pure water desired, and at s Distilled water is,
however, too pure for continued use, being hard of digestion, and
flat to the taste from the absence of solid matter in
solution. When eirenmstances « the use of guch water, it

should be agitated with air, a
matter to the extent of about 0,

arged with inorganic

rbonate

orid to the f
i by subsidence is o
tion and fltrati

as an

djonet to
nd for the separation of the heavier

P
part

subst

separation of all
1t v alteration of sach
In the filtration of potable

atter, with

ny

in eoluti

W
the
s tnkes
oxidation of or-
1 the filtra-
gh sand or
IYETS,
that
ater activity of the oxida
rogenized the fc
Precipitation processes are only adapted to h

@ the ox i
same thme a ble guantity
v earried down with the precipita
usnally followed consists in tl

in ti

fes of water it is passed
&h both substances in alte

e eflect

g8 Of

atter, which is
The thod

the form of

addition of lime (

to nentralize the excess of
adlded lime, together
the water, is then pr
1l portion of ealeinm earbonnte which

i= enpable of dissolving.

ecipitated, excopt that s1
the water, freed f
rmine when soff
from time to
1 of silver nit

this point e

(L
the addition, and test it with
brown presipitate is formed, At
s¢ the addition of lime-water and mix the limed
with further ms of the h
with silver-nitrate solution, gives o yvellowish in place of
o brown eolc Alum is nlgo used ns a precipitant, particularly in
combination with filtration.

Th 1 of water by boiling ean only be carried on
upon a small seale. It is, however, of great value for the soften-
ing of temporarily hard waters, and for the destrnetion of organ-

wale ril water, until iple,

treat

purificath
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MANUAL OF CHEMISTRY.

ble quantities of the

, lithivm, and

dioxid

mn Ere

s | ir-
ipoerenate, caleinm earbonate,

i alu-

e, and

o sodinm, nagTesin

tion of ferrous
tain nentral

*h oo

in sodin

bt

e or loss

1 such proportion as to warrs

e more th

parts i rnal administrat
Bulfe are actively parg from the preser
con=id the su a of sodinn

large

a the pr

yportion of th

1 golids in

d vary much

t...‘?..___._a_..:_._:_._:._._.__f._.. » bromids ¢

LR
the
ra ; which hold hydroge
ls in solotion. They hav
lly warm. They contain
solids.
Physiological. —Water is ta into the body both as a liguid
mstituent of every article of food ; thear ted
o

by a healthy adult being 2.25 to 2,55 litres (2% to 3 quarts) per

it quant
al properties of those salts,
gulfid or metallie
reeable odor and are

tetot

1S 10

At

58
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MANUAL OF CHEMISTRY.

more quickly, and at 100° (212" F.) rapidly and with effer-
The dilute substane

VESCEn

however, is comparatively stable,
boiled and even distilled without suffering decmnpo-
is linble to explosive decomposition when exprosed
mperatu
Hydrogen peroxid acts both as a redncing and an oxidizing

Arsenie, sulfids, and sulfur dioxid are oxidized by it
sxpense of half its oxyvgen. When
with silver oxid both sul

el o
sition
L STITImEr

in elosed v Is.

is brought in contact

LTe v

lently decomposed, water
emaining. By certain substanc T
il in a s of fine division, fibrin
volutiol

and elementary gilver

 El

is d
remaing

posed wit

[ oxygen ;

The pure substar
un

when ds

IS ¥ its vol-

: the ¢

In dilute solution it
renovation of old
and antisept :

Analytical Characters, —1.
ecminm fodid soluti
+ 1l B 1 p of & solution of ferrous
fate. A blue color is produced in the presence of hydrogen
wid, e

of oxyEe

b vaolumes,

gent and in the

rtant

disin

o & goluth

il

w drops
of

ti

quantity

Id to b tested, :

. B A

en il the soln

n contain only (

Add freshly prep:

1l afew drops
}, 000,

of a cold infusion of a
i Ia fow d
id, and agitate with ethe
let o

sulluric

illiant Blue-v

. of il
paste, two drops 1L TwWo per 1t solution of
-half per cent. solutic
A blue color.

1, fodid «

g

of ferrous

philiyl
blue or bi

Atmospheric Hydrogen Dioxid, — [t nimed thet
atmospherie air, rain-water, snow, and hoar-frost
i antities of hydrn peroxid ; the
08 b part 100, E000),
its bearing upon the supp

istantly

nmonnt in

he mmost

@ of OF

wid in atmospherie air however,

i subs

. il present in adr at all,
mnts and with the constaney that
Aceording to this ter view, the appear-
i hydre peroxid
1 are not caused by those substanees, but by
d the oxids of nitrogen,

have

: presence of oz

nitrons acid
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MANUAL

CHEMISTRY.

¢ must be exer-

Hive, a1 having n penetratl
cised that neither the selution nor the
the =kin, as they produece

and also constitution

e in ¢ ot with
nful uleers which heal with diM-
1 svmptoms which may last for daye.
ntaining very small quantities of HF has
vl ath. When

ant

ihalation of

A L

shonld b
which for
Boih

In etehing upon that
[bed bai

wrts npon w is

e of wax.

The prese

i __._
ble

¥ e
arcid in a
rpared

ved from the

examined

il = J1—ap.
b ertbie fnohes

ish-green

I by Sefele
Unly

il

ranic chl
+ 4HCI Mmnt

Ous

sequently de-
Mo, Ml

oy

thirds filled with Inmps of manganess
1 adjusted in the water-bath: hydrno i
thi

gh the safety-tube and the bath heated
caused to bubble through the small guantity
nte of

ehl
air i viesae] 1),

When the vessel A has b
to decant the solution of 1
oxid with water and begin
litres of CL.

wash the rem
. of oxid yields 237,

wanons chiori
new., Ak
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MANUAL OF CHEMISTREY.

period of th ; desired, as for ordinary disinfection, moisténed
chlorid of lime is exposed to the air, the caleinm hypoehlorite

sherie carbon dioxid.  1f a more

compostd by the atm

evoluti

_the ehlorid of lime is moist-

of gas be desir
1 with d : hydr ie aeid in place of with water.
the action gsium ehlorate upon hydrochle
ted, slowly at the ordinary temperature, more
th:

arnture of the water-k

L 0Ly + 2KC1 4 2H.O.
T

the ordir
r, and
S PIrATOTY PASSAZes.
volume to three vol
went of air,

Propertias.

ghly diluted,
lublein HaO

gpl
ion of Cl is Kknown
agqua chlori

redden,

ek, exee

evolation

slowly
Id be kept in

ts upon marsh
HL, each
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MAN CHEMISTRY.

OF

. P. (chemically pntre) acid is usnally the same as tl

(see below

glrong

1 sulfarie
It is decom-

%, ns one of the three strong mineral acids.

ents, with formation of a ehlorid and libera
tion of hydrog 1C1 4 %n = ZnCl; 4+ Hy. With oxids and
hydroxids of the metals it enters into dounble decomposition,
for » H:0 and a chiorid: Cad -4 2HCI CaCly 4 HyO or

'+

many el

1 by

CaH;0y 4= 2HCI = CaCl, 4 2H,0.

decompose HCl with sration of Cl. A mi
and nitrie acids in the proportion of three
ner to one of the latter, is the acidum nitro-
Br.), or agua regia. The n
lving gold, by combinnt
ith that met

Oxidizi
ture of h

e
the
I, to formn the sola-

hydrochlorieum
al s power of d
nascent C1, wl

vles to

liberates, v

A chemieally pure solution of this acid is exceed
wlly present are: Sulfirous
off when the M1l

a white pr te
acid ow; Lead gives
¢ when the acid is treated with hydrogen salfld;
ives o red eolor with ammoniwm sulfecyanates
sthod of testing by hydrogen sulfid is not suffi-

Tron—th
Arsenic—the

eient. If the acid is to be used for toxicological analygis, a litre,
dilnted with half as much H.0, and to which a sy 1 guantity
of potassinm « 3 been add is evaporated over the

water-bath to 25 ¢, of sulfurie acid 1 added.
and the evaporat ntinned un liguid measures about
100 e.e. This is introduced into a Marsh apparatus and must

prodiee e mirror during an hiour.

Chlorids.—A few of the ehlorids
remainder are solid, crysts
et . chilorids are soluble in water, except AgCl H
1 PLCL, whieh i ngly soluble. T
mposed by HaO.

1, 8nCly, BbhCl; the
more or less volatile. The
Cly, whi
chlorids

are
of the non

The chlol 1l : 1) By the direct y alo
ments: P 4 Cly = PCly; 2) By the action upon i
xture of oxid and carbon: Al,O, - AlsCls

aolution of the metal, oxid, hydroxid, or carbonate
#n 4 9HOl = ZnCl, 4= Hy: 4.) By double decomposition
solution of a ehlorid and that of another salt whose

s an insoluble ehlorid: AgNOs 4 Na( AgCl4-

between
metal e
NalN O,

Analytical Characters.—1.) With AgNOa white floceulent ppt.,
insoluble in HX0;, goluble in NH.HO. 2) With He{NOus &
white ppt., which turns black with XH.HO.
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AL OF CHE

LAN

tion.
Chlorin Monoxid. —C1,0—
formed by th

action, below

), of dry Cl ug

cipitated n arie oxid : H HgCls + Cls0.
On itact with HqO it forms hypochlorous acid, HCIO, which,
uwi its instability, is not used industrially, although th

hivpochlorites of (

K, and Na are
Chlorin Trioxid I

ws ardfiyedrid or oxid, Cl,0,

action of dilute nitrie as

presence of
} it explodes.
Wl

ng chlorous acid, H(
Chlorin Tetroxid—Chlorin peroxid, Cl0,
ogive body, prod |

Chloric Acid

a stronglv acid,

wy liguid, by

sulf

um salt by the proper q
hloric Acid—HCIO
vined by In

ily lig

e substan

BROMIN.

sny-pod il

Name dertved from

ity o, —Omly in hin
and Mgl ter and the wat

Preparation.—It is o
the e tion of s
gprin i

i, ISt

0

e of mineral springs.

uors, left by

r, and of that of certain mineral
These are mixed with sulfurie

BEAW

H

. and fr
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a8 MAXKUAL OF CHE

STRY.

droxid, however, sodinm hypobromit
gnch o 2olutic

formaed in solution ; and
shly prepared, is used in Knop's process for

detern
Bromic Acid —120-
solution, or in nation, It is by
1 um bromate with an equivalent guantity of sulfuriec acid:
Ba ( Bris)-=-H20,=2HBry+Ba80,. In eomnbir m it is
dueed, along with the b tion of Br on can
L 8H 0.

I
oI B o

Perbromic Acid—HBr0,
whle, oily ligoi
Br, and concentrat

It is
chlori

mparatively

hlorie acid by

1 th

the oxyg

Oceurrence.—In coml

water, the waters of
Clowd
Preparation.—It is

! arech. These ar

wporated to sma The mother lgue

2 other salts which erystallize out, «
1 I

nnposed by

roperties.— Py
Hie 1 Vo
AL i a

which, however,
the formation «
itably §

Iy

EEi lid, inereases
Lig. Todi Comp. (I7. 8.)
4 indin.

= of Ha for io
Lig. Todi, Br. is golution of pot: id containing
Ver; s im aleohol ; Tinet. dodi (17 8. ) in etl hl
form, benzol, and carbon disulfid, With the three last-named
solvents it forms violet solutions, with the others brown solutions.

Chemicnl. <In its chemical characters 1 resembles Cl and Br,
bt is less active. 1t decomposes H,O slowly, ar
bleaching and oxidizing ager It decomposes hydrogen sulfid
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i

tion of their
as it does 1l
Analytical Characters.—(1.) With AgN(,, a yellow ppt., insol.
ble in HNO,, and in NH,HO. (2) With fuming HNO, or with
chlorin water, a vellow liguid, which eolors s
purple, and chl

ueong solutions. Chilorin ¢

weomposes the fodid

-paste black or
oform violet. lladic nitrate, a black
ppt., insolable in eold HNO, : olutions of alkaline chlorids,
but forming a rk brown solution with alkaline iodids.

Chlorids of Iodin.—(h e with each other
i two proportions : Todin monochlorid, or protochlorid—ICL iz a
red-brown, oflv, 1
npon I, a
chlorid—ICl,

1 ot

g nt 100" (212 . Iodin trichlorid «
lid, |
‘.n.u.u. Vi
sily soluble in water. It i= for

vetallin

ating ode

nsion with Cl, and
has

Oxacids of Todin,—T1
of the series—iodie and periodi

Iodie Acid—HIO
ved in a soluti
SH g

Ading

e DEed nE an antis

e,

he

are

176—is forn odate, wher

Iroxid : le-:6KHO =

(A1}
Asth
Irie ac
= 1l gh HyD
in white
ble in H.(

oldi

rystals,

the solut

lizir 53 i
v I orof HI, Tt iz

pres: norph
Periodic Acid—HIO,

an alka

tion of Cl 1
i thus

talned is d
the resuli
fon the

nte, and

il

II. SULFUR GROUP.

[R—BELEXIUM—TELLURTUM.

The elements lent. With hydrogen they
form eompoy element, in the
form of vapor, with two volomes of hydrogen—the
| attended with a conde

8 COTNMS

mbinat
in volume of one-third.
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MANUAL OF CHEMISTRY.
variety is of ap. gr. 1.95
the octahedral is 2.0

pri
of a gradun

el fuses at 120° (248° F.) ; the sp. gr. of
3 1 its fusing point 114°5 (28° F.).  Th
by exXposure to air, become opaqgue, _.u_ reason
1version into octahedrn,

1
1

atic ¢

Chemideal —
ially st high ten

readily with other elements, ORI
or 0, it burns with a
H it burns with formation
ipounds of 8 are sin
e extent in chemical properties, to thos
nees 8 may re in &ul-
CNBH, corresponding to evanie acid, CNOH

neipally in the i facture of g
it in  makis

BOIe exte

5, and for the
growt

Hydrogen Monosulfid—Sulfhydrie acid— Hydrosulfurie
Bulfuretted hydrogen—H,85— 1
1.10 A.

ilay eweight = 84—8p. gr. =

Oecurrence.—In v
tion of organi

s ; ag8 a prodoct of the d
iing & ;

of some m

L

L if the mixture
(See Marsh test

wetion of H
risulild : Shafs
AH .S

» action of dilote sul-
upon  ferrons sulfid :
H.8.

urified by passage
chlorid, then
long,
sely filled with =olid iodin and,
lly, throngh a solntion of potassinm sulfid.

) By the action of HCI upon caleinm sulfid : Ca8 + 2HC] =
CalCl; 4 H,8,
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94

OF CHEMISTRY.

with deposition of 8. Hyd sullid and solfor dioxid mutn-
ally decompose each other into water, pentathionie acid and sul-
fur: 480, 4 3H:8 = 2H.0 4 H:8:0, < g

When the gas is passed through a solution of an alkaline hy-
droxid its 8 displaces the O of the hydroxid to form asnlfhvdrate:
EHO = H,0 4+ KHB8. With solutions of metallic salts
Ly relinguishes ita 8 to the metal: CuS0, - H.8 = CpR
1 renders it of great value in analyti-

FPhysiological. —Hydrogen sulfid
by t

1t
8 or of ta
g, and in the urine in
lder. It
s rectum,

g produced
viminons substane

intestine

whlorie

{ITEER

absoe

& -

variola, and o
vider by diffusion
Texicology.

phe

fntel

of pu

gas is still rapis

1oes de

from
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MAXUAL OF CHEMI

in sulfuric acid factories (2) is used; (3) in-
dicates the method in which atmospheric 80y is chiefly produce
in the laboratory (4) and (6) are used; (5) the process direc
by the U, 8. and Br, Pharmacopmias,
Properties.— Physical.—A colorless, suffocat

tained by reaction (1)

g gas, having a

disngreeable and persistent taste. Very soluble in H.0, which
at 15° ( F.) dizgolves about 40 times its volome (2ee beélow); als
goluble in alecohol. At —10° | )it forms a colorless, mohile,

rent liguid, by whose rapid evaporation a cold of —63"
) is obtained.

Chemical.—Sulfur dioxid is neitl
i with H

h naseent hydroge

er combustible nor a supporter
is decompos BOy+2Hy =B
H.8 is formed : B0, <4 8H. =

of combustion. H
2H.0. Wi
o5 + 2H 0.
Water not only dissolves the gas, but eombines with it to form
the true sulfurous acid, H.80,. With solutions of metallic hy-
drates it forms metallie sulfites: B0y + KHO = KHEO,; or S(
- 2KHO = K80y + Hy0. A hydrate having the composition

BH;O has been obtained as a o alline 5o fusible at
+4° (39°,2 ).

Bulfur dioxid and sulfurous acid solution are powerful reducing
agents, being themselves oxidized to sulfor 1: 80 + HaO
0= H.80,; or H;80, -+ 0= H.B0D It reduces nitric acid with
formation of sulfurie acid and nitrogen tetroxid: B0, + 2ZHNO,

H:80, + 2N0:. It decolorizes organie pigments, without,
ng the pigment, whose color may be restored
li or a stron ting in this

H

ac

however, destroy

1
instance, not as a redo
8H.8 = 2H.0 + H.8:04
under the influence of sunlight to form sulfuryl chlorid (3¢
Cls.

by an

directly

Analytical Characters.—(1.) Odor of burning sulfur.
2} Paper molstensd with

nd iodie acid solution

reh-paste
v i, 000 of B0y,

Bulfur Trioxid—Swifuric oxid or awhydrid—80,—Molecular
weight = B0—S8p. gr. 1.045.

Preparation. —(1.) By union of 80; and O at 250°-300" (4582°-
572" F.) or in presence of spongy platino

(2.) By heating sulfurie aeid in presence of phosphoric anhy-
drid: H,80, 4 P,0, = 80, + 2HPO..
{ By heating dry sodium pyrosulfate : Na.S.0. = Na,80,
$ BO,.

(4.) By heating pyrosulfurie acid below 1007 (212° F.), in a retort
fitted with a receiver, cooled by ice and salt: H.58,0, = H,80, +
BO;.
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ANTAL

OF CTHEMISTRY.

be added to the
acids, is produoe

lution =0 formed a white ppt., insoluble in

1

Sulfuric Acid—0il of Vitriol—Acidum sulfuricum (. B.; Br.)
—H,.80,—08,
Preparation.—(1,) By the union of sulfur trioxid and water:

B0s + Hy0 = H:80..

} By the oxidation of 80 or of 8 in the pr ter :
9850, + 2HL0 + Oy 2H.80, ; or 8, + 2H;0 + 30, = 2H,80,
Th nufacture of H:80, may gaid to be the basgis of all

, a2 there

but few processes in chemical
not enter. 'l
ul i

 §
ion of a dilute

oy

twao
ation of t

mbers of timber,
gr. of 1.
sulfuric S0 Into
by roast-
In tl
the expense of

1 on

stained by borning sulf
ng with

viid (red fuines

which

v and

by which 1
H:O = 2ZHNO,
h © to produes

ity of nitrie

ontin-

6. At this point it
1 to pls

8 T
+ th
Varieties.—Bulfurie acid is
ation and purity
commercial ofl of pitriol,
less deeply eolored, oily liguid, vary-

whi

Tur-

rgely nsed in mannf;

(LY

nore
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100 MANUAL OF CHEMISTRY.

| which no visible stain shonld be produeed during an hour.  Omids
of nitrogen are almost invariably present ; they communicate a
pink or red eolor to pure brocin.

Bulfatea.—Sulfuric aecid being dibasie, there oxist two sul-
fates of the univalent 1 s : HEKS0, and K.80,, and but one
sulfate of ea bivalent metal: CaBS0. The sulfates of Ba,

| Ca, 8r, and Pb are insoluble, or vers i in Hy0.
Other sulfates are soluble in Hy0, but all are insoluble in al-

coliol.
Analytical Characters.—
white ppt., insoluble in

¢ BN

orid {(or nitrate): a
ppt., dried and heated
with HUI, gives off H,8.

h,

alelum ehlorid
diluti with two volumes of aleohol ; insoluble in dilute
HCl or HNOs,

Toxicology.— ive corrosive, and may be,
if taken in sufficient quantity in a highly dilated state, a tr
poison, The concentrated acid causes death, either within o fow
hours, by corrosion and perforation of the walls of the stomach
and @eophagus, or, after many weeks, by starvation, due to de-
struetion of the gastric mueons membrane and closure of the py-
loric orifice of the stomach,

The treatment is the san

rie acid is

that for corrosion by HCL. (See

Thiosulfuric Aecid.—Hyposulfurous acfd—H,8:.0,—114—may
be oon: red a= =alft id, H;80,, in which one atomm of
oxygen has been replaced by one of sulfur. The acid itsell has
mot been isolated, being desomposed, on eration from the th
sulfates, into sulfur, water and sulfur dioxid; H.8.0; =84
80, 4+ H;0.

Pyrosulfuric Acid— Fuming sulfuric acid—Nordhaisen ofl of
vifriol—Disulfuric hydrote—H 8,0, —Moleculor weight = 178—
8p. gr. = 1.9—Boils at & 26" F.).

Preparation.—By distilling dry ferrous sulfate ; and purifica-
tion of the m_.;_._:E __v. ted ¢ “....;u_ izations and fosions, umntil
a substance Musing at ¥.) is obtained.

Properties.—The commercial Nordhausen acid, wh
ture of H:8:0: with exeess of B0y, or of H:80,, {8 a brown, oily
liquid, which boils below 100° (212° F.) giving off 80, ; and is solid
or ligunid according to the temperature. It is used chiefly as a
golvent for indigo, and in the anilin indust

volume of H.0, is to be introduced into a Marsh apparatus, i
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102 MANUAL OF CHEMISTRY.

burning I* in air, or by passing air slowly over red-hot eOpper.
It is contaminated with COy, HeO, ete.
By passing Cl through exeess of ammoninm hydroxid solu-

If ammonia be not maintained in excess, the Cl reacts with
WLIINOL
chlorid.
By h
i rid and potassinm nitrite.
Properties.—A il taste]ess,
Eupp

1 chlorid formed, {0 produce the explosive nitrogen

inin nitrite, |

oilo

i IOt

ter of combustion; very sp

tiom, and most of its com-
v prone to decomposition, which ¥ oeeur ex-
ombines directly with O under
prges; and with H under like eondi-
tions, and, indirectly, during the decomposition of nitrogenized
ssubstances. It combin
ndl titaninn
not poisonons, bot

v glow to enter into combin

or slowly.

of &

# directly with magnesi

Atmospheric Air, & O as an element,
il Mayow, in 1 ated its co It was
not, however, ur hat Priestley repeated the work of

1 the characters
ade generally known by the |
i
ArINS

Mayow : and npound naty

of its ec

woisier, and Cavendish, The

15 ani adr

A8 EYIOnY1

5 eonsists of 0

, by weight; proportions

wn by th
prresent ML WETL
woights, or between any multiples thereof wall

us by the solubility of air in wat Were it acompound it would

ubility of its own, and the dissolved
weh of

have a definite d
1 hav composition
stituents dissolves in H,0
| air dissolved in HyO at 14
in the prope
B38.24

Besides these two main

s when free.
rding
4 F.) consists of N and 0, not
» proportion 66,76 t

its own

ion given above, but

eontaing about 4-5

omstitue
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MANUAL OF CHEMISTRY.

1 are propagated by the transportation of these germs
nis, 1t seems probable, also, that the germs or poi-
sons by which eertain diseases are propagated float in the al

The continued inhalation of air containing large quan
part 8 in suspension 1
der, by mere mechani

a of

WY canse severe paulmonary disor-
l irritation, and apart from any poisonons
L 1 the substance; such is the ense with tl
and of the workshops of certain trac
etal-filers, ete.

arpeted

ball-rooms irniture-

polishers,

Compounds of Nitrogen and Hydrogen.—Three are known:
Ammonin, NH,; Hydrazin, N.H,, and Hydrazoic acid, N, H ; as
well as salts corresponding to two hydroxids,

Ammon:
teloer anedgilil
Boils

. Hydrogen ndtrid

Volatile nlloli—NH,—Moleo-
|\ —Ligueefes ol

-8p. § t
fiy

s at -

Preparation.—
By deco

sl v o

it H with N.
wtter containing N, either
v destructive distillation.

{4.) By heating solution of nm hydroxid : NH.HO =

Properties.—Physical.—A colorless g
1 acrid ta

18, having a pungent odor,
ate, It is very soluble in Hy(), 1 volume of which
F.) dissolves 1060 vols, NH,, and
g0 dissolve dily, Liguid ammo-
fluid, nsed in fee machines for producing
absorbing a great amonnt of heat in

737 vol

arti
violat

Chemdeal,—At a red heat amunonia is decomposed into a mix-
d H, oeeapying double the volome of the original gas.
1 posid by the p

slonged passage through it
It i= not reg
of O w

monoxid, or

Iy combustible, yet it

ha

an atmospl
h O, nitrog

xtures of

plode on

ymia in HyO constitutes a strongly alkaline
liguid, known as aqua ammonie, which is possessed of strongly
It i wtion of
rystalling salts, wk , without liberation of hy-
drogen, by direct n 1of gaseous NH,, with acid vapors, The
an in agua smmonis are

salts and the alkaline base i
compounds of o radical, ammonivm, NH, which for:
corresponding to those of potassinm or sodinm.

componnds

The compound
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1o MANUAL OF CHEMISTRY.

Nitrogen Monoxid Nitrous oxwid—Laughing gos—Nitrogen
proteeid—N.0—Molecular weighl=4—8p. gr.=1

— 100" {—148" I )—Hoils al - (=1234" B\ —Digoo
LPricatiey,

— Fuses at
red tn 1770 by

Preparation. — By heating a nitrate: (NHONQ,; =
NaO+2Ha0. To obtain a pure product there should be no a
moninm chlorid present n impurity of the nitrate), d th
heat should be applied gradually, and not allowed to exeee
(482° F d the gas formed should be passed throug
tles containing sodinm hydroxid and ferrons sulfat

Properties.—hysical.—A
oluble in HyO ;: more so in alc
wmpheres, at 0
which, w
ot

B

1 wash-hot-

rless, odorless gas, having a

1. Undera

sweetish taste ;

Pressur at eol

mobile liguic

forms
m diguliid and
[} - o0)* F,

8,

rk

wo, | old of =1

t is decomposed ared heat and by the eontin
of electric It is not 1bmstible, bhut
after cxyren, the hest supp r of combustion kKnown.

Physiological.—Althou to the

romposed into its e

owir wliness with whieh

nits, it i« n

are
pure
s the

with air,
first an
and a tendency to

observed by 1

pirits, frequently aeed
ty, the pat

ming Tesaiv

afterw; iz complete ar d losz of conscjonss

s,
It I 1 nsed, by dentists espe Iy, as an st hetic
in operations of short duration, il inone or two instanees an-

sthiesin has b
A soly

the gas

n maintained by its
on 1n water _____._A._. _uﬂ_.vi._

E

nearly an hour,
containing five volnmes of
al admn

aommetimes nsed for inte st

Nitrogen Dioxid. Nitric oaid—NO—MWolecnlar weight=350—
Bp. gr.=1 Discavered by Hales in 17

Preparation.—By the

st vy diluted
#Cn aNO;
ap

nitric aeid

Properties.—A
VEry sparis ..;.... 8

WL

uble in H.0; more soluble i

It combines with O, when mixed with that gas or with air, to
form tl reddish-brown nitrogen tetroxid, It i
solution of ferrous sulfate, to which it communicat

o




warp gy Came wado argy oguy pagsan o1 M Aq i
S ITLIE JAT[ 30 SWI0E IO POoL] ¥ 4 _riu_ PTG ] PINOYE "AIeTe
1 913 4 ‘suorpwaado gang
PIow DRI L[0T M W]
1] ] — ASoroorE0]g,

1-OIII SULIO) 3

nv

S,

o} &N
d su

M

z
1ng JUBPAXO
AL Pasn

|

Jaypm]
._..____:

CaaP () I. jo A111
HO'OS'0MN ‘prow sTmojnecijr
1 STEySAI0 Jed e pea] M1 S0} eI
paon

EMOAN)

T LLES DO

TOR'H

] 0] 8

ON o
=101 W s |

a-CIER L R §

SR I TS

waliosjipr  prEoIIay wadoajiy

1] HAWp ¥ &3]
W OFH Jo Sanuwnb
p g 10 ‘saane
un JaBagp A3 Aq

TIWEIS ¥ Ij31a
-gadmay sof 1w
paxuwdaad 8]

BITREAPITEIUL IS O
H{[w il puw 3 Ul

#1] Y3l SWOUIOd "1 U] peguat] u
TLITIG O BTG  pam 0 pagiud]
-dng pood © 10U ARSI 1]y

N[5 SRS HELY
it CIIOTIS LRI _"__h..EJ.—
0[O0 H{IW]0 0 TLAOIG

A0T “HHEDN




108 MANUAL OF CHEMISTRY.

in industris
as to b
utilized
alkaline =

proeess

s, the volume of gas formed beeomes such

fommes NOFe din=-
» presence of the latter is
t there is only coughing, and
ir hours later that a difficulty in breathing is
1 ten to fifteen hours. At the antopsy the
lungs are found to be extensively disorganized and filled with
black fMuid.

Eve ir containing small quantities of brown fumes, if b
for a long ti

wtely annoyving,
is only two to f
, death

thed

FEAnNS,

produces ehronie diseas
To prevent such s v
to be formed is imperative. In

where brown fumes

cases of &p
apartment
1 without

ty is to he son

Nitrogen Pentoxid. Nifrie anhydrid — N0, — M
Iy —fails af 47

aetdar
teelghi="108—Fuses ¢

Preparation.
Cl i apparatus
Na—-0s,

e with dry
LAZNOs2CL=4Ag014-

moving water frg
oxid: 0HNO,
Properties.
It s w

Is at temperatures above

wsed by a heat of 60° (123

tances which

N: 0.

nbine readily

» or in combing-
ining nneven num-

N.0 H:0 = H,N.0.—Hy
Na0y H.0 NO Nitrous nedd,
NsOs - H30 FHNO—Nitrie acid

Hyponitrous acid—H N0
Silver hvy
nt H

#l—Enown o
litrite is formed by

y in combinatic
itrate by

1etion

solinm
composition with silver nitrate,

Nitrous acid—HNO,—47—

8 not been isolated, although its
salts, the nitrites, are well-defined compounds: M'NOs or MY(NO,),.

The nitrites o in nature, in all guantity, in natural
waters, where they result from the decomposition of nitrogenons
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110 MANUAL OF CHEMISTRY.

lower oxids intc
organic substan

v their highest oxids; it oxidizes and destroys most
. although with sowe it forms produects of sub-
stitution. Most of the metals dissolve in HNO, as nitrates, o
portion of the acid being at the same time decomposed into NO
and HyO: dHN O 8Ag=3AgN O NO--2H 0. Thechemical
tivity of HNO, is much reduced, or even almost arrested, when
the interv i f nitrous acid is prewv

ited by the presence of

carbamid. so-called * noble mets ng platinum, are
ot by either HNO,y or HCL, but dissolve as chlorids in
mixtore of the two acids ealled agua regin. In this mixture
two {E lly decompose cach other according to the
equations: HNO-3HCI=2H.04+NOCI4Cl; and 2HXNO,-6HCI
D=2 OO =401 with 1 of nitrosyl chlorid, NOCI
ichlorid, NOCl, and nascent Cl; the last named combi
1 dilute HNO,, 1

nidered passive, and

i==oly

1Al

g with the met
1 into the

L. Iron dissolves easily

yErated

temper
Ag or Cu. When
ug cap of a
solve in the

An

1 is monobasie.

id =0

I is known
Impurities. ¢ acid yellow, and de-
1 to the dilut 1
wlded to the
mmes of Hyld, Chlorin, {fodin «

wrize |
wlfuric acid produees
luted with two s

e

n
r ‘when the diluted

Fron gives a red «

when the iz @ ul t
@ nitrates of K and Nac

Irvness on platinam
Nitrates
s, or on their oxids
MINChy, (N
5 the sesguibas
o of a few basic
soluble in water, When heated, they
powerful oxidants, They are decomposed by
H.20, with Hberation of HNO..
Analytical Characters,—{l.) Add an equal volume of
: float on the surince of the mixture u =olu-
The lower layer becomes gradually eolored
r purple, beginning at the top.
n test-tube a small gquantity of HCl, containing
enongzh igotie acid to communicate a blue color, add the
suspected solution and boil again ; the color is discharged.
) If aeid, nentralize with KHO, evaporate to dryness, add to

are fc
OF
M" (NOujs, ex
lead nitrate, Pb (N Oy

ir

Pho, exeep

oem=

by, Gool, an
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MANUAL OF

CHEMISTRY .

PHOSFHORUS.

Symbol=P-
gr. of vaper=4.200 -
copered by Brondt in 1

{tomie aveighi — Molectilar weight=124—~8p.
pme from o Yight, sbpu=T bear—IMs-

—Phosphorus (U. 8.; Br.

in the mineral and veget
ble worlds as phosphates of Ca, Mg, Al, Pb, K, Na. In the ani
kingdom as phosphates of Ca, Mg, K and Na, and in orgar
eombination.
Preparation.—Fr

phosplinte, hree parts of bone-ash are digested with 2 parts of
g H80,, dilated with 20 v s H.O, when insoluble caleie
nd the =olul Wil phosphate, su perplos-
y4-2H B0 =H.Ca(PO)2Ca8 0.
aphate is filte off
fourth ite weight of powde
nid s nd the mixture heated, first to redness, finally
ut, in earthenware retorts, w ks dip under
During the first part of the heating
phosphiate eonverted into metaphosphate:
CaPOy )-+-2H0; whieh i= in turn redused by the
monoxid and li

which it occurs as tricalei

sulfute

phate,” are formed:
The sgolution of superp
e with about o

the residne

charcoal
to a white h
water in s
the mono
CaH(P0y)
charcoal, with forr

wtion of earl
phosphorus, while the ealeinm
428050 =20a8i0,- 100041,

i# eombined as sili

r process consists in dissol hone-ash or mineral phos-
v HNO,, K80, is then added to the solution, and the
greater part of the Ca removed by filtration as Ca80., Mercurous
phosphate is il by additi wrous nitrate to the
solution. The dried Hg salt is fin mizxed with earbon, and
Hg and P di
purified by fusic

n forme

Over,

first under a solution
al H.0, and finally
1 potassium
=t into

decomposed by heat, wh
The crnde product |

hing powder, next

i Halh
Properties.— Physical.—1

WHNS

pable of existing in

which it nsually occurs in
id golid of the consistency

fuses at 44°.8 (111°.7 F.);
@ of acting

ry, or yellow varicy,

This is a yellowish, trans
|y it is brittle;
winosphere not capa
r is colorless; sp. gr.

and boils at
upon it cher
10407 (1940 It volatilizes below its boiling-p
boiled upon it gives off steam charged with its vapor,

it, and HyO
Lxposed to
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114 MANUAL OF CHEM

TRY.

Phosphorus is not acted on by HCl or cold He80, Hot H80,
oxidizes it with formation of phosphorous acid and sulfur dioxid :
Pt H S0 =4 H, PO, 4880, Nitrie acid oxidizes it violently to
phosphori id and nitrogen di- and tetr-oxids : 12HNO:+Pi=
$H PO 48N 04N,

Phosphorus is a reducing agent. When inmersed in cupri
sulfate solution, it becomes covered with ting of wetallic
O PET. Iver nitrate solution it produoces a black deposit of
silver phosphid.

