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NEW DISPENSATORY.

PART 1.
ELEMENTS OF PHARMACY.

'l‘] LE object of Pharmacy is to provide those substances
which may be I'I]Il:lu_‘.'&'\l for the prevention or cure of

['o obtain this object completely, an a quaintance with

the |1!| and che .:ii:ll properties ol thes |i.-||--_-- 18 NECES=
et 1 X ¥
sary. T'his may be termed the Seienc of Pharmacy
- ]'\;",L "|‘:|\-'.I‘..‘l':"- are !l:liih‘l iii nature 1 a state IE: lor 1hr-i]‘

exhibition in medicine. The various preparations which they

Previously undergo constitute the Art of Pharmacy.

k. |'i||!'|n.u'_~.' 15 S0 ilui.:ull--i_\' connected with (‘F::-miilr'l\'.
that the former can neither be understood as a science, nor
practised with advantage as an art, without a constaut refe.
rence to the principles of the latter. For this reason, it is
Proper to premise such a view of the general doctrines of ¢l

mistry, and of the most remarkable |l|l1}‘l'|[il" ol

8=

chemical
archnts, as 1s necessary lor the purposes ol pJ:'.um;u-t,r.

SECT. 1.

EPITOME OF CHEMISTRY.

5. The

mast minute particles into which any substance can
be divided.

stilar to each other, and o the substance of which
ey are parts, are termed its 17

b

wegrant particles.
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14, Repulsion tends to separate bodies from each other.
15. It also operates either
at sensible distances, as in the repulsion of electii

wnd magnetism ; OT,

1sensible distances, as in the repulsion of the matter

heat or caloric.
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#. Tt is exerted only between particles of different species.
~ It is exerted by diflferent bodies, with different degrees
. 1t was called FElective Attraction.

of force; and he

d. It unites bodies in deflinite proportions j and when bo-
dies combine in more proportions than one, these are

multiples of each other. Also when more than two

bodies unite, they exist in the same proportions, or

binary compounds.  Lastly, when l-hl\'_zt'lllg'.t'li.-

combined, each of them contains the same quantity

]mii[ll-h':‘ ol the same }\ru}‘n'-l'i-Juii\ in which they form

are
of oxygen, or multipl
izable bodies combine in such proportions as will
equal or multiple quantities of oxygen for their

es of the same quantity ; and oxy-

;l\_.‘[.l.l:
T'c'tjllil'l'
n\._\"_--.1]'.'z<-|!n-||1‘

It unites a first prn]:u]'ﬁmu of one body with another,
an a second; a second than a third,

more strongly 1
and so on ; and hence it is in the inverse
turation, and seems to increase with the mass.

£, Tt i influenced by cohesion, specific gravity, elasticity

tio of

and temperature.
tis often accompanied by a change of temperature.
i. Substances, chemically combine d, acquire new proper-

Lles;

and cannot b

.eparated by mechanical means

k. The action i.t.-!ll:w-:{ 1.\_\' different affinities, exis n
one ~'IEZ- ance, 1s L.|i:1'li .I'rl'.'.\-"n ] fis Lif.
20. E
! W two bodies unite, 1N conseque » of then

action, whether these b be themselves

in the latterx

‘ombina-

1an one new

when there 18 more

tion, and when the new arrangement would not have

1
taken place, in consequence ol the attractions tendi

i

to produce either con bination sin
a21. The attractions which tend to preserve the original ar-

rangement fbodies presented to each other are denominat
Chugesceni j [hi!\.r\_' which tend to destroy ||||-‘.a--_._.;..

nal, and to form a new arrangemient, a

re termed Divellent at-

-'l ACELL Y .
It is evident that no new arrangement can take }1!'|g'.-_
unless the divellent be more powertul than the quiescent a

tractions.




Hk‘l"'| e .-;'T;J.F';"rll;l?:‘ :‘J_i'r‘(w!’i{‘}.'fa'?‘-q.'r?:l?r'»

CLASSIFICATION OF 3IMPLE SUBSTANCES, ACCORDING TO

DR THOMSON.
22. 1I'I.]\I!1':11!']';i|:|.'!' bodies.
],1_1:':|[_ l!\\ll!ltf‘.
Heat.
Ponderable bodies.
Simple supporters of combustion :
Oxygen. lodine.
Chlorine. Fluorine.

Simple incombustibles.

Azote
Acidifiable combustibles.
Hydrogen. Sulphur.
Carbon. Arsenic,
) s
Boron. Lellarium.
Silicon. Osmium.

Pilur'-Elhul'Lh.

Intermediate combustibles.

Antimony. Tungsten.
Chromium. Columbium.
Molybdenum. Titanium.

Alkalifiable combustibles.

Potassium. Barinm.
Sodium. Strontium.
Calcium. Magnesiam.
Yttrium. Zirconium.
".;'Hli'illll['ll. Thorinum.

Aluminum.

Iron. _\l;l.l"":lll\"t'.
Nickel. Cerium,
Cobalt. Uranium.
Zinc. Bismuth.
Lead. Mercury.
Tin. Silver.
('u|\].l|_'l'.

(‘I!Ii_{i_ }HHH“'JIEr.
Platinum. Iridium.

Palladiam.

COMPOUND BODIES.