Toxicology.—T!
sphorus in not being poisonous, probably owing to
jury by burn-

fc
its insolubility, and in beir
ing

The burns p

s of pl

duced by yvellow phospho Ore SeT

than a | destruoetion of entaneous sur N r s bt
A burning fragment of P adheres tenaciously to the skin, into
which i lucts of t bustion is

, 1
1d b wi

ing absorbed, gives rise to
Burns by I sh wd immediately with
lig. sode chlorinate, or solution of ehlorid
would r Howedl to
il wate

in contact

except it be nn

if £l af _z._:._ ®, It is taken or

The forimer

rome

E¥mp-
r with greater or less
in the

e or absen

y Preser
rption. Tl
they appear w
» in the th, and heat
lually de
f dark
phosphorescent ; low

vl

.u_.J
the dark,

W cnses,

wrint s thi appeans
I 1"

| sympioms however, the pati

v, jannd wkes its ap-

Th

no known chemical antidote to phosphe

vtment is. therefore, limited to the removal of the unabsorbed
portions of the poison by the action of an emetic, zine or copper
suliate, or apomorph as expeditionsly as possible, and the

lministration of neh oil of turpentine—the older the oil the
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1 darkness (the opera-
. and so placed as t
of the distillate
Hiaeeoy The cun-
test condensation,
e be observed (in the y of all 1
esenee of unoxidized phos-
that poison is not to be in-

ing (=ee nbove) f this
ants of the flask
1 at ¢, and in its
h & neu-

and with a Liebig's condenser, ¢, which
1 s best eonducted in a dark roon
liver the distillate inte the flask d.  The ode
In the w of P it is usually
1f, at the point of

proof pos

——.

tral solution of silver

tached at and a

ust be further
1. For this purpose t
In the bottle a hydrogen is g
ding through the dryin
aed out through the platinum tip s

When the apparatus is filled with H, o is
until the funnel-tube fis three-gquarters filled with the
jguid from o ; then e is closed and d opened, and the black silver
deposit, which has been collected on a filter and washed,
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It is a colorless,

avy liguid, which is decomposed by exposura
to sunlight, or to a temperature of 30° (85° ),

Bolid hydrogen phosphid—P, H,—130—is s vellow solid, formed
when Py H, is decomposed by sunlight, Tt is not phosphorescent
d only ignites at 160° (820° F.).

of perfectly dry a
i Xposurg to air,
with Ha0 to form phosphorous g

Phosphorus pentoxid
—Pi0:—142—is for
It is

in an excess of dry O,

has almost as

e, floceulent

, whi et o ten-
der » combine with H,0 as has P;0,. It absorbs molsture
rapidly, deligue to a highly acid liguid, conta
phosphorie, but metaphosphoric aci
at.

not
d. Tt is used as a drying

/O—H
O0=P—H
H

H

O=P H

#0—H

O0=P—0—H

O—H
(-
O=P=0
(0}

O0=P—0—H

“ 0—H

O—H
etaphosphoric acid:  O0=P=0

Omnly » H atoms wh
through O atoms are 1

is dibasi
1

are connected with the P atoms
e, Hence HsPO; is monobasic; H,PO,
H, P 1 HPO,

s tribasic;

tetrabasie,

ok

Hypophosphorous acid—H, PO

Mi—is o erystalline solid, «
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120 MANUAL OF CHEMIST

Y.

Analytical Characters.—(1) With m
nitrat

1l solution of s
o
With mag
: precipitate, soluble in acids, insol

i
precipitate.  (2) With solut
HXO,, a yvellow precipitate,
te, erystalli

Hxture,

ble in

mmoninm hydroxid.

Pyrophosphoric acid—HP,0,—178,—When phosphorie acid
tor hyd lic wphate) is maintained at €15%.4 1),
two o ite, with the loss of the « ents of n
Py H O

shios=

ph

Metaphosphoric acid
by |
1PO.

phosphorie aefd
A g HiPOy or H Pl
+H:0; or HiP:Oy=2HPO:+H, 0.

1+ phosphate

M

: M POy,

amcd M (1%
Action of the Phosphates on the Economy.—The salts of phos-
i i y rtant « i # of animal 1

y taken interns

The

s=nes, and

to no un-

ionsly,

acids, even
wi tak
(the pyro 1
heart

8, have n i

Compounds of Phosphorus w Phosphorus tri-

ted supply

¥
it with
HH.53—is formed wh

» golid

Phosphorus oxychlorid

POC] i is formed by t

and 22 pts. n
ydrocckd and flter-

pha. we

-tw s days,
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MANUAL OF CHEMISTRY,

Compounds of Arsenic and Hydrogen.—Two are known : the
solid As:H (%), and the gaseous, AsH;,

Hydrogen arsenid—Arsin — A rseninralfed
gen=Arsenia—Arsenamin—AsH,— Moleenlar weight=
2,000 A—Liguefies at —40° ( —40° F.

or arsendlled hydro-
VB—Sp. gr.

Formation.—(1.) By the action of H,O upon an
by fusing together native sulfid of antimo ¥
tartar, 2 pta.; and arsenic trioxid, 1 pt.
....,:::_.,:_:__:_.._:w:.l_:,:mz.:"_.

loy, obtained
2 pts.; cream of

{2.) By ti

wreenids of
Zn and Sn

compound of arsenie is in presence

(Hee Marsh test,

(4.) By the action of H.0 upon the arsenids of the alkali

vt s,

%) By the

upon arsenical pign
By the action of hot solution of

e eompounnds of As in the pr

Properties.—FPhysical.— A ¢

1

o redued
of nascent hydrog

i

ibined aetion of air, meisture and o

sinm hydroxid upon
anee of zine,

redlue

lorless

ceons ador; sol

le in b vols, of HaO), free from alre.

ti

It is neutrnl in e

et

. In contact with air &
¢ oxidation,

ted. Tt is also decomposed into

its H is slowly

nd elementary

nents by the pas-
of luminous electric

ischarges; and wh
red heat, Tt is acted on by dry O at ordinary te
w with the formation of b
1 hydrogen arsenid, Inter eler itary As. A mixture of AsH;
1 O, containing 3 0 and 2 vols, AsH., exp
wied, forminge As, o H.O. Ifthe proport

1 sl

r-
k deposit which is at first

es when
ri of O be less, ¢le-

gans burns with a greenish flame, from which a white
A cold surface, b
s conted with a white, ervstalli
the flame be cooled, by the intreduetion of

il
1 above the flame,
of the oxid. If

o i t
posited.  Chlorin
o, with formation of HCI and ar-
rly, but with less

depo:

veold sur
1, and elementary As is

1) €4

gns explosiv

O

ic trioxl

Henees,
All oxidizing o

eid by the more active. Bolid potassium hydroxid decom-
partially, and becomes coated with a dark depaosit,
8 to be elementary arsenie.  Bolution of the alk
hydroxids absorb and decownpose it; H is given off and an alkaline

1€
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124 MANUAL OF CHEMISTRY.

Its solubility in wat
of making the solut
the of the oxid

)
Wi

arts of eold

3

parts,

allowed to st
hour
1,000

wissolve

parts.

i oines the
1 oxid in cold H,( is always
mtin-
n eold H.O0,

sur-

BViEnts,

v of the erystalliz

nis, to s

soveral days,
toh Bt 3

paris of Hy0
snlting

I
s with 240
16,000 or

ation e

uns un-
1 eontaet with
rs, dissolved to the ex-

whiech

vighteen ye
3 parts in 1,000, which may be
ty of the erystallized oxid in cold
ter, e power of HyO of holding th
4 dissalved

t

actd in solution, one

is mot the

ita power of dissolving it. Ifa
1 solntion be made, by boiling H.0 upon » oxid,
te may be evaporated to one-half its
ginal bulk, without depositing any of the acid, of which this
concentrated fuid » one part in six of

W eontains
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MANUAL OF

s0=H

SO—H ...7|...¢@”C|—._.
As—{}—H Pyroarsenie acid : \C

H 0=As"0—H

“ O—H

0= /O—H

etarseni

acid : O=As5=0

Arsenious Acid—H, As0, —126—s
trioxid, although it has not I
it are important salts, ealled arsenites, wi
formule HM ;A=(,, HM"AsO,, H

Arsenie Acid—Orthoarsenie id—H,A80,—142—Is obtained
by oxidizing As,0. with HNO, in the presence of HyO: As
THO4-2HN O, =2H
fected by (

sts in agueons solutions of the
n separated.  Corresponding to

ve the general

A syrupy, rongly acid solution is thus obtained,
which, at 15 solid, from the formation of
transparent erystals, containing 1 Aq. These erystals, which are

very soluble

» their Aq, at 100° (212" P 1, amid
nposed of minute whit
it I8 eonvert into H,Asg(.,
H it is decomposed
» by B0

form a white,

wuhydrous

need
HAsO,, and AsyOs.  In pres
into HyO and AsH,. It is red

1 acid so rsenie acid, or of the
tion, and the i Inper-
nt of Hs8, at a low
i, and the solutio maing
ms sulfoxyarsenic acid, H,As0.8 js
H.As80, + H,0, By a furth action
3 pen d is formed : 2H,A80.8 + 3H.8 = As.S,
earrent of Hi8 be very slow, the s LY RrEEn
1 g to the equation: SH A=0.8
ipitate then p ists of

With a slow en
no precipitate is fo

peratur
eolor

LLELY LR
i t

As, 5, and 8.

duced con

i

1, ars

ie: and the arser
el any of tl

wtes
ir

> phosphates in COTI ]
1 physieal propert
ic acid—H As.0

Benie  ael

when heated

to 1607 (320° F.), Iz converted into compact masses of pyroarsenie
aeid: 2H, A0, =H As,0v4+H,0. It is ve Y prong to rev
senic acid, by taking up water.

Metarsenic acid—HAsO,—124.—At 200°-306
A0y gradually loses H.0 to form n
2HAsQs--H, It forms white, pearly 1
readily in H.0, with regeneration of H s As(),.

Arsenic

Is.
It is monobasie,
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128 MANUAL OF CHEMISTRY.

but, if potassium ehlorate be ;
arsenic

dded, the trioxid is oxidized to
I, and the formation of the chlorid thus prevented,
Arsenie trioxid, when fused with sodium nitrate, is converted into
Vi arse tile.  1f, however, small gquan-
[ chio rmed, It is highly poj-

h is not v

tities

Is be present, As
BONONns,

Arsenic tribromid—AsBr,— ined by adding Pow-
As to Br, and distilling the product b A
orless, erystalline body, fuses gt 2
F.), and is decomposed by H,0.

Arsenic trilodid—Arsenii iodidum, U, 8.—AsI.—
by add a solation of 1 in rhon disulfid: or by fusing
in proper proportions. A brick-red solid, fusi
Soluble in a large gquantity of Hy0. Decom-
uantity of H:O into HI, As,0,, H.0 and a

] Uy

otl substar
notwithstanding tl
tion
Ensy
cially

._._..:.

introd

Ily taken by the mouth, but it has also been

wunnels: the =kin, eith
1 male urethra.
1.} Elementary arsenic, w

LA

poisonons so
with tl
then iz

water, or

1 oxid, which is

e,

n, produces the
npounds, Certain fly-
& a portion of which has been
d meisture. (2,) Hydrogen ar-
snons of the inorganic compounds of
I accidental deaths, among
. who died in consequence of
¢ experimenting with it.  In other
ses death has followed the inhalation rdrogen, made from
1 sulfurie acid contamir 1 with arsenic. (%) Arsenie
trioxid is the compound most frequently used by eriming It
h iven by every ehannel of entranee to th irculation;
in some instances concealed with great art, in others merely held

haracteristic effeets of the arsen
s and fly-poisons
1 by the
senid, the n
has
others, that of t
having inhaled the

zine

he
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13340

air,

or by thei
Intile arsenical compounds in th
The treatment in acute

consequent diffusion of

¥

ir.

il poisoning is the snme, whatever
v proison ken, if it have
The first indieation is tl
» alimentary canal
n the effect

8 hecn

by the

e poison from t

sulfate, or hy

1 not be s
W

nless t
n tl

with

lis ecol-

Precautions to be taken by the Physician in cases of suspected

suspected
the physic
ok

Enowl
ist's lahd

ots foul play; and,
1 any public manifes
ity toward his pati
f
tion of a i
e result of w
ke the f

s to the truth or
le test to th

arid the comm
- g

‘h may enahble
st step toward

n which, from symptoms, the physician suspects
g by any substanee, he should himself test the urine or
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MARXUAL OF CHEMISTRY.

AgNOy, in the presen a little NH,HO, gives a yellow

west applied by placing the neutral arsenic |
yin o poreelain eapsule, solution of AgNOs,
wing npon it over the stopper of the ¥ H, HO bottle, mois

ppt. This test is

soluti

and

ened with that r

. 32; above

the tabe, F
chareoal; & is first heated to s
wreoal reduesd, | elementary As s
llie ring. The tube is then cut
d with d uppermost and heated at ¢

the vap

h.) Reinsch test.—
gixth its bulk of HU

Ty M cOpper

eree

b is prod

s test the

w

i held at th
the copper. 1f the deposit
[ A at o, which sontuins

rifier, is found

heated at the podnt
a white ¢

&, amd, w

Al

consgist of arseni
1 B
sist
The ady
enee of organic matter, to the urine for instan

in

y be applied in the pres-
t is en=ily e
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ted by & sec
1 with
ts with the
1 dliam-
by a tuba
s shown
nd dips

ms (B} 3)of p

diluted soln-

ey
dhe Ay

Third —No ervstals
by heatir I OXYEen,
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CHEMISTRY.

arsen

.ﬁ._.w
rsenicnl

is formed at the constri
s the characters of the

portion
stain indi o pp.

(8.) Place a small ervst

| of sodinm sulfite in a solat
ous ehlorid in pure HCI, sp. gr. 1.18.  Float
s mixtur If Az be
imetion of the two liguids,

COMPOUNDS not form a ppt. in nea-
ina d solutions a yellow ppt., con-
gisting either of As:8: or As S, a mixture of the salfids with

B, is for
ary temperntur
2.) AgNO,, under

pounds, produces

fr 1

after prolonged pas

t about

CaS0.n

Arsenie
fest= 4, 6

Method of Analysis for Mineral Poisons.—In eases of
s of i

is to be followed by

papeeted

a systematic coun

I

senee or absen

more usunl poisons can

In the search for mine

itter. end the n
is poncentrated ,Af solid
nd suspended in HyQ). About 4
and a small guantity of potas
ixture allowed to stand 24 hoors at the ord
1 CAps 1
then heated over th

I ities, and

to be exmmined,

? ¢
contents of the caps
while i I

xture is o
d Tumps of with

Lhe

has a
gly of C1,

ite, and treated
through the liguid for

il with Ha0,
, nntil the washings fail to give the
d, acidulated with HNO, and treated with

e,
Bolution of

added to the precipitate
shed with water, T golution

Cu j the residue on
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ANUAL

OF CHEMISTRY.

ffect it ; the h
¥l sulfate, (8b0),80,
finely divided, with evolution of H,
HXO,, with formation of H.8b0, or
% it as BbCl, or 8bCls. Solutions of the
it act on it

with t
1 by the
msie hydr

There
of the

ip antimonyl (Shi),
(See tartar

m of tyg

Hydrogen Antimonid—S8tibin—Antimeninretiod

xedd with H, when o m
tH. Itisol

loy of 4k paris «¢

. and dri

ts npon the si

3AsH,+H,

T salt

Age+-2A g HAsC

+8bH;=8HNO,
black silver antimor

=BhAgr

Compounds of Antimony and Oxygen.—Three are known, Sha0..

(U. 8.;: Br.)—8h,0,—2688—0ecurs in natu

¥ d econmpao

1ig the oxyehlorid ; or by

us, insoluble, ta Fless pow

heated. It fuses
1 im

It i
1, from which
ntimonyl pyrosulinte,

erystalline
tlomns
isee tartar emetl

parate ; and in so

of tartaric acid, and of hydropots tartrat
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140 MANUAL OF

Antimony pentachlorid—8hll,
Cl, excess, upon Sb oor Shi
a current of Cl.

It

still greater gquantity, a white pre
H.8hi,.

Sulfids of Antimony.—Antimony trisulfid—Sesquisulfid of
aniimongy— i antimony—Antimonii sulfidum (U. 8.)—Anti-
moninm nigrum |Br.}—8b.8, — —i
andd is 1 nl when H.8

» chief ore of

L, 1 OFRnge-
crude antimony

=0

=&, composed of
CrOCUS,
sponding to which are
the
i with a solution «

and oxve
antimony. Sb.&; is an anhy

known as sulfantimonites,
18hs,. i

snlts ierial formiula

ash or soda,

If now the

s lesom

ted,

yw substance separ

8 been sepan

Sh8,,

1 of an
stafces, S or 8hsS:, mixed
HCl on She8y, Ha8 is prodoeed.

Antimony pentasulfid—8b:8,—400—is obtained by decor
ing an alkalin wntimonate by is & dark orange-

Wikie
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142 MANUAL OF CHEM

"RY.

IV.=BORON GROUP.

BORON.

dohid

i welght=11—Moleoular u

Daey in

stitutes a group by it=
It

it is trivalent

all of its
ich is the anliydrid of a
nd it forms no compound with H.

s but one oxid,

s aeiid

It is separa
boron is pr
I 3 | E 1 It is a gree h-brown powder;
ingly soluble H.0; infusible, and enpable of

BHr, O, & d N.

T

itions,  Amorphous
1, by

decompositio

L |

ped boron is prod

1orid

3 Or

when st

ngly heated
s with N, whie

is ca
pable of re

Boron trioxid— Roric or
ined by 1 i

T T

s orie acld to re

It isa
ke 1 ulysis under the
itrecus boric acid.

Boric Acids.—Boric ac
8.)—H,BO,
COmposing a
cess of H,80

e acid—Addum boricum (U,

wllowi

rins brilliant

s, unet & t

m 25 parts HaO at

rex

litmus, but t

its aguecus

i ra with the aleoho
with ethylic aleohol, ethyl borate is formed
preen flay tedl with
formed, known as boroglyce
heated for

. W
solubl

glyoer

neutral ether is
d, and used as an antisept

If H.BO
and is conwv
106y

time at 807 (176
ted into metaboric acid, HBO;., If maint
¥ for several

s Halh
ined nt
ays, it loses a further gquantity of H.0,
s converted into tetraboric or pyroboric acid, H B0y, whose
#alt is borax,
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144 MANUAL OF Cl

1t is birittle and sonorous; has
s, and retains all

with an insafficient supply of
the form of the wood from which it was obtai
the win itter present in the woody tissu
has th wer of condensing witl

ol substances, and larg i

jes of

quant
of oxygen, This property is

5 of hydrogen sulfid, 9.
of in avariety of ways.
ydors it valuable as a disinfecting, and filtering

power of absork

ons bodies 1
the prevention of putr
flicaey of eharcoal
sure, to tl
ts pores; ind

agent, and
of eertain liguids. The
is du

ction
» bolled with

18, in o

. if cha
w2, the oxidizing
¥ ener

ction of

the oxygen, which it thus e
Lamp-black

inons or o

bustion of some res

smoke or soob from
bers, 1t is a light,

natural gas,

..“.._vu_.—P.-_r_:H
ins a notable guantity of oily and
e freed by heating in a <
iter's ink.

rphous powy
ial, from whi
lin the

e

It is ns

etE

ure of illun
S et
ri of the g
t with the hot iron surface
ver of very hand, compaet,
onductor of electricity, and for-

AN g
i |

wus eoal, in

wlense,

nbstanee, WSS

SO

e Tetorts

BT

produets are _u_...,.._ by e
upon which

grayish ¢

nishes th aking the i bat

rag 8 made in clay
Animal charcoal
el 1s. If preg
carbo animalis, T, 8 if frc

i it, the fu

2 it iz known ns bone-black,
vory, ivory black. The latter

sl vies:

as a dec

other mineral sub-
markable degree the
Wha decolorizing

1 is obtained
1 washing it

ter, carbo animalis purificatus, U. 8.,

by extracting the commer 1 article with H{

thorough Its decolorizing pow s diminisl - this treat-

ment.  Animal ch has the power of removing from a solu-
n eertain erys substances, not . and
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146 MANUAL OF CHEMISTRY.

an irritating odor; sp. gr. 1.52; boils at 59° (188°.2 F.); formed
when 8i is heated to redness in CL

gilicie oxid—Silicie anfiydrid—Silen—8i0,—60—is the most i
portant of the componnds of silicon. It exists in nature in the
different varieties of quartz, and in the rocks and sands eontain-
that mineral, in 3 surnelinn, flint, ete.  Its purest native
n is rock crystal. Its hydrates occur in the opal, and in solu-
tion in natural waters, When crystallized, it is fusible with diffi-
eulty, When heated to redness with the alkaline carbonates it
w, on ecooling,
The nor-

At

rins silicates, which solidify to glass-like n
It unites with H:0 to form a nuber of acid hydrate
mal hydrate, H.Si0,, has not been isolated, altho
exists in the solution, obtained by a
lic atinous hydrate, soluble in
iz obtained by adding a snall
itrated solution of sodinm silicate.
Hydrofluosilicie acid—H,8iF,—144—is obtained in solution by
passing the gas, disengaged by gently heati mixture of equal
parts of fluorspar and pounded glass, 1 6 pts, Ha80,, throngh
water; the disengagement tube being protected

golution of sodinm
water and in acids ar

quantity of HCI to a con

wn moisture by

a layer of meroury. It is used in analysis as a test for K and Na.
VI. VANADIUM GROUP.
VANADIDM—CoLuMBIUM—T AN TALUM,

The elements of this group F

are n=ually guadrl
Vanadium—V-
which forms a ser
V are known, but salts of vanadyl (VO)
sadl in the pfactunre « nilin black.
Columbium—N b i —a bright, steel-gray metal ; sp. gr.
which burns in air to NbyO, ar 21 to WhiCls ; not aits
acids,
Tantalum—Ta—152—elosely
acters.

a brilliant, ervetalline motal; s
oxids similar to the

numercus, amd are

M -
ol by

1 its el

sembles Nb

v MOLYBDENUM GROUP

MOLYBDEXUM— —{IEM1M.

2 that
ieh

The pesition of this group is doubtful: and it is proba
the lowe will be found to be basle in character: in w
ease the group should be transferred to the third class.

Molybdenum—DMo—15.5—n brittle white metal. Theoxid Mo(,,
molybdic anhydrid, mhbines with HiO to form a number of
acids: the ammoninm salt of one of which is used as a reagent
for HaPO,; with which | s a conjugate acid, phosphomolyb-
die acid, used as a reagent for the alkaloids,

Tungsten— Wolfram—W—185.6—a hard, brittle metal; sp. gr.
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MANUAL OF CHEML

CULASS III-AMPHOTERIC ELEMENTS.
Elements whose Oxids Unite with Water, Some to Form Bases,
Others to Form Acids, Which Form Oxysalts,
I. GOLD GROU
GOLD.
AURUM) — Afomic

i (N—8p. gr.

i Symbol = Au
lar weight

194, 2 — Moleen-
Fuses at

This, the only member of t
pounds ; in one, AuCl, it is univalent ; in the other, A
valent. Its hydroxid, auric acid, Au(OH):, corresponds to the
oxid Aua ysalts are unstable,

It is vellow or red by
1-purple when

ellver: wery 1

by transmitted
very tenac
It iz not acted
¢ any single acid. 1t
Heg. It dissolves
zed by alkalies

WIS

fving by
very solut
h

its,  Its solution, treate

in Hs0, . ¥ g
jon of Au, by econtact with P, or with red
with the chlorids of ti
mate of 8n and A,

, deposits a

le of cas-

rates (auri et sodii chloridum, U. 8.).
Analytical Characters.—{ Wit

solution, a h-brown ppt. in the d:
and HOI:; = qua. Teg yvellow NH.HE., {2)
With stannous ¢ and a little ehlorin water, & purple-red

ppt., ins in HCL (3) With ferrous sulfate a brown de-
posit, which assumes the lustre of Id when dried and bur-
hed.

I. IRON GROUP.
CHROMITM—MARGANESE—IRON,

The
one they are

sments of this group form two series of compounds.  Ime
t, as in Fe"Cl; or Mn"80,, wh
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MAN

AL OF CHEMISTRY.

a blue eolor, in HyO. Chromic chlorid, (Cry)Cla, forms large, red
erystals, insoluble in H.O when pure.

Sulfates,—A violef sulfate crystallizes in oetahedra, (Cr)o(S00, )+

5 Aq, and is very soluble in H0. At 1007 it is converted into a
green salt, (C (s + 5§ Aq, soluble i ; which, at higher
temperatures, is eonverted intothe red, insoluble, anhydrons salt,
Chromie sulfate forms _.::___ sulfates, containing 24 Aq, with
the al ne sulfates, (§ Alums, )

wleoh

Analytical Characters. — CHROMOUS SALTS, — (1) Potash, a
brown ppt. (2. Am inm hydroxid, greenish-white ppt.
Alkaline sulfids, black ppt. (4.) Sodium phosphate, blue ppt.

CHROMIC S5 (1.} Potash, green ppt.; an excess of precip-
itant forms solution, T.:...__ which Cry(0
ing. (2) Ammonium hydroxid,
nium salfhydrate, greenish ppt

CHROMS —{1.}) H:8 in acid solath brown
ing to greemn. ) Ammoniom sulfhydrate, greenish ppt. (3.)
Bari chlorid, vellowish ppt. (4.) Bilver nitrate, brownish-red

y HNO; or N : HO. (%) Lead acetate, yellow ppt.,
acetic neld

ppt., soluble

soluble i

L8 OTEAnIC

Jo are
action as well. Work-
rin of chronie

nate (g.
irritants,
mien

poisoning.

the dichromate are lial 10 A

li

_: acute chrominm-poisoning, smet nid subsequently o

neslum earbonate in milk, are to be

MANGANESE.

108 {9

Symbol = Mao—Atomic we it Molecular oeight

—8p. gr. = T.188-7.2

120l bran
rish,
uetion of

Mn(s, hansmanite,
Mng(;, Hg0, A L

Oecnrs chiefly
) FTH

1 pyrolusi

nnd  mang:
fusible with d
! at a white heat 1t is not readily oxidized by cold,
is superficinlly oxidizged when heated. It deeom-
1 dilote acids.

4:4:_: or eompounds represer
them: Manganous oxid, Mn(); manganoso-manganic oxid, v_:o:..
manganic oxid, Mn,(); ; permanganic oxid, Mn(,, and perman-
ganic anhydrid, Mn.0,, are known free. Manganic anhydrid,
Mun(d, has not been fsolated. MnO and Mn,0, are basie ; Mn.O.

ficuliy ; obtained by

POsES H.0,
Oxids.—Manganese forms
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MANUAL OF CHEMISTRY.

IRON.

Hymbol =

(FERBRUM}—Atomic weight = 55,
wreight = 111.8

SNp, gr. T35-T.0— Fuses af 1600
Nawme from the Sexon, iren.

olectilay
12° F.y—

Occurrence.— Froe, in s Il quantity only,
A5

1 platinnm ores amnd

teorites. and speewlar fron; as

tes of F

magnetic fromn ;

fitic from;
ay fromstons and
tituent of most
many mineral waters, and in the red

1

el20)y in spathic fron,
Fore; and ns Fe&; in pyrites. It is also o o
soils and claye, exists i

vt of anin

hlood pigim .
Preparation.—In working t

ores, rednetio
A blast-furnaece, into which alternate layers of
1 fron
part of t
: higher up it

first effected in
e, coal and
iris i froan below,
e OOy s produced, Xrense
the ineandescent fuel to

The fused
+r a layer of
pig dron. This product iz

at a till higher point, reduces the

west podnt, nn

ig drawn off to be

i
s prhiceling,

then pu

d, by burning out impurit

in the process Known

Pure dron is

spared by reduction of ferr
rrie oxid, by H ata i

e ehilo

d,

iperature ppproaching rodness,
Varieties.— Casl iron is wh or gray, crystalline
metal, consisti of i and 8i, P, 8, and Mn.
Ag pig irom, it is the | furrma

Wironght, or bar fron, tough metal, freed in part

eftning and puddling.
tity of C, less than that exist-

s the fig
Steal is I

ing in east iron, and greater than that inbar iron. It is prepared
by cementation ; which eonsists in ¢ ausing bar iron to combi
with C ; or by the Bessemer method © w = now used, consists

in burning the C out of molten «
proportion of C is then ade
iron rich in Mn and €.
I'he purest forms of comme
strings, the teeth of eardi
known as sofl {ron.
Reduced iron—Ferrum reductum (U. 8.)—Fer. redactum (Br.)—
is Fe, re or less mixed with FeOs and Fe,O,
by in H,
Properties, — Physical.—Pure iron is silver-whit
erystallizes in enbes or octahedra,

to which the proper
of gpiegel eisen, an

e used in piano

5, and electro-magnets :

obitained by

heating F

CjL st
Wronght érom is gray, hard,
very tenacious, fibrous, quite malleable and ductile, es pable of
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154 MANUAL OF CHEMISTRY.

If the normal hydroxid be dried in vacuo, it i converted into
JsHaOs, and this, w boiled for some hours with H.0, is

v, alinost insoluble in HXO, and HC,
gives no Pru tion, and forms a turbid solution with
acetic aeid, If recently precipitated ferrie hydroxid be dissolved
in solution of f

Al
solution, which §

shablv
_..._:w__..:_:.d o ilated by a tra
It 3 1
Ferric Acid.—H,Fe.0..
Fals, are know ree state ; the ferrates, however, of Na,
K. Ba, Sr, 1 Ca are known

Bulfids, — Ferrous Sulfid — Profosulfid
formed :

(1) By heating

1 the

" ironi—Fe8 — 8T.0—is

in HyD, soluble in

ds with evolution of HyS., The hydrate is a

black powder, which absorbs O from the air, turning y v, b
formation of Fe,0,, and eration of &, urs in the feces of
persons taking Iybeate waters or prep

Ferric Sulfid—Sesquisulid—Fe,8,—2 ture in

CEIMRET Y
Fé

5 and is formed when the disa & heated to

i1}
Ferric Disulfid—Fe8,
Martial pyrites, used in

wells
of H.80,, When
1 magnelic pyrites

we wohifle

heated In air, it s
88y + 200 = Fa, 8, 4280
Chlorids.—Ferrous Chlorid—Profochlorid—FeCl

1: (1) by s=in v HCI E F
4H:0, by dissolving

wed into S0; ¢

d
ferric
Fe in HCI.

The anh

stalline, volatile, and
lid, The hydrated is in greenish, obliqgue rhombie
ent and very =oln in 0 and alechol,
1 in air it is converted into ferrie chlorid, a n

ipound is sy

very soluk
P s,

When he:

oxyehlorid.
Ferric Chlorid—Sesguichlorid—Perehiorid—Ferri chloridum
Tueed, in the anhydr fo by
+ s 0, or FoyCls, GH t

anhydrous co:pound ; 2) 1 ™
by dissoly

g ferrie hydroxid in
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156 MANUAL OF CHEMISTRY.

Nitrates.—Ferrous Nitrate—Fe/NO. 179.9—a greenish, un-
stable salt, formed by dounble decomposition between barinm
nitrate and ferrous sulfate; or by the action of HNO, on FeS.

¥ dissolving Fe in HNO, of sp. gr. 1.
igsolving ferrie hydroxid in HNO.. 1t therefore exists in the
Lit. ferri nitratis (I7, 8.5, It crystalliz
15 Aq, or in cubes with 12 Aq.
everal basie nitrates are known,
and by their presenes is dissolved in HNO,
to saturation) prevent the eation of the normal salt.
Phosphates.—Triferrous Phosphate —Fe, (PO, ),—i57. 7.~ Awhite
te, formed by & solution of
presence of
L part hed
Br.)
sparin

rhombje prisms with

b are uneryst

te. By exposure to
ed into ferrie phosphate,
xture of the two salta, 1t
soluble in H,O contai

ing ear

It is pro
ROIETIL

lomg-1

¢ this phosphate, capable of turning blue, which
= oeeurs in the lungs in phtl
1 hones.

Ferric Phosphato—(Fe,)(P0O,);
wline phosphate on ferrie «
5y eitrie and
in solution of hy
is & eompe

1 blue pus, and in

S—is produced by the action
It is soluk
phospk
'he ferri phosphas (T. 8.)
xture of thissalt with disodie citrate, which

ig 8ol

nber
Ferric Pyrophosphate—Fe.

e W

asie ferric phosphates.

Pi0:),—T745 pitated by
SR P by sodinm py-
At dissolves the precipitate

1, leaves seales of o double

is pre

L inixture
phate, t i citrate, and ferrie citrate.
Acetates.—Ferrous Acetate—Fe(C,H,0,
mmpotition of ferrous sulfate by
needles

srrie pyrophos-

-178.8—ig formed by
acetate, in soluble,

leinm

Farric Acetates.— (Fag{CaHy05), iz obtained
by adding slight excess of ferrie sulfate to lead meetate, and de-

canting after twenty-four hours. 1t is dark red, ) Hizable,
Huble in Had, If its solntion be heated it
darkens suddenly, gives off acetic ae pmd  eontad a basic

acetate, W it loses nll its aceti
ferric hydrate, When heated in
and treated with & tra
ferric hydrate,

wid, and deposits
wed vessels to 100° (212° F.),
of mineral ncid, it deposits the modifie
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MANUAL OF CHEMISTRY.

Ferrous Ferricyanid—Turnbull’s blue—Fe(Fe,C, N} +ndg—
915 +n18—i k blue substance produced by the action of
potassinm ferrigyanid on ferrons salts, Heated in air it is eon-
1 inte Prussian blue and ferrie oxid.

Analytical Characters.—FERROUS—Are acid; colorless when
anhiyd n when hydrated ; oxidized by air to basic
ferric (1.) Potash : greenish-white ppt.; insoclnble in
EX08ES | to green or brown in air. (2,) Ammoniom hy-
droxid : greenish ppt.; soluble in exeess; not formed in presence

i) Ammonium solfbhydrate : black ppt.;
insoluble in exeess ; soluble in acids. (4.) Potassinm ferrocyanid

1 absence of ferric salts): white ppt.; tarning blue in air. (5.
Potassium ferricyanid : blue ppt. ; soluble in KHO ; insoluble in
HCL
FErRRIC—Are ac
ninm hydro

, and yellow or brown. (1.) Potash, or am-
id: voluminous, red-brown ppt.; insoluble in ex-
acid solution; milky ppt. of sulfur;
luced to ferrous compound. Ammoniom sulfhydrate:
it.: insoluble in excess; soluble in acidz.  (4.) Potassinm
ppt.; insoluble in HCI; soluble in KHO.
: dark-n ented by tar-
citrie acid; discharged by mereurie ehlorid, (8.) Tannin:

sulfid:

ark bl

Potassinm salfocyan eolor ; prev

ta
blue-black eolor,

III. ALUMINIUM GRO

GLUCINIOM—ALUMINIUM—SCANDIUM DIUAM.

1p is placed in the t

d of

ird class by virtue of the exist
the

aluminates, ¢ slations between il

those of th

cor

WEVIONs

& o

s of compounds, corresponding
ip (M
nown, Indeed, certain organie
compounds, such as alomininm ANCH :Ohy)s
N¢
1 alumininm, an
nts are such as to for-

i, but o eompounds corn

ids or
lis of the membe

s of the gronp, other

known ; yet their resemblanees in other j

GLUCINIUM.
fmbol = Gl or Be (Berylliuny—Atomic weight = 8—_8p. gr. =
2.1
A rare element oceurring in the emerald and bery The metal

setnbles alumi

uim § compounds resemble those of Al
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160 MANUAL OF CHEMISTRY.

When freshly precipitated, it is insoluble in Hi0; soluble in
acids, and in solutions of the fixed alkalles. When dried at a
fter 24 hours' contact with the

tewperature above a0 (123

mother liquor, its solubility With acids it
forms salts of aluminium ; and with alkalie tes of the
alkaline metal, Heated to near redn is decomposed into

ALOs and Hy0. A soluble modifieation is obtained by dialyzing
of Al;H 04 in AlCly, or by henting a dilute solution of
aluminium acetate for 24 hours.

Aluminates are for the most part erys alline, solub
pounds, obtained by the action of metallic oxids or hydroxi
upon aluming. Potassium aluminate, K:ALO«-F3Aq, is formed
by dissolving recently pre pitated alominium hydroxid in pot-
.h solution. It forms white erystals ; very soluble in Hal),
soluble in alecho anstic and alks
H.0 it iz decomposed into aluminium hydroxid, and a morealka-
line salt, KeAlils.

godium Aluminate, —The aluminate Na
That having the composition NasAlLOs i
redness a mixture of 1 pt. sodium earbonate
ferruginous alumininm hydrate {(beanxit
H.0, and is decomposed by earl onie aeid, with precipitation of
pluminiom hydroxid.

Aluminium Chlorid—Al,C1.—267
over o mixtare of AlO; and C, heated to redness ; or by heating
i a mixtore of gageous HCl and vapor of CBs
wless, hexagonal prisins ; fusible ; volatile ;
iquescent ; very soluble in H,O and in aleohiol. From a hot,
ntrated solution, it separates in prismes w ith 12 Aq.

The disinfec called chloralum is asolution of impure Al:Cl

Aluminium Sulfate—Aluminii sulfas (U8B —(Aly) (80 + 18
Ag—342 4 obtained by dissolving AlLHO0 in H:80:; or
{industrially) by heating clay with HeB0..

It erystallizes, with difficulty, in thi
in H.0 : very sparingly soluble in aleohol.
Aq, which it gradually loses up to 200

a solut

L

By a large quantity of

Aly() is not known.

pared by heating to
nd 2 pts. of & native
It is insoluble in

flexible

F.}), wh
30, )s, remaing; this is decomp sedd ot a

amorphons powder, (Al
red heat, leaving a residue of pure alumina.

Alums—are double sulfates of the alkaline metals, and the
higher sulfates of this, or the pre eding group. When srystal-
lized, they have the general formaula: (M) (804, B80.+ 24
Aq, in which (M) may be (Fes), (Mns), (Crs), (Als), or (Gas); and
K, Nag, Bbs, Cssy Ths, or (NHus. They are ispmor-

phous with each othe
Alumen (U, B.)—Al(80.)s, K850, + 24 Ag—316

factured from **alum shale,” and is formed when solutions of th

snlfates of Al and K are mixed in suitable proportion.

- 432—is manu-
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CHEMI

SCANDIUMN.
Atomie weight = 44.9—Discovered by Nilson (1579)

—Name from SBeandia,

ite, 1t forms

udolinite and ¢
infusible powder; sp. gr.

Ocenrs in minute traces in g
an oxid, Se.0:; a light, white
:.r_.:

8: re-

wembli

GALLIUM.

snic weight = 68.8—S8p. gr. Fuses at
Discovered by Lecog de Boishaudran

It iz a
in KHO

very small quantity in certain ziy
soluble in hot HNO, in

ters it clos

Ht

solution.

an oxid, «

wl Ga
d upon

o

of predictions ba

there @xist nuimert

It has been ol

i i Ol s

approximately
delejell has
tl

g
=
-
B
]

1 what iz known ns
#The properties of elements, the constitution of their compounds,
and the properties of the latter, are periodie functions of the
atomic weights of the elements.”
fanece with this law the
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164 MANUAL OF CHEMISTRY

Occurrence.—Its most abundant ore is galena, PhS. It also
s in white lead ore, PhC0,, in anglesite, Ph30,, and in
horn lead, PhCl,.
Preparation.—Gak
mixture of Phi, Pt
worberatory furnace, when Oy is driven « il

O

a is first ronsted with a little Hme. The
& strongly heated
I'he fimpure
wnd removal of
1 Ag, that

talmedd,

in o

OO
the fil

1, is purified by fusion
oxids of Bn and 8b. If the ore he rich
ki ivantage of the great

etal

of an

oxidation of the
Properties.— FPh

hied ra
ductor of heat.
retnrn to its

1 by

it is oxidized, 1
1 of HaO o
0 has no &

ely at hi

varies with th

nplet peratures

Pure umnad

ture Pb is oxi-

upon it. By the o
oxid dissolved in the H.O, |
of th The solvent action of
owi wtion of 1

* SUr-

fzedd, and t
for the e

wsic galts,

nitrogenized organie
On the other hand

dex

EOTIOR
d ehlor

hates, by

corrod

Ny

quantit

Ph from
dissolves tl

water)

a nitrate, by
1, does not

s Jead,

Massicot— Litharge —Plum-
pared by heating Pb, or

Oxids—Lead Monosid—Pro
i oxidum (U. 8.; Br.)—Fb0—232.9—i
e, or niteate, in air. If the prod
t, massicot. It forms copper-colored,
solution in

t have L

its earbona
it is litharge ; il 1
plates, ¢ vellow powder; or erystallize
goda or potash, in white, rhombic dodeenhedra, or in rose-e0 opid
and volatilizes at a white heat ;

Heated in air to &
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166 MANUAL OF CHE

gonal ne w ; sparingly solo=

It erystallizes in plates, or he:
cold HqO, less soluble
concentrated HCL
: are known. OCassel, Paris, Verona, or
Turner's yellow TPb,

Lead Iodid—Plumbi iodidum (U. 8 PBr.

when a 8

milded toa

intoan oxyi

Witrates. — Lead Nitrate — Plumbi nitras

s of nitrogen
orthonitrate ; and PhoN:O—
pyronitrat

Lead Su

O between

powil

wted HoS0,, from

oluble in

Chrome d by

Ny wit o vellow,
H 4 L

turn—Sugar of

M—is
i P in

dAq

by exp

PERCER,

It fuses at 55°.5 (
F.). forr
into tr

At 1y

it e

vture, is decom posed
s solution digsolves 'Oy, w
Sexbasic Lead Acetate—PhiC,H,0,/0H, 2Fb0
i ituent of Goulard's extract = Lig. plumbi subacetatis
of the nentral
solution beco
of the =u

T

owider.
from forn
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168 MANTAL OF CHEMISTRY.

Almost all the

The carbonate, in painters,
and i

| v produce painter's colie
eturers of white lead,

persons sleeping in newly painted rooms; the oxids,

the manufactu ling-wax, and

use of e

of th

itery ; by other compounds, by the
dust of cloth factories, and by the u 3

]
gle large dose of th
wil, In such eases the
licate

to form i

Teriinates

acetate, carbonate, or of red le
1 of magnes 1

e is in
Ph salt

» PhS0,.
wly, it becoming

form of eombina-

1 which is re
limination

the m

h decolorizes it
PbCl; thus formed
vetallizes on eooling.

in hot Hy0), from

respond

to the tests fo et
Althongh Pb is 1

oo T » body, the
it th

ns to

V1. BISMU

GROUP.

BISMUTH.

Bymbol

14°.4 F)

Wolsenlar weight

(F—S8p. gr.

This elemer

i by some writers among
in the phosphorus group. We are led to
roup alone, because: (1)
lt# of the ment, but of
imaonyl, Bi enters into saline combination,
| bismuthyl (Bi0), but also s lement ;
I8 of the elements of the N gronp which
re, a8 o rule, more stable than
trivalent, Bi is trivalent in all its known

our thin
anlts

b} Are

LR

s ts
those in which th
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170 MANUAL OF CHEMISTRY.

Bismuth Nitrate—Bi(NO,),+
solving Bi in HX (0, It erystallizes in large, colorless prisms ; at
oy ot with HiD, it is converted into bis-
muthyl nitrate ; at ¥ Foi

Bismuthyl Nitrate—T'risnilr
Flaks twohite—Bismuthi subnitras (U. 8.; Br.)—(BiO)NO,H,0—
is formed | r o solution of Bi(N0): with a large

"), or _.w. 0

tity of H: O,

i= n white,
in Ha(h w

on standing.,

ible to o ht ext

witing it ag

it mot by Hal

tiom

Hai},

omposed by pure
iinm nitrate. It

LR

usually contains 1 Ag, which it loses
Bismuth subnit well as the subearbonate, is linble to
contar es bismuth

wting this dangen

e,

', which ac

» 18 more perf
The metal is first

which dissolves

in this country.

1 the pur tal is t
HMNO)
volume of Ha(
1 has been
ne-tenth of ¢ P
bnitrate (or subearbon-
.w-n of -_.uq.._..
H.0. The

: the resi-

und in

2nt,

T8 W

ight «

wted to dryr

o s

, duri

fter conling,

1 into

Bismuthyl Subecarbonate—Bismuthi subearbonas (U. 8.)—Bis-
muthi carbonas (Br.)—(Bi0),C0.H.0 is s white or yellowish,
amorphons powider, v golntion of an alkaline e
It is odorless and taste-

bonate is ad i @olutd

1 to converted
into (Bi0):CO0. At a higl further decom-
posed into F nud Ci0y

Analytical Characters.—(1.) Water: white ppt., even in pres-

d, but not of HNQ,, HCL, or H.80.. !

soluble in exeess.
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MANUAL OF

CHEMISTRY.

TIN.
ymbol = Bn (STANNUM)—

(T)y—=58p, grr. 7.28

mic weight = 117.7—Molecular
—Fuses af 228° (442°.4 F.).

Occurrence.—As
Preparation.—'1

tinstone (51 or eassiterite,
ul is prep

n stream tin.
1 by roasting
redncing the residue by heating

with cha 1. A1
Fure tin is ob

afned by dissolving the metal in HOI ; filtering ;
y dissolving the residue in Ha( L_;.:_.;_:ww.:v_. with
ng the oxid with eharcoal.

but slightly
1 bent. A
t little,
with Ph,

the w_.:.._.v‘. wl
Air afTe

H, 0, HNO, ¢

Loy

P,
28 are Lhin ted with Tin foil con-
siste of thin | of Sn, frequently alloyed with Ph, Copper
iron vessels are tinned aft ghiten by taet with
S Pewter, hrong britannin
metal, type ul

Oxids.—Btannous Oxid—y

o d—8n0—1
 without cont:
I in ncids, an

Stannic Oxid.— Binc

tinglone or cassiterdls
air, Itisu
powder.

Hydsatos, 7—isa white pre-
i for ronates in solu-
i of BnCl,.

Stannic Acid. —H.8n0,—167.7—is »action of alka-
line hyd on goelutions of 8o, % in solutions of

. forming stannatas.

insoln W

Chlorids,—Stannous Chlorid— Prafochiorid —T;
Cl; + 2 Ag—188

crystals—8n
ned by dissolving 8n in HCL It

—is obt
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OF

CHEMIS

Chefids.

PLATINUM.

netght = 19

Occurrenc <
Au, Ag,

Properti
white

th Os, Ir, Rh, Ru, Fe, Ph,

ios. metal has a silvery lust softens

] 1; fuses with diffienlty ; highly

are eapable of conder
xidants,

L B8 and C: i3 not i
» whieh it dissolves as PtClL. It
ible met

nid by

line tals.

FPlatinic chlorid—
01—
evaporating.

hloricd or perehdovid of
1 by dissolvin

s in v

Its solution is

bow e
pand K.

Symbol = Pd-

ar. 11.

eottlar woeight

wtal, resembling Pt in appearancs; but usually exi
lish reflection. It is harder, much lighter, and more
ble than Pt. It dissolves in HNO,, as PANO.}s. It
gegs the property of occluding mases. notably hydrogen, in
ch more marked degree than any other metal. One volume
of palladinm condenses t40 volumes of bydrogen at 1007 (212° F.),
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OF CHE

MANUAL

CLASS IV.—BASYLOUS ELEMENTS.

Eloments whose Oxids Unite with Water to form Bases ; never ta
form Acids. Which form Oxysalts.
1. SODIUM GROUP.
Alkali Metals,
LiTHIEM—S0p10 M—T0TASSIUM—RUBTDIUM—CASTUM —SILVER.
ehlorid, MCIL,

wents of this group fi

and one or I
ion M0,
M HO, are

1 have markedly basie chara
group in chemn

mbles the other 1 1bers of th

ters. T7
enl properties, although it does not in physi haracters.
LITHIUM.
tomie weight = T—Molectular toeight = 14 (f—

Symbol = Li
8p. 5
£ 181

pered by Aivfeedsoi

ces f 180

—Noeme from

small quantity
s ash of tok

many

ine il n al water » and other
plants ; in the ¥ and
Properties.—A silver-whi . 1 : the lightest

e ;e

of the solid el 1ty

ary t
Lithium Oxid—Li,0 d, formed by burning Li
in dry O, It dissolves slow lithinm hydroxid
LiHO.

Lithinm Chlorid—LiCl—43
ular octahedra: very soluble in HaO and in ¢
Lithium Bromid —Lithii bromidum (U.8.
hinm sulfate with potassium
of HBr with lithium carbonate. It erystal-

soluble needlos.

lizes in very i
Lithium Carbonate—Lithii carbonns (U. B.; Br.}—Li;C0,—T4—is
ne, amorphous powder. With

a whit
urie s

Analytical Characters.
tedd solutions ;
1 salts. |
ne solution ; soluble i
(#.) It eolors &l
f two lin

e : white ppt.
r in presence
te ppt. &
1 in solotic

AT

in comeer

of Ammo
tral or
ammonincal s
hibits a spectry
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MANUAL OF

rooling |
y in HyO, the solub
@ variations « nperature.

volatil

varving 1

It is preciy
soluble in al

H‘_._-.t_. 158 On
&by HCL. Itis i

1 dilnte spirit. It I8 deeoinpose
H v of HCl and s
H.80, = 2HCI
VAL
fl

anim
tter, especially the |
ith the food,

exists in ey

introdn

sntary substa 08 i eon-

LU

the pher
ing

= supply.
= when itoag
i less th

ArOX YEINE,

wsand, =

ner

per d

ireantital dom
» milver
the brown gilver chrothate in neutral
chlirids. The solutions required
£ gilver nitrate of known strength, made by
ure, fused sil wte (see p. 108) in
tro of water : (2) a solution of neutral pofassitm chromate,

rmination, 510 e.e. of the urine are placed
plat ms of sodinm niteate (free from chlorld)
are added ; the whole is evaporated to dryness over the water-
bath, and the residue heated gradually until a eolorless, fused

of
of solubl

in tl
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18 MANTUAL OF

CHEMI:

"BY

ceording to the equation : 2 NaCk
+ @ HCL if the temperature be ralsed sofll
L . the monosodie salt iz prodoced,
Ol + H.80,= NaH=
o ]
3° (41 )1 or, more usually, with 10 Aqg.  As usually

with 7 Aq, from saturated o

» prisms with 10
ulunally lose all their Ag. It
B . whieh i dually loses,  Tf fosed

allowed to
which it

liguid in super
the enti

TS

Prays1oLo6ICcAL—The nentral sulfates of Na and K se
v in all animal tisgues and flu
sLFe Juin 3
and urine. They are partially introduced with the food,
partly f ult of the me

uents of the tissues which oo

exception of n cer

N unorphosis of those eonstit-

win 8 in organic combin L

[
the sulfy . urine is mne
A
salts of conjo 5
d an atic organic compound.
in 24 hours, in
grams (38.5-54
That eliminated in the salts of conjogate acids, 0,617
gram (9.5-1.5 grains).

Sodium Sulfite—Sadii sulfis (U, 8.)—Na,80, 4 7 Ag
S0 1 Na.CO;

sluble in H, O, forming

y the urine. All

combination with
i in t form

the onsiderable
of tl
on decomposition, ¥ie
amonnt of HyS0, discharg

form of al

aline &n

al

is forme

i  Prisime; gquite

It act

# 0 reducing ag

Sodium Thiosulfate dium  hyposulfite—8odii hyposulfis
U. 8.—Na,8,0, 4- 5 Aq—158 -+ #0—is obitained by dissolving 8 in
i weend +d solntion of T 40y, and erystallizing.

It forms 1 5, eff i prisms; s at 45" (118

opluble in

ieohol.

); very soluble solutions pre

ritate alon

g of Al , without precipitating
or Mn; they dissoly oloble in H:0; en-
Irox nd Heg, sulfids of Ca and Ph.

infeetant and antiseptic. H:80: and most other
oS seording to the equation: 20, -4
H:80, = Na:S0,+4-80:4-8 4 H:0. Oxalie, and a few other acids,
decompose the thiosulfate with formation of H:8 as well as 80
and 8

Bilicates.—Quite

o d

ates of Na are know If

1 number of
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MAN

Disodic Tetraborate—Sodium pyroborafe—Rorate af sodim—
8odii boras (U. 8.)—Borax (Br.)—Na.B.0;+10
h Na, U0, and

&
L

m Hypock ~only known
chlorate (U. 8 ; Br.) or Labarraque's solt
. hlorid of |

odin
gode

& & bleack

k.
Manganate Na,MnO,
Is, 1 i L

(—faintly col
th H;—Condy's green

Sodium Acetate—Sodii acetas (U, 8
NaC,H,0, H4—orystal 1 1
1k

d H:Nos

Carbonates.—T1
[ LELEL TR

Disodic Carbomate
Whashing soda—Soda

rhonate — Boda - Bal soda—
8odii carbonas (U. 8.)—Sode

180—imdl

cesg, in (18 prese
i The conversion of NaCl into the &
a1

f the su

bonate and ch The product of
black ball soda, is ¢ ixture of &
d and oxid

Mhe purification of the product
i oken up, disinte
on on evaporation
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MANUAL OF

Poriodic e

n excess : white ppt., in not too dilute solution
liant double

ow, and showz a b
No. 2).

Colors the Bunsen flamme ye

d 5880 (Fig

POTASSITM.

— Moleeular
5 F.j=— Baoils at

rered by Davy, 1807—Names from pot ash,

ol = K (KALIUM) — Afomis

Sp. . (IR Ti

s waxy at 15

o8 at 627, 1 vapors at & red heat,

air, in which it
droxid ing wi
must, tl
with it of the

pidly conted with a white

une. It

Iy ignites,

destence, ar WSO nnites
Heated in COy it is oxidized,

ectly with 8 P, As

K. : Ky 1 K0,

Potassium hydroxid—Potassium hydrate—Potash—Potassa—
8.)—Potassn caustica (Br.)—HHO—
r to that nse 1 tur-
i hol, evaporation and
onlds—potash by

known il

anu

. Br, I, B, and P
ration of NH,:

tic

tions dizssalve (
salts, with 1
stals, with for
dissolves th

with

' alk

a metallie hyvdroxid. It
ated, de

albunyin
m of

s Phierr

It oxidize
oxnlate and

siny

tes with formation of po
mposes the fats with for

Bulfide.—Five are
also a sulfhyd

2 of soft soaps
K:8: K
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MANTAL O0OF CHEMISTEY.

intim xture of KNO; with 8 and O,
t the KNGO, yvields all the O required for the
d C.

Potassium Chlorate—Potassii chloras (U. 8.)—Potassa chloras
KC10 2.0—is | I: (1) by passing Cl throu
i . i Cl over a mixture of

It erystallizes i

i
1k of

trans.

le in HaO ; spa Fly soluble in

it is doo

temy

KClo
1 golution of KHO with hypo
ing : Javells

Potassium Hypochlorite formed in solution by

on 8 nsed i

water.

Bulfates.—Dipotassic sulfate—Potassium sulfnte—Potassii sul-
fas (U. 8.)—Potassee sulfas (Br.)—K.80,— i i
nts; and in sol
rhor

Monopotassic Sulfate— Hydropole
ak

pyrosulfate, K804, deet
posed into K80,

Dipotassic Sulfite— Polassic sulfite—Potassii Sulfis (U. 8.)—
KUl with SOk,
v b=
air, with

It orysts
absorba O

1zes |
5 =0l

Potassium Dichromate—Ff af polash—Potassii bi-
chromas (U, 8.)—Potasse bichromas (Br.)—K.Cr.0, ). B—in
e 0 mixture of chrome fron ore with KNGOy, or
. ext e with HyO: nentralizing with diluie
large, reddish-orange colored
fuses below redness, and

oy

nporating.
ie crysts soluble

@
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188 MANUAL OF CHEMISTRY.

salt when heated, wl
itedd with an inert

|

lly converted into the dipotass
notr

n amid

ehit into s
The solntic

st

the

name salmratus, s
Iis exter
try is undoubtedly in great
I dys n tsed
position int
te, the latter

 reaes

Monopotassic oxalate—ydro
HEC,0,

s
» quadroxalate HKI(
r salt of sorrel, nsed i

salt of lemon

"
Tartrates.
tar—Neutral tarti

tartras (Br.)—K,C.H

Boluble tar-
Potassme

10,

pesie salt w

prowide

—Potassii bitartras (U. 8.)—Potassse bitartras (Br.)—HEKC,H,0,

—] 5% & the fermen

ion of grape juice, as the porporti

1
1 the ensk. These

whi

1 05 eom-

s,

Its =olution is

ation of doy
it

1 with monogodic earbon-
ach other to

e Roehel

{ » galt, with libe
Baking Po

wders nre now largely nsed as substitutes
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MANUAL OF CHEMISTRY,

vatalliz
imls

g, and allowing to When reguired pure,
st be made from pure mat

rystadlize

oetahedra,
s, hnve
156°.2, and

Tl

rystals contain § Aq, which

Iy, by exposure to

alk

and, par
arths, @
The pr
wy tartaric ac
i

ymposed by the liew, alk
ipd
{ sodn or potas!

with pre n of S

It converts 1
tartrates with the t

ates of
Potassium Cyanid—Potassii cyanidum (U, 8.)—EKCN
yof potassinm ferroeyn

lecanting

us effervescence continues | «

nsses,  Odor-

id whemn

srphons

to the

r agent.

is wary

r= it val

Potassium Ferrocyanid Yollow prussiate of potash—Potassii
ferrocyanidum (U.8.)— Potassw prussias flava (Br. K [FalCN)\}
7.0 4 ¢t

L @t

osple

soft, n-yellow crysts il

ary tempe g, They begin to lose Aqg at (140
mie anhydrous & (212* F.). Soluble in H,0 ; in-

soluble in
When en

ipitates it from its agueor
ined with KHO or KO0, pe i
fc i, d Fe is precipitated. Heated wi
H80,, it vields an insoluble white or blue
fate, and hydrocyani olutions form with those of
many of the metallic salts insoluble ferroeyan I2 ; those of Zn, P'b,
and Ag are white, cuprie ferrocyanid is mahogany-colored, fer-

sgium ey

1t, po

ncid. Tts
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» heart's action, and death. In
sation of

y several instances; doses of

ital

of the sulfate have

nie L
-... _—___ 25

ash of a spring W xist in very small
pidolits. They combine with 0 and decompose

getically than does K, forming strongly alka-

BILVER.

= 107.0—Molecular

amic weigh

ymbol = Ag (ARGENTUM)

il = 216 (9—8p. o ). 410 54— Frusges at 1 2* F.).
1 silver is w wssed with the “n vials” it
differs from Au and Pt widely in its ehemieal ¢ in which
yre closely resembles the alkaline metals
d, coln silveris d 1 in HNO, and

ith HCL ilorid
r precipitate with silver
ling it

gilver

preci pitated

washings no lor

cither (1) b
with a bar of
reduet

parts ; C, 5 |

i g O (2)

and chare , 70 parts), and

lv intr

1cibale,

Silver is a whi
known or of b
pure air, i ken
nes directly with Cl, Br, 1,
and HNO,

ol

wolves it ns 8 alkalies

do not affect it. It alloys readil) its alloy
with Cu is harder than the pare met
s to oxist in a number of pic modifieations,
with. In one of these
it i= lor, and dissolves in
H.0, 1 s the color of
burnisk it hns also a
bluish-g dilute ¥

1

1 nor
gray - without evolution of any gas

Oxids, —Three oxids of

AUy

Silver Monoxid— Profeaid—Argenti oxidum—(U. 8,; Br.)—Ag:0
wrined by precipitating te with

amd

ilver are known : Ag.d,

eolution of silver nit
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194 MANUAL OF CHEM

causes o black stain, and liberation of free HNO., which acts as
a caustic. ' When absorbed, it canses nervous symptoms, refera-
kin,

, i

w blue coloration of the

ble to [ts polsonous action.

observed in those to whom it is administered for some tir

. under the combined influence
Iy of the latter, as the dark-
| organs.
um chlorid or white of
1 before the gvmptoms

due to the

of light

AMMONIUM COMPOUNDS.

The ammoninm theory.—Altl h the radieal apymoniom,
NH, has probably been isolated, its existen
A on

nds is alnost ur

al eompo k
n hypothesis is based chiefly upon the following facts :
1 salts to those of K
s and an acid gas come together,

ihlance of the ammonines

they unite, teithont Kberation of hydrogen, to form an amme
15 . i i ite di 1 ith dry am-
T aeid 2

ted to elee-
given off
in contact with a
uch in

1 hydrogen in the proportion NH,+H ; (6)
if the gases NH. iven off by decomposition of the a gam,
there in simple solution, the ated H wonld have the
ary properties of that element. If, on the other hand, they
the H would exhibit the me
nt in the nascent state. The hydrogen so
t state.

Ammonium Hydroxid—Caustic ammonic—NH,HO0—35—has
never been isolated, probably owing to its tendeney to decompo-
sition : NH.HO=NH, + H,0. It isconsidered ns existing in the
alled agueo solutions of ammon These are ecolorless
18 : of less sp. gr. tl 1, strongly alk: ; and having
the taste and odor of ammonia, which gas they give off on ex-
posure to air, and more rapidly when heated. They are nentral-
ized by acids, with elevation of temperature and formation of

exist in combinatic e energetie
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MANUAL OF CHEMI:

at 140° (284" F.), and is decomposed at 200° (392° F.) into NH; and
H{NH )80,

Monoammonie Sulfate—Hydroammonic sulfate—Bisulfals o
ammonio—H(NH,80,—115—is formed by the action of H;S0,
on (N Hp80. 1t ervstallizes in luble in
H:0 and in aleohol.

Ammenium Acetate—NH.)C.H,0.
acetio acid with NH,, or with monium earbonats It is
wrless, very soluble solid ; fuses at 86° (186°.8 F.), and
H. ; then acetie acid, and finally acetamid, Idg. am-
monii acetatis—=8pirit of Mindererus is an aqueous solution «
thiz salt.

Carbonates. — Diammonic Carbonate—Ammonic carbonale —
—hias been

s formed by snturatin

obtained as a whi ¥ »golid.  In air it is I
posed into NH, and H(NH)CO,.

Moncammonie Carbonate — Hydroammonic ecarbonate — Aecid
carbonats of ammonio—H{NH,CO saturat-
i a solution of NH,HO or an te with

OOy, It erystallizes in large, rho
H.0. At 80° (140° F.) it |

Ammonium Sesquicarbonate—8al volatile—Preston salts—Am-
monii carbonas (U. B.)—Ammonise carbonas (Br.)—(NH.),H;(C0:).
i r ting a mixtare of NH.Cland « and
ie prisms; has
reaction ; soluble in H.O.

) 8 \ ng
into H,0, NH;, and H(NH )OO,

Analytical Characters.—(1.) Entirely volatile
2 ) Heated with KHO, the an
izable @ (@) changi

With hwe
1iral solution : & white erystalline ppt.

low, crys

s ppt.
ately concentrated and 1

Action on the Economy.—Solutions of the hydroxid and earbon-
ate net upon animal tissues in the same way as the eorrespond
Na and K compounds. They, moreover, discngage NH,,

y dyspmoen, irritation of the air-passages, and

zation of the alkali by
tie acid or of dilute HCE

Usnally the vapor of
must be administered by inhalation.
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MANUAL OF CHEMISTRY.

Calcium Hydroxid—8lacked lime—Calcis hydras (Br.)—CaH.0.
—7d—ig forn by the aetion of H,0 on Cad. If the quantity of
H,0 nsed be one-third that of the oxid, the hydroxid remaing as a
lorless powder; alkaline i ste and reaction; mors
in eold than in hot H.0. v quantity of H-0 be
oy r, or milky liguid cream or milk of
ntion holding an ex With a sufl
antity of HyO the hydroxid is dissolved to a clear solution

which is lime water—Liquor caleis (U. 8.; Br.). The solubility

H:0: is dimin the is in

1 biv sugn e: Lig. cale. saccharatus (B Bolu-

tiona of CaH.0, s with for: of a white deposit of
CaC0,,

Calcium Chlorid—Caleii chloridum (U. 8.; Br.)}—CaCl,
by dissolving marble in HCL: FEHCI=(
iquescent; very soluble in H.(; erys-

wes when fused, le
I i drying it

Chloride of Lime—Bleaching powder—Calx chlorata (U.8.; Br.)

vegroseople powder, prép

wing o white,

1 by i

in excess, It tter and ¢

cmposed by

i el
of CL, if it be dry. { le disinfectant.
i iixture of cal-

20

r was fol i
1 by the
bl
which

Lo &
HX 0, or Ha80, with

Caleium Sulfate—CaBS0,—1
and with 2 Aq in gypsum, alabasler, s
Terrn alba

nhydrite;

CUrs

n solution in

Nizes

is converted

s; which, when ground, is plaster-of-
o
The
8, by rea-
= saturated
orrers of septic dis EErins or
nd eannot be thoronghly purified by disinfectants, Plasts

rons into the erysta

vy plastering should never be used in hosp

ularities and , it soon bec

son Of It8 Irreg

K

with the trog =, e 1l
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&

ANALYSES

Femur
e

UF,

of C

per cent.,

a; the

1 the for
el alse urinary
ent in
1
H, PO, by the ur
of wh
thi

iz about

thirds

food ;

with vege:
wiee the ¥

ing pregn

work. The eliminatio
n Osts

wlacia, often =o far that they are i

(LR

it contains th

s alkaline

When the r ;

inzoluble Cas(1*0
idl,

. Alkali

unid become clear ¢

always tu

sueh n
about a nuelens of ur

phate is not formed, but amn

: pluosy frequently de

i nally in

TS

umn salt, the earthy phosphates. The total elimir

hosphates is gr

¢ urines are, for this re

on of ac

of huma

FINArY S

The total elimination is

ished dur-

wrmal during exeessive mental
atly iner
wag of the alkaline

18l

1 phos-

n on loss of

verted into the

son, almost
1. Itisin

: that phosphatie calenli are invariably formed, usually
or of a foreign body.
linity be doe to the formation of ammonia, the frimagnes

If the alka-

phos-

nio-magnesian phosphate {g.7.).
Quantitative determination of phosphates in urine.—A process
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NayC0y, Prepared chalk—Creta prooparata (U, 8.; Br.)—is native
chalk, purifi v with H.0, dilutin allowing tha
rser particles to subside, decanting the still turbid liquid, col-
lecting, and drying the finer parti 8
elutriation.

It is

A process known

+ white powder, almost insoluk

in HyO containing carbonice , the solution being re
g ontaining monocaleie carbonate HaCa((
red heat it yields CO; and Cald. 1t is decomposed by acids with
liberation of Ci

pure Hy(}; mueh more

PHYS10LOGICA L—Caleinm carbonate is much more abunda
the lower than in the h {
in the bones and teeth
and urine of the |
ns otoliths, in t1

her for:

the egg-shells of 1
1 in th
1 the ervs
It iz deposited pat
lly in humn
cium Oxalate—ral
[ iy plants,

solnt

af Time

-Cac,0,

as a white, erystalline prec

128

mble de
It

ammonnts «

s are i
It iz deposited as
whedra, |
trer-envelopes; or in

iT O L}

AGeoIm-

BE in

very harnd sionally

caleuli,

in HCl withont efferves
, turn white,

b,

ully

and whie nd leave an

f

a white
wrevented by tl

) Alkaline

presence of ammon
* ppt.; insoluble in acetic acid; soluble in HCL, or
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204 MANUAL OF CHEMISTRY,

Barium Nitrate—Ba(NO,),
HNO: with BaC0O,. It forn
Barium Sulfate—BaS0,—

). B—is pared by neuatralizing
octabedral erystals, soluble in H,0,
2.8—oecurs in nature as keary spar,

and iz forined as an amorphous, white powder, insoluble in acids,
by double decomposition between Ba nd a sulfite in
solution. It is insoluble in H:O and s, s used as n pig-

ment, permanent white.
Barium Carbonate—BaQ0
i 11 ihle de

ine soln

in matuw 5 wftherite,

1 is ale bBetwes

o Ba salt and a
rphous, white

Y'Y,
ible in H.0), soluble with effervescence
lytical Characters,
alkaline golution.

idls,

i Alkaline earl
Bulfuric

nates ; white ppt., in
leinm sulfate: white
. phosphat white ppt.;
¢ Bunsen flame nish-vellow,
spectrum i ral lines, the u

prowinent of

and exhi
which a

Action on the Economy
rosiv by virtue of the
1y

Into 8ol

The oxids
alkalinity, and
inds of Ba, and those which
nds in the stomach,

hydroxid aet as cor-

L]

s, followed by en |
twithstanding its insolubility in water,
s to some animals,
IV. MAGNESIUM GROUP. |
MaaxEstUM—ZIxc—CADMIUM
h of these elements forms a single oxid—a corresponding
basic hydroxid, and a series of salts in which its atoms are bivalent,
MAGNESIUM.
Mg—Atomic weight=M—Molecular weight=48 (H— |
= Foges of 100" (1832° ¥\ —THs ered by Davy, 1808,

irgE ag carbonate in defomites

magnesian mestone, and
meerschawm, fale, and in
1 the fc 1 whieh it
wl vegetable worlds.

epared by heating its chlorid with Na. It is a hard,
duetile, white metal. It burns with great bril-

s

slog, sodpston

also aeex ML

in H. The flash light u
powde

photographers is o mixture of
l Mg with an oxidizing agent, KCIOs or KNO.. It de-
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206 MANUAL OF CHEMISTRY.

ence of some body to serve as a nuelens, the ervetallization takes
place upon the nueleus, and a fusible ealeulus is produced,
Carbonates,—Magmnesium Carbonate—Neutral carbonote—Mg
L B exists native In moegnesife, and, combined with CaCoy,,
nnot be formed, 1 I mates, by de-
with an al ate, v be ob-
s through H;0 holding tet

in dofomite, 1t i r carl

ne o4

eomposing a Mg sal

1 by pass

formed, i
il with excess of N: 2 Inixtw

Tetramagnesic .H.,ﬁrwr.oﬂx_g Magnesin alba— Eﬂ:mm: CAT-
._”_o:.pw (U. B.)- .Hnm.m..u...mme E:__ubu.wm (Br.)—3{MgCO0, MgH,0.-1Aq

bes, ¢

vatalline,
pared by precipd
If the
carbonas loevis, Br.), very i
ipitate fal ul the solution cont
form of rbonate Mg

d

Magnesiom

tions
ight, bulky

pr
in 1

solution, on

hot cor
1 the p
itate iz for

1z to the
and to the
I

H MO0, MeHO--4H.0),

inons,
white ppt. from volumi-
nous, white ppt. from warm solutions; i CRETICE
of NH, salt anid of cert 1 Drgani
nate: slight ppt. from hot solutio
of NH, Sodinm ¢

best Ir

1 hydroxid: volu

hot solution; §
phosg
acid ;
NH,HO, a white ppt.; not formed

presence of salts of NH,.
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Q08 MAXNUAL OF CHEMISTRY.

Zinc Hydroxid—ZnH,0,—08.9—1s not formed by union of ZnCr
and H;0; but is prod 1 wh Iution of a %n salt is treated
with KHO. Freshly prepared, it is very soluble in alkalies, ax 1
in solutions of NH, salts

Zine Chlorid—Butter of zinc—Zinci chloridum (U. 8.; Br.)—2nCl,
L18—is obtained by dissolving A r by heat-
, vola-
Its

SIES ;

OIL O

{ Burnell's fluid),
injection.

Zine Bulfate—White wvitriol—Zinci sulfas (U, 8.; Br.)—Zn80,
it Ag—11F #i18—is Zn0), Zn8, or ZnCO,
dissolved in uted H80,, It erystallizes below 3 F.) with
F.) with 6 Agq; between 40°-50° (104°-1227%F. ) with
weentrated neid solution with 4 Aq.
sitated by coneentrated H.S80,
2Aq; 1 n at 100 F.) with 1 Aq;
wvilrous, when the salt with 1 Aq is heated to 238° (460° F.).
that with 7 Aq, which is in large,
Morescent , very soluble in HyO;

Its solutions have a strong,

1 in moderate quan-

styptic
tity, the ¢
pitates with the ts
Carbonates,—Zine Carbonate—ZnC0,—124.15
ealamine It
n salt, the nentr
but an oxyvearbonate, VAT
B whose emnpos
it ia formed.
Analytical Characters.—(1.) K, Na or NH, hydroxid : white
ppt., soluble in excess. (2.) Carbonateof K or Na: white p
galis, Hydrogen sulfid, i utral solu-
In presence of an excess of a mineral acid, the
ppt. is prevented, unless sodium acetate b
Ammonium salfhydrate: white ppt., insoluble
KHO, NH.HO, or acetic acid; soluble in dilute min-
m carbonate: white ppt., soluble in ex-
nee of NH, salts: white ppt.,
(7.) Potassiu ferrocyanid : white

and form insoluble

DCEITS 1IN nature as

of Mg, is
. nZnHy0, [Zinei carbonas (U. B. ;
jes with the conditions ung eh

jon v

CesE,
eolubla
ppt., insolable E
Action on the Economy.—All the compounds of Zn which are
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IANUAL OF «

Y.

EMIST

ufactore of dishe in the lal
gre
Analytical Characters.—(1.) Ammoninm sulfhydrate: black

ingolubl

, for el

Ita salts are

in excess, Potash

odda: apple-green ppt.,
le in execess } Ammonium
xoess ; forming a violet

«green hydrate, when heated

COBALT.
Co—dAfomic weeight

n with Asar
nally blue when
1 | igment.

Analytical Characters.

um salfhydrate: black

nsoluble in exeess blue ppt.; tusms red
d; not formed in the eold
hydroxid : bluse

Symbol = Cu (CUPRUM A oy

woeight =127 (¥

io weight Maoleewlar

B

— Fiizes al

srphions mnsses,

pper pyrites ; oxid, ruby

metimes of

1 black

nate, malachile

da

ywish-red brown

acious; @
r, metallie

very malleable, di

1 eonductor of heat and electricit

taste and a ¢l stic odor.
Chemieal.—It is unaltered in dry air at the ondinary tempera-
. is oxidized to CunD. In damp

ture: bot, w
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212 MANUAL OF CHEM

Chlorids.—Cuprous Chlerid—~Subohiorid or protochlorid—(Cu)

i 1 { the ehle
wit of al
- 'S

i Ca with one

1 erysta

8 used in

ric Chlorid — Chlorid or deufochlorid — Cull, — 184.2
If the Cu |

L LIk
bie prisms with 2 Aq;

Cupric Nitrate—Cu(WNO0:):

CuCly in HNO,. g izes

i Aq, forming ¢

1 verted into Ca(.
Cuapric Sulfate — Blue witricl—Blue stome —Cupri sulfas

8.; Br.)—Cu80.+5Aq is prepared: (1) by

exposin

cent ne

it is cor

s i

0 4NHs+H;s0, w VB Hs.

ution econstitutes ammonic-sulfate of copper or agqua
sapphirina.

Arsenite—Scheele’s g

enite and hyd

of cu-

nrseEnite

{CaH O,
in Hst

acids.




Figagy

e |

109 gappd ap o1 Fuysod

A ...v...,.__;_“._.m... TR

0"HMD I '00nDiE
e “usead et

d wse




CHEMISTRY.