28. ( ‘””P‘ﬁlllﬁ bodies may be divided into

A

. Primary compounds (9. a), consisting of 9*.!“11_‘;'-' sub-
stances combined with each other. These may be sub-
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divided into binary, ternar

', quaternary, &c. accord-

- i i e :
ing to the number ol their constituents.

. 1Y COm e unds, (9. ¢ Js consistinge of f';-n*,};m!m{

bodies com

ined with simple bodies, or with each
olher
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v :i'l-l'lELlI]:'[ to their

inflammable bodies, of which
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{ I
der
.
i ( a iri
! i ) SEVen [
) and vi
| ¥ 1
! i I i
7. They 1 1 1D1l 111 'II|\ I]:l-i'e\], pos-
hese properties in a less degree than the orange, the
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deficient, until the attraction of each for calorie, and the re-
pulsive force of the caloric contained in each become equal to
each other.

53. Caloric is radiated most

slowly by 'u'-|j=||mf metallic sur-
ces, and most quickly by rough blackened surfaces.

54. Radiated caloric is admitted ‘most readily |:_\ |:|||;:[
blackened surfaces, and most difficulily by J;|Iii~|.|L'L.I metallic
5ilr|,|u-~.

55. Radiated caloric is transmitted with the velocity of
light ; and is, in like manner, reflected and refracred. i

56. But the pas

than radiated caloric.

ge ol caloric through most bodies is im-

nwn.—;vh- h’l_]\\-‘!_'l
57. When caloric moves through bodies with this dimi
t is said to be condueted by them. Metals

[Ii:‘hl't1 ‘-l'irlc'l‘._\.'I
are the best econductors; then stones, glass, dried wood,
Spongy badies, in general, are bad conductors, Filuwds also
l,'ll||f1||L'| caloric; but as III'.'_\-' admit of Intestine motion among
their !l:nLi\‘h'.u, 1JIl'} carry it more 11'5-[E|J|-:|t|_\ than 1];1-_\- COnN=
duct it
D0, fr

: rl
tes 1,||c' sensation of o

state of any body, by which it ex-

C at or of cold, and produces the other
eflects which depend on the excess or deficiency of caloric.
59. The mo-t general eflect of caloric is expansion ; the
ul::_\' l'l'.ll 1\('1'}|Iiull Lo I}Ii\li\\' l]t'll\_-__' 'i!l'('llll|'|'3|i_:||||| () | water,
from the lowest temperature at which it can remain fluid, to
§2° 5° F. This expansion either a'c:ll:\'h‘:n.,
a. in a simple increase of volume ; or
b. it J‘I'tl’.il'rl'l" a I'.ilille:r,;t' of form in the substance heated.
a. a. lrom ‘-ﬂlllf] Lo ”I'.'.il s Juston l"ln’"'-"-"",'h"'."fu'.'-'.-’.
6. b. from solid or fluid to vapour ; -.-.r.-}.f.;,.-

, and at all temperatures, so

arron.,

G0, |:|al!,‘{'-. r".!l.|1!|i :1',||.j|!'1.'

v ||1.1!-'t'_|_:'u no other :'|i.|||5-_'|'.

Jong as th

. b | - . 1 2
6!. Bodies differ very much in the degree of gradual ex-

pansion, 59. @) which :'t|i|:ll Increments ol ti mperature pro-
duce in them. Gases are more expansible than fluids, fluids

[E!'IH solids. ['he wmdividuals of the latter forms of agere (F L=
oo e

I
tion .|,|-L- X
62. Tl

wavs at certain i!f"l_l"l'rr'h of [1'[1|"1'T iture.

bit considerable differences.

and

e of form (&Y. 0) occurs sudde

63. Vaporization is much retarded by increase of pressure,
and facilitated by its diminution, insomuch, that those sub-
stances which, under the ordinary pressure ol the :|||,~|\.-|-,||. re.

seem to pass at once from the state of solid to that of vapour,

lication of sufficient pressure, be made to as-

1 { ' .
sume the intermediate sta » ol HBuldity 3 Hl‘ll!i-. on the contra=

been hitherto tried, 1_i<';[|n 1N & yacuum

ry, all fluids which have
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to boil and to emit vapour, when their temperature is lower,
ii} ZU* at |a':|~!. ||Iu'll their \:llu!l.ifil_' }rmul, at the lsI'L:J:'.;lry
pressure ol the .'Hu|r1~|:||'||'rv.

From an: lllrl , all bodies s as solid when

Lol

lly deprived of ¢ saloric s : but they are termed solid, fluid, or
gaseous, according tothe state in which they exist at the ordi-
temperature of the :Llr]nu,riu-n-_ 'Hu-} are also w |'1||:-d

or infusible, volatile or fixed, condensible or perma-

el "~|.i"" '.li':'t‘l\iﬂ:;ﬂ— 1o the ”Ill"l\ of culoric upon thems.
65. Another very general effect of caloric is increased tem-

a. This effect is constant when bodies retain their form of
aggreaation, or undergo the gradual species of expan-
slon (54 @)

&. but while they undergo the sudden species, (59. &.) they

reman at one determinate te mperalure, that nece *SAry

for their fusion or v iporization, until the chang
completed throughout the whole mass

66. l)m!l r the time necessary to effect this, the influx of
caloric continues as before;

* e

and as it does not increase the tem-
perature, 1t is said to lhuurm- latent or combined.