214 MANUAL A

tall the compo of eopper are poi-
modified by recent researches,  Certain
ving a tendency

among toxicolog

5 b

pper compounds, sueh as th
il otl
bv the

ine with

of irritati
ot with the gastrie

LLELE I

Color

L T

f NH.

JREETE e

s Wit

& mcetion |

SOpFpErs

the |
The

with-

h ense |

LWeen

sopper is of

logrieal oo
it, having |

e, bees
nt of the 1
with the food

wuul  canned vegetables are
of copj this fra
(le into the pickle or oth
be present the steel will be found to be
i hour's G,

v, it is almost

intentionally
y detested
gt if
todd with copper
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MANUAL OF

Mercuric Oxid

Hydrargyri ox-
idum flavum (U, 8,; Br.)—Hydrargyri oxidum rubrum (U. 8; Br.)
y is prepared by two methos 3 ining Hg
1z as brown fumes are given off (Hydr, owid. rubr.);

i t bv excess of

ar, (2
KHO
1 Thie =

WY P 1oof & merciuric

Hydr altho

d in the

physical
That

a rod
houns.

urous Sulfid

curic Sulfid-
lrargyri sl

t af mercury—Cinnabar—Vermilion

—H fidum rubrum (U. 8.)—Hg8—% —exists

or il &
H,8, a hlack
of the older pharn

A red sulfid is «
agitati mixture of H

turns brown,

hours at 60° (140
riscl powid
H
v strong H:8(0)
Mercurous Chlorid— Profos o

y—Calomel —Hydrargyri chloridum mite (U. 8. )—Hydrar-
—is now |
(Hga)S0,
2 pts. Hg and
e with o quan-
which

id or

v ob-




-AH—(g 'N) Wnaro10s wnpuoyd uiimeipig-—semqns surs
conon—ffenacene fo priop L5 f—PLIOTYD DLANOISDT

‘[DFH Jo uopn
1 Aanyy Yuesasd ospw

LAy

Imoosap 81
L3
M 0 SIRUOQIND P
STTRERS P 'H N puw
ST BH =[S ) :duy
T oquy 13 Jo ssaoxe g |
IDCSH) FICSH)

VETRC) THE 00T ¢

WA OEEE

IOH
A o ssaoxe woddn [0y Jo uora
oy

A OFET W SR A J0]oa

TOH"HA Yt s
‘popoq it Hur
_ Lac .;v_.J.u ol

digaad safuo] ou sSunsws o) (un OFH paqm
A gonpodd sy Mod) PaACIIa S JEnng
pdana “asryuend uj




MANUAL

TRY.

drargyri perchloridum (Br.)
ture of § pts. dry

T—is prepared by heat-
ts. dry NaCl, and 1 pt.

wting with o eondensing eh

1l by eva

0L

1 exposed t

o of NalC

ellow salfochlorid,

to black Hg®. It
He80,, HNOs, and HCL Itis
KHO or NaHO, with separation of a brown oxy-
ne hydroxid be in limited quantity; or «
[ 1 exeess, A sl

» substances dec
influenee of
tate, which
(1§]
s with met
lled chloromercurates
1 in flattensd, rl
n of HeCly an
1--Aq,
s prieTtice.

Mercurammonium Chlorid—MWere

H:0, but solul
alkaline ehl
to forn L

¥

¥ eombi

8. It readi

le d

Wlorhydrargyrates. (O { these, ¢

L

vy chi I wi Bl

niated mercury—Hydrargyrum ammo-

HrLi

1 by

m of al
iomn

VY, ¥ W MW

he fusible white precipitate

when a

g equal parts

wged It iz mereurdi

Todids.—Mercarous Todid— Protoiodid or yellow iodid—Hydrar-
gyri iodidum viride (U. 8.; Br.)—Hg.L.—658.4—ix prepared by
pts. Hg and 127 pts. I with a little alcohol,
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220 MANUAL OF CHEMISTRY.

Trimercurous Nitrate—(Hg.),(N0,),, Hg.0--3 Ag—1462, 24-54—
is obtained in large, rhowmbic | , when excess of Hg is boiled
with HNO,, ited with 5 pts. HoO, for 5-6 hours, the 1
| evaporation being made up from time to time.

Mercuric Nitrate—Hg(NO,
| exeess of HNO,,

by

i=s dizsolved §

il exists in the Lig. hydrargyri
iy Lig. hydrargyri nitratis acidus (Br.); in the volu-

v used in Ldeliy's process for urea: and

Ung. hydrar. nitratis (U, 8. : Br.\

§i

e o

Nitrate—H,

- » action o
Bulfates.—Mercurous Sulfate

r. 1 v

a red powd
.;._.1,1.7
pts. Hg |

» with 2 pta

redCly
sulfas (Br.)— Hg80,
and H:80, or Hg, H
HNOs.. Itis a w , anhyd
wet with HO,
sulfate, HeS0,, 2F =0 Y,
turpeth mineral = Hydrargyri sul
Analytical Characters.
white
Hih: w

1= powder, w

formation of trimereuric

uble powder, known as
gulfas flavus (U, 8
Hydrock

Mercuvgic.—({1.) Hy )
ded, the ppt. is first white, th y black.
i sulfhydrate: black ppt.; insoluble in excess, ex-

k ppt. If the

agnee of organic o
soluble in excess, |
soluble in great excess and

Potassinm carbonate: red ppt. (6,




g 9T JO 3 | Proa ety uy I8yl Farliig ]
3 uy sasuapuod [Hia ‘TH Jo sard
| poway pus patdp Ji

£ pouapi s o [[1a 0y
SINO §g M3V OV |

Ml

WD B[00 [0R OJUT JIEnoag

Od] EPIOUI g

AH paqlrosqy
0D EPLIO[D Su|

FEL] J1 &

LLEREES | .|f__.
TV ) Wl Hs

s ey
m A2y jo
1IN

nod mos
IDH *nyp s |

§ Jon o P

LU LT TR

11 OT

VIIBATIOD &

MO VIO )y

1 uodn uopan
~£omood 21 W0 WO

JO 18

LTS

)

A Jeald Uy 10 [y JO ssaaxa

ws 0F dugiang sppeds




MANUAL

COMPOUNDE OF CARBON.

Organic Substances.

i putrefact

WY

COHN:, the cl

wtion of coal, is organie.
by il
v which t
dopted
& the present

wwanic acid, CNI
ineral.” Oxalic
ie,” and potassinm hydroxid, KHO, u
L two act npon each other in the proportion of 40
parts of the former to 3 of the latter, the "organic ” monopo-

WYL
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, OF CHEMISTEY.

MANUA

eon 1 & radi indesd. organie chemistry has been defined as
¢ the ehemistry of compound radicals L,
[he atoms of carbon possess in a higher deg n thoss ¢

s, and in

nt the power of uniting with
. Ware it not for this property

nterchangi

of the Catoms, we could have but one saturated compound of
rbon and hydrogen, CH,, or, expré ed graphieally :
i
H—C—1I
H

T'here exist, however, a great number of such eompoun which
.. fC and twoatoms of H.  In

1 each «
stances the aton
& chain, their free val

i

her by or

widered as lin
tisf

th may be o

together in a continu

a8 heing

by H atoms; thus:

H H H
H—(—H H—-C—U H—C H
1 |
H 1 H H HHH

1 be removed from either of these combinations,

| eonsequently

If now

we have a pasessing o

subatances show tl

typical formu

positions of

Homologous Beries.
or by CHa, or some multiple of CHs, md
iec substanees, whic
we find that we

are

nuibers of org

It will
s vastly facilitates
of orgunic bodies. Tn the following tal
heir mi

ven the saturated hyde

lgebraic formula, which is the general formula of th
ng equal to the numerical position in the

" P
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20 MANUAL OF CHEMIE

may cccur in two
in in & molecule the
ach

"his similarity of centesimal compositic
ways, The two snbstances Iay e h con
sane nuimbers of each kind of atom ; or one nay sontain in
molecule the same kind of atoms as the other, but in a higher
multiple. In the above instance, for example, each substance
may have the composition C3HOs; or one may have that formula
and the other, CyH,a04, or CsH0ax3 the former case the
substances are said to be metameric, in the latter polymer
Whether two e s are metameric or polymerie can only be
d ning the weights of their mole . whiech
iz nsually aceoump of their vapors

SLamn

rmined by aseert
hed by determining the sp. g

otic acid is the same as that of
ench substance ple up
ntaining Cs But the two sabstances
differ from each other greatly in their properties, and thel dif-
indieated by their typical or graphie for-

r. of the vapor of &
and, eonssg

(CsHLO) | (CHO 1 .
Hi@ (CH, tO3
H
_.._._:_: OO H .

Classification of Organic Substances.—The praetic ally unlimited
nul il are known to exist, or whose
exister ng to accepted theories, imposes
sifieation, that they may be satisfae-
r reactions and decompositions may
has been constructed, em-
o, to
iz

torily studied and that
be understood.  Such a
bracing not only ki
inelude in a sy
v ._|....—— _ ]

The rules governing the naming of

future.
nstitute

dis

part of the system
wis ns they n m to the nniniti-
ated, Indie s the constitution of the
substance, but also its position in the clas ification, its ralation-
ship to other bodies, and the reactions and decompositions of
1 it is eapable or ineapable.

The simplest of the carbon compounds, the hydrocarbons, or
cubstanees consisting of carbon and hydrogen only, form the
framework of the classification, and are divid into fumilies and
groups, according to the relations of the carbon and hydrogen
the structure of the mwolecule :

nsad, enmbrous ¢

ol not onl

atoms |
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208 MANUAL OF CHEMISTRY.

nuclens is apparently unlimited. hey are all very stable sub-
sta 3

'he other carbon compounds may be regarded as derived from
the hydrocarbons by the substitution or sddition of an atom or
group of atoms in or upon the hiydros charaster, oF
function of the substance so produced depending upon the char-
acter and position of the substituted or added atom or group.
This will be developed as we proceed.
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230 MANUAL OF CHEMISTRY.

(L) (2.)

CH; CH.

UH, :I__ CHs

CH, CH,

CH; CH,

CH, CH,

CHs

CH.y LM & CeHys CyHis

sres inereases rapidly with an in-
It has been ealeulated that
ing values of n are

T

creasing number of carbon atome

s number of possible ison

the number of possible isomeres with incres

s follows :

nature, in petrolenm, and
produced by the

Many of these hydroearbons exist

nying it. They may |

in the gases accomp
following general reactions :

1.) By theaetion of zine, either alone, at el
or in the presence of H.O, upon the corresponding iodids :

rated tonmiperatures,

D+ Enly

Ha

H 14+ Ens-+2H0 =Zn 1

or
O H I+ Z0 = Znls+C.Hye

s of the corresponding fatty aeid :

.} By electr

20, H,0y = 2003+ CsHe-+Ha.

ie derivative upon the fodid
g olefin iodid, or

1) By the action of the orga
of the alecholic radical, upon the COrrespond
upon the allylic jodid

4.) By the action of highly concentrated hydriodic acid at
0" (527°-672° F.) upon hydrocarbons of the ethe i
ethine series, upon aleohols, nmins, ete. This is a method of
hydrogenation applic Ll in ny other eas

5.) By the destructive dis illation of many organic substances.

General properties.—They are gaseous, lignid, or solid, and
have gp. gr. and boiling points i wreasing with the number of C
atoms (see table, p. 228). They are ligh D, neutral,
insoluble in H.0, soluble in alechol, ether, and in liguid hydro-
carbons. Their odor is faint and not unpleasant.

5.
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MANUAL OF Ck

MISTEY.

: used as a fuel and for the manufactare of * air
divided into three grades, C, B, and A, boils
) to 14878 (300° F) ; used as a solvent for fats,
wetare of " water gas,” Sometimes called
ine, or benzolene, boils from 145° (298° F.) to

gas. Naphtha

from 82
and in then
safety oil." Den

1 (1807 F

(Ll 4

1ost i
a batwe
kerosena a
sl for

that portion which

wnd whieh eonsti-
- oils need for burning in lamps.  An oil
ps should not * flash,” or
¥ F.), and should not

b

1 of the Keno-
Lubricating oils,
Paraffin

#° F.), whi

for use white,

is nsed
ly served by wax, such

i found i 1 fossil wax or ozocerite.

The producis known as vaseline, petrolatum (U. 8.), cosmoline,
ete., which nged ing naey amd perfuimery,
are mixtures of i s ofls.  Like
petrolenm itse e rei [
nite componnds, but mixtures of the hy

NOW &0
Tin
its varic

18 501

e he

l derivatives are not

rocarbons of this ser

HALOID DERIVATIVES OF THE PARAFFINS,
Er

etion of ] e th

By tl affing, or by the action

of HCL HBr HI upon the corresponding hydrates, o
1 in which one of the H atox f the hydro-
by anatom CsHo+Bry =

ds, bromids or fodids of
% haloid ethers.

whn

vtoms antil f v earbon tetrachlorid, CCl,, is pro-
dueed, ing marsh gas as methyl hydrid, CH, H, the
first produet of substitution is methyl chlorid, CH, Cl; the
second menochlormethyl chlorid, CH,C1LCl; the third dichlor-
methyl chlorid, or chlorof , CHOCLCL ; and the fourth earbon
tetrachlorid, CCl,,
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234 MANU

OF CHEMISTRY.

formiate of the alkaline metal. When perfectly pure it is not
altered by exposure to light ; but if it contain eompounds of X,
even in very minute guantity, it is gradually decomposed by
solar action into HCL, Cl and other subs 2

Impuritios — ot in large amount, lowers the sp.
gr. of the chloroform, and eanses it to fall through HyO in opague,
pearly drops. If pre amount it produces a gréen
color with ferrous dinitrosulfid (obtained by acting on ferrons
chlorid with a mixture of potassium mni and ammoninm

o

ieahol, it pre

nt in sma

rat
hydrosulfid). Aldehyde produces a brown color when CHCly
Hydrochlorie aeid
ecipitate in an aqueons
loroform.  Methyl and
mpetids are the most dangerous of the impuri-

nized by the following
ken with an equal
dlowed to stand 24 hours ; the
nd the
) When a small

redc
solution of slver nitrate shaken w

L —;L...._-__..\ LA
i chilorofor

s 8 meed

{1.) When the chloroform is shs
lorless H
wyer shonld be pe

tly colorless,

yper (chloroform)
colorless or faintly yellow.

is allowed to evaporate s
we no pungent odor, and the remain
wve no taste or odor other tha
Analytical Characters.—{1.) Add a little alex
pe of ili

shi-1

ously, the last portions
1 of moisture
oform.

slution of

ad
produced. |

potash and 2
embling that of w
1 [LsEd
of HCI :
tion of a white ppt., soluble in ammoninm hydroxid, in an
1 of silver nitrate. This test does not afford reliable
1 the substance tested eontains a free acid and ehlorids,
about 0,01 gm. of 7 naphthol in & small quantity of
KHO solution, war nd add the suspected 1 & bine color
is produesd. (4.) Add about O rein in solution, and :
rttz, NaHO solution and boll st In the presence of CHCls
owish-r 1 the lgnid ex-
low-
ion of chlorof:
y inhalation. In the former case, owing to
tion is the

} Vapor of CHCls,
1 through a red-hot tabe, is decomposed with forma

acid solu
results wh
Dissolv

or of eh

al a ye

FOPESe

1 varies as it is taken

ingolubility, but little is absorbed, and the principal
seovery has followed a
«d by one drachm,
Apor ts much more
tically, and seems to owe its potency for evil to its paralyz-
upon the respiratory nerve centres, and upon the
cardine gangli While persons suffering from heart disease are
particularly susceptible to the paralyzing effeet of chloroform

we of four onnees, and d
taken into the stomach. Chloroform

ENErg

ing influens
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286 MANUAL OF CHEMI

TRY.

—CH,I—142—a eolorless liguid, sp. gr. 2

with difficulty, p
by a proeess similar to that for o
industry.

7 boils
duecing violet vapor of

lodlin, It is |

bromid 1 in the anilin i
Diiodomethyl iodid— Wethenyl! fodid—Formul {odid—Iodoform
Iodoformum, U, 8.—CHI.I— 1, Ii hloroform and

bromoform, by t rof potash and the halogen

biy the action of I upon a great

nbined
upon aleohol ; it is also produc

1 iher of organic irusnally pre ting
ixture of a y Hay, 1 , and
ying It i=

e

prrodues
K1, 6 gm. aee
di

solution containing
H.0 and gradu-

and 2 g
e solution of KO0,
d, «
15°=120
portion being decompose It

alkal solutions: soluble in &
and the fatty

stallizing in yvellow,
-8 F.). It

gonal p

s snbilin
> in water, acids,
1, ether, el ulfid,
en _.Hw_n—..-—.;— o
let-red eolor,
lor, resembling,
Mron. When
to formiate and
unaltered with the

inzoluk

1l

O o

the solutions, w

and assnme & v

o0 tast
poris |

ted with

& decor

| L

ther portion
OIS VIL[W It contains 96.7% of its v
hyl ehlorid— Hydrochloric or muriaiic ether-

by

erystalline solld,
Hexachlorethane or carben trichlorid, €.,Cl., is produeed. It
insaluble in HyO, soluble in aled nd in ether, has an aromatic
34)° .}, = at 1827 (350°.6 F.).
Ethyl bromid—Hydrobromic ether—CH,Br—100.—A eolorless,
al liguid ; boils at 407,77 (1047, ined by th

1 action of P and Br on ethylic
Ethyl iodid— Hylrivdie ether—0,H,I
molute aleolol 10 VEES
1 graud ) w I wi
1 lignid is decanted, distilled «
distillate washed and rectiffed.

It iz a colorless ligquid ; boils at 72°.2 (
ethereal odor: burns with Jif

wilor, fuses at

1

bin

Ixtn

It is largely used in the

has & powerf
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238

ANUAL OF CHEMISTRY,

made up of the gro OH) united to H or to
+ 1, thus :
CH.0OH CH.,OH
| |
CH, CH,
le aleohol.

and all monoatomic aleohols con ing this group, CH,0H, have
been de as primary alcohols. Isomeric with these are
other bodies, which, in place of the group (CH,OHY), contain the
roup (CHOH)", and are distinguished as secondary alcohols,
Thus we have :

VEL) CH,

CHOH)"
|

P!

And f , other isomeric substances are known which contain
the group (COH)", and which are called tertiary aleohols, thus :

(CH;OH CyH, CHs
CiH, (CHOH)

H,—{COH)
CsHa

CuHy0 CiHiO

Tha o8 are d
ll¥ by their produets of
rat an alilehyde and then an aeid,
wtaining the same nomber of C atoms as the aleohol, and
d, the aldehy by the removal of H, from the group
VHY, and the the substitution of O for Hs in the
g, 1

of these three el

other

als vield by oxii

eid

us

H COH CO0OH

CH, CH,

Acetio asld

In th e of the s leohols, the first product of oxida-
tion Iz a ketone, containing the same number of C atoms as the

amd formed by the substitution of O for HOH in the
nishir

ndary

aleche
distin

group :
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MANUAL OF CHEMIZ

v L PR
CHs 53" 5 CH,(
H___.\..: %
Methyl-

ary amylic aleof

Methyl hydroxid—Carbinol—FPyroxylic spiri —Methylic aleo-
hol—Waood spirit—H,CH,0H —i2—may be formed from marsl
CH.H, by first convertin y the fodid, and acting up
with potassinm hydroxid: CH;I1+KHO=KI4+CH,HO. Itisusn-
ally obtained by the destruoctiv tion of wood. The crude
wood vinegar so produced is a mixture of acet methyl
alechol with a variety e products. T crude vinegar,
separated from tarry products, is redistilled; rt tenth o
the distillate is treated with quicklime and lled; the
distillate treated with dilute H;80,; decanted and again distilled.
The p ipure, is the wood aleohol, wood naphtha,
or pyroxylic spirit of commerce. The pure hydroxid ean only
be obtained by decomposing a erystal
sthiyl duct u

is constant nt 6

id an

o, still quite i

e compound, such
il the boiling-poing

xalat

leohol is a colorless liquid, having an ethereal ar

Pure methyl

ng taste; sp. gr. 0.814 at 0°; boils

wilic odor, and a sharp, bur
at 66°.5 (151 with a pale flame, giving less heat than
that of ethy! jxes with water, alcohol, and ether in
il proport good solvent of resinous substances,
dissolves snlfur, phosphorus, potash, and soda.

Methyl hydroxid is not affeeted by exposur
the presence of |
rresponding aldehyde and ¢

R}

nil also

to air nnder ordi-
atinum-black it is
i,

wtion of the o

oxidiz

formie ¢ HXN 0, decomposes it with formation of nitrous
fun 1 and methyl ite, It is acted npon by
H,20, in the same way asethyl shol. The organie acids form

it. With HCl under the influence of a gal-
nposition

wihyl eth
vanie enrrent, it forms an o
L HLC10

Methylated spirit is ethy
spirit to render it unfit for the manufacture of ardent spirits, by
1de wood alechol

substance having the

t woodd

aleohol containing suffl

reason of the disgusting odor and taste which «
owes to certain emj tie produets which it contains.  Spi
o treated are not subject to the heavy duties imposed npon ordi-
nary aleohol, and are, therefore, largely used in the art nd for
the preservation of anatomical preparations. It ec ntains one-
th of its bulk of wood naphtha.

Tl
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242 MANUAL OF CHEMISTRY.

those decompositions desi

the application of the term
s true fermentalions.
Fermentation is a decomposition of an organic substance, pro-
duced by the processes of nutrition of a low form of animal or
vegetable life.

The true ferments are therefor guch as
tornla ecerevisie, produecing aleoholie fermentation; penicilifum
glaucum, producing lactic acid fermentation; and mycoderma
acetic acid fermentation
are not produced by an organired

f, produs
he false fermentatior
soluble, 1

organized, nitrog wpous snbstanee, whose
it imperfectly und tood, They n
cryptolysis. Diastase, pep-

Lol 7, Dot by

(T

s 3 H
jgnated by the te
1 are eryptolytes.

shinl v thin, colorl
18 odor, I taste; sp. gr.

rent liguid,

(—130° F.
It mixes with water in all proportions, the union e
ion in temperature and cont lon in volume

pernture). It also attn
that nbsolute aleohol on
its prep It
hol owes its p
ryv useful solvent, dizsoly

it is

by elev

g to the original £
from the
ing such for a very short time afte
of attracting H.O that a
It ism v

r tosach o ¢

f the mineral and onganie &
orids and earbonates, s of th
1 resins.  Aleoholic solut

1 tinetures ; those of volat

hol varies aceordis

of oxvge

ale

Eiom

i _wm_..
idants, such

Under the influsn of energetie o
eid. or, when aleohol is burned in the air, the oxidation
apid and complete and is attended by the extrieation of much
ion of i dioxid CH 0430,

heat, and the forn

: tH Mixtures of
wet with 1
Jor by

1t be nsed, such as
n ot low T

aeti

o]

5. agimple oxidation of the aleoholic radical takes place,
5 P . TaH ()
formation of aeetic aeid .”:;.. .:.__.”.: L-Hy,

a reaction which is utili in . manufacture of acetic aeid

1 win If the oxidation be still further limited, aldehyde
is formed : 20, HaO4+0,=20:H04 aH 0. 1f vapor of alechol be
passed throngh a tube filled with platinnm sponge d wl heated

il of heated platinum wire be i itroduced into

to redness, or if o
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244 OHEMISTRY.

MANUAL ©

ating mercury is formed, which may be
rd and exploded.  (4.) If an aleoholie liquid 5
be heated for nts with H,80, diluted with H.O and
distilled, the distillate, on treatment with H,80, and potassinm
per d afterward with sedium hyposulfite, yields
aldehvde, which may be recognized by the production of a violet
lor with a dilute solution of fuchsi
None of the above
aleohol.

Action on the Economy.—In a concentrated f hol exerts
a delivdrating action uf animal tissues with which it con
using oo buminoid «

gray deposit of fuli
collected, was

AT

characteristic of

tions, §

1 al

iation of the ents,

or a

doses, « 1 large doses for

characteristie of

in excessiv

N |

symptoms and
mondii
I 08 KMy

, it produ

acute or ch wl or

pure aleoh
those pirod
ascompany it in
|

¢ gl bt
wlie fluids used as beverages.
restion and produces
ine it is a valua

ils
{ eomfort and exl As a medi
ilant |
been written concerning the value of alechol
& ns o producer of h

¥ valn

y by it oxidation i

entirely untenab
ed is to be expected

ohol. -
oy, w

O the othe
in the

ime, am i1
v of some prodoe

oxidation of aleohol rhon diox

water, while t

e of

mons exeret
diminished, While there is no
hol predo nution of
y, the experimental evidence

nitre

WOl

doubt that excessive doses of al

body tempoerat
this dir
Of the produ

n, aldehyde has not been
1 only in the intestinal
canal, The elimination of geuch, does not seem
to ba 1, although positive information upon this point is
peid be produeed, this would form an acetate,
rbonate, and eliminated

¢l in the exereta, and acetie ac

wanting, [f aceti
which in turn would be oxidized toa ¢
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2446 MANUAL OF CHEMI
Sodium carbonate is added with the double purpose of neutral-
izing an excess of acetic acid and creasing the foam. The most
serious adulteration consists in the introduoetion of bitter prinei-
ples other than hops, a: d notably of stryechnin, coeculus indicus
(pierotoxin), and pierie acid.

Wines are produced by the fermentation of grape-juice. In
the case of red wines the mare, or mass of skins, seed and stems,
allowed to remain in contact with the must, or fermenting
juice, until, by production of aleohol, the liguid dissolves a por-
tion of the coloring matter of the sking. A certain proportion of
tannin is also dissolved, whose presence is necessary to prevent
stringiness, Sweet wines are produced from must rich in glu-
cose, and by arresting the fermentation befure that sugar has
tely decomposed. Dry wines are obtained by more
& rich in glucose. Tartarie acid
pe-juice, and as the proportion
tion the acid potassinm tar-

L

eOTny
complete fermentation of must
is th
of alechol iner
trate is deposited

Most wines of good quality improve in flaver with and this
improvement is greatly hasten xd by the proeess of pasteuring,
which consists in warming the wine to a temperature of 60" C,
(140" F.), witl i

Light wines

it contact of

spt. some varietic
nidl Ttalian wines,

lle wines are sparkling, a qual-
1 1 before the
fermen is completed, thus retaining the earbon dioxid,
which is dissolved by wvirtue of the pressare which it exerts
When props they are agreeable to the palate, and
assist the digestion ; when new, however, they are liable to com-
municate their fermentation to the ¢ wtents of the stomach and
thus serionsly «

Of the still wines, the n
rubrum (U, 8.), or red Bor

champagr
ch is eommunieated to them by bottling tl

lely used are the clarefs, Vinum
and the kocks, Vinum album
(0. 8 white Rhine, Moselle and Ameri e former
are of low aleoholie st dly astringent, and eon in but
a small quantity of nitrogenous materi I, qualities which render
them particularly adapted to table use and as mild stimulants.
The Rhine wines are thinner and more acid, and geners Iy of
lower aleoholie strength than the clarets. The Burgundy and
Rhone wines are celebrated for their high flavor and body; they
are not strongly aleoholie, but contain a large quantity of nitro-
genous material, to which they are indebted for their notoriety

an wines,
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MANUAL OF CHEMISTRY.

remaining after imperfect purifieation; sugar
It is to the last-named sub-
eolor: although, after long
b assuines o straw color,
on
by the distilla-

Brandy, spiritus vini gallici (U. 8., Br.),

n of wine, and manuf ranee California and
jo. It is of &p 0. M, is dark or ht in color, ae-
rling to the guantity of burnt su lded, and eontaing about

1.2 per cent. of solid
menti (. 8.), vpared
has o sp. gr. of ( to (
solids, Seofel and Irish wohi.
i

itter. American whiskey, spiritus fru
wheat, rye, barley, or Indi -
itains to 0.8 per cent. of
less spirits distilled
¢ i pectl

T

AVOT o L
atilled f \ : . to 0,044, flavored with

als

Croferim. Tl

8 ONG POr o of solid

Ligueurs or cordials 5

and flavored with v

s Spirits swe

and fregquen ariixelle is avored with

absinthe, with w

poa, with orange-peel;
the

from the bruised fruit; Edmmed, with

r, with «hi

Propyl hydroxid—Ethyl carbinol—Primary propyl alechol—
CH, CH, CH.0H—

ing ferm

aleoh
| distillation of mare
Oof o Dbe

from

YT

mifounded
flavor of inferior
¢ brandy, distilled at high tem-
iduoes of § afacture of hol from
It i3 & colo

of wing), an

has a hot

ligui
1 F; oand is
1 the arts.
ter than those of
eider,

odor; boils at

» with water, It
Ita intoxic

i and poisonons
\ It exists in sn

Butyl alechols—C H.0H—74.
» K

ieally possible ywi o exist

il

quantities during aleoholic
by repeated fractional disti
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MANUAL OF CHEMISTRY.

il valeri » acld o

from normal butyl alechol. It yields nor
oxidation.

Isobutyl carbinol—Amyl alcohol—Gr" »CH—CH,—CH,0H—is

the pring constituent of the fusel oil from grain and potatoes,
It is obtained from the last milky products of rectification of
aleoholic liquids, These are shaken w H.0 to remove ethyl
leohol, the

natant oily fluid is de

passes over between 135
ily liguid, has an &
or, at first not unpleasant, afterward nauseating and p
tive of sev headache. 6 F.) and cryetal-
lizes at 4* F.); sp.
cohol
pale blue flame,

It is a colorless,

O VO~

1 exposed t
't with platinum-black, forming valer
h other substances, is produced by
lants upon an . Chlorin
e amyl ehlor H{l, and other
umyl aleohol,

O

with formation of an
i to ethyl-sulfurie acid
phiori i, eitrie, and tartaric
solved in ethyl ale

1t also forms similar acids with phos-
when dis-
and odor of various fruits,
Amyl

O

and are us

aleohol is also nsed i

an
1=, and in pha
id
Diethyl carbinol Mﬂ Mm CHOH—is produced by t

of a mixture of zine and ethyl lodid

‘EIS A8 I BI

ey for the al production of

1 the valerianates.

thyl forminte, with the
h boils at 116°.5

a liguid wi

subsequent addition of HyO. It i
e

CH,— o JCHOH—a liquid,

d by the hydrogenation of

sthylpropy
Methyl-isopropyl-carbinol—Amylene hydrate
({CH;):—CH
CH,
i

= CHOH—obtained y the hydrogenation of methyl-

or by the aetion of hydriodie acid apon amy-
ver oxid upon the prod oh-
0° (32° F.), having a
7.); soluble in H.(e

s
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MANUAL OF CHEMISTRY.

pts. of concentrated H,
This mixture is intr
from which &

.m__.:.:3_“....___.._.:._”___r_n_r“..ﬁ.n.m:,..u.
into o retort, o which is a wves
eam of aleohol i3 made to enter the retort.
is applied, and the addition of aleohol and the heat are so
alated that t peratu » nbove 1400 (284" T,
and the

W osl

ST,

Tort
by which the
ning, and dip

perature in the
tant that the tu
wn ot
the 1

well down below the
ing ethe
the decomposition of t
hjected to o fi

obtained con

water, and gases resulting from
nd H,8( notably 80, It is
- by shaking with Hy0 containing
tant ether and redistilling.
| ether,” or mther (1, 8.).

ol

it

, and when ¢

sses of analysi
1 shaken with
itly fased eal-

T

swly hu
e wh
n early day tl
verting o lar

T Was Known

antity of Hy80, is
into eth

=5 the H;80, remains in the retort

wble of oo » quantity of al . aud

l of the pre

pt by see ions, A metaphysical ex-
ssertiom that the acid
1. In other

femining

genions expe-

In th

ments, determined the true natu

i sahiol into

L
sulfo-

ther,

vinic ac is alternatel
ani destroyed with n of Hs=S0
At st H B0 and et upon each other, molecule for

CaHa ) 34 804 )

rin H,0 and sulfovinie aeid : J
H § Hs §

weid as soor

as formed reacts with

e of aleohol, with regeneration of He80, and f,
0
2 | C:H | 80, | C.H. )
mation of ether: ..__—_ ._.: + H i L] :H_: .V:u__.:.

Theoretically, therefore, a given gquantity of H.80, conld con-
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204 MANUAL OF CHEMI

{ of atoms of elements, for atoms of Cl, give rise to other deriva-
tives.

Action on the Economy.—Ether is largely used in medicine for
producing acmsthesia, either locally by di 1pera-
tare due to its rapid inhalation.
When tak gh it is by no
means as liable to give rise to fatal accidents as ischloroform. Pa-
tients suffe from an overdose may, in the vast majority of
cnses, be resuscitated by artifi respiration and the induoeed
current, one pole to be applied to the nape of the neck, and the

rried across t

1 in overdose it

othe
of the diaphragm.

body just below the anterior attachments

nil suar
it is songht for in the blood and
(q.v.),

o

MONOBASBIC ACIDS,

b con-

ury onoatoinie aleolhols,

) for Hy in the p CH,OH :

CH,—CH,—CH,
N

—(H—CH, 0H

1 of O for Hy ocenrs in the

ates to the radieal

r acid qual
HCO 0H in the acid seeretion of red
the soil, wrine,

, in the sting

insects, i
1 of

Ibumin, efc
dred bodies
; during the fer-
ireet union of earbon mon-
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an6 MANUAL OF CHEMIS

It can only be 1
cher

d from the impurities which it still contains by
» this end slacked lime and chalk are added,
le heat, to nent wtion ; the liguid is boiled and allowed
hours; the clear liguid, which is a solution
nd evaporated; the ealeinm slt
sodinm acetate, which is then purified by
n at a tempe I "), dissolved, fltered,
and recrystall sosed by a proper gquan-
tity of H.80, the liberated acetic'acid separated by distilla-

iz converted into ral-

product 2o obtair ution of acetie a
ing per cent, of true aed

. (the acid of the Br. 1

, Acidum aceticum

f a pure dry ace-

wn as glacial acetic acid

glaciale (1.

pure, it is a erystalline solid
10501 at 0 F.); i
with the skin it destroys tl
11 proporti
volumes of the e

ol

RUSCE vesieation; it

Nixes w mixtures e in vol-

The sp.

ontaining 23
all the

gr. of the mix
t.of H

ont

s gradually i
), after which tl
xtures ining mw
than the aecid

w of aeetie acid v Blue
composed af an It MO POSEE ¢
of Hot H poses and blackens it,
STy vien off eumstances 1
it slowly, more netive the influence of sunlight,

to produce monochloracetic acid, CH,CIC0,0E ; dichloracetic acid,
nd trichloracetic acid, CCL/OO,0H. The last
1 i vetalline solid;
362" F.).

Warmed with H.80, it blackens.
» ppt., partly dissolved
) Heated with H,80,

esm, acid, stre

g at 46° (114°.8 7.) and boils at
Analytical Characters.—(1
9y With silver nitrate a wh

=

oxid is developed. (3.) Neuatral solution
in neutral solutions of acetates a desp
redd color, which turns yvellow on addition of free acid.

Vinegar is an acid lguid owing its acidity to
holding eertain fixed and volatile substs

and
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CHEMISTRY.

MANTAL (

Teered, and tin frequently ocour

\tact with those elements, either

stnre or subsequently.

1 by distilling vinegar in g

1% VIS~

ar is pr
ne of the fixed ing

[l

ents of vinegar, bat i

id, water, aloohol, acetic etl
wntity of aldehyde.

blue, strongly acid

rivdical vinegar.

Toxicology.

1l

tion of the st wnd death

ould be given as an antid

FT

@ view to 1
nic acid—CH, CH,—C00H—is for by the
gum, and ethyl eyanid; dar
in the distiliation of wood;
by the oxidation of
thyl
o hias disappeared ;
by H80,

It is st

SN | i

repared by heati

or of the ¢

we not solidify at -

ol
Ita

8 F.), boils

MAFLIONS,

Butyric acid—Propyl-formic acid—CH, CH,—CH,—C00H~1
heon fo milk, per lar funid, the juiees of
f the 2ton

irntion, 1

| guano; in certain froits, iny

vegetnble substanees;

nd in natural waters; in fresh batter ull g
abundantl that which is raneid.

1t is fon 1 by the jom of H80, and
aided by heat, upon cheese, sta Aatin, ete.; duorir

B0 butyrate); by the wet
id: during the putrefaction of fibrin and other

nliar | ntation of glueose and
uten, This fer-
two stages; ab
N HO)
rbon dioxid;

haero

bustion of

H N, upon oleie

albuminoids; during a
starchy material in the p
mentation, known as the
first the glucose is converted into la
and this in turn is decomposed into butyric acid, «
and hydrogen : 20, Hy0y =0 H O+ 20 0:--2H,.

nee
utyrie, takes place
acid: CgH, 204
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26100 MANUAL OF CHEMISTRY.

acute atrophy of the liver. It is also formed in a variety of chem-
d notably by the oxidation of amylie aleohol.

ical reactions,

It is prepared either by distilling water from valerian root, or,

rectified amylic s leohol with H.S00

and dis-

v of potassinm d
¥

PO
the distillate is
1 fromm

5 an oily
rid taste, It
47" F.); &p.
smoky flame.
d ether
Ives phospl camphor, and certain
Trimethyl acetic acid—

1 fuses at 45°.5 (0

. sharp, 8

Caproic acids

a number of iso
ne of which

acid—Hep

spirits from riese

of HNOy « subrtances, especi

less oil ; sp. gr. 0.9167; boils at 2127 {4
Caprylie acid—uo il

acid in butter, ¢ oil, ete,
F.}: boills at 236 57

Pelargonie acid—N

wt insoluble |
iel—0G.H, ., COOH
500" F.

of rue.

xists in butter,
I= in their
of Beotch
1; melts

and in the resi
prate. It iz a white, ery

roeric othors,

ils at 278

1—C, Hys, COOH—200—is a
ned

Lauric acid fearrie oo
Tusible at 4 1.8 F.), obits
ter, and other vegetable futs.

111
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262 MANUAL OF CH

ANHYDRIDS, CHLORIDS, ETC., CORRESFONDING TO
THE MONOBASIC ACIDS.

The anhydrids of

acids th |

CHy—C00H

n of ear

CH,C0),0—is produced by tl
1 acetate

O

i CH,CO :
", : ¥ | %
1,000 Ll s

~CH,CO .

with the halogens to form eom

1,00 into

otk b G
Acetyl-acetic acid—CH,—CO—CH, COOH
I rof as

produced as

is exte 3
t variety, as, for
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904 MANUAL OF CHEMISTRY.

flammable vapor; very sparingly soluble in H.0; readily soluble
in alechol and ethe

v warm H;0, by alkalies, by H,80,, H:8, and
, and is liable to spontaneons decomposition

presence of He0. Its vapor produces anmsthe-
in, and it e i sholie solution in Spiritus etheris nitrosi
(U. 8., Br.), so0 containg aldehyde, whieh latter substanee

wyuently renders the sp d and unilt for

Ethyl sulfates,—T re two in number: (C.H,)H80, =
Ethyl-sulfuric or sulfovinic acid (0,H,):80,—Ethyl sul-
fate—Sulfuric ether.

: j 80, |
Ethyl-sulfuric acid—(C.H.) i 0

is formed

sture of ethylie ether
1 liguid; sp. gr. 1.:
, insoluble in ether.

wtnres, more rapidly

yatalline salts, known as sulfovinates, one of whieh,
sodium sulfovinate (C.H)NaSD,, h T nsed in medieine.
o wi ,deliguescent solid ; soluble in H.O.
Ethyl sulfate—(0.H,),80,—15 true

¢ passing vapor of 80; into pure ethyliceth

ther, -
. thoroughly

ulf is

ste, and th
i tilled without
with H.0 it is decomposed with for-

s, oily liguid ; rp, burr
1.120; it cannot be di

wtes: amd in g
ily liguid, hs penetrating odor,
rined. swoet heavy oil
al solation is Oleum mthereum (U. 8 1t
& to be o mixture bons of the
8 OpHan. On cont lution, it is
..v.._u:w...?..,....:_.

and its othi

to with hydroes

. H.0 or an alkaline
mposed, sulfovinie
orless oil, of sp. gr. 0
oil of wine. This o , and is probably
cetine, 0, H,;. (] etherin or etherol
Sulfurous and Hyposulfurous Ethers.—These compounds have
tly assumed medieal interest from their relationship to
merenptan, sulfonal and o number of aromatie derivatives used as

ind the
F.), which iz light

), both of
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2610 MANTUAL OF CHEMISTRY.

my] nitrite is frequently impure; its boiling-point should not
more than two or three « from that given above,

Cetyl palmitate — Cetin Omnnnu..m.o_

O—480—is the chiel eon-

B, Br.), wk

nt of spermaceti—cetaceum (U,
s eth i

n H
ethal, C;.H,.0;

and stathal, C,.H,.0.

Melissyl palmitate— Melissin _ua:_”:mu Lo
% ¢ cerotic acid, 0. H,.0,0H, wi
_.—....Z.u.xu._ palmitate in
sstances wi

Bioeswix comn-

Ti
cerctate, C

sisting

ALDEHYDES.

BERIES CyH w0,

5 are capable of forming compoundssimi
[ & non-oxidized radi There
are the acids,

» known as anhydrids,

eir hydric

re the aldehydes

f :_.ﬂornw__ dehydrogenata
1 {
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208

Aldeh
odor; & L) 1 soluble
If perfectly pure,
Leen
(8
ie alde-

1 all proportions
kept ur

. When h
1 into water and erot

dually decom pos

ldehyde takes up H. and re-
Cl eonverts it into acetyl chlorid, CyH.0, CI,
& Oxidizir 1t& quick

into a solid subst

it 1247 (355°.2 F.), and is 1
. When heated with potas-
sbrown, & brown resin separates,
ite and acetate. If a
. lirst with NH. and then
rystalline base, thialdin, C.H,,NS,, separates.
&0 forms erystal ine bisulfites.

watery solution of aldehyde b

with Hs8, a sol

te, separating the silver in

wrm, and under cor ons which cause it to adhere
wila pro-

eV when

t ken
208 tor ite

oW ir ray
action
Trichloraldehyde

fi.0—=8 o

trated H.S0).

1 equal volan
ate i rtw

anted
the distil
distilled, that portion
4 and { 22102 F.) being eol-
ot with He80,
@ in H.0, known as

= de

an which it
passes over between |

R | A, imes haj
I Hivert
metachlor

g That ¢
ition, i

) i Hn

this oecurs
F.), when

» Which distils over.

ral is a ¢

, unctuons to the touch ; has a pene-

less lig
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MAN CHEMI

UAL OF

» other chlorinated derivatives of this series, the property of

acting directly upon the nerve-centres,

Neither the urine nor the expired air eontains chloroform when
n taken in large doses, chloral
vt that the action of ehloral is pro-
1 that of the chlorinated
 measure,

o

srdoss, chiloral acts and its use

wses of poisoning by

that substance
t& of the sto
I, wlered gly alkaline with
potassinm hydrox B % ieh iz warmed to 50
L 1 F

in the . uring, and eo

W i1

r.  boils at 173 | H B al ; i (0, aleohol,
nd ether. It ecombines with Hy() to form bromal hydrate,
CBr, CH(0H) soluble in Hg) ) de-
te. Produces

transparent orys

o bromoform and a formi

anmstles i
Thioaldehydos.
ence of HCL two p
THyCSH), known i

ATge pri

n the pres-
ition

1 # Trithioaldehyda,
101° (2138 F.) atter in

taimed reacti lechol, is a colorless
ligguid, liny stie aldehyde ; boils at 40" (120°.2 F.).
Normal Butaldehyde—Butyric aldehyde —CH,,CH,,CH,,COH—
2—is an oily liguid, boiling at 73" { Its trichlorinat-
rivative, Trichlorbutaldehyde, or Butyric chloral, COCL,
CH, COH—is the substanee whose hydrate is nsed as a medicine

wil
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CH;
Cco - H, = CHOH

CH,

. Isopropy|

2d, by the action of (), which
1 :

the o

I

v of the ketone, with forn

COH

0 4+ Oy 3 =B

i d—DPyroacetie etier

of the products of the

1] ion of the
ry distillation
tione. 1t

linarx re

ing dry eal

earthenw

(T
distill

v well-e

._:__ n.r I

those po

so for

v inflammable.
ne bisullites. CI

into ¢l
i b
Certain  oxidizin

Br

Sence

of

wtitution.
xture of forn

ducts  of
it into a1

d acetic acids ; others

5. and notably
liar odor exhaled by diabetics produo
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MANUAL OF CHEMISTRY.

MONAMINS—AMIDOPARAFFINSG

The monaming are sube
ing derived from one moleeul
r thr wleoholic rad

f NH; by th
Ig for one, two, or thr

substitution of one,
» H atoms.

two three aleoholie radicals :

H CH,—CH,

CH.—CH, N—CH;—CH; N—CHy—CH,

H H CHy—CH, CHy
Tr
They are also known as compound ammonias, mble
ammonia in their e | properties ; with with-

fon of H:0), to form salts resemnd
¢ with HyO to forn

ing those of ammo-
QUAtErBATY AMMO-
m hydroxid.
;0 of the primary monamins

nir

O ¢

niam. They alsc

¥ soluble componr
primary monamins
hydroxid npon the correspond

g cyanic ether:

CNOC,H:. + 2KHO

OHy + COLK,
’ P i, ’

R

or by heati and an

ether

W H,( H1

Pt

The tertiary monaming are produced by the distillation of the
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MANUAL CHEMISTRY.

oF

gerved for the enlture of various bacilli.
b

ercial trimethy

tion of distillery-waste, per eent., of the

whose name it bears dimethiylamin, abov It s fre-
quently b 1 la medica for its
o W__m “ N, which differs from it in odor, anid
in 50° (122° F.). [Its chlorid, chlorid

of propylamin, of secalin, of secalin, has been used in the treat-
ment of gout and of rhewmatism.

Tetramethyl Ammoninm Hydroxid — (CH,),NOH — 8. — This
i that of an
orresponding iodid

wlid upon trimethyl

formed by the

v erystalline solid ; deliqueseent | very golul
without « It

bines with acids to form erys-

Mnpost

o
(CH, . om) | MOH
minm hydroxid, containing three methyl groups and one ethy-
ywwiroxid (oxethyl It , in fungi, in
certain seeds, in the hu senta, in bile and in the yolks of
1t is a constity
q. v.).
odneed

8 of substances, the

n important ¢

twenty-four to forty- ght honrs
iposition of th

from the decc

d di third day, when other ptomains
(neuridin, putresein, inerense in & hesn
[ ined aynthet imethylamin upon ethy:

lene oxid, or upon ethylene chlorhydrin. When heated, it splits
acid eonv it int

s in reaction. Even in dilut
gulation of albumin
fibrin. It is a stre base ; attracts carbon dioxid

s with HCl a salt, soluble in aleohol, which
erystallizes in plates and edles, very much resembling in ap-
pearance those of cholesterin.  Iis chloroplatinate is purified with
diffienlty ; its chloraurate readily. Solutions of its chlorid differ

i A
{from the air; fo
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MANUAL OF CHEMISTRY.

MONAMIDS.

These bodies differ from the amins in containing exygenated, or
aefd radi in place of aleoholic radicals. Like the ns, they
are divisible inte primary, secondary, and tertiary. They are
the nitrids of the ac 15 of the
aleohol

1 which the
OH of tl
CH,
CONH,
i

The primary monamids, Is of the acids of the
. are formed : (1) By the action of heat upon an am-

Ha O
NH,

tion of & compon
Hj
T { N

H )

} By the aection of

) By the action of HCI uj
temperntures :
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ANUAL OF CHEMISTRY,

AMIDO-ACIDE OF THE FATTY SERIES.

¢
1 of

radical H of an

CH, CH.(NH.)

COOH

Some of them, imnl

tives, oxi

1y isommeres b ging to

bodies. Correspo

other s
Amido-acetic acid —@lycocol—Sugar of gelatin
CH,NH

“

latamnie

i —was first o

COOH

is best prepared by
potassa, NH, 1 lik t H 80,
the crystals of potassium wrated ; the

, Trons whi

1
Izo be obiai

eates its ponstitu

acid :

anid by the

holic

yeoch
RO st
. and hippuric acid by dilut

position of tissues contai

noids,
It
taste

spari

£ 0 BWeet

tures ;
n warm Hald ;
insoluble | ; nehd in react i
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MANUAL

OF CHEMISTRY.
does not form metallic salts. Tt is ca-
pable of comubining with eyanamid to form creatin,
Amido-propionic acids — Alanins — C,H,NO, — 81.— Two are
known, isomerie with sarcosin and with lactamid. One, « Alanin,
CH,—CH (NH;)—COO0H, is formed by the reduction of « nitrose-
propionie aeid by SBn4+HCL Tk . 1 Alanin, CH,NH,-CH,
COO0OH, whose constitu! Lr to th Iveoeol, is formed
either by the reduction of 3 nitresopropionic acid, or by the action
of # ledopropionie acid on i

&, 50 far as
EKnown at present, in natu
Both are erystalli

aleohol, insolu-
g neutral, sweet

| paralyvsis, diminution of t
e of one gran.
Amidobutyric acids— Buleianins—C H,NO;—and Amidovale-
rianic acids—C.H,, N0,—are only of theoretic interest at present.
The latter has b found in the tissue of the pancreas and
nmong t 1of pancre b=
g the products of the decomposition of al-
bumin by eaustic baryta.

perature, and death

e produets of the acti
min, They are :

» julee upon

: CH,—-C,H,—CH.NH,
Amidocaproic Acid—Leucin C:H,:NO;
COOH

from the no

has been

v, its qu

the hile in
w atrophy
er, in ty-
intesting

t organ, and

bl

es from tl
1 of atheromatous cysts. In

ting with strong
trefaction.,
e action of hot dilute H.80, ¢ bone
1 fort synthetically by the s i of
aeld, in the game way that alanin is
from ipdopropionic acid (se
in erystallines from aleohe
i Hy(), and somewhat resemblin
round masses composed of closely gr

acentre. It is sparingly solal

1izone of the products of

shavings. 1t haz also b

NH;u

i bromoeaproi
o

in soft, pearly plates, lighter
g cholesteri
ppred needles rmdiating from
1 cold HeO; readily in warm

mes in




AI0JUM )] TOJ] SATI[[WISLI0
L

EYEL|
PaJapIsnoD 3Faq ] 1 'sanjuu u mienaj m..'_:._u,:.__c._.,% sdumpe 3] =0
dd HOOD—(*HNYHD—!

AYIE up SUOTM[OS | ooy i
1] une| sopun udald GIV UONULIO] §)] JO SPOLjAN

0™ ~
_.."._n_“.\ YHD) BNmaog
_: £q __.:__v!.r_._ M ST MOIIMINSU0D 81 Spunodmod swImnoaw a1p}
N''H'0—Te0IAT
LITIORMY
NRL PUOLS paywa
dmsng Anoifils S|y
d_r::_w:
WO

g

opiure U sT—OFL

[Jop

Juipog © J1 (g
VIR JO J0P0)
1807 A4p
Lotk
LUlp!
noLn s vpos
194 anpisad FRIIO[OD W
AL H I [[0] MUY pd a0
[ Turmo[po] 8yl Aq puw

INJOE SOy oa[e aUl
4] S} SSANS] PUE AN
:_T_w =Y _:M_ 1O WOT1IRIIXS _,_.“_

Hx 1% Jo _c__.t. It — e wdogp AQro o3up s3pent i
v uy e NP .:_._ Jo e podd e () lasad
._:_a_.:_._ z.:__ Ao ot |
~“RIIUAMIOD JAT[IAn)
o ..n:__ s |

iq f:.

30 TOTIRL il
BT[] BAA [0S
pajusedos ag
a1} 1240 Pe
ol moJ] PaIMl ‘REH Mila pawan
eal aIFEq qiia Pl auran pay

]
PRI 0¥
1] .t‘._ur.n.hh 811 : EmO[o] Fe
» aorasaad o1,

UYL :_ 1IN0 SHTIRISLLD
I

A ST

Lynuenb ons

1} PAISHAIXA 0% 9q Lvm wain J¢

el
U 1mL) At
e axyy jo aaed

T Jujaoj

oL P
18 JO U0 EILIOJEURLL

OF JEED]|

"ealn o i

an) Jo sdags agl Jo Sud #f .mt:ﬂ a1} Ul WDNa] Jo NoryetLioy LA A
1A Sl yila IO TIEOD
aue Huo] ‘sprroapiyg e jo sucpjnjes up S[ipeas

AjOSSIp OS[¥ 1] CHIER AUL] 1BAz0 ‘Bqn|os WL 03 SPIOW 1M
w20 3] _ﬁ wie (FH S0P TH'D PIOw J1oma| ejul 11 S ATOD Praon
¢ oroadun oqup peeodmodap 1 91 Man

LLICERRY .5 s

szasd Jopun plow aypoapAr 1 A FEE) JOFL 0 PRINRY U AL
PIFOIP MO PUE U

A o sodmosap &1 081 @acqe papuay flUappns

N tuops wludap anoniis (g 8 QL] I sAUIpQns 37 (R
-mau AIE SUOIN[0S 9)1 P ‘SEH[a)EN) pus SsajIopo 81 31 - jorjoape Sut
~Juegy a|gojos L aU[)a pUE jorpoae pioo algnosu] JEou O"H

SOV -OaIRY

‘SHINAS ALLVA HHL 40




1y soluble in
in hot H:0.
itter having
wntities to 270" (518°

cold Hy0

When heated, it tu
r of phenol ;

1, having
It combines with

CeHu N0, which sublin
bases.

into the stor
the urine

ch it is not alten

1 in the eeor

but is el

When 1 with HNO, worated, eep
yellow r i with NaHO, With
eonesntrats rined, it dissolves with a
transi d nentralized with

L.
itning the s

either an
rin g 1 I3

Glycocholic acid—0C
the L
of the
2 in

) e ywing b

WG—exists as its

much smaller prog
sinall g

rtion in that

hutman blood and

It from fresh ox-b
it of the |
turbid
floats colored et
*holesterin and fats, is de
mass is agitated with H,0 and washed so
The residue, «
glyeocholie asid. The
acid and other 1

becomn

*

*h containg

off. Th

solid
re-
Ids pure
-wash waters contain taurocholie
iples.

as the washin

158

ved in boiling water, y

s brilliant, eolorless, t
A uble in eold H.0, reac
oliol, almost insoluble in ethe

v soln-
terward
right-handed |

and tastes at first

solution exerts

h potash, baryt dilute H,80, or HC, it
is decomposed into cholic acid and glyeoeol -

ND, -+ H:O = CaHNO,.

1 W

vtk

H.80,, o

If the

nceid A
1 is precipitated
ixture be warmed th

nirated
dilution of the solution with Hy0.
bille acid is decomposed, and there
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MANUAL OF CHEMISTRY.

ie acid and taurin

HuNO8 + H.O
. Water,

N8

Taurin,

The same ¢ O
wterial, and in the intest
found to ae

OO IS irs in the presence of putrefying
F'aurocholic asid has not been
ompany glyeocholie in the urine of ieterie patients.

urocholates are neutral in renction ; those of the alka-
line metals are solu in aleohol and in water:
contact with ether they assu

"he t

nd by long
» the erystalline form. T1 *¥ DAY
be separated from the glyeocholates in watery solution, either :
(1) by dilute Hs80, in the preser quantity of ether,
which preeiy glyeocholie acid alone ; or (2) by adding newu-
trad lead acetate to the solution of the mixed salts (which must
utral inm reaction) lead glycocholate is precipitated and
1 by filtration. To the mother liguor &
dded, when lead taurech
obtained from the hot aleoholic ns of the
eition with HeS, flltration, concentration
1 by ether,

the t
have the power of dissolv

Ol 4 sinal

The

Mg

#, like those of the glye

3 wilates,
lesterin and of emulsifying t}

wholate of 1

with Pettenkofer's test
Hyoglycocholic acid, C,;H,,NO,,

C,H. . NO8 (),

| Hyotaurccholic aeid,
hyocholic acid, C:.H..0,,
of the pig.
and chenocholic

aids

A taurin, wh
Chenotaurocholic acid, a oo
acid, OnH, 0., is obt

Cholic acid—0,,H,,0,—108

glyeo- and ta

&

O

il earniv
Tu kil
bitter in taste, w

dily zoluble
a sweetish
dextrogyrons [al, = +
ates are erystallizable and r
difMie ] by
nd to Pettenk:

scent eryst
| and etl
r-taste,
alkal
0, the
¥

. Cholie

I
dyslysin, G, H,.0,,
aund aleohol, sparir

sinous material, ins
1 ether,

uble in I
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MANU MISTRY.

ring Pettenkofers test to the
OVery gource Of 6rror,

The following method of apy
and other fluids removes, we bali 3
urine, ete,, is first evaporated to dryness at the tempernture
of the water-bath, a small « conrse animal reodl
dded ; th i
liguid filtered, partially evaporated, and treated
f absolute ether ; after standing an hoar
or two, any presipitate which 1 el is collected npon
washed with ether, :
3 H: () ; this agueons solntion
or two of strong
and then

the i

herry-
r with t

ry of the Biliary Acids.—The
worbed from

jected

Physiological Chm
s nre formed i

in the

frequency  of » pulse and of
low erir f the ten re and

tion of the blood-corpuscles,
grains] for a dog

w the

k and blood
L
[t
__Ud_. ns
& discharged nnaltered with the
intestin The ex
P upper part of the small intestine,
gives a well-marked reaction with Pett
wets of the itents of the lower part of the
yive tl

1 eonvilsi
apidly. The
moanposition

follow t

by sy

rge 1ntes-

aetion, and ¢

nsequently are

cholic acic

or dyslyei

eide are de-

processes which take plac 2 intestine,

eomposed into cholie

wol, which

urin or gly
or afte

ire
having bean
nd as a consequence of
vin they probably have some influenee npon in-

subsequently reabsorbed

subjected to further decomposition ;

their decomposi
testi

Taurocholie acid added to a solation of peptone cansges o elight
shown to cor

precipitate which has bee st entirely of the acid
jteell; but albumen and synt precipitated in conrse flocks
from their solntions by and along with taurocholie acid, and that

g0 completely that the filtered liguid fails to react with the most
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MANUAL OF CHEMISTEY.

BETAINS.

The Batains are the anl rresponding tosub- |
N—0Q,
xed fanction, partly acid and derived from the ami-
R'—COOH
il partly guatern in

N—OH,

or a hivalent,

Oyt in=—Oaycholin—

ained

was  first «

sthylamin. It fo
nd very sparingly soluble in cold water,
INS—ALDEHYDINS—HYDRA-
ZINS.

with ev § CTYEL

yurate is eryst

AMIDINS —ACETONA

They the

They

Tt
of the H in tl

The acetonamins are ba
VOl

roups NH and NH, by atoms or ra
ie substances formed by the action of

onia or of the
aldehydins are subs
monia or of the monan
of th
oohol on butyr

8 num-.v: acetone.
ces produced

the action of am-
upon aldehyde. The most important
ss belong to the ar i By the action of al-
aldehyde, dibutyraldin, C.H,,NO is produced;
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MAXUAL

OF CHEM

RY.

litius returning to

lue on exposure to air; sp. gr. 0.007; 100
grams of the acid should be aceurately nentralized by 1.27 gram
of silver nitrate. The dilute acid deteriorates on exposure To-
light, although more slowly than the concentrated; a trace of
phosphoric acid added to the solution retards the decomposition.
Most strong acids decompose HCN. The alkalies enter into
donble decomposition with it to form cyanids. It is decomposed
by Cl and Br, with formation of eyanogen ehlorid or Lromid.
Naseent H e
Axnalytical Characters,
ppt. ; which is not dis
bt dissol
HNOQ,; soluble i itions of alkaline eyanids or hyposul-
(2.) Treated with NH.HE, evaporated to dryness

ferrie ehlorid added to the

verts it into methyvlamin.

. With silver nitrat
ldition of HNO, to tl i,
when separated and heated with concentrated

BO

lor.

wiagh and them a mixt ferrous and ferrvic sullates; a
greenish ppt., which is | dissolved with a de blue eolor
by HCL (4) dilute solution of pierie aeid and
then cooled ; ad o of fi ApET

with a [reshly j vae ; dip the
paper into a very dilute solution of CuS0,,
to the liguid to be tested. In il
deep bilue color.

Toxicology. —Hydroeyanie s
be inhaled as vapor, or swallowed,

L

, after drying, in-
of HON it ass

Preser

nes i

T it

id is a violent poigon, wheth
ther
r of the pharmacentical preparations
8 ol of bitt almonds and cherry irel
water ; its action being more rapid when taken by inhalation or
m than in other forms. When the medicinal
dose thal effect may seem to
stantaneously ; neverthe I respiratory
nide nft m seems to be dead, and
‘@ not wanting in which there was time for eonsider-
between the time of the ingestion of the
msness.  In the great majority of cases the
patient is either dead or fully under the influence of the poison
n the arrival of the physician, who should, however, not 1
lect to apply the proper remedies if the faintest spark of life re-
ain.  Chemical ant owing to the rapidity of action
of the poison, of no avail, althoun ,  Pecoin-
iended as an antidote by many, may have a chemiecal n
that portion of the acid alremdy absorbed, The treat
cated is direeted to the 1 dl douche,
gnlvanizm, artificial respiration, until elimination h
the poison. If the patient survive an hour after taking the
poison, the prognosi in the first stages

1 the form of dilute

ible ey

such

acid, of s
eontaining

in agueons soly

acid is taken in poisonoo

its

be produced

the vie

fTorts nsually are 1
in
able voluntary moti

polison 1 nneons

dotes

1 possibly ehlor

removed

becomes very favorable
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TAL OF

CHEMISTRY.

2H,

rert the

Hydra

COFTeE]H

e with the

T=ome
carbylamins or carbamins, w
1.) By

action of o

bodies s

and guinguivalent in

acid by action

formie and a

vl
he latter
all volat
pure, the isccyanids odors
whieh are very powerful and disagreeable,

Cyanogen chlorids. — Two polymeri
Gaseous cyanogen chlorid —CNCl—is forn

1ins combine wi
water,

comm pasable b

ids are Known,
¢ the action of

g and po

a8 f Crys
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MANUAL OF CH

ISTRY.

however,
ealt

that much of the deleterions action of the potassinm
that usually experimented with—is due as much to the
» the acid.

oy ilorid mnpon ammon
CN,NH,. It forms

Correspondin,

CNCI+2NH: = NH.Cl+
lorless erystals, soluble in water, s 1ol oF
to it are substituted evabanids, whiel
nonin in
NH.CH; =

1Ay

above-mentioned method of prep
NH: CH, Cl+CN NHCH,.
Metallocyanids.—The

tion : CNCl+

nogen, besides combining

etallic eleu entering
Of these metallocyanids the best known are
those in which iron enters into the radical. As iron is capable of
s of compounds, in one of which the single atom
ers in its bivalent eapacity, and in the other of which the
atom (Fes s contained ; so nniting with

ogen, iron forms two fern N)Y JFe'T,
farrocyanogen, {CNY 15 Fes) ! ferricyanogen ; h of which
unites sid, porrespo ng to which

H., hydroferrocyanic acid, tetra-
25} He, hydroferricyanic acid, hexabasic (see

alts).
HYDROXYLAMIN DERIVATIVES,

Hydroxyvlamin, itself an amin (see p. 105), still containg three
atoms of hydrogen which ¥ be replaced by radicals to form
pri ry, secondary, and tertiary derivatives (see p. 274) wi
relations to the corresponding ammonia derivatives are indi
by the following formuls:

JHLO
CrHO—N
Sy H 0 =0 7

B
hypdroxylam

Hydroxylamin alse
acetones and nitrils

nters into reaction direetly with aldehvdes,
» form compounds ealled oxims.
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MANUAL OF CHEMISTRY.

| Ethyl sulfhydrate—Thicalechol—Mercaptan—CH, CH,SH—is
best prepared by treating vhol with H;80,, as in the prepar-
i f sulfovir i g the erade produet with ex-
the cry

f potassium sulfate;

ling.

Its action

sulfethy

from the
for the res

mercaptol is
¢ i
n of the methane :

H -
CH

Ethyl mercaptol—(CH,), = C = (8C,H,)—is form ;s one of the
gteps in the manunfacture of s L, Tt § wiuead by the
tion of HCI a mixture of acetone and eth)
tan, of sodinm ethylthiosulfate, C,H,,

hose oddor is not

LT g
or

sngreenl
F.) and the ten
dizing ag
to produce compounds
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MAN

L OF CHEMISTRY.

or alkarsin, which is obtained by distilling a mwixture of potas-
Blum acetate and arsenie trioxid.  This liguid econtains the oxid
of the above radieal, and a substance whieh ignites on contact
with air, and wh

1is ], ealled cacodyle (xasiy =
great o
nd componnds are all exceedingly poisonous,
cinlly the eyanid, an et} ul liguid, very volatile, the presence
of whos 1 air, even in minute tr

evil), is

ibar of other combination

srahile |
probable that
Arsenic
d.
Organo-metallic substances
radicals with m

BV It

It

s

and to hydrocva
r the putrefaction of en

uri

embalming liquids one or more ar

form

ré compounds of

als. They are very numerous, usy
id of the holi |

H. They are substances

an atimospl
, although they have been I

1 the arts or in
dicine, have been of great serviee in chemical ressarch, As

I of this class W IDAY ment
A . C.H. | -
Zine-sthyl —C.H. ined by i
F.} in a sealed tube a mixture of perfectly dry zine amalgam with

hiyl e the contents of the tube are then distilled in an
of eoal-ga the distillate
receiver, in which it o
contact with ai

atmosph

lected
ass without

&

rent, highly refracting 1i

juid ; sp. gr.
On eontact with air it ignites and
bordered with green, and gives off
wperty which
b with HaO it is inmunediately
omposed into zine hydrate and ethyl hydrid. It is chiefly use
& an agent by which the radical ethyl ean be introduced into
organic molecules.

18 elouds of zine oxid, o
rous to hand

nders it very dan-

ful
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S02 MANTAL OF MISTRY.

forminl

wonld

Eeem o
v (.

hol .O.MHH.H. “ 0—is pr

eid, (C3H:)H, B0, formed by the
I Hy(). 1t is an unstal

Vinyl hydrate—Vinyl al

uced by dis-

Allyl hydrate

zing ag
H.0D,
with H, but in t
wee slowly, with

5

w

W

C.H

Allyl gulfid —c' g [ 8—114—is obtained by

the action «

olic solotlon of potassinm salfld npon |
s oil of garlie, by

i water, and |
vy, fetid,
w1407 (284" F.):
quent redistillation from

of the v

. and sul

ontact with potassia
hlorid

It is a eolorless, transparent oil ;

shter than H,0, sparingly
in Hy0, very soluble in alechol and ether : boils at 140
80° F.) ; has an intense odor of garlie. 1t does not
rally in the plant, but iz formed daring the Pre

soluk

xist matn-

s8 of extract

141
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MANUAL OF CHEMISTRY.

{ tion with eold H.0, filtering and evaporating the solution at a |
| tewmperature below 40° (104" F.); the syrupy fluid so obtained is |
precipitated with aleohol, the precipitate washed with aleohol,
redissolved in H.0, and the solution evaporated below 40° |
(104" F.) to dryness,

gin becomes oo

At temperatures above 400 (104 ) my

lated and ble of d posing  potassinm  myronate, a

I change which is also produced by contact with aecetic acid. As
the rubefacient and vesicant actions of mustard when molstened
with H;O, are due to th tion of allyl sulfoeyanate, neither
___:_._“_:_.:__._____.,.:_;___:.

1 entaplasms.

Pur a transparent, colorless oil; sp. gr.
1.015 boils at 142" (2580°.4 F.); 1
pungent odor, sparingly soluble in HsO, v
ar i

a penetrating,
leoho

i

d to the light it gradually turns brown-
i inl. W1 applied to
llowed by vesication.

How and

ish-y
the kin it produ

a resi 1 mater
action, quickly

10

ACIDE AND ALDEEYDES OF THE ACRYLIC SERIES.

i to the aleohols of the

r to the ethylic ser
di
namber of C atoms in the formie seri
of H less ; ti

LLRLT

MR

, by eontaining two atoms
nverted into acids of the fo
wssium hydroxid in fusion.

are Tead
m of
Acrylic acid—-Y H—mm.r.“ —72—is obtained by oxidat

nil

CTO=

lin a number of otl

prenet

'3 d
solidifies at 7 (44°.6 F.) ; boils
h it to

n eolorless, highly

Acrylic aldehypde—Allylic aldehyde—Acrolein Q.H.Hum

1 by heat, a dise

derom pos
1, which

of acrol

| fatty material. Acrolein may be obtained by I

iting glyeeral
with strong He80,, or with hydropotassic sulfate, Glyeerol is
the aleohol (hydroxid) of & radical having the same composition
ag allyl, but so differing from it in constitution as to
in place of univalent.

trivalent
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| Angelic acid—

£

i
aleohol, and ethe

Oleic acid—Ac

its gy

fixed oils.
by-prodoct

the lic
and the solid

half ita we

HCl, the ether
i aeid,
from which it ea

to o
solubile
sp. &

tilled i

1 aleol

LE08 nt 1

g
rtions of lis
1is bt li

i
the more rapidly
When heated
unili x i
acid 18 converte

ble of

press

- cent. of stea
1T
mation of
an exeess of

CaHL 0K + 1
hard soaps, pal:

BOM]IS,

flowers of chamomi
It erystallizes
boils at 18

solved out by ether ;

=
B
=

der ¢

into palmitic and acet

C.H:0 |
H |

in eolo:

MANUAL CH

O—100—exist

s ha
eparingly soluble in eold H

w

. Anthemis (U. &), and in eroton-oil.
a8 prisms, which fue
matic odor and an acid, pungent

(113°.8 F.) ;

) ; readily soluble in hot HaO,

ir. By the action of heat it is converted into its

isomere, methylerotonic ac

idum oleicum (.

ether, olein, in
ined in an i
manufl
To purify it, it is first coc

s liquid at 14

mixtures who
tid and solid

bsarhs O rapidly, becomes yellow,

difyi
the h

W

o 270

i]

rie

winets of substituti
ustic potassa to 200
15 : C1eHs:Ds + 2EKHO
1+ reaction which is utilized industrially to obtain

nitate

Cold He80, dissolves oleic acid, and deposits it unaltered

a. C.H

the decant
al layer d
nitar

position, but wh
iposed with forn

ltered by exposure to ai

when cooled ; these

into an

CH;)0 |
"

Ci:H:0 ¢ a4

" H\
{ not in all the fats and in all
ure form «

—exists

a large scale as &

ture of candles. This product is, how

led to =107 (14

melted ar

n is shaken with
«l, when it leay
wntity of oxyoleie acid,

q
tedions process.

v, ervstalline solid, which fuses

)y it is odorless and tasteless ;
Ha 3

1 be d

goluble
It

wted im con-

wtion of hydrocarbons,

varies with the pro
contain. The solid
but when lguid it
i and

acid in reacticl

ry pressure attack oleic acid with for

+ acid be heated with
it is decomposed
reHa 0K +

which itself only forms soft
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MANUAL OF CHEMISTRY.

SECOND SERIES OF HYDROCARBONS—OLEFINS.

15 less than the eor-
Ihey differ in constitution
valence is excl Py |
mil series two

in two H ate

The terms of this series
of th

e in the

sponding tert
in this, that, wh
1 TWO 1

e

ghbo

A EX

C=H. C=H,

1 ns olefins or, to distinguish them from
st series, by the terminations ylene or ene, thus
ethylene or ethene. They behav

ravilicals.

Ethene—Ethylene—Olefiant gas — Elayl — Heavy carburetied

illation of fats,

vd is one of the most important cons

lso obtained by the

resins, Wi
dration

uents of llur
of I or etl

mixture of
ted to redness;

COPPEr
resence of H, or by the acti
tion of H upon the
y disalfid.
ecohol : A

i

1 by 1
tion of Cl npon earb

» dehydreation of
in a flask con-
heated
abundance,
ining

mt H up
chlorid CyCl
It is prepared in the
S0y and 1
1 to f a thin pas

d by the

ratory by t

to pass through wash-bottles cont

wted H,80,.

H.0, an all v, and

Pure ethvlene is a colorless 5 a faint odor re-
dor when fmpure;
luble in alechol.

g explosive mix-

It burns with
tures with air

When heated §
, ethyl

into acetylen
wart

Ethylen
form ethyl hydrid, CsHa. With O
flame, with formation of «

n. It unites with H to
plogively on the
rbon dioxid and HaO.

unites

approach of
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310 MANUAL OF CHEMISTRY.

Pentene—Amylene or valerénse—0C.H,,—T0—a eolorless, mobile
ligumid, boili t 30° (102°.2 F.); obtained by heating aleahol with
a concentrated solution of zine chlorid.

Its use as an anesthetic has been suggested.

DIATOMIC ALCOHOLS.