67 !lll. caloric r|cu“||\ for these ch inges (65, 0.} 18 be st

denominated the calorie of t Quidity, and lln- calorie of vapori-
zanon ;3 and its quantity is determinate with regard to each
subl=tance.

68. L'he '1I1~|=|I|IL C 1|1Jl‘L, or total qua intit Ly ll|-l_'!lt|::L' COn=
tained in any I.:-:m,. 15 ]I-L||ui|‘. unkvown ; but the guant ity
which increases the temperature of any body a ceriain number
ol aegrees, 1s termed ii~g!}+1 ific ¢ 1|4.‘|\. _(. apucity tor
of Blac k, Crawford, and others,) when its wei

of comparison ; and by Dr Thomson, its capac ity for caloric,

"Jl\n

wrhit is l||< |\'|ir_'£'i

when its volume is conside red. The specific, and therelore
the absolute caloric of bodies, varies very much,

69. Incandescence Is the least oeneral effeel of calorie, as it
is ttIIIllllll| to those substances which are capable of support=
ing the very high temperature necessary ¢ lor Jrlmim'.!n-ll.
wilhout |:1|rw converted into Vapour or gas.

70, On the living body caloric |.:|u ices the sensation of
tIt'.t|. and its general action is stimulant, retation and ani-
mal life are |||H!||'|lul\ connected 1\itlu ten Iperatur ench cli

nare supporting animals and vegetables pect

i 1. Caloric influences |ﬂ||.|I\ both on
ration of its own affinities

nccount ol the ope-

1 1.L|Il1lli |]-Lu||..|.|||| the acuon of

dies, by counteracting cohesion. Fur the latter reason, it

|-t= ; romotes solution, und inereases the power of solvents,
}lll:

general ellects of the abstraction of caloric, are d
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the agency of electricity, excited during certain chemical ac-
tions.

91. It is excited by arranging at ]
bodies. two conductors and one imperfect conductor, or two
erfect conductors and one conductor, in such a manner,
wat they form a connected arc or chain, in which each is in-

t three !!F'I'i'l'ugu‘lwuuﬁ

terposed between the other two

92, The pile of Volta, by which it is rendered most mani-
fest, is constructed, by combining a series of simple galvanic
arcs into one continuous circle, in one uniform order of ar-
rangement.

9%. The solid conductors most capable of exciting gal-

arc the metals and L'h'!l'l'l\.ll'. iH]I[ 1|.‘|l' most \'ﬂil‘]t'l'.[.

ctors are certain saline solutions,
ts of the <i|1||-!|- u_{.L]\-.dm' circle on the animal

riect con
., "The effe
ly, are the production of a sensation of light when applied
of an acid taste on the tongue; and the excite-
through the medium of the nerves.

| constructed, besides these effects,

resembling those of electricity,

to the eye;

ment of the muscles

95. 1 he |.1i|L1 when we

| -
also gives a shock and s

the most powerful instrument of analysis with which

and 1s
are acquainted.

MAGNETISM-

96. If an oblong piece of iron be ‘l]“}?l"llil"l] freely, it will
position with regard to the axis of the

ime a determi

When the same end always points in the same direc-

IL 15 5810 L0 POSSEss !I|.‘::||'i|\" or Lo be a [I]il_‘_l"“l'l-
1ets 1re |u-| each other, and

98, The similar poles of two mag
he dissimilar poles attract each other, with a force decreasing

LIt
as the distances Increase.

99. Any piece of iron, when in the neighbourhood of a
gnet, is a magnet; and its polarity 18 so disposed, that the

net and iron mutually attract each other.
100. Magnetism does not seem to affect sensibility or irri-

tability, or to influence chemical action.

OXYGEN.

is the principle on which most of the chemical
yheric air depend. Its tendency to combina-
wer been procured in a separate

101, Oxyee

r.]l'u.'t|".t:u-~' of atm

tion 1s so strong, Ill;Ll rl l!!l: Nn¢
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state. Oxygen gas, or the combination of oxygen with ealorie,
is its most siniple form. This is permanently elastic, compress-
ible, transparent, illunlnl'nLn, and |||\-iinu| 100 cubical inches at

renheit, and 30 inches mercurial pressure, weigh about
vity in rels .
and in relation to hydrogen, its specific gravity is 15to 1 ; its
}3"‘-"'('1'-'{ I\j:'ili'lHIf_" |It_';|ll 1958, il}|{|‘|:-_-1|'l|1J<'i[|_u Q00 3 L!il“ Its
capacity for heat 4.7

ains Its \ilt'l'i[.ll' ion to water 1s0.00135 ;

, water being assumed as unity. It sup-
ports inflammation, is necessary for respiration and vegeta-
li.ll], and is 1|('i'|l|!l]!ll_~'l'li i all these provesses j it constitutes
0.21 of the bulk of .‘LllHU-ph“l'lL' air. Water at 60° takes up
& Of its bulk of the

Oxvygen is also a constituent in
water, in all acids and metallic oxides, and in almost all ani-
mal and vegetable substances. It is .-l‘p.'n':ih.'si from many of
its L'l']lllnilli.'.llull-- by the sun’s ravs.

102. Oxyo nizement is an l-.\;;mplu- of chemical union, and
1s subjeeted to all the laws of affinity. It requires the presence
and contact of oxygen, and of another substance pn:m-».ain;
aflinity for it.