BERIES CnHan + sl

hese substances are designated as glycols. They are the
hydroxids of the hvdrocarbons of the series CyHg, and consist
aying the part of bivalent radicals,
il formula is then

of those hydrocarbons,

united with two groaps OH ; their ge

(CuHsa)™ |
I

Ary monoatomie

we seen (p. 288) that the pri

Is contain the group of atoms (CH.OH), united with
nstructed, and

aleol
n{CaHsm+:); the primary glycols are
consist of twice the group (CHOH), 1

are indicated by the following fc
CH.OH

|
CHs CH.OH

nary propyl Primary propy] glyool,

w b

As the mor » aleohols are such by containing in their
molecules a group (OH
group, and capable of
atom, o the glycols are diafomic by the fact

i groupa (OH). As theu
fore only eapable of forming a si

I & ether with a
monobasie acid, the glyeols are capable of forming two such eth

JH, 04 COHa(CaHa05) CHa(CaHL04)
|

CH;OH CHo(CeH o Oq)
M Diacetic

ool

Methene glyeol, which would have the composition H;C “M."ﬂ

patic gLy

is not known. Its haleid ethers are, however, known. A con-
densation product corresponding to it exists as methene dime-

thylate, H,0{ 305,

y ealled methylal and formal, as a thin

nd water,
1 H.80, and

soluble in aleohol, etk
ethyl aleohol w
ine,

liquid, boiling at42° (107".6 F
sp. gr. 0.855; formed by oxidizi
Mun0,. 18 heen nsed as a me

Ethene glyecol —Ethylene glycol or Alcohol or Hydroxid—
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12 MANUAL OF CHEMISTRY.

acterizing group CHL.OH :
CH,

.f _.
¥, by oxidation, be made to yield
wil by the same substitution of O for H.. But the g
fre

i the monoatomic aleaho

ing two groups

I:0H, and they consequently 1= the substita-

TIOT OCCNrS I O OF

CH., OH O H,, OH

CH. OH OO0, 0H

Ls Gily

acids shows the
. Each of them contains two
is eapable repls

f th

w of fan

(OH), whose

t by

icr

CH;, 0C:Hs

COOH

th
ids to form
OXd ning two
and a salt of a bivalent metal with a singl

1 to be diatomie. The
ltz iz not the =
Its of uniy
molecnl
univ

ty, how-
while-

They
©Vi

3, &l f
of the two w

ic acid is

apable of fc

igle salt of t metal, and

glyeol

required to form a salt ¢ alent metal

i is monobasic, w

which i3 cor

itive group CH,DH is

ekl
noral terms, therefore, the atomicity of an organie
than iis basicity, the f

8 is the corresp

resenting the

th are capable

tler repre

OIS T y by electro-positive
15, with formation of salts or of ethers.

. therefore, be obtained from the glyvools, by me
s Of aeids; those of the first

» of the second diatomic and

» oxidation, two seri
and monobas thi

or less compl
are diatom
dilmsie,
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514 MANUAL

COOH

COOH

Ok

el

; N 0OH
Carbomnic acid—CO OH

isolnte ably exists in agueous solutions
| reaction, while
earbonates, are well characterized

has not Heers

f COs, which
Its salts, t

Ve an ad Oy i8 mentr

Ethers are also known corresponding to orthecarbomic acid,

C{0H). although the acid itself is unknown.
CH,0H
Glycollic acid— |
CO0H
, by the 1 of nitrons ac ocol, and by the action
of potash or onoehl i,
It for crystal

soluble in aleohol 5 A St
tion ; fuses at 78° ( 4 F.); is decompu
intermediate ter
collic anhydrid, C,H,0,.

Lactic acids—C,H,0,
ids having this
their produet
tion, w
he two of si

bly three, eor

i peosit

m, Two of these would seem,
position, to be of similar constitu-
composition of the third is distinet.
constitution are sometimes designated as
ethylidene lactic acids, b
toms CH
t:

of e

e the

AL
while the third is d
s the group CH

their containing the group of
ignated as ethyleno-lactic acid,
5. Their constitution is expressed by

as it oo

the formn

CH, CH,OH
CH,OH CH,
COOH

OOH

i !

d which is the snperior homologue
d.

Ethylenc-lactic Acid

[uscular tissue contains a mixture of

1, which has bha

Enown as sarcolactic acid.
Ethyler *tie
from Lis

ar tissme or

FET

% extract of m
of its salts: its zir

- It is optically inactive, as are also
il is very golu-
n oxidized by
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816 MANUAL (

CHEMISTRY.

normal, wnmiised g

g Juice owes its acidity. Its salts have

been found to exist in the contents of the stomach and those of
the intestines, chyle, bile, parenchymatous fluid of spleen, liver,
thymus, thyroid, panc s, lungs, urine. Patholog
cally in the blood in leacoeyth nl fever,

ani afte
and t
poisoning,

n the fluids of ovari

ilar effc

1 cysis

vundant in phosphorns-

i= and ostec-

mil

tractions, tains

Xori
eant mn

utral
the mus

re, or if

that

given quantity of mus
culation, a fixed max
greater in a my

mm of acid-producing capacity, whieh is
that il 1 duari

the rval
bet w . tl in one
re exist + AUpposition

in rheny n the blood.

OXIDE AND SULFIDS OF CAREON.

the saturated compound of e

n and oxvgen is the
of acids just consic
propriately treated of in this place.
Carbon monoxid—Carbonous oxid—Carbonic oxid—C0—25
1: (1) By burning C with a li
i dry en n dioxid over r preodl, By heating
1 with H,f ) Hy=H,04-C04-CO md passing
& through sodinm hydroxid to separate OOy (4) By heat
id with H,80,

BT

pply of air. (2.) By

stassinm ferroey

a color)

soluble in H. O
It burns in

xid; it fors explos xtures with ai
I to earbon dioxid by eold chromie

o i s ¢

It is & valuable ro-

I is used for the reduction of metallic oxids at a

J\

of the enprous

non-saturated, it unites readily with O to form
nd with Cl to form COCL,, the latter a colorless, suffocating
gus, known as phosgene, or carbonyl chlorid.

absorb it
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MANUAL OF

TEMISTRY.

thus rendered usel

pss is supplied by new formation. The prog-
when the amount of the gas inhaled has
iderahl The treatment usually followed, i.e.
tion, and inhalation of O, failing to restore the
g-matter. There would seem to | m of
s more directly indicated

nosis is very unfav
been at all

altered eolori
poisoning in which transfusion of blood
than in that by CO,
Detection after death.—
istently bright red in o
e with the spect
1 (Fig. 36) of tv nds si
. 16, Ko 1), but in which th

wl of those asphyxiated by CO
When suitably diluted and

presents an ._.__v:H_... L EfE-

is e

SEODE,

to that of oxyh
d2 are ¥

oglobin

an AImmon

the spectrom
band spectrom of hemogle

CO compound remains unaltered, or only fades partially.

sodda of sp. gr. 1.8 be added to normal
mass is formed, wl spread upon a
browr

80 g

cred by CO forms a firmly

lati
1,000 of

ined: (1.) By burnir
carbonate (marble==CaC0s) by a mineral acid (HOC1 di-
luted with an equal volume of H

cating gas; has an acidulons taste; sp, gr. 1
equal valame of HyO at the ordinary pressure; much more solu-
ble as the pressure inereases.  Soda water is a solution of earbonic
acid in HyQ under iner 1 pressur When compressed to the




v

.L_Hh :_.“ :f_._.__ﬁ..n -m_ By
SILL, 000D U

IS Japumn y

F 1noag e

MO JU b OO

SE Jajes ullawg pus
Apmanbagj s1 ys
[ age ‘om] e

ay Jo asud

SPIXOJPAT] S} JO S
o worpnImlas

YOI st a3 A I
0 puw () opuy pasoduosap =1 31 "3

poad ‘ay
QT T

Mjed E] adnssaad A3 WS
Aq ‘pmby epqom ‘Juamedsuway w swzof A8 O

o 3% T g (0

o

"KOEYYD 40 SdIATAS AXY

I ame L1Uned aadj Ty
[ ‘esppuvnb Sopimea puw ([N o) P HeTp
y—PrEonq uoqreg sueqdsomyy

W D qaosge o)
njog sepwpdioaad :

ur monwaodeas snoa
1uaod v Appios o1 peonpoad st
1

BIIXO

HIY XI GIXO S0H9Y) 40 IXNONRY

ImOfof
MIWTIRA

“ITH JETONT M)
masaxd g31 J0) s15a)
ApEus Ul pasn
s g payisod
My JO sayw
DY BN Jo
AL OOqIwR
il mooap

o

1A 10 wAT YN uwon Ay
syawds sproage jo

JuTE ¥

[ O PRI WO AL

XOID oo
(' 0BL=)

s

piaoduas sRota
gg) L0 1@ TUmm gL

0 3% saaapdsonige gg jo Juajxs




320 MANU

OF CHEMISTRY.

It will be observed that on land the amount is greater by night
e reverse is the case at sea; on land the
green parts of plants absorb C0y doring t of sunlight,
but not during those of darkness. The

* OV a of water during the daytime is due to the
less solubility of O0 when heated by the
san's ys. The 1 ecounts for the large

y of O
ided by s e prod
of cities over that intry.
es of atmospheric C( 3
The respiration af animals,—T1

pir of the § ons, and the s

stion, for its excess in the air

T3

air expired fr the
COy, varyi with the
and activity, while t
¥ the skin

lungs of an

, Tl

Age, B
th
and in solution in the o

The expired air under ordins
of C0;, the

i

arged

ns containg about 4.5
I the

per cent, by volun

ing g

slower the

(2. «

api
rmdrtestion,—'T
product of xidat
and heat, In the table on p.
produced, and of s
illnminating materis
produe

8

1 I8 &
rm a8 a source of light
1 the amounts of GOy
1, by different kinds of fuel and

In equal ti
nearly six times as much 0, and consumes nearly ten
air as o man. The amount of air consumed by
pract r than that given in the
r complete, the air in the ch
a1 per cent. of oxygen by volume.

a
f

CONSUIL

n ordinary gas-burner

= s 1N
is, for

1l purposes,

ney

nitations, ineluding putrefnetive
of COy, Thus,
irding to the equation :

, are attended by the
fermentation takes p

aleoholic

ght of
354 litres of gas for

formed, or
1ol obtained.
Voleanoes in a

(4.) Tellwre

ivity dizeharge enorions

=, the same gas is
rth, All waters,
sweet and mineral, hold this gas in solution, and those which
have become charged with it under pressure in the earth's
g relieved of t pressure when they reach the surfacs,
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ISTRY.

MANUAL OF CHE

ghty-gixth of the total amount
g the case, with the present
would be donbled
1eh increase has, however, been observed,
and the average percentage found by Angus Smith, in 1873,
abont the same as that observed by B ussingault in 1840, 4.e.,
i ten thonsand. The OO, discharged into the air

that this q
at present

intity represents one
jsting therein. This be
sentage of atmospheric CC

four

therefore, removed fron hout as fast as it is produeed.
r val is effe 1in two ways: (1) by tl tion of depos
of earthy carbonates by animal organisimes, corals, mollusks, ete. ;

21 pally by the pr
absorh 0 both by their roots
ik f the sun's ry

25 of nutrition of ¥ ihles, wi
and in the latter,

unde MO HOEE

C, wh
volt
Air contaminated with excess of carbon dioxid, and its effects
upon the organism.—When, from any of th s, the
s received sufficient GOy to raise the pro

lered as con-

ecules; and

bove =01l

bt alzo upon th
jion, or from
the other-
present

mfined
f sombustion and respiration, the co-
usly modifie

tion of ad as, but a simnlta
portance of providin X
1 without to
el

al volume of O; 1
ventilatio

1 other pl

are col

wn bei
ion is artifi
ver 100 lit

habitations
ul

within
of air

Alth ]
in an titv which he would require
i be based exclusively npon that quantity,

jed to completeness; indeed,

roExXe e per cent., it o=

wh

i the
comes in

1E0F QL

pable of supporting life

a mueh s

tity, one per cent., is prov tive of severe digsomfort, to say the
least,
In caleulating the quantity of air whieh should be supplied to

o given enclosed s st authors have agreed toadopt asa
basis that the p v of OOy should not be allowed to
1,000 of which 0.4 is normally present in air, an
f respiration or combustion. Taking the amount
n adult at 19 litres (=0.7 cubie foot) per

el

2 the product «
of OO0 eliminated by
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MAXUAL OF CHEMISTRY.

the result of the respiration of a human being, and that to such
an extent that a singlo three-foot burner requires a supply of air
which would be sufficient for six human beings.

In theatres the eontamination of the air by the burning of gas
ghould be entirely eliminated by placing the burners either nnder
the dome ventilator, or in boxes which open to the air of the
house only below the level of the burner, and which are in ecin-
tion with a venti
When artificial illumination is obtained from lamps or eandles,

i zas in small quantity and for a short time, the contami-
iie s suffici ensated by the ventilation
perfect closing of the windows. A room without a
ed for human habi

nat atly ¢
through i

window sh

tion
ht is that it con-

uld never
tant ad
ST y O and produces no OO,

Although, by the combustion of fuel, O
produced, heating arrangements only bes
of air when they are impre |y eonstucted. Indeed, in the ma-
jority of cases, if properly arranged, they are the means of venti-
ation, elther by aspirating the vitiated air of the apartment, or
by the ir r from without.

Action on the economy.—An animal introduc
phere of pure GO,

One imp

=l

gonsnmed and Cly
ree of vitiation

1 into an atmos-

hout entrance of

wm of the glottis,

the gas into the lun
anid
When diluted wi
proportion
When the proportion of 0 i
of Ci

it apne

ir, the action of C0; vard oriling
rtion of (¢ present.

the
2 s when the

s 18 Mot

poorer in An animal will die rapidly in an atinosphere
conrposed of 21 per eent. O, 59 per cent. N, and 30 per cent. Cly
by volume r vrn] wars in an

but will live f
is 40 per cent

wi s positl
0., If CO dative guan-
tity of O is r indshe olute quantity re-

ins the same.

= 0, 87 e

ting fure
. under 1k circum-
n addition of 10-15 per cent. of €0, renders an air rap-
nt. will eause the death of
22 proportion than this may

atedd.

n the gas iz discharged into the

1y poisonous, and one of 5-8 |

s more slowly, Ewvena

immediate loss
of muscular power, and death without rle: when more
lute, o sense of irritation of the larynx, drowsiness, pain in the
ath

head, giddiness, gradual loss of musenlar power, il «

O,
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MANUAL

OF

CHEMISTRY.

0, in the volume of air operated on of increase in

zht represents (LS0607 litre, or 31 il I8 a tube
r fusible glass, filled with black oxid of copper and
a U-tube filled with pumiee moistened with
Y obtained from de-
ht of & re

composition of CH,.. E

resents 0444 gra or 0
Ens: nilar to &
repn ek

this the amount of CO is thus «

wa of GO, The air
ning the stopeock of A to
minute pass through b.

gran
drawn

Carbon disulfid — Bisulfid of carbon— Carbonei bisulfidum
(0. 8.)—0CB,—Th—is form passing vapor of 8 over C heated
s, il is partly puri 3 "

It is a colo when pure it has a peculiar, but not
disagreeable odor, the nans ating odorof the commers 1l t:..z.:.a
due to the pres of another sulfurated body _:.:_m.._:
itz rapid evaporation
it does not mix with

to redr

very volati
d of —60° (=70" F.)
wets light st ¥ b
hly inflammable, and burns with a bluish flame, giving
off G0y o | 80, its vapor forms highly explosive mixtures with
air, whi ate on contact with a glass rod heated to 250
(482° F.), Its vapor foris & mixture with nitroge
ith a brilliant flame, rich i

wetinic rays.

when ignited, burns
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MAND IRY.

wtiomn.
xiclat

wrified by reerystall

Orxa Iso formed by th
substances—aleohol, glyeol, st r, ote, ; by the action of potassa
Tkaline forr v the action of K or

n of many organ

in fusion upon the ptes; and

rent pris
air, and los

econtaining 2Aq, which
their Ag slowly but eom
It fuses

, or in a dry v

1 solution.

1 wate ion it s o

::v_....__:.:r:“ y to air, more

T s of the zaltz of plati-
T wh heated
with HNO,, or hyp
chilc ed dry with le
dioxid H

H,PO,, and other dehydrating agents deeot it into H.O, CO,
mndd OO

Analytical Characters.—(l.) In
white ppt. with
ppt., soluble

utral or alkaling solution
solution of a Ca salt. HSilver nitrat white
1in NH,HO. The ppt. does not darken
d tancd ¢

when t wl il

wm

plat

foidl } ad aeetate, in solutions not too dilate,
whit » in HN (), insoluble in stie acid,
Toxicology. rtain ites are constant

id itself,
aken i
wini the tissues with
the predominanes
niration of the solution.
without pain or vomiting,

ents of vegetable
well as hydropo
ly. acting both I 8 A eorrosive
which it comes in contact, and as a true p
ither action depending upon th
Dilute ons may produce deatl
and after sy

1y, the
n when

i)

ptoms resembling those of narcotic

i, of the solid acid,
When death oeenrs, it ©
ally within half hour; sometimes after

Denth has followed a dose of

a dose of 21

instantaneonsly

t, which must

wlminist %f, of lime or agnesia, or a soluble

ms as possible, con-

sists in th
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880 MANU CHEMISTR

L OF

n small quantity in animal and vegetable tissnes, Its
n detected in the normal urine after the use of
fruits and of asparagus, in the parenchymat fluids of the
spleen, thyroid, and thymus, and in the fluids of hydrocele and
of hydatid eysts. It is also formed in small guantity during al-
eoholie fermentation: as a produet of oxidation of many fats and
fatty acids; and by synth from ethylene cvanid.

It may be obtained by dry distillation of amber, or, preferably,
fermentation of 1

wood, and
presence h

& by

wlie

by t

It erystallizes in prisms or hexagonal plates, which are
colorle pernan in air, aeid taste, soluble in
witi gly so in ether and in cold leohol. 1t fuses at 150

nd distils with partial deco ition at F.).
It withstands th ot of oxidizing agents; reduc rents

convert it into the eorresponding acid of the fatty series, butyric
acid; with Brit forms products of substitution; H.80, is with-
upon it; phosphoric hydrid removes HiO
werts it into suecinic anhydrid, C.H.0s.

i con-

Isosucecinic acid—CH,—CH? nchcOW|.v formned by the action of
gents upon eyanopropionic acid. It forms prismatic
i F.), and is decomposed at higher
1 carbon dioxid.

ting

stals, fus

UNSATURATED ACIDS CuHan-i0..

ms of H less
which, they are ¢

at n the sorrespromnd-
. In

shown

T1
ing acids of the ox
gher termstl
ule of th

ek, ik
many instanees of jsomerigm,
{ aconitic acid given below.

f KI upon the dibromin

They
ated derivatives of the acids of the oxalic series.

Fumaric and Maleic Acids—0.H,0,—are produced together by
the dry distillation of malie acid, by 1 of the elements of
moleenle of wats The difference in their molecular structure

shown by the formule :
HO COO0H
OO0H
I HC,COOH [ COOH
Mabole a |

cid exists in many plants, is a zolid, erystalline body, |
luble in cold, readily soluble in hot water. |
o suecinie aeid. |

|

sparingly
H ris it i
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MAXNUAL OF CHEMISTRY.

ALDEHYDES AND ANHYDRIDS OF THE SERIES

CaHen0y AND CaHien—s0,.

In treating of the
substances exist

i

ston nponnds, it w ed that
ding to the fatty acids, known as
th
g ;1

pounds exist

ds in
ntter

aldehydes nnd

in the

b 0TI
wiion

tain th
of prin
form tw

ip CH;OH, they :
ileohol and aldehyde. Those
s : in one of wi Iy one of the groups COOH is
to COH : in the « both, Those of the f
ap COOH, are mono

T OESEESE

CH TH,OH COOH COOH COH
| I
COOH COH COOH COH
b acld. Glyeolic aldehy Oxalle ncid, yosalle ae
While the anhydrids of the fatty series may 1

jon of :..n ) from two mole-

1 the acids by the sub
id : those of both the series of
ved from a single molecule of the

eids and
1 by the sub-

tion of Helh:

CH, CH,OH CH.—COOH

|
COOH

COOH

DIAMING AND TRIAMINS.

yuble molecule of NH, or of
vof the diatomie radi
{4} for an equivalent

of the glyeols (hydrecarbons of the ser|
number of H atoms.

When it is considered that in the formation of these substane
any number of groups C,Hs, of different constitution may be in-
troduced between two NEH, groups, thus;
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334 ANUAL OF CHEMI

1 Among the dinming are ineluded the amidins, having the con-
of N“.__ . in which R is a hydrocarbon radieal ; and
s I i

nown as amid-

s, on oxidation, yield n class of substances

oxims, having the eonstitution R—OC7 NH, *
The guanidins are triamins, more or less modified by substitn-
y tion. The type of the group is
Guanidin—Carbotriamin—CH, N,—first obtained by oxidation
of & 352). Its synthesis has been accomplished by
It
lline substance, which absorbs C0; and H,0 from the

anim (e

air and forms crystalline salts. Some of its deri s are im-

portant physiologically

Methyl-guanidin — Methyluramin — HN — C(NH,)NH(CH,) —
1 of creatin and of creatini
tained as a product of putrefac
tion of muscnlar tissue at a low temperature in elosed vessels,
ibably results from the decomposition of creatin. It
iquescent, strongly alkaline sub-

was first obtained by the oxidat
1

(see below). 1t has also be

a5, crystalline, «
stanee, and is highly poisonous,

The relations
1 to creatin

and methyl-guanidin ch other
is shown by the following formulae:

NH {

CO0OH

Creatin—0C,H,N.0; -+ Aq—is, as is shown by the above graphic
nplex ami eid. It iz a normal eonstituent of
of mus brain, bloed, and amniotie Auid.

the fowl, which contains
h eont )14 per eent

the juic
It is best obia

of - heart, w

2 per eent., or from b ins

ble in bolling HyO and in aleohol, insoluble in ether;
lizes in brilliant, oblique, rhomb ms ; neutral, taste
q ot 100° (212° F.) ¢ fu nposes at higher

v H.O or treated with con-
eonverted into ereatini

1 wi

temperatures,  When long heat

| contrated o it loses H:0, and
! Baryta water decomposes it into sarcosin and urea. It is not
precipitated by silver nitrate, exeept when it is in exces and i

presence of a small quantity of potassium hydroxid. The white

precipitate so ¢ ined is soluble in excess of potash, from which

| a jelly separates, which turns black, slowly at ordinary tempera-

| tures, rapidly at 100° (212° F.). A white precipitate, which turns
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836 MANUAL OF CHEMISTRY.

Garbimid—CONH—is identical with eyanie acid (p. 203).
Carbamid—TUrea—H,N—C0—NH;,—0l—does not oeeur in the
vegetable world. It exists prineipally in the urine of the mam-
: algo in smaller guantity in the exerements of birds, fishes
in the mwammalian blood, chyle, Iymph, liver,

Tk
and some reptiles
spleen, lungs, brain, vitreous and aqueous humors, saliva, perspi-
o fluids, museular ti

jotic and allant

m, hile, milk, a
sprons Muids (see below).
) As a product of the decomposition of

0 = CON;H: =
Ure:

CH.N.0: 4

Urie neid.

) By the oxidation of oxamid.

(3.) By the action of canstie potassa upon ereatin :

ONsH. ¥ CyH. N0
!

L H M0 t

Cread e,

By the lim
LSS pPermn
By the action of earbon oxy shlorid on dry
action of ammonium hydroxid on ethyl carhe

1 tubes to 1

He

nm earbonate

Ty

{3.) By the slow evaporation of an aqueocus solution of hydro-
eyanie acid.
By the mo

ate:

IOt

{

iBOCya

Am

It is ob
1.} From the urine.—Fresh uri
ency of asyrup over the wat r-bath ; the
mixed with an equal volume of colorless H NO
tity of eold H,O,

srized, 5o far

is evaporated to the consist-

sidue is cooled and

erystals are washed with a sm Il qu
solved in hot HyO; the solut
with animal charcoal, filtered, and n utralized
with po rbonate : the liguid is then concentrated over
the water-bath, and decanted from the erystals of pots sginm
nitrate which soparate; then evaporated to dryness over the
water-bath, and the residue extracted with strong, hot aleohol ;
the alecoholic solut yves the urea more or
less colored by urinary pigment.
(2) By synthesis.—Urea is more

n is deco

without boil

1 evaporatic

dily obtained in a state of
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MANUAL OF CHEMISTRY.

¢ changes take pl
1 ferment, or of a diastase-like Lo

RV

¢ under the §

Oor=
nstituent
______:_.__:____:..J..

hiyp

nd H
ites effect
alkali,

s uren with p
h
iposition in the p
r to the equati

lkaline hyp

i

an excess Ol

CONH.,

Urea

NaCl
"

U'pom this
of Knop, H
Nitrous
e ¢

jon are based the qu
. Davy, Lecon

v, Y
or HN (), cha

1 with nitrons vapors, «

rding
CON-H, +

Urca.

+ 8

W

«eule of nitrogen

omposition is that i
£l

trioxid

the r
further a
is decomny

1.4
esacs of G
ures is
MRS inE et
salt rem

tal TN,
based the

only with aeids, but also
1% which it forms

I oxalie

-is formed as a white, ervetallin
i of urea is treated, in the cold,
mueh less soluble in HaO than is
{ an exeess of HNO.. It decomposes the
If asolntio uren nitrate

HNO,. It i

1 the presencs

earbonates with liberation of ure
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OF CHEMI

RY.

7: human blood in chol-
0: lymph and chyle
ites, 0.15

1 bl
1 Bright's,
L35; bile, 0.8; fluid of

lood, 0.25-

i,

sided i

s, g is

Unea 185 HoMaxy UnixE—N

al food

vixed food

stable food
ftroy

Irine of
Trine of infant,
] ehild f
rine of child ¢
] s of oy ei

wtion of nrea i
ount voided is a
atively
gives the following
wh pound of body-weight in
onthe, 0.4 girl, eighte
woimnan, twenty-
limination of urea

ol

the
adults
thus, Harl

dren

i

ty-four hours : Boy,

n, twenty-seven

During adult 1if

wises than age.
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wren elimine

exhibit

CONETANT

ratory
v is

to about 1607
¥ u it a_.- -u_.u_.__i ___. ALENNT RN .—_ln._..r.v _ J—a
th a few drops of canstic potassa solation and

ull prort

residue is treate
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MANUAL OF CHEMISTRY.

:.__::.f__ .:.wﬁ _._r_.;.rn___.__:_:_.:__1__.._i._u___:":__.
npy a8 ,af h, owing to the irritating eharacter o
the Br 1 b in a VECiAn's
t tro : hest measured by n
_._.y:: .__=._uu:..___.__:.__:__,

detern A bromite
eXnm-

1 inter:

A

is S.___ to

wil-

and outer
exactly

» by the nse
penilix B,
. N pressures,
which the horiz

W eon i
o 28 parts N ight of
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ANUAL OF CHEMISTRY.

w8, In using
the guantity of
rimal
less, the urine
T

e must not be mistaken

they do

e

st b

in proport aimorpfons wi

Ibam

ch

O=xalylurea—=Parabanic acid—O0C CaH N 0—wh
NH-CO

by the bival

radical of

 has been repl.
It i= |

g urle acid

ved by ox

0 Ly | ed synt v from
: : NH-0-C0
Oxaluric acid—00C T 1 its smumoninm salt,
NH co

A8 @ T
e

onstituent, in small quantity, in human urine. Tt
1 ined by heatir inm earbonate
white, ingly 5 converted into

: : Its

=oln

1.0, It terns red ir
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MANUAL ¢

CHEMI

RY.

is acid to te

¥ paper : eold HCI
1 Hi), an on evaporati

1 deposits

it T It iz tasteless and odorl
W e without fusion or sublimation.
Lts itly established (see below), and

Heated in Cl it yields

for s time thr

posi
It i=«

hot &
T CyH N0,
wed by Hy80

eent, «

hot HNO, |

a dissolve

ving np

sed by sodinm
1 It reduces so

1l the whole if

Cusc)

ithesis of id has be

il and 1 and pu-

th mxu.:_ L8

i n estab i
inders, CO{NH) ted
ne « en
NH-C-NH
ocC
WwNH-C CO
OC-NH
Urie acid
15 un-
tof
ther
e

points, or
e Tt

fronn wh

Potassium urates.
wile on of §

C:H. N O K,
from ¢
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MARNUAL OF CHEMISTRY.

human 1

ture of the fomd in the same 1

the quantity of with the

Anner

proportion :

+ hourly elimination is inen
il by fastin 1 b1 |
Drepros
ont the proj

0w

If urie s

wh

re pl idulated with

1

aeid - ¢ 1 is placed in the

te to the con-

sroscopienlly
proportion, the thread

The best method |
id rine is the
idulated with 10 ¢
nty-four hours in

wion
e of tl
the

quantity of n
rind urine

honrs this filter is moistened
f mrie i eollectedd npon it (those
» precipitating vessel are best
ion of rubber tubing passed over the

1l 1
to the w
a siall se
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MANUAL OF CHEMISTEY.

wry in size from that of a pea to that of a
rather hard, brownish-yellow, smooth,
layers. Their
1

Xanthin ealen
pigeon’
ghi

hey &

g, and made np of well-defined

SUINE A WAXY [
Hypoxanthin—Sarcin—C.H.N.0
i raut

1 the sple
il capsnles, brain, and other

S, &1

sne, thyr

quantity

gues.  In the sent in very

leneoey thuen

urine amnd

zed in th
s in n

ing |
nnposit
1

but

T panere j
of 1
upon urie @

tion of @

It isa whi

T8 parts of boiling 1 (s and alkalies, It
omposed by KHO at 2007 { into
i 0,
nthin, gu:
in the for:
wolismm.

in the excrements of
iver and other

Guanin—C, H.N.0Q

nd pollen of

Like hypo-

5 Wi 18 in the

has not been fou
Jnct of decomposition of nuelein.

s i tasteless gol

oxalie

*otassinn .
hlorate

to xanthin.
id and
oxidize it to CO., guar

Adenin—C,H,N,—is
ated fro

per!
ynandn,  Hydre

hlorie acid and potassinm e
4}, and oxalylurea (p. 346
it physiological inter
extraet of pancreas, in which it is found
ibed v decomposition of nuclein.
uted in both an
1inti
wn, kidneys, lymphat
svilumim

ently sof

bove

kingdoms,
wling in 1 in the
and in the blood and urine in
nd in tea leaves.

il and vegetabl

leated cel
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a54 MANUAL OF CHEMISTRY.
whose relations to each other and to the urie acid se will be
secn by « son of their formule with those on pp. 348, 851 :

N=C=N.CH,

—N-C CO

HC—N.CH,

ater, aleo-
forms

LR
with which

with ehl
8 1L I

Thein—Guaranin —Caffeina (U, 8.)—C.H.N,0.+Ag—
vther plants, 1t

affein
104+ 18—exists

coffee, tea, 1
r 1 : goluble in 75
shiol snd ether, Hot
id, which after evap.
ives the s

as theol

eryst

pis
7
0T urns purple
in water

into a yellow
NH.HO. It
m hydro

CARBAMIC ACIDS.

Carbamie acid—0C %ﬂ —i whenever NH 1 OGOy

iom of organi
nl flnids,
ss stable than

urs o ex
Its are 1
8 wireth
0.C,H,
NH.

ite ethers. ther

Ethyl carbamate—TUrethan—0C

is for (1} by the
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MAXUAL OF CHEMISTRY.

it does so sometimes nnder imperfectly understood eonditions,
needles of gp, gr. 1.268, and fusible between
o6 F.). It is soluble in all proportions in
ingclnble in ether and in chloroform. The
f mixtures of glyeerol a rease with the propor-
i anumber of mineral and

ool solv

(glpeeriles and glyceroles). 1t not volatile
atures. When heated, portion distils u
F.), but the g part is decom
1 aerole id, earbon dioxid, and o tily

posed

v be di

m between 285
litions wi

BILBEE, 1 a cnrrent of superheated

F.), and di wler ordi-

1 _ﬂ...v. O
il
nd with

Concentr

Ft wi
flerent produets with
it, with

1 fo Ui

| § ¥ J
» of HyO be

vied w

i

formic,

glyoxylie, , CyHaOs.

mixture of

potassiu luced. When glyeerol,
diluted with 2 COy, brome-
acid, and HBr are produe Phosphorie anhy

oves the elements of Hy( fr ith formation

1 by heating
ated with

in (g
with H.80,,

ay be detected as follows:
yinto it a loop of
ad in the blow-
ls of

The pr
Adid NaHO to feebly alkalin
Pt wire holdin
pipe flame, wk
glyeerol

The glveerol used for medicinal purposes should re: pond o
the following tests : (1) its sp. gr. shonld not vary mueh from that
given above ; (2) it should not rotate polarized light ; (3) it should

i Drown w ated with sodium nitrate ; (4) it should

.___.w...__u_._.Ln...__,.—.-”:.:,._uv.;:_f.;_:.2...::.: #.,.u.r.._._.—
aleohol, eontaining one per eent. of H.80,, the solution should
lear ; when mixed with an equal volume H.80,, of sp. gr.

3. it should form a limpid, brownish mixture, but should not.

give off gas.
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MANUAL OF CHEMISTRY.

nitie acid, O HJO. ; at a higher temperature CO, is given off, and
itaconte actd, CyH 0, and effraconie acid, CsHa0,, are formed.
weentrated H.50, decomposes it with evolution of CO ; oxi
gents convert it into formic acid and COy, or into aceto
and 00, or into oxalic and acetic

ids and C0. Itis tetratomic
In the body its salts are oxidized to carbonates,
nd malie

1 may be distinguished from ts

156

sule, szalve in
NH.HO by heat, add two drops HNOy—a green o
to blue when heated,

ETHERS OF GLYCEROL.

GLYCERIDS

it eontaing three oxl
bining with H from an aeid
univalent, bivalent, or trivalent re-
wler, which may & the H of monobasie acids to form

wries of etl As, further, the OH groups differ from
that two of the are contained in the primary
group CHOH, there

As g
groups w X
to form Hy(), and e

OH, the other in t

-

oumeres of each mono- ¢

OH,O0H OH—0—0H,0 CHx CH—0—CyHa O

UH—0—CH:0

|
CH—0—C:HsO

CHOH CHOH

|
CH,0OH CH.OH

Of ther few, principally
those enter into the ecomposition of the neatral fats, require
ration here.

Tributyrin—C, H.(0,0,H.0),—#2—exists in butter. It
alzo be obtained by heating glycerol with butyri
H:&0,. It is a pungent liguid, very prone to dee
with liberation of butyric acid.

Trivalerin—C,H (0,0, H.,0);—Hd— ts in the oil of some mari-
time manunalin, and is identical with the phocenin of Chevreul,

.Hﬂ__n:m“.dwuv|ﬂ.m$ﬁ-.ﬂ_.m 0} —i8i—Tricaprylin—C,H,(0,C.H,,0)s
—470—nnd Tricaprin—C,H,(0,0:.H,0)y—ii4—exist in small quan-
tities in wilk, butter, and eocoa-butter,
Tripalmitin—C,H(0,0,.H,,0):—504

Ly
and
position,

ists in most animal and
1y also be obtained by

ght of palmitic neid for
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MANUAL OF CHEMISTRY.

ntiliz

iperatiunes it

s without explosion. Upon the approach of flame at
tes and burns with sligh H_i_].u.:t.._
When subjected to shock, it is suddenly decomposed into ©C

low L

N ; vaporof HyO, and O, the decomposition being attended with
a violent explosion.

In order to render this explosive less dangerous to handle, it
now usaally mixed with some inert substanee, ally diaton
th, in whi

L 15 dynamite, ete.

taken poison, pro-
dn ts sou hin ; in drop-
dos diluted, it : intestinal pain,
and nervous sympton It has been latterly used as a therapen-

1

the naum

ity and hag been used by the b

of glonoin,

NEUTRAL OILS AND FATS

ions of tripalmitin, tri-
antities of ott Iyeerids,
1 from a
npe
2 of the
the liguid

1 ane ob
oils are fluid at «
s being in solu

amd vegetab
tures, the solid
ligmid tri
piveerid,

r to a less
1 at t

| classes are

wh

m exposed to
mteless and odorless,
ot miscible with H.0,

th a luminous

temperaty pure, 1

tuous to tl

translucent,

of super
into glyeerin

i by a

Wy acids,
1 rencti A far
v beeomne rancid.
Many of the vegetable oils are, however, not prone to this decom-
n on contact with the
a Kind of varnish over sur-
gnated as drying
ome more dense on

quire an LTS

sadd to b

ir,

ces upon which they s 1;
or siceative oils. Others, although they 1
exposure toair, becoma neither dry nor guimmy; these are Known
as non-drying, greasy, or lubricating oils.

Under ordinary nditions, oils 1l melted fats do not mix
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MANTUAL OF CHEMISTRY.

Almond-oil—0loum amygdalme expressum (U, B.)—0leum amyg-
dalee (Br.)—a light vellow oil, very solul 1 ether, solable in
aleohol; nearly inodorous; has a bland, sweetish tasto. The
pare ail has no odor of bitter al £

Olive-pil—Oleum olivee (U. 8., Br.}—a well-known oil of a yel-
low or greenish-yvellow color, almost odorless

Olive-oil is very
Iy with poppy-oil, sesame-oil, sotton-

Pontet's re
HNO;of &

4 parts Hg in 7.5 parts of
s pure olive-oil into a salid
1 remains semi-
tedd by the
nd Hz80,,
8 eountry,
ten grams of the oil are
C1; the liberated fatty

1 of sesamne iz v

prodo
Peanut-oi

is recognized by the f

R 1; the soap is decomposed with

ids dissolved in M e.e. of strong : the solution precip:
tate le with etl the
residuoe ¢ ayer separated

o=

ns w_nr_—_._nn—.
ail, which
. g follows: 10 o0,
ted in o test-tube:
ite, and then

gain, In the presence
weed, particalarly in

rl-0il an orange-red
layer.