105. The term Combusiion has been, by the French che-
mists, incorrectly extended to all these combinations ; for, in
common l.:l’lli_rll.'t':"l". that word is ::!||||i1'(| to cases in which OXy-
gen 18 not an agent, and .-_'su.t} § supposes the production of
heat and | '

rht, although in numberless instances of oxygel

M-
1ZE M these phenemena do not appear.

104. Oxygenizable bases attract oxygen with very different
degrees of force. This attraction is much influenced by tem-
perature. ‘L'hus charcoal, which at ordinary temperatures
Seems Lo possess no attraction for oxygen, unites with it rapid-
ly and almost inseparably, when heated to ignition.

105, In many instances, oXvgenizement is so strongly op-
posed h_‘.' cohesion, that it does not take place unless assisted
by a de

ree of heat sufficient to melt or vaporize the oxyge-
nizable base

106. It is also often accompanied by the extrication of ca-
loric and light in a very conspicuous degree. To these thi
term combustion should be confined : and only such oxypge-
mzable bases as :.r--:-:Limlah-nfw.\ln!n;t:n;- these !ulu muu.-n;'l are

combustible. These phenomena depend upon the new com-

pound having a wea

er affinity or less capacity than its con-
stituents for light and calorie, which are therefore extricat-
ed.

107. If the combustible body be vaporized, flame is pro-

duced, and the process is then denominated 7

imamnal

108, “_\ its union with oxveenizable substances, oXygen

‘![ll]L‘T_:jr:JL':i various i..'h-.m;_;un 1n 1ts In-ulrm'ticx. In many instan-
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s of a bricht

' . 1
the smell of burnt

xnding to 60, o«

| §
I

: Ao
tals do not burn in it, |

i Water takes up

imes | Ve Y And gcquires a

non colour,

OXVIen, iorms O

¢ and Perchloric.

o black- grey md erystallized either
Nnicar 1 1 |
= icaceous plates, or broad : int thomboidal p

I long octohedrons,

it og
Iee,

Its fracture is lamelated and greuasy

od to jil'-1'1'|fj=1:|‘|\'
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It destroyvs vegetable colours, and stains the skin a :'-‘-q'_ha
orange. lIts sp. gr 1s 4,948, It does not conduct eleetrici-

tween 535° and 855

tv. It melts at 225 F. and boils b
Its vapour is of a beautiful violet colour, and smells like chlo-
rj“a_-. ]ml weaker. It laste 1s acrid, hot .!!:1[ \.i.lhllll\'. and it
acts as a poison Water dissolves a seven millionth part of

jll— \'.'|-|£||l_ :‘.||(] :u'l[!'.!lr\. an orange- ye ilnn l'L"Ii:I'._ ;|:||_; \\.'in'l!

combined with water, it is vaporized along with it at Z12°,

- 0 . "
lodine combines with combustible Lodles, and ih:'ﬂ ¢onm=

pounds are now called Jo 'S
121, Jodi l=I||l-||:lrm-||l>\\.' -_zi\'-"nh:lila only :'r:lr1|:-l~1tln-.i
known of iodine and oxvyeren, that logous to chloric acid.

L 1s a white semitransparent hllllll., without smell, ol a strong

astringent sour taste. Sp. gr. considerable. Boils about 600

without i|t'L'uiI1fl:.\.-:[|lJI|_ |T|-_'||il|t--r|-ll1. Very soluble in wa-
ter, and may be volatilized along with it unchanged. It al-

ters vegetable colours, detonates with inflammaoles, and cor-
1'.-|<|:'~. 1||t-{:1|-.
192, Ch

rine. It has a vellow colour, and becomes ora

ion of iedine with chlo-

oriodic acid is the com

¢ oh fusion.

[t is very volatile, deliquesces, and its solution destroys vege-

table colours.

FLUORINE.

123. Fluor:
and its existence rests upon a

ne [I.i'- never 1!!'!'1| obt trlf‘.'. 11 il'l a '-.1I];1]',|_1r_' B

ogical reasons,

NITROGEN, (AZOTE).
124, Nitro rétly, OT a ralic
of the atmosphere ; but as it has few attractions at ordina
temperatures, its pri l‘f[\:‘. effect on the chemical ];rulu-,[i.,h
of the atmosphere seems to be the dilution of the oxygen gas,

s, constitutes 0.79 parts by bulk

which in its pure state would be more active than is consistent
with the |'|'n:u1:11‘\'||!'n:11|!rt'. It 1s pi'l'na:lllvlar.t_\' elastie, COIn=
E1]'('-1i\1il'. i.':ll(il']'[]'li'\. ,'-!1!{1 iI'I"-\i[Ji(I: :It l_'1||l‘;'i']'|" Yery ll!'li".l“' V=
retable blues to green ;3 100 cubic inches \\1-.'I-_:|I1 between 29

ic gravity is 0.0012, water being 15

e 1 it i-t|l|L|1!l-lo~.|1[||-m'l respira-

and 30 5_'.!':Iill=: ILs !I

or 158, hydrogen gas be

tion, vegetation o combustion ; it is acidifiable ; ‘it dissolves

uantities, and water absorbs

26.

I"h"“‘:']”"”" and carbon in small ¢
1

1 of its volume  Its number is

125. At enfteric drr consists

and of 79 of azotic gas !i_\' megsure, or 2
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1S tran ]:

ooy
1t compressible, and [\- 'l

i -
la ; its specific ,:r;n-iw 15 0,00123, water -nrlcr un Ih s Ol
13.8, hy being unity ; 100 cubic inches weig

inodorous and insipid, respirable, and capi

orting inflammation:. The atmosphere also contains

8 vapour, &c.
I roloxide of azole, or nitrous oxide gas is composed
weight of oxygen, and 26 of nitrogen, or of equal
volumes of ;hn IT gases, ][ C.H{H not ¢ he ange ve -rr. .Llllg ff!IUJ.H"h H
100 .--,.:j.- inches weigh between 48 and 49 g- ains j its speci=
hie gravit |m<.n,_L_a n being 1, ig 21; it suffers no diminution

'-ri with oxygen gas. Water absorbs nine-tenths
k, at a mean hm}lu iture. It does not combine di-
-'I|1' with alkalies "l ‘-'I}IIIUJI\- combustion s and its 'Lwillhl

3 1
m, when perfectly pure, or mixed with ¢ atmospheric air, pro-
duces the |||--]u.-.1 excitement of which the animal frame seems
R..-l]‘.llj_-e.

127. Deutoxide of azole, nitric ovide Zas (nitrous gas) con-
» according to Sir H. Davy, of 26 nitrogen and 30 OXV-
gen, or of one mlllmu ufmmme n and two ni OXygen gas. It
does not ||':r|rr~ vegetable u;]nmﬂ ;- 100 inches weigh -;h.-l
' specific gravity to hydrogen is
with |-‘='el'|'|-. bulk of ¢ xyeen gas, the col

L {

sists

denses into red fumes kll]“l'lf"‘ ac u..‘; \lhu.m are b-
sorbed ||_'\' water. The I[l!.iH‘.h_\ ol 03 0 WIlCh any all
contains is sometimes estimated by the diminution of volur
which occurs, after a due proportion of nitrous mas has been
added. Water absorbs about one-twentieth of its bulk of thi
gas. It is not inflammal ble, and only in very few instanc

supports combustion.
spiration is
128. Nilro
easures of
conde

It is noxious to vegetation, and its re-
tal to animals.

i actd gas consists; according to "lu\ it

ric oxide gas, and one of dry oxy
o half their v It has a
ile smell and sour taste, It
and pives a yellow ¢

:llu'].u'n weigh 65.

'El aArany

Glsag

Idens litmus pape
e to animal sul

ances. 100 cubi

i ey
Ins, and its specific gravity to hydrogen
15 28, Itisra y absorbed by water, which acquires a tint
ol oreen, by 1

1 .
y DY cther, oil and sulphuric

d. Its compounds

ro-Ni trous arid

is of a brown or red colour, ex-
le, and emitting an intolerable and suffoc ating

urlnrm. ln' tl
:.']..';m-_ 2d to blue
I.’;".J. -'l-'. !

e addition of water, its

colour is successively

(aqua fortis) congists of nitric acid
liquid, colourle

8y .".lu! trans




ll' 15 Very COTrosive

When most

11

1.5543, and 1t contains 15 per cent. waler

and absorbs water -

b2 rises 5% Fahr eit.
s '. l | o bowve l.& 1
is dec mposed many sub 8.

converts it 1 part into nitrous acid
Yo

1Y concentrated, 11 sets fre to ons, L

(e

sy LO Iron

1o Zinc, bismu

ed on them in a state of fusion It oxveenizes all thi

exocoept -'_'illil ['-l:lTiIlIII!'. ind Litaniam. I Consist

}I\ bulk, of oxveen ind one of ni Wen, con

:
ler Its -:1|::u-c-\|.|.|.|!.' led mitrates,

L8 1. Chlorede of

1Orms a vi

rine It i1s obtamed by con

over a4 satura ed solution of nitrate ol aimmaonia, al a ver

temperature, I'hé gas is absorbed, and a |

1 I "
odes violently wnen put 1 contad

. win || |f; Lona

[é 15 A ll.'l\l,,"—|| |-||'\1.|".'

aneously, when dry, and by a sl

eat loree spot

pressure under water.

HYDROGEN.

ed In mines an

- r
1s oilen ount

|
cavern I' I= . rmanently elastic 1Nd compressible, (i)
Cl W 1 r§
to watery 1s 00000494
{ (qua G
kil ] 1

F 1 ' i
Hatile, ‘-||:I| Kindied 1 contacl with oX

ospherie air, and detonating when mixed with

éxiin riishes ”I.n.;-'_ I|I-| Is delcterious to anumal itle

ulphur, phosphoruos, earbon, and some of the metals,
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astic vapour.
L

Sy Ospecialiy

and In

to their cry ation. It is composed

¥ |
ana 1ts « i

POsEd 1IN mansy

Wrell ras |,.-'
ial volumes of chle
alcohol

rally ol a pe h .
U emies white .'Ill:'_-: s ol a p culiar nnpleasant odours It
1 by the nitric acid, or, accor
nated. O

irther oxveeni;
Davy, de hydro
186, Hh

" —_— S i1 arel
and taste. It consists of 1iodine and

el : Muriatic

ro-todie actd 1s colourless,

and beinge r Y absorbed Dy LCh { -Gt 3 y
\
: )
| 1DR01h S
T

|
U DOlis ¢

en 1 contact with the
erious. It pr

acts with great violence on

s - QCCasiomng

great pain and general irrit

4 1 1
15 convert s DY ILs

with a small prop
wihich till Jatel

“silica, into a permanent oS
considered to b pure f |

.
5 " . I e
0. A & consists of 1 part of mitro:
drogen by bulk, or 3 of hydroren and 13 of
W f t exi