Cocoa-butter—O0lenm ey
M pEratures, aow g 3 snslstency of
chocolate and a pleasant taste; it
1. The test of its
T sho baalow 28

does not easily becon

purity is its fusing-p«

-Oleum lini (U. 8., Br. dark,
greeable odor amd taste, In it oleje
seil by linoleie acid, whose pres-

swish-brown oil of di
acid is, at least par
se8 the o
thick and finally solid. drying power is inereased |
boiling the oil with lithar; soiled oil),
Castor-oil—0Oleum ricini (U, 8., Br.)—is usually obt
wm of the seeds, although
ion or by extraction with

LLi

1 by ex-
it is propared by
l. It is a thick, viscid,

e COUnY
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MANUAL OF CHEMISTRY,

ie, pal
riain bil

, besides the glyeorids of ¢
se of butyrie and a eids;

to whose presence the sulfuric acid reaction giv

hosphorized fat of undeterinined eom-
of bromin and iedin, probably in the
wunids: a peeuliar d ealled gadinie
acid, which solidifies at 00° (140" I".): and a brown 1
gaduin or gadinin, It also ntains two alkaloids: Asellin,
0., H,.N,, and morrhuin, 0,,H.,N..

- of tl

ubstanee call

value
theori
the chief values of thisoil is

Bolid Animal Fats.—Tho

still unknow

Certain it is, however, that one of
food i

ily assimilable form,

nt of
f the

Iy of ah
t, although
s not,

it proj

quantitie

4
i
A B
&
3

MR OW .. v in s
iti sunlly greater
nin men; gene ¥ greater in midd
gh in somme indiv Is the reverse is the
abitants of cold climates than in those of

nonnt of fat, under normal eor

and ¢k
an in old age,

case; greater in the i

eountries,
wasting from dise

nd from starvation the fats are rapidly
d are again as rapidly deposited when the normal
of affairs is restored.

15 & result of the tendeney to corpulence, which i
iduals amounts to a pathological condition, fats may

sorhed,

conditio
Besid

» jnu
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| a6t MANUAL OF CHEMISTR

a poreclain capsule, in which it is heated over the water-bath, as
long as it loses welght; it is then welghed again; the loss of weight
quantity of water in the orig ght of butter,
'he proportion of salt is _u. termin __. by
_:.A quantity of butter and determining the
by the nitrate of silver method (see w..u__:::

ht of the ash n iy be taken as salt.
of butter, adding
& under the z;._._ oscope for purple

chlorid
Starch is
solution of iodin,
spots.
The detection of foreign fats in butter, formerly a most unsat-
isfactory problem to the . has now become one which
b s w All of the chew TOLEESS
re hased upon in the con i of
fat I other ag fats and o When
butter-fat is saponified, 3 from & to 8 per cent. of butyrie
| sl its r honolozn i +in Ha Al 1 may
tilled withont sufferi 1 froam 8 to 87.5
e neither soluble in
._ _”.Y other fats and oi
¥ ield mere traces of the vola-

us those of H
T of fixed and
volatile asids are di .._._ termined. o other
__ as those of Koettstorfer and
i taken of the diffy
_:s..q :" _:__ two groups
as butyric H o0y, and
P
le for

weights,
: for m

d, or 254

tioms of Processes
Allen, * Com
IL., pp 1 ____
Meth for detecting ady
fats by phys

the best, wl

view for pre
is that __u A

A pear-sha
¢ 1 ¢.6. water,
i ins

ry _:___— it we
wedd by Tusic
the
L est-tube about §

inehes
the fat

water, and then fm-
yuntil the fat has solidified "his
in Fi bulb being
ker is now
sbular part of the bulb has just sunk below
of the fat, at which time the height of the thermo-

d upon the surface of the fat.
ted until the
urie

the
meter is noted; this is the ** sinking _x.__l.

| T

» sinking-polnt of pure _._.:E_w [ER-2
Tt of o
other fat

higher.
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MANUAL OF CHEMISTRY.

LECITHINS—NERVE-TISSUE.

Lacithin— substanee first obtained from the yolk of hens®
eggs, and subsequently found to exist in brain-tissue, partienlarly
the gray substance, nerve-tissue , blood-corpusecles, blowl-
sernim, milk, bile, and other animal tissues and fluids,

s obtained from brain-tissue leeithin
ywish, imperfectly erystalline solid, or sometimes of a waxy
H,0,
#5 like starch-
gly in the e

rolves in ch

YR

a eolorless or faintly

v
It does not dissolve |
1

consistency. It is very hygrose

in which, however, it swells up and forms

It

s=olves

alechol or ether, very spar
of heat, It di
and in benzene. Lecithin is very
ilarly rhtl
bines with PtCl to form an insoluble yvellowish ehlorop
When an aleoholie solution of lecithin is bronght
with hot solution of barimn hydroxid it ¥ields barium glycero-
phosphate, barium stearats, and cholin (see p. 27 i
position indicates the constitution of lecithin and its relatic
the fats. (ilyee hosphorie acid is phosphoric acid in which an
atom of hydrogen has been replaced by the univalent remainder
CH,OH—CHOH—CH; ft by the removal of OH from
rol @

Iy under the influ

me to decomposi
tur Its ch

rid oom-
tinate,

This decom-

8 tor

'H
O=P—0OH

O0—CH~CHOH—CH,0H.
of the glyeercl re-
wsie hydrogen of two
aric acid, and one of the two remaining basie
hydrogen atoms of the phosphoric aeid is displaeed by cholin, 1t
hyious that the number of lecithins ig not lmited to one, bt
whose composition
. or any combination of two, of the acids of the same
cid may enter

{OH)
7 O—N ——CHy—(
O=P—0—H

5 0=CH;

seithin the remaining oxhydryl grouny
re removed by undon with the

of st

CHC: s Hau O

which differ, however, materially in their
ti

uantitative eompos

‘he following substances have been obtained from cerebral
tissue:
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a70 MANUAL OF CHEMISTRY.

The nue
rather s

and when decomposed yield
old substance, xanthin, hypoxan-

phosphorie acid, an
thin, guanin, and aden

DIAMIDS OF THE TARTRONIC SERIES.

r to malic acid four amids are know
Malamic acid—C.H.NO,~—iz not known free, but exists as its
vlic ether in malamethan.

Aspartic acid—C,H,NO mirs in the
luced by the decomposi

Corregpol

from beet-
in by
RINK.
the

mol

It erystallizes

of ¢
Asparagin—C,H.N,0; v diss : regreta

ni

1}
of the 1
nbie prisms with 1

seous in tas
vogyrous [alj
with both

It enters into unstable comk

1 into as)
| acids or alka-
contain

ze8. 1t iz conv
wing with dilute wi

sam 1l g

it decomposes asparagin into malie

N, and HyQ.
THIRD SERIES OF HYDROCARBONS.

bowve the first, form two iso-
of the alpha
the
ral
{ Are Pros

forila

have tl

s, and = for

i

through a narrow tube, traversed by inde
the gas through a solution of cuprous chi
decomposing the pre ate by HCL
direct synthesis from H and C, by prod
ts in a glass globe filled with hydrog

ng the eleetrie are be-
tween carbon poi

It is o colorless gas, rather soluble in H.O; has a peeuliar, dis-

agreeable odor; such as is observed when a Bunsen burner burns
within the tube, It forms explosive mixtures with O. Tt unites
with N, under the influence of the electric diseharge, to form hy-
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MANUAL OF CHE BY.

which exists
in lar

1 hot alechol, almost ins
er affect

siderable «
tates a defi
with platinum-k
fu g HNO. it

F the hanimner.

forms a tetranitio oo

ACIDS DERIVABLE FROM ERYTHRITE.

1z are known, only the

first, 1 by oxidation of ery-
thrite
i OO0 _.._.::
CHOH CHOH !
o CHOH
COOH

Tartaric acids—Acidum tartaricum (U. 8., Br.)—0.H0,—1f
L HOe, wh
il
i ted
4th, Bacem

"

Inactive tartaric acid;

Right or dextrotartaric acid crystal
having hemihed

il facettes,

Leevotartaric acid crysta the same form as dextre
iledral
g of the two

reflections one of

tes are on the opposite
1 facing each other, ap-
Its solutions and those

ids, when I

o of b
s degree that corresponding
dext . Racemic acid
no

und of the two pre
1 facettes, and lits solutions
larized light. It is read ated into
active tartaric acid, although resembling
talline form and Inactivity with respeet to polarized light, differs

O

_v.._u
components,  In-
acid in its erys-
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MAXUAL OF CHE

HEXATOMIC ALCOHOLS.
The known terms of this series are jsomerie; |

tion C4H (0. They are closely related to the carbohydrat
Mannite—constitutes the greater part of manua, and also exists
in a number of other plants. 1t is also produced during th
called mucie fermentation of sugar, and during lactie fery
tion. It crystallizes in long prisms, odorless, sweet, fuses at 11
(058 F.) and erystallizes on cog
wh ted into mannitan, C.H, .0, ; s
ble in Hy(), very sparingly in aleohol, When oxidized it yields
first mannitie, then nd finally, oxalic acid.
Organie acids combine with it to form compound ethers.
Dulcite—Melampyrite— Duleose—Duletn
riem nemorostm, It forms colorless, transparent prisms, fu
182

tune

th teng is conv

xists in Melampy-
at
‘tion, and

optically itioms very similar

to those to which mannite is subject, vielding dulcitan, CyH,30,.
CARBOHYDRATES.

These substanees are composed of C, H, and O; they all contain

d the H and O which th

thereof ;

or pome multip oon-

ost of them
inisms or as the

v are always in the proportion of H. to O.

exist in nature either in animal ¢
roducts o
Their constitution is sfill nndetermined, althongh their reae-
tions would indicate that some are aldehydes, others aleohols,
are of mixed function, Indeed the
synthesia of ploc has 1 recently s plished in suech
manner a8 to indieate that i= partly aldehyde, partly secon-
dary aleohol, and partly primary aleohol.

The earbohydrates are divisible into three groups, the mem-
bers of each of which are isomeric with each other :

Provesses,

I. Gru 1. BACCHAROS 111, AMYIs

SES.

n(CisHa O a(CeH 204
+ " +Saechare 1-Starel

(Dextros —+ Lactose, -Gl yeoge

L v alose. +Dextrin,
= Inulin.

Tuniein.

naite, Cellulosa,
= Borbin. Gums.

— Enealin.
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MANUAL

OF

CHEMIETRY.

after death, In some forms of diabetes the production of glu-
e in undoubtedly greatly i The guantity
the bood varies from 0,81 to 1,23

ar normally existing i
nd; in diab

th

Under normal eone 15, and with fo

amil charine m. the guantity eliminated as

such is 3 It is oxidiz body, and the
i ducts of such oxidati eliminated as C0y and H,0.

Whethe i ermed 1 A are formed, is still ane

ty, however, The oxidation
d in dinbet
wtion, or any of its steps, oceurs, is at pre
If, as is
t intl
y fact s o Strong SUppOrt «
im0y
on t

Ar

the probabil

ta

believed, glueose
through
w that its trans-
oxidation,

TS Lo 6 bl

H 4O does not ocenr as a

subst

roesd 7 ini
v mutrition of

at the

is sonrcely i

ity of ins at or
irine in
Whien,

it

i

howaver, sses this li

LSS e

d varied nsistent with

ad the me

ies of sngar in
nee of diabete
¥ tests in the urine unde

men and duar-

station and

gnant w

It appears in the latter stages of
- entirely until t i of the laoteal

n alght

rine of old per-

whose food contains

alities, as

the apparent preva
ricts where the different

Patholagically.—{1.) In abnormally stout persons, especially in
old persc 1 at the period of the menopause. The
ity does not exceed 8 to 12 grams per 1,000
per onnee), and disappears when starchy and saccharine food is
withheld. This form of glyeosuria is liable to develop into true

rieties of sugar are produced.

d in wom

B

i i-0.0 grains
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MANT . OF CHEMIE

heated, it turns vellow, and, if sugar be abundas
molasses:like odor is observable on add

(1) The urine, re
faintly alkali
without agita

brown., A
g HNOy (Moore's test),

ered faintly blue with indigo solution and
with sodium carbonate, and heated to boiling
ot and then vellow if s

i, Turns vi

r be pres-

ent; on agitation the blue eolor is restored (Mulder-Neubauner
test)

(4.) About 1 - of the urine, diluted with twice its bulk of
water, is treated with two or three drops of enpric sulfate sola-

tion and abo

solution; if s

1 e.e. of canstic potass
ent the bluisl pitute is dissolved on
Tt r blue fluid, when
wite a yellow, orange, or red precipitate

. In the

ar be pros-

wtion, forming a blue
1z, de-

xid if sugar

solution,

I

be pres

ated to near be

f crpr
ication of thiz test an

us

st the color be masked
Bon

stinne

no precip-

itate . but the li
low curs in the
It

solor fr to yel

of eupric

LI e, red with by exeess of
constitn

eatinin, coloring
ipitate, o muddy deposit
When this ocenrs » i8 e I with animal

filtered; the filtrate evaporat to dryr the
residue extracted with aleohol; extract evaporat-

the ur

: the residue

abov

“our or five e.o.

1 iz

y boiling

The urine
+ boiled after an ldition of 4
xture
prous oxid is forn

al, amed the mixt

drops; r, the 1 a vellow

AFNE ETeer

or red pre

usually darker in
. The of glu-
be inferred until a bulk of ur 1 to that of
s solution wl has been adde 1 the mixtonre
without the formation of a preci]
ient and the &t reliable for elinical

biser

Tate,

This test is the most ¢
Purpases,

L) A few o
ul volur
te and

. of the urine are mixed in a test-tube with an
of solut i earbonate (1 pt. ervstal. o
pis. water), a few g of bismuth subnitrate

added, and the mixture boiled f s time (antil it

¥ of &

r:

rims
ent, the bismuoth pow-
to elementary bismuth

i, if necessa

¥} If sugar be pro
der turns brown or black by red:




oy jo ud ds o g s geaqoyy Figpantd oysosds B (2
o Jo anpea 913 Fujujuiiagep
DUOJA0 PAADITINL ] I8 CIRTRC] AR RTEWF)U00s SATRITL S0 J HIs
s 3 20§ o] po anea 81 L8 10 Supnjpeqns Lq souwisqus
[0 a0y pasn g £ EAIIATRG P ] A
.__. +._._hr. L) ot 10

nreLd ug fuydes of Wnuseg

ARp & afwusazad ey sy wmodg  Cuope

1% LY S0 TS WP ¥ JVY JO WRAI Syl pum
adoasya alf} Aq paalasqo S| auun paaely YL — 48
sigd g (7]—@S00MID JO UOTIRUTHLIMM SATyEIIIIYNYD
1 a1 i pagudog aq Emur
() PO usall suy Jlail sl
1" up
iy uj Jou puw
ns Modj 98] §] SUML
IS U] P ‘SsInot) aapam] 20 (7
uadmag oy asarpm soupd B Up SaqDy saLy) v daR]
‘DULIN SRS U] g Y 5 AN SIS Sl
s [y pu
% m Appgade
L_‘ud__th 1[50 _ln._:— _uu —_—__._—. L

13 o Surusdo oy

1] AT8 JO OOUNIYUG
08 JO S0NNS T3 A AT
p : V8] @ an et}
SRR 0 J0) Pa LR
s @) SAUL SV LN 0 I8 -UOT T
o] pue #00 ogul pesedmosap st (g

3y P JEERA POOS (11 paexi audns Jo uolnpos y
L ausEE0at & Jujjns o) paudes s
mnesaad anmes ey, pomang st cydd yowpg ¥ ascan(d jo sous
-gad sy Uy Cpeioq PUW GULIN @43 JO Mnnoa 511 iuag-aus [aka
Xl 1 Juadieal a1 asr TRAIAIIR 5 1O ( YA JO mOTImos w

y spaud pof L 3 ofparsoy Jo spod § puw (SN T wpaed o'y Sur

Ajossip L0 apwin §1 NOHN[OS 1593 Y, U uj pasn &1 I 9l

Yorys uf ‘8 afa06 JO UOTNITIHOTL ST " & ¥} SIAPUVIAN
"y wam) jou pinoys mpsod syl

oy permeamnd wips pofioq PUY SU[EN[Y PMIPUM §] UM

m.:___.__:,..r ATl ‘PITTRI00 8o ST TSl A TTRTLI U

sl gsupede pawnd of, CPE[NE INWSQ ¥OU[q eyy jo Uoj

-a0j oy ssmwn Aem ‘rojos dn Sopand Lo ‘mampa ‘punodmog amos
v soasaad ar) moay ajgEsoed ‘raasmor] 9 Loure] v 1189 813 qila

S10VOT LI S JO0 AT 1IEU00 (IO JSLd oN (180 8 Lp,..:.:._...x..»._v

SHLLVUHALHOHEHYD




A0 MANUAL OF CHEMISTRY,

uri

¢ is carefully determined (7T
and the mixture kept at 2
plete; the sp. gr. is again ol
than before
of sugar in 100

venst is then added
until fe tation is con
and will be found to be lower
wch degree of diminution represents 0,2106 Zraam
il grain pe fu
&) By Fehling's soludion.—Of the i iy formuls for Fehling’
ations, the one to which we give the pref

I. Cuaprie sl
Water.

1. R It (pure, crystals)... .
Bodium hydroxid solution, sp. gr. 1

r nse, one volume of No, 1, isn
The copper contained
wrous oxid by 0.1 gram g
of the mixed

0 c.e. of distilled wat

m__..Au_—__..,.—_
» use the aoln

i flask o
thie wh
1

1l heated to boiling.  On the oth
is diluted with

nes its volume
if highly
1 little proc-
obtained in the
hly mixed
A few drops of agua
iluted urine
the end, until the blue color js
=k being made to boil
ddition from the burette. When the liguid
n looked throng

und, the v

of Wik md with nine ti

he degree diluti

(jLir

ned by th spearancs of the
T
._.___.a__w_—

are added to the

oo

m and the

h a
This

th

es, gives the number

wey and eo

equently
ination of gl

mty-foun

«l by dividing the 1
ours by the result ob

ber of ¢.c of 1

1 above

ve. Fehling's sol

[LES)

with four ve 2 of water,

e urine contain 0,

je.e. urine in twenty-four
hours, e in twenty-four

hours.
The a
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252 MANUAL OF CHEMISTEY.
[z = 106" at 15
the 2ol

b AL 170° (338° F
levulosan C,H, .0,

Mannitose—isz obtained by the oxidation of mannite. It s a
yellow, nnery ble sugar, having many of the charncters of
glueose, but optic v,
Galactoss
thi i

it is converted Into

amorpho

sometimes improperly called laetose—is formed by

te acids upon lactose

s glueose is
rystalli
ble in eold aleohol

charose, 1t differs from gl

Tl very sparingly sol

M1 1M
i ae
14l by the act
nerve-tissne, is
Inosite— Mese
the lun

musenlar tissne,
bload ; patholog-
ibotes, and after the use of dras-
ts of hydatid eyvsts; also in the
wertain plants.  What the souree and funetion
1 the animal economy may be is «till o matter of con-

& of

long, «
ranged in g

resces in dry

n the presence of

ates with cuprie sulfate solution, the pre-
ved in an exeess of potagh; but no redy

: 'd by
ted with HNO., the s

1S teTE

gain evaporated; o rose
v wi

-pink color is pre
—Marp-
yellow precipitate,

v, (Wallofs

h nearly pure inosi

ns of inosite,

ol th

olor disappears on

Baccharoses, C,,H,,0,,—342.

Baccharose—Cane-sugar—Beet-sugar—Saccharum (U, 8.)—the
most important member of the group, exists in many roots, froits,
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354 MANUAL OF CHF
alechol, but soluble in H;O or sagueons aleohol, and used to com-
municate color to spirits; finally, at higher temperatures, methyl

hydrid and the two oxids of earbon ol

ven off; & brow

acetome, acetie acid, and aldehyd istil over; and a earbo;
eeous residus remains.
It harose be boiled for some time with Hy O, it is converted

into inverted sugar, which s a mixture of glueose and levulose:
CieHp 0+ CeH;:0.4CH, 0. With a zolution of sae

rose the polarization is dextrogy

s, but, after inversion, it be-
anse the left-handed action of the me ile
of lmvulose produced, [« —106°, is only partly neutralized by
the right-handed action of the glucose, This in-
version of cane-sugar is ntilized in the testi ramples of gu
On the otl |
quent loss of &

Evogyrous, |

=

it is to avoid its oo and the conse-

e

t being to re

r, that the vacunm-pan is used in refining—its

pove the H.O at a low temperatur

ol

harose

aeids which are not oxidizing agents act upon
to cirenmstances: (1) if
ated for some time with =
mpounds know
stitution of ethers, formed
1 dilute, i
acids, saecharose is quickly conver
concentrated decom
when heated than in the

rie and
harose to

aecordir

ving the e

mir idg, ev

¥ with some org

into inverted sagar
v entirely, more
acid and &
with H=20,,
nid Hi0 charcoal re
mains. Oxalie aecid 4 , produces COs, formic aecid,
a brown substan

*h

cane-sugar, wi

With potassium chlorate er forms &
ites wi nhjected to shoek, 1wl which
stened with H.80,. Dilote HNO,, when
oxid

when mu
echar and oxalic acids,
neentrated HNO,, alone or mixed with H.80,, eonverts it into
the explosive nitro-saccharose. Potassi permanganate, in aeid
solution, oxidi it ¢ _ur..n.__.. o 20

Cane-sugar reduces the s
o with their solutions; it does not reduce the enpro-pot
solutions in the eold, but effects their reduetion when heated with
them, to an extent proportional to the amount of exeess of alkali
presant,

When moderately heated with liguor po
not turn brown, ns does glueose; but by long ebullition it is d
ecomposad by the alkalies much less readily than glueose, with
formation of acids of the fatty series and oxalie acid.

mapounds of Ag, Hg, and Au, when

b

ar does
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converted into galac-
ected into the blood,
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OF CHEMISTRY.

glucose, Coneentrated HNO, dissolves starch in the cold, form-
sduet ealled xylodin or pyroxam, which is insoluble
in H,0, soluble in an ixture of aleohol and ether; explosive. HCI
and oxnlie reh into glucose,  "When starch is heated
i (2458° F.) with stearie or acetie acid, com-
pounds are formed which seem to be ethers, and t

cid eonvert

T pressure to 120

stareh i= the hydrate of a trivalent, oxygenated radi :
ito the soluble

Potash and soda in dilnte solution eonvert starch i
tioned

Water

a more or less intense blue i

or in solution, the eolor

A dilute solution of I
her dry, hydrate
ing on the appli n of heat, and returning on cool-
to u solution of tarch, blued by 1, a solution of a neutral
be added, th separates a blue, flocenlent deposit of the
Ned iodid of starch. JTodin renders starch soluble in water,
anil a soluble iodized starch, Amylum iodatum (U. 8
by triturating together 19 pts. starch, 2 pts. water, and 1 pt. jodi
d drying below (104" F.). =

Starch hasr

starch, el

1 the animal economy outside of the
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390 MANUAL OF CH

RY.

tinuous in the liver during life, and is accomplished through the
same series of intermediary changes into dextrins and maltose as
in the case of the conversion of starch into sugar, except that
possibly the structure of the dextrins may be different.

Dextrin—British gim—a substance resembling gum arabie in
appearance and in many properties, is obtained by one of three
1 (1) by subjecting starch to adry heat of 175" (347" F.); (2)
by heatin, with dilute H,80, to 90° (184° F.) until a drop of
the liguid gives only a wine-red color with fodin ; neutralizing with
chalk, filtering, concentrating, precipitating with aleohol 3) by
the action of diastase (infusion of malt) upon hydrated starch.
As spon as the starch is dissolved the 1 quid must be rapidly
heatod to boiling to prevent saccharifieation.

starc

y | sxtrin is a colorless, «

rin Hx O inall proportions, form

n of its solntion, it forms
Itz solutions are
upro-potassic solutions under the in-
ving with the method of formation
iodin, Itis extensively

e blin
dextrogyrous, ar
fluence of heat, t
of the sample.
used as a substitute for gum acaei

By the tion of di

duced: 1st, Erythrodextrin, which is colored red by iodin, and

*h asily

ttacked by d 1, Achroodextrin o, I
».._u:.(.—.._.__;_ Into sug
lueir
1 by jodin, nor decomposal
hours by diastase; rotary power -4-180°; reducing power=12; 4th,
Achroodextrin 3, not colored by jodin, nor decon posed by di
; slowly eomverted into glucose by dilute H,80, : ro
_ag

stase;

it
r by dinstase;
power (glueose= 100

ry power [«
Achrosdextrin

fes of transformations has been sug-
| the molecule of starch eonsisis of
that this first eonverted into soluble stare
and that this is th onverted into the different
ries of hydrations attended by simultane-
tion of maltose, of which the final result might be
representd by the eqgu

<+ 80 Haan)

Achroddestr

alt oo,

basis of all vegetable tissnes, It
st pare, in the pith of elder and of other plants, in
unsized papers, in eott ind in the silky appendages
of certain seeds.  Cotton, freed from extraneous matter by boil-
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MANUATL ( CHEMISTRY.

non-fermentable sugar, arabinose; and has the com-

1 1Ag
Bassorin constitutes the greater part of gt
insoluble in water, but swells np to a j
Cerasin is an insoluble g
water acts upon it as upon bassorin,

1 tragacanth; §
ly in that fAuid.
exmded by cherry- and plum-troes;
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MANUAL OF CHEMISTRY.

matic formula,” the arrangement B the “hexagonal formula®™
of benzene, usnally represented in writing thus:

H
5
HCY “OH
or
HC UH
N/
v
H

emtion that such formule are merely
nt the relations of the , but
ny idea of th

echematic, int o repre
not intending to conv

Although the he
n the prismati
prismatic in soine caspes

enle.
Althoug ances are known which contain a eyelie n
up of a number of C atoms less t

by subt

W Upon a ns
¥ the union of two or more benzene rings
with each other as shown at B :

H H
H H C

and all ther
tion by furth
H ato

per modifiea-
s for the remaining

Or gro

formn » be opened out,

, thios
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MANUAL

OF CH

MISTRY.

To obtain it pure, recourse must be had to the dee
of , benz d; this substan
mately mixed with 3 pts. slacked lime, and the mixture heated to
du edr , conneeted with a well-
var ; the upper layer of distilled liguid is separated,
shaken with pot 1 hivdroxid solution, again separated, dri

contact with fused cale wl redistilled ov
r-bath

nposition

e of jte derivatives

88 in

CArtNenwWare retc

eooled rec

HE!

i chlorid,

in
eeedingly complex mixture,
ning soue forty or fifty substances, ame i

wl

sl are ;

HYDROCARBONS.

Cymene, Anthracene,
Naphthalene.
Acenaphthalene.
WLOTETE

PHEROLS,
"hilorylie. Catechol.
Corallin.
Basgs,
Pyridin. Collidin. Aecridin.
Anilim Coridin,
Pieolin Rubidin.
Lutidin. Cryptidin. Viridin.
By a primary distillation of eoal-tar the most volatile constitu-

re separated as light oil ; this is wasl
H:80,, and then with eanstic soda, and afterv
that portion being collected whi between
3" F.).  This is the commereinl bens s product
ited with the higher homologues of the same series,
i ossible to separate it, but whose pres.

d,

lmost i

g at
ly soluble in
solves I, B, P,

erystallizi
very sparing
me.  [td
choue, gutta-p umost all the alkaloids
able, and burns with a luminous, smoky flame.
Benzene unites with Cl or Br to form produets of addition, or
of substitution ; the corresponding iodin compounds can only be
obtained by indireet methods. Sulfuric acid combir with
benz sulfo-benzid, when the

It is inflan

* to form a neuatral sabstar
& neid is used, and phenyl-sulfurous acid with the or-

72 be slowly added to benzene, a
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MANUAL OF CHEMISTRY,

1

sl
—C O—a
|

o

b—

&

N
1

hexagon there are ti
tion to each other, in which two atoms or radieals may e [l
Tt consecutive, i.e., o
a 3—4, 4—5, 5—46, or
which x may be a radical Cxl

stance in 1, in

atom, oF any
X X
C o
1%, 1%
8 20Cx 20
|
ac X a0
Y 4
(¥} O
T
1. 2 &

atitution ma

._.__nﬁEEmT
| positions 1—4, 2—5, 3—@

uted derivatives in which the substi-
also be three posi-

O _um'm 1n
of trisubst

Cé 20¢

5 G5 80Cx
N4/ i

Lo )

L er consecutive as in4 ; unsymmetrical asin 5 : orsymmetrical
ns in 6,

The three series of bi- and tri-substitated derivatives of
substitution be of a he
it or radieal, are designated |
d para. Thus, in the figures abov

1 oF of ar
the prefixes orthe,

alent «
meta,

Nos. 1 and 4 = 1—2 = Ortho—henzene.
Nog. 3 and 5 = 1—8 = Meta— benzene.
Nos. 8 and 8 = 1— Para benzens,
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MANUAL OF CHEMISTRY.

or atom ceeupying one of the ortho-positions 2 and 6 with
group ; meta to that occupying one
; and para to that oeccupy

dicated by the
¢ orthomitroparabromo-phe

OH
o

nol. But i VS i : definite, for to ench
the

of the subs

iim

» the =econd ortho-y

x allortho be used to
1 the prefix allometa

to avold this

CoaH s ( OH ) Brysf N Oskan

Hik

sible positions : consecuti
unsymmetrical, 1, 8, 4, 5

rhons and other derivatives of benzene the
belor r to benzene constitute what is
wwn as the benzene nucleus, benzene ring, or the principal
chain; whilethe substituted groups are designated as the lateral

chains,

k

Toluene—Toluol—Methyl-benzene—C,H, CH,—2—exists in the

wnd methyl

Fing some
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MANUAL

or of PCl: on benzoie aleohol
B F.), and gives of
It i= re
anzoie acid, and serves

F.: cal benzoyl, C,H, CH; into ot

pors which exi
Iy oxidized to benzoi

nal

ain alde-
or the introduction of the
molecnles

PHENOLS.

» meries, v

ke those previounsly
iffering from

2 of hy

18 of one of

1 are

aro-
the OH is
FTis part

xidn-
into

1viles

innot furni

and 1

I Oan
wmr to

i earbolicum (0. 8., Br.}—C.H,0H-
1 and in Emne

tity 1 woodd

by fusing sodinm phenylsulfid with an ex-
(2) by heating phenyl fodid with potassium hy-
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. OF CHEMISTRY.

+, that liguor must not be distilled
1, ns it contains normally

fo detect phenol in the ur
with HsS0 8 reo]

subatar

& gometin

vield earbolic acid. The
haoriit

h by such tr

the bottom

1 with sodin

late by shaking with eth
acting th sidue with o =
:_.,T._.T

Carbolates,—The hy

laceable

= ph
yhenate, C.H,OH, is

m with |

"his, when
mercuric phe-
ich has been used

he phenyli
phenate with the

Methyl phenate—Anisol—C:H., OCH.
2 F.} without position. Sulfurie acid
i vies it, wi stion of methyl-phenol sulfon 1.
Ethyl phenate Phenatol —C,H . 00.H,—is a colorless liguid,
ving an aromatic odor.
points for the
phenetidins (q.v.).

prerassiuln

s a colorless, thin liguid

luc-

COreaylc —Benzylic or cresylic phe-
nols—0,H, me 18, two, the

from which they
Th

are more

ferrie ehlorid.
tion of P:Os
les that of phenol,

F. ii
Metacresol

es not solidify ot

golid,

i) is & erysta
3°.4 F.), hav

by fe 0

Creascte—Creasotum (U, B8.)—is & o

I. cresol, creasol, C.H,.0;, guaincol, C.H,0,
ined from wood-tar and formerly ex-

obits
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MANUAL OF CHEMISTRY.

SUBSTITUTED PHENOLS.

il, has
s for jodoform n r the o annidalin.
Mononitro-phenols—C.H (NO, ) OH-—(1 —2 .
1 by HXNOy on CyHOH.

y

th st
i T
LOH{NO,

phenols—C H.(N0,)L,0H, —Two
| Carbazotic acid—Trinitro-phenic acid—(N{0,)
| isf 1 by nitrifi i of phenol, or of 1—2—4
| 1 | fon of HNO, on indigo,
low, rectangnl

hol, ether, and
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ANUAL

OF CHEMIS

DIATOMIC PHENOLS.

BOT
8 for tw
anhatituti

responding to

derived from the bonge

wtitution of two (OH

s of hydro-

toms of

WH ( already dis.

ch hydro.

de exist,

of i

T

OH

with FesCls solat
, NaHCO,, or tarta

and int

ssnines & pink
1 dark
vields

ing

5 1o Eree

u.
ish-hlack, to purple on being

warmed,
) to abount 150
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MANUAL

F

CHEMISTRY,

very soloble
at 210
ut of o

ery

r wh
tory in tl

vields py-
Ere

solutions,

rogallol phthalein,

Crys

PFHENOL DYES.
id—0C.H, 0.

the action of oxal

Aurin
ieting in tl

1 dve

own as corallin or peroning w

s pom pound

sulfite.

Phihalein

duced by heating
HOs, water L

i at the

g H
o

wnol groups by

phenol-phths ?.1... he gi

00—C.H,(0H
1 C.H, C0—C.H,(OH
insolnble

ral, ARSUINER

This property
us an fndice

phthalein—Fluorescein—C.,H, ,0.—1
in that phenol-phthal )

RELTENE @OSIN.
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MANUAL «

CHEMISTRY.

| ALDEHYDES,

Benzoic aldehyde—Benzoyl hydrid—C,H,(COH)—106—is the
i ituent of oil of bit i il 1

h it does not
g with hydro-

RO ALY lin.
of genernl methods of producing

althou

acids and
» foue tir
isulfite ; th
d in a small gquantity of
uti [

soudin

with a cor
t be

ited =

BOWEIm

ary.
the odor of bitter
soluk

1 change which

e COTIVE

it
zov] chlorid

tances
I almond faear,
nut gquantity.
1 wanie aeid,
» of the poisonous

ic ._...H?..:w.m_. Salicyl
-C.H,OH)COH—1
8 the pri

Sliculous

vied

Spiree whmaria,
1 of that plant

el pal ir

the essentis
I by oxidiziy lied

rless ofl ; turns red on

al
er, mMore

v snbatance of mixed

ies of aldehyde and
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414 ANUAL OF CHEMISTRY.

There may
(i

es of bi- tri- and tetra- neids

also be three distinet e
ed by differen in orientatic
gronps COOH

rical

OCETY

ng

» weries !

VH—ClaH g

unknown a

knowi

(COOH ) =—CaHan—s
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When heated to
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MAXUAL OF

AMIDO-DERIVATIVES OF BENZENE.
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MANTAL OF CHEMISTRY.
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OF CHEMISTRY.

MANTAL
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MANUAL OF CHEMISTRY

HC CH; HC CH HC CH
H CH HC CH HC CH
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| named snbstance having been previonsly
by acetylacetic ether upon phenyl hydrazin,
Th stitution and relations of antipyrin are show

| following formmul:
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H{C—CH
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1 a drop of
n blood-
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r in the 1
¢ ethylbenzer
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phenyltoluyl carbinol, whose chlorid or acetate is the brillinnt
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CH=CH
CH=C C—CH
HC O—L CH

CH=CH CH=0H
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H H
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H H

ALKALOIDS CONTAINING DIPYRIDYL OR PHENAN-
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MAXNUAL OF CHEMISTRY.

Hl : i sodinm bonate in
5 produced, most distinetly
¢ on the bul Add a drop of HeOr and a d op or two of

» solut
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N {0 OrRnge
t usnally
HXN O, but
Wik as Tl H 1= may b

n in contact with H.80
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by the action of methyl iodid
lein, however, only contains one OH
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diacetylie,
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444 MANUAL OF CHEMISTRY.