Ists in its purest form combined

15 perieg Lrar sparent apd colourl S5y Clastic

e rravity 8 to hydrogen: or 100 inches
1ins 3 has a urinows and acrid odo irritating
na ecyes, :I:l!b an ac 'i | and canstie taste : does
Inimal substances @ is irrespir y extinguishes

"t'-_Ji'I'-'r

wosed ['ll‘\'

d is o

1 .
 electrie

s and by tl

and |1_.' oxygen

nuriatic
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verted into water and nitrogen gas. It 1s absorbed

it 15 con
without change by porous bodies ; it dissolves sulphur and
;J]H;-]'hul'll ., and combines readily with water in all its states.

\'\':t[i-r, al a mean ten 'I” rature and pressure, is saturated by
670 times its volume of gaseous ammonia, isth L]Lll‘. increas =1|

in bulk, and acquires Ilu specific gravity of 0.875. Amn
nia combines with all the ac n|~. forming neutral salts. It is
ion, and 1s com-

formed during the putrefactive ferment:
monly classed with .Fll' alkalies. . net.
189, Todide ra{' AN, HI\ ammnoniacal oas is absorb-

ed rapidly by iodine, and with great production of heat. It
gl |h\ }\ll-wllt

is o very vi cid ||||m|l, of a metallic appe

Oles

ammonia it loses its lustre, part of its viscidity, nlc]
of a very dark red-brown colour. 1t is not detonating, but

becomes so when moistened.

CARBON.

. Carbon, in a ::'1.,-’. purity and extreme
1 ]_|.<|,'.|| ] I ; one, It ]I.-_‘-' S5

, and re-

fractive power. It is lI'..‘-l.I”IJ:l‘l] .{luJ generally tn'.cnnll-a-..
¢ gravity is about 3.5. It is |]]“||||I.||l in water, ¢
ized by culorie. Itisa no

[ts spec

can neither

be melted nor vapo
conductor of electr i

ed wpon by any ch
high temperatures. When

| agent, except oxXyg

{

exposed 11 OXyoen o “the sun, concentrated by

| lens, it it Decomes ».:[:~:|||\'1.::..-]\:'.:1.|,
l|-‘-'d and at last ¢
l-..‘l is carbonic acid g

consumed: 00 parts of it consist, ac-

8 Vi ,l I|i'\\' '
The result of this com-

: \
11s exactly equal in velume
)} '.|| s OX

i

Coraingz

Allen 1 s, of 28.6 of carbon, and

T : Yy
71.4 of oxygen by '.-:-.|:!. with iron, forming

nt of animal and vepretabl

steel. It is a cons
em ]:_\- "'\i-"“‘j”H them to

is obtaines |

3
|
[ are carbon in a state
In the iormer, 1“.

e latter with earthy

in th ]
matter. 'l'.:r most 1 L] own property of thesc sub-
stances 1s the v ry ]||| ]1 Lem pe rature necessary for their com-
bustion.
142, C ommon C hareoal of wood is another, and the com-
form of carbon. It is obtained in the form of solid
d more than twice as heavy as
nor taste. It is britile, and

maonest
f hila | olour
masses, of a black lour,

water. It has neither sn
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ver crystallized ; it rapidly attracts moisture, go as to acquire
from 12 to 14 per cent of weight. When dry, it also -’lh-
sorbs several times its bulk of any gas in which it is placed

It absorbs light strongly, is refractory in the fire, insoluble in
water

=

and a bad conductor of caloric, but an excellent one of

electricity. At a red heat, it burns .qmilx in oxygen gas;
28.6 of :i]i]tutﬂ and T1.4 of oXyg

Iy l.nlmn“ JlJ‘r of :"nhn-
nic acid gas. It also burns in atmosp yheric air, bat less vivid-
ly. In vacuo, and in gases on which it has no action, it is
slowly volatilized by the highest power of galvanism. Com-
mon charcoal \hv'i\~ furnishes a little water on its combustion,
but charcoal from I_lu decon |!m\,][“.|| of oil gives carbonic
cid alone

1 1§ s carbon in its first :h'”tu of oxi-
It is invis "!ll' and elastic ; 100 cubic inches weigh

.thn!ll 80 grains, or its speci

gravity to hydrogen is 13.2.
IL l!i.‘L"i not .-:|]:11-1:'[ (_‘('\jll1.'ll-||LJI| Or res '|||\;1 on. \‘\"itln U.\'}"-
gen gas it burns with a lambent blue flame , and is converted
entirely into carbonic
It has rio affinity for li
56 n?\_\l'_[l'll. \\
1

cid, without producing any moisture.
It consists of about 4 carbon and
ced with an equal bulk of chlorine,

wind exposed to the direct rays of the sun, they unite, are con-
denszed to one-half, and form a pec uliar aas discovered h}'
Dr John Davy.

144. Carbonic acid gas is transparent, colourless, without

smell, irrespirable, and ingcapable of supporting combustion.

100 cubic inches weigh 47 grains, or its specific gravity to
IJI‘.RII'{:]_;L'H 15 20.7. - Water at 419 absorbs an equal bulk of it,
and acquires a specific gravity c-.I' 1.0015, an apreeable aculi-
ty, and a sparkling appearance, especiy ;||\ if heated to
1s separated from water by ilu.flnu or boili
sorbed By alcohol, volatile and 1|\|\l

1 It contains
cirbon, and 71.% oxy gen, Ilu compounds are called carbo-
nates.

145. Carburette evolved in stag-
nant waters. It has no taste , but a disagreeable empyreuma-
tic smell. 100 cubic inches weigh ;Lhni t 17 grains, and its

specific gravity is rather less than 8. It is incapable of sup-
porting respiration or combustion. It burns with a bright
‘-("lnwi«i flame, comsuming two parts of oxyeen gas. It deto-

by the electric spark, forming four

;. 100 cubic
) and 30 grains, or its ~|u'l."lf'lt‘ gravity
18, It does not support re -]m.].l on urutm\m«'lhlll It burns
with a splendid white flame, and detonates by the electric

n or Olefiant

inches weigh between 2
18




Flements of Pharmacy.

; 1 . . 7 - ) ' .
park with great violence, with ee volumes of oxygen

s ]

With an I"J'll.ll volume of chlorine, it forms a fluid reser ibling

an oil
147, C

Davy, who called it phosge

yas discovered by Dr John

e of ¢

[t consists of equal vo-

lumes of chlorine and carbonic oxide olouriess, has

a sullocating smell like chlorine, affec eyes,
turnsole. 100 cubic inches weigh | grain
i - ¥ |
supj combustion, and is not decompose

ol the --l['.‘rjul' combustibl 5 but is acted upon by

metals, which absorb

e the earbonic oxide, while the oxide dis-

timony,

rine, and dise

oes carhol

icacid. Lt is t!l_'r.li|:|-.\~\' d by water, and alco-

hol dissolves twelve times its volume.

148. Carbo-clilor:

O auunonia. I 'he ,'ul'l'a'l‘:l 15 unit

with four times its |

k of ammoniacal gas, forming a neut

salt, --'|Ilf. ‘-'-'||'I'|.l-‘ v |I||~-, pungent, 1|r'l.¢J'|n'»\'l'|!I, and very so-

luble in water, which is dec omposed by the sulphuric, nitric

muriatic and j acids.

149. Cyanoy name given by Gay-Lu sac Lo a com-
bination of azote carbon. It is a colourless gas, of
o ! ey I v | ; "

a strong L,,u|.-__|n-e.l|1||_' smell. -\"]‘. g1, burns

with a purplish-blue flame, &

posure to a red heat. It is

and its solutions redden |

nus,
el s limpid and col 585,
an oil. Its smell is agreesl and i

1201, and 1t boils at 152

5 0f chlorme and olehant eas.

out taste or smell

dark olive, opaque powd

v 1
1§

ter, and a non-conduclior ol eleCiricity . ——

noaction on 1L, inless atmosj T I'IC §
| But hea
it burns and ftorms dry boracic acid. In o

strongly 1n

it burns

ymbines with abont an equ

Wi |!'ii.'

§

ted i chlo-

umes when gently

lizes in small sh

'8, with
cting turnsole ; sp. gr, 1.479 : fixed

H 2
: BOduDie 1 oL parts ¢ I Dothinge wa

to which it imparts the proper

and-in alecoho

with a \L'-:k.-"‘*' fl
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i'has been latelv examined Boron

and coats

7 . :
gras with a brilhant white Hai

e, which

it 15 burnt with a white sub

1 acid.

rinishes combus-
11

etable blues strongly, is rapidly absorbed by

: i :
wid gas is invisible, exi

S5 ih_‘. the lormauon of dense \'.|1|-'LII', li_\r*.;l'll'
metric water i air. Lt rapidly decomposes animal and vege=
table substances

[ l,'uinui fluo-boric acid resembles sulphurie

cid 1n causLicity and Ippearance, and in its relations to heat.

solid, of a yvellow colour ;

Il when rubbed or hented;

specihic gr vity 1.99 ; brittle 5 electrie 3 lusible at 226" ; burn-

with a pale blue flame at hit white

and with a b

ine at 370° 5 and ¢ l"l":" of combining with different pro-
portions ol oxygen It is found puve in the vieinity of volea-
noes, and exists many minerals, and 1n animal substances.

156, Sulphurous acid gas is colourless, incapable of main-
taining combustion, and deleterious when respired. It hasa

. i 1 ¥
trong suflocating od Inches welgh & Lo

. i 1 w1 fy *r 1 (
y I8 specuic oy wren 1s ol o 1.