Relations and Constitution of the Opium Alkaloids.—The alka-
loids of opiam may be arranged in two gro 1p=: 1, includi
whi ¥ poisor
, thoge which are
The six f

gronps :

are strong

s

or four aloms of oxygen ;

OXVEen at
WE the twe

the synt

Ve not
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»and oxypy-
o oxhydryl groups
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e hydrogen of  oxhydryl
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I doubt being the relative pos|
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both morphin and ¢
bly by & char
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dein, by loss

@ of the superior ter-
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that of the tartrate to that of coumarin. The taste of each is
bitter, acrid, and salty. Both salts are readily soluble in H,0). the
sulfate the more readily, Solutions of thallin salis ASSUIN0E, EVE
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tive of thallin, whose chlo-

-green aolo

2 solations which are acid in re
action, bit 1 assume ared-brown it with Fe:(
Eairin- winolin hydrid—C,.H i

ore I

srived
Its«

'
soloble powider,

a0

m quinolin than the substances pr
lorid is a

lline, 1

Iy white,

romi

nd snlty

1 Kairin are posse ssed of 4 1ti periodic

XA ALKALOIDS.

lodds has not been effectoed

veri

possibly two o

s

complex

= opinm, cincho

unber of substane

8 quednidn, efnchonin,
quindain, cinchonidin, aricin qiiinie, guinolannic, and guino-
! ids ; einchona red, ete, Of these the most {mportant

nd einch
Quinin

quini

-Quinina (U. B

of av L

CouH, N:0i+n Ag—a4-Linis ts
s of the genera Cinchona and China,
aof Bouth
in thiz alk
ark

i the poorer

) of the

grades of bark ¢

in fronm

1tes

whiyd

by exposi well-washed guinin.

nnuonia a solution of gquinin
revionsly libe

The second by

te, in which H

ted by the action
ch
the following
ing solution of gquinin salts

In
to whic

1y, wi

LIEES

| prisms; very bitter: fuses
12° F.) and the remai

ot 100° |

der at




‘arombode Jo nopjem
‘mpuni

ny pUM PO AT Jo uonvaedas im
S00=1R3) 0C1-.071 2% [OH PerRniusano)
1 S puw (155 d sas)

FoJo 0
wnpepd vo yang worg
I pu FHORTH MM Aopas
(audns-auna) QS MIa Uayawg
g ) | el
¥

19 sk

founb j

P ot Ag

Pisas o

‘arn b wodn s,
B |

1 P 1l (L) Clorzeoq

40 Pad udng pou pruotgE 37 |

11 (o cisyes

AL e

03 A0 ]

SAJOSSID |

1 I0OH"
PSRN N}

wf §ro]
_.T -~_.|.—H=.£

punoLsy
T UM JOJOD Bnjo

g

“ERA O] 0D

190 ‘CIUSISI O[] PANJEIT W I Xa ST
o1 3% OF 1 sad

) S paa

g

R

Ayprs “FHuo] ug J0 #=a0

ZI(RIEAID 4T 'OEYH fang
} USIMA PONLIO) Sl—OaT-HasF—bw L+
IAH

1 PaAJORSIp &

..—_.—_u_L
OCNTHTOH'0S—('8 ‘A swmerg eunamB—aLvATIE
*aqupmes arumbopor jo ]
95 S OTOD[W 1]
1 (L
| L LS | saTImOOEeD Ajpuuay puw
0y g LRER) 0T 3w Dy &) saso] - Ajipead seeng (g SI8
yrraagag o . 1 Spesaagumy
GO =DV 0" " H"0" 08—
e @umumy By —aLvaTng
ol sammog
13

T[] ;._T:_—;

[ JO mop

npos 1 by g

W O] SIS

A PIERADOLIE
1D qum pay

VM

SpUBnLiRy s

W SN

i & HN

1] RIpeE U

1D s

N 300 SR
_.:::___4.__._...__.,.5/_.

Jor e

& TILAO]
apqnos Lida COSH 017 Jo 00k U OTH proa
U | j[QNE 1001 Ea0p 1] SulkEg .‘_u._. =
‘pun Cdn gpess paaoon sauteaag S ( i

T O

1IN

6tt HESVA N




MANUAL OF CHE

iz agents produee from oguir
ted to pyriding notabl
C.H,N(COOH),, wk

Altl

1 by +4

1 and ar
pyridindiearbonic or cinchomeric acid,
y formed by oxidation of einehonin.
W differs from quinin in composi-
the deco

positions of th

w il vthe chinolin and pyridin
into q L Ited omly in
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P 1,000 1t ervstallizes without
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1 pyrrol ring.
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MANUAL OF CHEMISTRY.

an &light heating decom-
nd indiglucin, C.H..0..
e heated

ferments
; The latt

composition, E

1, indicanin, C..H,,NO

NOus

of two benzene nu
vup=CH—CH=:

H— O—{—(
BHH=C (—0—C
Hg Y
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anth
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Brand Ol at

1 of addi-
great,

are known, a 1 7 anthrol,
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CHEMISTRY.

454 MAXUAL (

turpentine, ¢

17 dvida

by thoy
. nn eleeoptene : ofl, or essence of
|, a stearoptene: rosin, or colophony.

T pure

gummy.

Il th
1 with HNO

benthene,
anitly

r be iis-
b, whien

ied a
1 into (1)
int «¢ ;

Terebene, C.H
ally
(3) a number of polyn
1 Is Colophene, or Diterebens, Gy H,.
iligo-blne fluorescenee; 1
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ol
soft, flexible; iealbile, but still capable of acting as
dialy ] used Iy thin lay
, bot

tinl oils; its best solvent is «

better, mixed with 5 1x

rts of absolute al-

vy dilute wral ked by
nd H.B0,, and especially by xture of
w temd To ren it tonghor, although a =solution

thick liguid,
its primitive

me it ignit

guished with

as vuleanized rubber, w
ul

nized rubl

Fries; I8

I Ox]
ally, it resists the nction

sphere much better than
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It cont t

per o
o 10 per o

L ).
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es soft and 1
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MISTRY.

mixture of fused potash
2 F.}, it unites directly with
{ campholic acid, C,.H,.0..
{—Camphyl alcohol—C,.H, .
danaps camphora, al-
ven artifici
luet from these
deter

: potash to

, 80 far as we o

f eamphor,

isatrae ale

Menthol —Menthyl alechol—C, JH, .0
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¥ soluble in water

,__..:_, and in
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in tk
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1 boils at
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v containing free einnamic or
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1 Gerlpan, and the resins of capsicum, copaion,
} Gum-resing are mix-

Many of them are possessed
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COMPOUNDS OF UNKNOWN CONST

GLUCOSIDS.

classed & numlt
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. Digitalin,
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active prin
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MANUAL OF CHEMISTREY.

A : of precipitating albu and of forming im-
putresei wunds with the woids.  They are, with one
possible exception, glueosids,

Gallo-tannic acid—Acidum tannicum (U, 8. Br.) is the best
Knowt nins, and is ok uls, galla (U. 8.,

! on oak trees by the

purr
pl

part), wh
Caffetanni
d : i

| 1y

protocatechuie ¢

Quercitanmic acid

‘tive tanning pri ak-bark ;
1 in niot I £ 5 IVersion

iin existi
inotannic acid
ow sulh-
stringent,
ing temprr-
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CHEMISTRY,

W with nar

vl

i, ¢odein, and piperin; vellowish-white w
I strychning yolk-yellow with brugin,

e s

wa: Ammonium
ed, and a guantity of hydro-
the molybdate used is added

with

H.d

an 1 1noist transferred
1 by exhanst
The tln

rated to
and tl
H; is ex-
ulated

nitrate
m and

(1 on
yof th
Pointed

te with
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f Alkaloids from Organic Mixtures and from Each

thix It of the toxicologist’s tasks is the

mitents of ston

3 e
ally the case; and
frequently o
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MAXUAL OF OHEMISTRY.

yamin, physostigmin,

yields Residue VI,

wl, which
is tested for morphin,

ated with pouwnded
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tested for curarin,

atile Alkaloids,

wre i
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10w ¢ I

Paeter
1 they
Aninces, C Strychnina (U, 8
f dif¥ 1t varie
8 rih
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bitt
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with 7 Ag,
1 + with
of methyl or ethylstrychnium,
8, producing

n action on the
When acted on by H:80, and
eaitions, strychnie origasuric

to Ll
e, with
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YTICAL

ntrated
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1ily =oluble in aleohol, ehloroform,
_.___4f
Its #

nid
on the

bl

ueh less er
1.) Concentrated HNO, colors it

stryeh

ANALYTICAL (
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. (&) Chlk -water,or Cl,
to vellowizsh-brown by NH,HO,
Bolanin—C,,H,,NO,,

yat 5

O
n to b

CONeE-

t after o

(=225}

and wh

only 1

te—Hyoscyaminm

sulfas, T. 8. soluble in water,

&

Alk:

At

._—_.:..‘_.u.n of t}

t appears,

wdtim napellng and of
quh other,
aconin, C;.H,NO,,

and w

with the r
that of v i

ipal alkal
W

d of A, napaliusz,
» and very bitter,
by KHO into

118,
C.H, N0,

. having a bur

in 4. ferox. It I8 &

and ig extren
ition by H.0 at 140° (284° F.) it yields acon

iy poison-

an
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Japaconitin—C..H. N0,
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A, japanicum, a1
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MANUAL OF CHEMISTRY,

Tetanin—0,:H,.N.0.—is f
e of

i deliguese VErY

f ase or its chlorid, when in-

» convilsions

ites

Mytilitoxin—C.H

ne, below

ALBUMINOID SUBSTANCES.

y subatanees of
1 eell

il

vegotable
s, They

Oy 1

ol

1 as solids
. by heat
pagulation. Whe

Con

1P
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bability that they

Decompositions.
L i 1

of t

froam

original sub-
d man, e dioxid, or potassinm

%, and acids of the fatty and ben-
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as & result of the processes of nutrition of certain bacteria, and
attended by the _:.Av. ition of more or r::. fetid products.

Th

) the press

1 vessels

ThESE,

by
do not
when
favoral

Germic
and thi

Antise
tion. A

air purifie tan
odorous products of putrefaction.
Disinfectants ar

by destrg

ps which destroy the

substances which restrain infectious diseases
moving their specific poisons.

fon vary with the condit

108t promi

mit are : (1) Inorganic products such as N, H
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h a violet-blue eolor,
Iy eolored by boiling HOL,
the purer the nlbuminoid. The

Ibun d from urir
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n inscluble form
iy HNO,: 2, by I

meentrated zo

o form ¢

Iy by the sul

T

tly class
and

latte
d otl

by heat.—

Iulile in TR

)i eoagulated by
inoge

in pure toater, sieall fi & Ll fons af pen-

ol by boiling w

==

tn water and §
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Produced from 1, 2, and 3 by

tn trater, saline solutions «

e o violét by dodin.

th toaler, dn dilufe salfine solu-




S OM] P

oMl

sl

15 40
EXTROETY JTIV

e @1l

ONH Aq "an W8 4

TR

1IVATY L
o WD

3| —SLINOETY
Tl T

aprgip B
M

sl

» R PAEI




MANL

AL OF

1EMISTRY.

coagulation temper.
oviglobulin 3

ot T2

uil

wuant with the stal
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min even

peroxy proteic acid,
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MAXNUAL OF CHEMISTEY.

and in the

dilut of sodium chlorid,
ed by exeess of HyQ : by

It is

wenk ions
¥ dilute HCI (1 ¥ which it
nto syntonir
the pri

It dissolves
lin v

ensily s siln-
1 by the 1 sodinm
HCl
iglobulin,
thors und

ST
sehinidt), serin

hydrosels

¢ precipd
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i , or with silv
subsian

* mitrate,
8 INOre eoum-
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ilated by h
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MANUAL OF CHEMISTRY.

tinet substa

nd while aeid-albumin may be readily trans-
formed into alkali-albumin by the action of . the reve
transformation is not possible. The change of the albumin in
eonversion into alkali-albumin is attended by the separation of
sulfur as alkaline sulfid and causes a deeper modifieation of the
urs in the

i

molecule than that which ¢
albumin,
Alkali-albumins,—If

on of Ad

concentrated so
£i Y

tion of eaustic potash
upact, translucent jelly is formed
i jellies are produced by other alka-
s or from other albuminoids. These jellies dizssolve in H.0,
i solutions the i

o of

added to wl g,
in & few moments, and sin
i

these

bumin is preeipitated by

itated, alkali-album
tmug, not absolutely

s in white flocks,

listinetly ac
still mot sufliciently soluble to eommunicate to it an aeld re
tion, ar f NaCl It is easi-
alkali solution or in solutions of
wte,  Bolations of alkali-al
um of alkali stinctly
ilated by o temg what

I &0

ution

minir

i

w1000 » aucddition of exe
s adifferent ¢

ets may be obtair

n observed il

t on dissolving pr
lkali four or five times each sn
2 forn

Acid-albumins—Syntonins.—The term acid-allby
applied to the product obtained by the simuoltar
idandal

ian o

eids, either

id vapors through solutions of the
floating dialvsors eontain

acid solut

g albuminons solntions on di-
ted from their solutions
alies, or, with a minimam

culent jell 3
1 with HoO,

itinons, translucent, soluble in HCIL 1:1

prolonged eontact with H.0, solul

ad from their solutions by

re precipitated from alka-

¥ ame [

sults, but not by b
urrent of 1
VIIL AveUMOsES—PROPEPTOXES—are transito

=olutic

products




(" #01) .08 03 PoywaT] AMOfs JI YDA FHIOF aqi-u DA
uy 31 seyvpdioaad [ogoa)y Apaummy uargas yuay) Sq 0 ‘sal[uy v
UOIN[0F AJFIRM S1]

20 sprow Lo opg
i g
2l s
JO U0y

ﬂn r.rm._._ .__n.
N S|
U} J0 Jomp

{Bawe

~Uaomas ¢ { APonEa aq TOTIN[os as0mnoN 1 M
wad uy ydesxa ‘uopynjos

daap v sas1d 11 : O [E]
TiTA PUB ‘T
- 1 10|
un Jupaoss

“PIITEASOL

W ..__;.,_._
23A15 11 "OEn) pue OHY

190 A Y

a o oasd Aq pe

W AU 10 JO[0D MO[[as e

P

t Ajjenpuad A
mbad
] |
-t aand Jauey  CSujooed U0 paiwy
LR
oy page
1 apgquios ‘aapaod YRR
10D [II18 YOI “SeOdit g realy g

oD Yl S

O*H aamd puw a0

e

VEA] PIOR

Jo ssa0xe Aq u
SIM[IP 10] Ul pu

‘prow o

jo 4

IR0 S A%

1 ,.____,_x._._._ O] TLIG JO TID]1R A a1

r...._._._n__u.__— m._:“ SIAAR] JOLE = .—m.
ary uy Aqp aads ‘ypm ¢
“IBAl] o

MOREAAD Sunnp poag (PRI L GRS I JO OFisasp
Fupanp youmaggs ol ug URPUNOE U] #EX8 puw ‘urgy po mogs
-ip appdad ey o yonpoad ey si—auopdadod —esowWNG U

"SFOUITI &
HAurpoos

umo 53] saonpond prourmngre yawa yeyy ajqeqosd =y 41
uo swadduas pu peyuar] UALM sA[ORSID YaTy s sayuydioasd g
Jo Lypenb apqe A SN} uj SUTTINGE aTL) 81} wioay | wus
e Suvim fq puw prow sy Lq ‘pHOjYR WTPoR puw plow
onaan £q poympdoasd aaw Loty Jwpy up seucyded oy moay Jagp
sogdad @y pow supmnge-prow ol v 1 9uIpa LISy
38ip oppvezoud puw spdad Supmp paanpoxd

Aoy “

“EPIOUIIING [¥ JO uops

"BHONVISENS dIOXTROATY




454 MANUAL OF CHEMISTRY.

while still

wist form a transparent, vellowish lguid, and, om
que, vellowish, glassy Eronter
r than other albuminoeids ¢ & and bas
s oSt ptone, in which it differs
Its pres-

s#, 1t has
ombining with ne
of

ids, is that
nee in the blood has not been
¥ i

from oth

nee into t ation it is con-

bling, yvet differing from, those from

mediately npon its
verted i wl b ids
which it was derived.

slueed by the action of many chemieal reagents

ds; and

s the first products of putre
1 by putre L . ar by artificial dige
v peptotoxin, a erystallizable and activel

-

e th
it o #ingle substan

ERsirie «

gestion of different al
, but a distinet pep-
If such be the case, and the present
nit of a definite answer to the
relnted,

s for the albuminoids
ished by the bfwret re
d ton solution
risdddish

d with

1 b e

solution, a pur]

Hemoglobin and its Derivatives—Haemalo-

«r of the blood iz a highly complex
Ibuminoides in many of its properties,
liffering from them in being erystallizable and in eontai

and

O,
Hmmogzlo

n exists in the red-blood corpuscles in two conditions
in the form in which it exists i
ed with a certain qu v of oxygen
as oxyhmemoglobin, The 1 n of many
its eomposition to be Cuw.H,
from the blood of man
i I3, it ervetallizes i

wrierind bloed it is

and is known
rly eoneording
N FeB:0x:. When
nv of the

wl of the sq
rahedra. The crystals are
dided in uo at 0’ F.)
may be heated to 100°
it but the presence of a trace of
sition at a much lower temperature,
ies with the species of anbmal from
t bilowwd it was obtained; thos, that from the guinea-pig is
but spari t from the pig is very soluble. It

thoroughly
F.) withe
molstire
1ts solu
whi

18 118

ty in w
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differs in being congulated by rennet in the presence of sodinm
phosphates, and in coniaining about 0.8% of phosphorus, which
it loses by prolonged boiling with H.0.

Casein, precipitated from cow's milk by aeetie aeid, and puri-
fied by washing with H,0, solution in very dilute NaHO, precipi-
tation with acetic acid, washing with aleohol and ether and dry-
ing, is a snow-white powder, almost insoluble in pure H
soluble in alk nd alkaline phosphates and earbonates, It
is distinetly acid in reaction and dect nposes the carbonates of
and Ba, suspended in H.0, with evolution of C0,. It alse
in lime or baryta water, and the solutions so formed do
wgilate when baoil
idls

ing soluble

precipitate casein from its solutions, the precipitate
n an excess, Casein is

ated from nen-
tral, acid, or alkaline solution by rennet (the product of the fourth
BLoy h of the ealf) at 407 (104° F. by a process which differs from
the precipitation by Is. If easein be precipitated by rennet
from boiled milk the coagulum, ing compact as it is
with unboiled milk, is light and 3 it.  The congulat-
i of rennet requires the presence of the 1 neral salis ex-
isting in milk, and is not manifested with milk which has been
with a solution of pure casein in soda or
But a strong solution of casein in 1
tralization with phosphoric acid, is congulated by
maore readily th 1ilk.
rulation of ensein is probably a decomposition into two
Ibuminoids, one, more abundant, which constitutes the
congulum (cheese), which is the more insoluble the greater the
proportion of caleium phosphate in the liquid from which it was
tated; the other soluble.
hr

eted to dialysis ne

phosph

K and of mare
Hocks 1

& milk is very imper-
acids and by rennet, in &
d from cow's
This differen itself, which seems
+identical in the different varietios of milk, but to the exist-
ence of a larger proportion of ealeium salts in the milk of the
W,
Milk.—The seeretion of the n
solut casein, albumin, lactose, ax
spension.  Cream eo
a small pro

i not due to the case

ry gland is water holdin
salts; and fat and casein in
sigts of the greater part of the fat, with
1 of the other constituents of the milk. Bkim-
m has been removed. Butter-
milk is eream from which the greater part of the fat has been
removed, and consequently is of about the same eomposition s
skim-milk.

The eomposition of milk differs in g

imals of different spocies:
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MANTAL OF CHEMISTRY.

+ glaten soft, olastie
rayish material best obtained from flour) which is insoloble in
aleohol, hot or ld; Legumin—a sparingly soluble
1 from peas

Ibhuminoid

abits

closely related to legu

n and to glindin, but differing from them
|

i,

in some charaet

, obtair

allw

vin
Ihey

solntions, fr

1= resembling «
re inscluble i

pure water, readily soluble in diluts
n which they are precipitated by ae

SO
s of mucus, in eertain path
of mollusks, in the saliva, bil I

utions, like the fluids in which it eecurs,

wre viseid, It is pre-
wetie acid and by HNO,, bat is dissolved by an ex-
tter; it dissoly lkaline solutions, and
Is up in H;O, with which 2o solutic
1 by heat

Chondrin js the

It is not

1 and mwein.
ALBUMINOIDS. —Keratin
i ils, feathey

& [

robably” of gel

XL

whalebone, epithelinm, tortoise-

emical compound, but

e of several vlosely

» water-hath, iz nown

trnant
1, dilate
wells np in
soluble with a brown color in

Af

potash solation,
water and |
trated pots
I

G-

&, and on boiling with

eolution. It
S0, yields glveol.

Fibroin—Sericin—is obt
min,
Ik

olori

It dissolves,
f copper solution. It does not
atin in its ehemieal composition,

HOUS BUBSTANCES.—Collagen.—Bony tissne is
made up mainly of tricaleie phosphate, combined with an organie
fn, which xture of coll lasting, and
isting in 11 cells.  Collagen also exists in
s Which, when treated with H.O, under the influenece
1 pressure, vield gelatin, It i insolable in eold H,0,

ellinlose, in

contain 8, and res

P
e,
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MANUAL OF CHEM

ANIMAL CRYPTOLYTES.

Under this head are classed substances som what resembling
lbumincids, of nunknown
fluids,

n, oeeurring in animal
g the power of effocting changes in other organie
substances, the method of wh wition iz undetermin

Ptyalin—i saliv
r of converti
50 (pby

1 Eubstar

& oeenrring i
g starch into dextr

and having the
rin and a sugar resembling
in liquids having an alkaline, neutral, or faintly

s
wetion,

Pepsin—is tl
wrate it wit
vl
iting its eh.
obtain

ervpta
1t admixin

: juice. Attempts to
of other substan have hitherto
itless; mevertheless, mixtures containing it and exl
racteristic p ire or less actively hav
¥ various methods, The
ernting the

ol for 48 h
this for

st slmple consists in 1

vided mueous m

brane «
nd afterwand extractir
1of |
and
pepsin is precipitated

the stomach in

B,

soluti

igin, which is quite

putrefacti e wl

1 & substance ining the

ixture of aleohol and ether.
If pepsin be requ the solid form, it is best obtain
ke's method of t

t by seraping;
with dilute phosphori id at
ater part of it is dissolved ; the filtered
1 with lime-wa he pre
shed with Hy0, and dissolved in dilut
solution a sat of ck
dually
s ]
with dilute aceti

pulp so obta
{ 10N

i ool

to this
a mixture of 4 pts
dded; the deposit so fory

ol

1
tedd om a filter, washed
acid, until all
ted with ether and H.0Q: the former dlis-

tter the pepsin; after
15 liguor is evaporated at

norphous, g
insoluble pure H.0, re
dulated H,0: probs
ich j

¥
dily
Iy forming a eor ipound with
sses the property of converting albuminoids

alled Pepsina por either th
ned as deseribed in the
nly. the mu

ealeinm precipitate
't of the above method,
of the stomach of the
starch or milk sugar.
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+02 MANU IMISTRY.
uble in H,0, ether, a
alkaline solutions,
Urobilin—Hydrobilirubin L 1 ) TR |
bilin, Juffé deseribed a substance which h
febrile urine, and which
it fluid: Z:Fi::.::.—.

; soluble in aleohaol

nd in

Tnder the nume uro-
1 from dark,
at
ned it from dog's bile and
fwees, Btercobilin,

an 1
Iwces, |

, from gall-stones and
identical with urobilin,

Urinary pigments.—Our knowled
= to which the
ingly ETETR W)

of the nato

of the sub-
won owes its color is ex-

O]

l urinary se

in his discovery of urobilin shed

i 15 that substance exists
5, although they cer-
vertibleinto it. Boesides the
and

percentage of 1
Y eontain a subst

hstan

sometimes urobilin
st ome other
substance w

form
in plants of tl
unong otl

ST,

th

ldds,

however,

ligo-blue,
t the f
& It

the latter
line soluti

from

wad by bo

Tneose-like subs: TG
1
wnee of aeids

besides indigo-blue, indiglucin, a
substance, which reduc

immediately dec X
der t

T
Uroxantl

h |

constituent of human urine, but is
of cholera, in enzes of eancer of

disease, and intestinal obstruction, It has
1 the perspirati

the first stag

In exs

the eal it should be rendered st ramgly
o HCL, and allowed to stand six hours to liberate

ment, and then ¢ ted by transmitted light in
iker three inches in (

Melanin is the blac
i skin of the n
posited in the

ster,
k 1ent of the chore
rro; and ocenrs pathol
alr-passages,

d, melanotie tumors,
in the urine and




| aLarl 3 WOy UnTE 9N n pajanpuos ol
fuy eue MAGEAS pUw
o el sEAUN ABMT andd 2 03 00

dea ‘aalin

“pupliaaqg Ay
JERINS UV ¥ moddn paupRIp o
s JEol0 Ag pRaoiad furaq proe 20 R 543 EONH
UAISY PR IS0 pur fnopnes OHM
FNOUEA pus A *

HRESAA © I

20 [OH Wil Sppen n syraodl
i PRact il SRl
[ns S TEnG 13
LRI i1 Aens)
TS PAa0a

Ju aqpsodd

(¥ ]

wi a0 Suwqoad  iia NoRaiEg pum “aag
o) neddn pap aawy Loty aagpm T
fEUTETL

PINOLE S[ESaA 7R
SPETIISS a3 O3 A1

I I SYSTIL
R 1 ELU) ..u—._.-...:___.
ERRIFIE Ry

pod jo Srddns spp Jad
L Ay, uyor p

@Iu ([T SR O SHESA nl asoy) up pud
pna jo Apn asotpy JO Jusupmodd siomul
W[} Jo aun v AJOPRIGQE] [EaDTD
Jo 1]
T B4 T

Anoao) ¥
sl DOUrE
Ixa Jo
aw ApSEa Py

=13

Wl sInay =3 J
Apporiuass:

Kpuds
s Jo o

AHLSTIRHHD)

‘§yINHOAL AMOLVIOHYT

7




404
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everything, and evervthing in itz plac
spared. If a proe
ber of vessels, o
k],

. mueh time will be
&8 be of sueh a nature that it requires a nume-
1 vessel should be numbered with a gm
by seratehing on the gluss with o w
the notes of the operation should indieate the s
in ench

Il gum
ng dinmond, and
age of the process

AR,

‘he habit of taking full
in & book kept
which the student
prised, in look
of infor
which,

periments
the purpose, is one
He will be sup-

and analy

HIMNnot sontr
L
ation he w

nd eom t the amount
1 ha lin a short time: much of
ad the memory been trusted to, would have been lost,

REAGENTS.
The stock of re agents required varies, of conrse. w ith the nature

one; from the small number r Jired in urin-
rray on the shelves of

v fully-appointed

The lguid resgents
E r—_.__._.._

1 solutions shoul
wl bottles (the 4

im

i3 wn in the
id reagents may be kept in cork-

1 bottles. The rilinary
le, lest the
the contents of
Id between the third and 1§

BErVE

3 wlysis are;
Ammnion t hydroxid,
Cnprie sulfate,

solution,

Test papers,

Aot
Potassinm hy dro

¢ analysis nre :
Potassium fe
Potassing
stassi

fevanid,
sullocyanate,
m carbonate,
tassinm
writin chlorid,
leium sulfate,
Magmnesinm sulfat
Caprie sulfate,
ntie nit
ie ehlorid,

cvanid,
The chemicals must be €, P, (= ol

"
tions must be made with distilled H,0,

It is well to put corre-
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404G MANUAL OF CH

STRY.

pieee is then heated and the superfluous glass removed by a warm
glass rod, which is brought into contact for an instant and then
drawn away. The closed end is then heated, during rotation,
until soft, and rendered hemispherieal by gently blowing into the
open end.  The of nd is then heated, and, while hot, formed
into P by a eireular mot with a hot iron wire.
Drawing out consists in heating the tube

and drawing it apart afte

t the point desired,
noval from the

Terent diameters

l end for they be of the same kind of glass,

1are clo

b is then broken off, the ends heated, pressed firmly te
ind  reheated

gentle

alternate pressure

rd wl

lowi » the other is closed,

utting glass rods to the required

ARE

pretmatie trough, by displace-
or the mercurial trough.
h (Fig. 4% guses arve collected over

nt of air; or

water in bell jars filled h that liguid. This method of eollee-
tion ean only be used for insolubls or sparingly soluble it
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445 IANTA

the latter should be added to the former, whic

The vessel
subsided, a fe
liquid, and

Mitation

47) or in precipitating
not m..v_._..ﬂ
wash-bottle.

on the sides, a

should

OF CHEMISTRY.

be eflfected in
Jjars (F
nd may

has been warmed.
s then set in a warm place until the precipitate has
w drops of the precipitant are added to the clear
loudiness be produced the precipitation is com-
irienmeyer flasks
g. 48}, that the precipitate may
be readily detached by the

Precipitates are separated from the liguid in which they have

been formed by decantation or fliration.
Decantation in allowing the precipitate
and pouring off the supernatant liguid. It sl

ewployed as a prelimin

when the

Wi

exclusiv

1 ele uter, and

any soli

I provune 1 from ¢

by shown in

of the pour

Filtration
y 1
ilters

587 and |
folded it wi
It is fald

WETOSE DI

then &

the other three,
formed is brought

-

ler than th

to filtration, and

the outer surf:

htly preased,

rap flltration

rket i
be t

ster;

eter

nd ag
s of 1k

of

is sometimes used

it should beguided

+ of the lip

n at the eirenlar portion of the filter, is separated fron
1 such a way as to form a cone.
to the funnel, and, while held in position by

The fil

antation,
whestos, or gluss wool.

most frequently nsed. For « 2 work
white paper is used; but for ana-
ves but a small amount of ash is re-

Behleicher & Sehilll’s Nos,
ken of such gize that when
s funnel in which it is to rest
in over the radins at
four layers of paper,

r 80
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ANUAL OF CHE?

Y.

Drying is always necessary as a preliminary to weighing,
whether the subst I It is usnally effected
in water-ove i i teruperature of 100° (212° F) be suf-
what similarly constructed. if a

As aosubsts

mperature be d can never he

4 from the oven
H:80, or CaCls, nntil

wed wi

IS reme
the desiccator | over

In cases whera th
temperature,

id be injured by elevation of
owing it to remain i

e ignited, th
recipitate g «
m a sheet of wh

eone, around
ns of the plati-
nd burnt; the remaing-of
1 added to the contents of the erncible, which ie
ition shown in Fig. 5

amd the }

aibed,
gradunlly inereased to bright

d until no earbon remaing, Re-

ooled in the desicentor,

IV must not be forgotten that mineral substances

, the erucible
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r substanes

» o not eorn J ] ht correet until
drying of a half-

ghts, do =0 in

r order from counti the

;oone of

1 the oven,

IC ANALYSIS.

of known strength,

r o [ unks

AT

of this solu
solution of Naf
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MAXUAL OF CHEMIST

standard solutions, we

h out the active substar
them into the litre-flask ; and then fill that to the
Too much eaution cannot be used in b ving pure
chemicals and making neeurate we ighings in pre-
paring volumetric : indeed, th
disadvantage of the use of these
hysicians

od; introduce
ark with Hy0,

g0l

y gread
ds by

1
it the solutions which tl

is

¥ use
d and, consequently, the
whieh they spend

0 volor
st

ponred into
been elosed,
thi
1 the

now antr

S8 rod
nd the
- below until
wite the 0 of the

Wk

uaan-
measured
w drops
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MANUAL OF CHEMISTRY.

ELEMENTS

15 ending in -ium, the vow

I of the antepen
ar if before two

t is short
onsonants
Yninm, chrd'-

e ren 80 dinm
] stro' ntinm
nickel {(=hinm)
POEETL Ifur
i ntalur

telli' rinm
te rhinm
tha llinm
pli tinum thi'rinm
potd ssiuy

e rhon

tin
ti'ninm
{FR e
ninm iiri

k i

1m vini'dinm
ndinm yiterhinm

o'nium, hilog fiul

sinm and

ir (A8

n not
and when
avlinbles it is

. except (1)
8, ¥ i

. Exeoption

Iy wher

FO TRt

arine, note, it, mive,

weeent

N. B.—The accent fol-
ws the vowel of t

ible upon which the stress falls, but

o syllable

does not indj
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MAXUAL CHEMISTRY.

OF

1% -ole.

T

RMINATION

MONT

1 -ole, and
leohols (as I'n

8 termination iz always |
ited to compounds which are not

IMINATIONS 1IN |u..~.

ble is _:“.:_.r:_. ed ¥l (a2 4

e is used ; the sy
A'mfl, of rotfl, o' til, &thil)

TERMINATIONS IN |W.n_....-_

d@'ldehde

I'he ¥ is long

TERMINATIONS IN -meter.

cent follows the gene rul
weter), Ex
system are regarded as compound words, a

Ilimm

sption : wonds of this class used |

ter,

nt |

tains its OWnD 4

ter, m

MISCELLANKOUS WORDS

nder the preceding rules.

nous, albumir

Note the pro i a'lkaline, alloy (n
m, po lymerism, appard't
barf'ta. efntigrade, eo neentrate

etrd lysis . mid leenle, mé
Li'vi'lent,

a llotropi=sm, 1'so1

ol fiant,
lent, 1Tt

A LIST OF WORDE WHOS

OF THE ACCOMPANYING SYNONYME.
Far Ise

soddinm, calei

ete,, chlorid, ete. (vid.

minatio 1 -1e supral.

LATSIT
tibin
_u-.m |}
yidrogen suliid, et

o hydrogen........
tted luydroge

note, not, o

allotropy
and plu.

ts nse is lim-

w hydrd'meter, bard meter,
the metrie
1 each portion re-
lome" ter).

SHOULD BE AVOIDED IN FAVOR

, mickel,

ova,
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APPENDIX B—-TABLES.

TABLE I.—SOLUBILITIES.

W, As{NH )OI = W ;
W: MgiXH)POD, = A.
W. S CH,OK(NH,)=
tin HNO,. s
*CH,0,K{(Bb0) = W.
=W. Col =
I =
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MANUAL OF CHEMISTRY.

TAELE IIL -WEIGHTS AND MEASURES.
MEASURES OF LENGTH,

1 millimetre = 0.001 metre 008204 ine
1 eentimetre = 1 g - 030987
1 i = (.1
1
1 netre - 10 ¢ _
1 netre = 100 "
1 Kilometre 1M |
|
_
|
: |
OF CAPACITY.
0,001 litre = (L0021 |
o0 - |
|
|

BE.67
118.2
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WEIGHT OF UBIC CENTIMETRE OF NITROGEN.

-
=
-
P

A

KD

(L E |
LTS

1 .(RK]
TESD
070 AR 1 2 | 1 | 0523

l'emperat

T,

T30 - 7 T42

arometric pressure in willimetres,
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BOE VRN Ie,
isonieotie,

nitrie,
nitrohydrooh
i 84,

110
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Aeid, vielarie,

xanthic

and dibasic, 327
nd monobasie, 318

INDEX.

Aetion on the economy
of potassinm, 191
of gilver, 103
of sodinm, 191
of strychnin, 467
of sulfurie acid, 100

of 208
Aden
Adipocere, 475
After.a

Air, 102

ammmonia in, 108
earbon dioxid in, 104, 313

confined, 322
ids in

Alanin, 2
A 142,

Albumin, egg
in urine, 4
sernm, 478
Vi

il reactiol
uminoids, 47

ns of, 475

1, 458
oy

a.

ethylie,
sobuty]
menth
methylie, 240
propenyl
propyli
vimie, 241
vinyl, #02
wood,
Aleohol
rad
Aleohols, 2

my

40
4
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INDEX.

_.,_.“r.:._ characters of anilin,  Analytical characters of the-
£ ]
[ antimony,

of arse

lesterin, 4

i , 108
nitrous,
phosphor

sphorons,

hraphenols,
Anthr
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Rk

Bismuthy]
itrate

it

intes,

INDEX.

Carbodiimids, 4
Carbohydrates,
(87

sulfids, d
tetrabro
tetrach

[
esinm,
tac

rrnistry, 1
China wax, 265
G

Chioralid,
Chloralimi

Chlorids, &
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INDEX.

ements, amphoterice, 53, 148
basvlons, 176
elassiflention of, 52, 54
typical, 58, 55

Eleoptens, 454

Elutriation, 202

Lrigei o
Digitoxin,
thvl fodid,

Essenee of bit

of gurlic, &
of mirbar
of mnst

Dimethyl arsin, 2
Dimnethyl-benzen
Dimethylia, 2

Ethene, 237,
chilorhve

hydriodie, 25
hyposuliurons, 264
methy il

Py roacetie,
sulfur]

O]
halodd,
hiydrocyan
by posulf
mixed,
phenyviic, 404
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NDEX.

Hemoglobin,

184, 485
Haloid salts, 4

§

¥ . 227,
ineomplete benzenie, 4
onobenzenie, 3

sulfuretted, 52
Hydrometer, §
Hydronaphthol, 446
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Marsh-gns,
Massicot, 104
divisibility of, 10
bility of, 2
lity of, 2

Melamn pyrite, 374
Mel
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Phenacetin, 407
Phenant . 437
Ninamne,
I
netidins, 404, 407
etol, 404

im, 40

Cirthog
Camni

fodo, 4(

1

xyehlorid

_v__.___“._ |
[ pentoxid, |
__T_M.._:.r xin, 48 trichlorid, 120 |
¢ trioxid, 118 |
Phthalein, 410 |

henol, 410

Hod, 410
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