Lances \"_ a

| when satu-

absorbs 50

1 + 2
res the specilic gravily ol 1,05 13, It 15 again €x-

p from the water by heat, but not by freezing,. When
water 1s present it is co Ly « mio sulphuric
acid. Lt !‘-l!{('l-llii-. ny carbon, and

'.||_'-.|||,z|-l 5 \\IILJ'.

zine, and manganese.

heat., 1t oxidizes 1ron,

1 ' ] .
fequal weizhts of sulphu

md oxygen.
i

oxXyazel. It 1= L Gense

also comp sed of ~|1'I}\.l|l|!' and
5] ecii gravity L. 002 ‘-:I__I:II!_'»'

sparent and colm rless ; without st

acid taste. It freezes at —56°, and boils at

astronges

It has

trong attraction Tor water, absorin it rapicliy from the at-
mos) ey and pre ducing consideral heat when mixed with
t. It is decomposed li\' most iIndammable substances. It does

not oxidize gold, platinun, tungrsten, or titanium. It decom-
poses the alkaline and earthy r—LllIll.IlII' ts, and reduces all
inie subst inces to charc 5 In medicine it 15 a Il.ll'-l'||ul
rigerant antiseptic. It consists of 50 sulpbur, 45 oxy-
, and 17 of water. What was called Glacial sulphuric
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acid, consists, according to Sir H. Davy, of 4 volumes of sul-
phurous acid gas, and 3 of nitrous acid gas, probably in two
or three Ii!'t-[]:]l‘litilm, with a .Rl'lill_r_]l_‘ ];1'ui|1|i'llull of water. I'.)J.';;',r‘_

cinal. 4
158. Chloride of sulphur was first formed l]}' Dr Thomson.
It is'a fluid, appearing red by reflected, and I'.':'il:-\\ ish-green
by transmited light. Sp. 1.7. It smokes in the air, has the
smell of .\t-t'nf-hd-w]‘ and .‘lm;'i- l|'|(‘ eves like |u.|t smoke. It
docs not redden perfectly dry litmus paper, but is decompos-
ed by water,

- and

15 consists ol one suip

159, huretted hydy
o hydro@en ; 100 inches weigh 36 or 87 grains, -
cific gravity to hivdrogen fs 16. It has the odour of rotten

burns with o ithout ex-

+ 18 ot |'-:-~1I:i|'-:11|-;

aen gas w

‘olume is absorbed

uing, and depo £s sul

 §

by water, and is the mode in which s i exists in mineral

waters .'|-.~;l'l.-\'{'_5:|'[ !.'!"].Ifl."."-', and in its affinities, and the
Cr lizability of its compounds, it resembles the acids. f.)."-
ficinal Hydrosulphuret of ammonia.

1010, f'f ar s fi) ;- |l;-g,|||c! l\ ex s ‘i" m to a

gentle heat. It resembles in appearance sulpburet of anti-
maony, and 1s 1':!-!!\' det m:l]-l.\-t-;! by !Id'.‘ll_, the iodine ll-.'ill__-

~of carfbon is a transparent co

of a fetid smell and acrid taste: sp. ar. 1.263. It bail
115 I, but evaporates rapidly at 60, when in contact with the
¢ intense cold. It is exceedingly inflammable.

rels are solid opaque bodies, of considerable spe-
gific gravity ; decomposable by heat, water, and the acids.
a, The alkaline and earthy sulphurets have a red or
brownish-red colour, and by solution in water are im=
mediately converted into hydrosulphurets.  Officinal.
:‘4[|||:|||i1't-1 ol potass.
. The metallic sulphurets have neither taste nor smell,
lic brilliancy, and are con-
nal. The sulphurets of

are olten possessed of met:

ductors of electricity. Offi
antimony, of mercury, of iron.
Hydro-sulphurets are soluble in water, and crystallizable,
decomposed by the atmosphere and acids.

PHOSPHORUS.
tiy bril-

;s taste

It
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is brittle under %2 : its fracture is vitreous, brilliant, and

sometimes lamellated s above 3499 it softens a little, ]""'f'“"“‘
ductile about 90 s meits at 99°, 111'q'-'-];]i||_r_5 transparent i.l]\’.'l:
white oil ; at 180 bey to be vaporized, and at 1° bouls.
It is e1 lizable matic needles or long octohedrons.

It exists in many minerals, and is obtained from bones and
other animal substances. 1n its solid state. phosphorus is not
acted upon by pure oxygen gns; but when melted, burns in
it at 80° with a dazzling splendour, absorbing about half its
weight of oxygen, and forming phosphoric acid. In atmos-
pheric air it undergoes a slow combustion at 43°% emitting
light in the dark, but without the production of sensible heat,
absorbing a portion of oxygen, and for
at 148° it burns rapidly, but

ling '!‘Jii“-.lﬂll)l'tn].'iflk‘it::

less brilliantly than in oxygen
?i“" I‘I J'J.ul]l_f_; 'i1||t1‘-.ll]]|JI'].l' :H;Ed. |[ 15 |:h-\-|‘i-|iu'u_- _-1|w:'.:.'.-i kt‘]!{.
immersed in boiled water; but even there its surface is oxidi=
'l::'('(‘lll:i!l_'_: \\|1i1L‘ and opaque,

164. Oxrde of phosphorus, white flakes which burn when

L

heated, and attract moisture, and are acidified by exposure
to air.

165. Hydro phosphorous acid is a white crystalline solid,
but water is

essential to 1ts i'[-l'.l't.‘[‘!-::[;:U[I. Il {'Ir!itil'illn !'ultl‘ of
sphorous acid and two of water. It is readily soluble in
wialer.

‘The solution has a fetid odour, and disagreeable
taste ; and gives out a thick white smoke and vivid flame
when strongly heated. It is decomposed by ignited charcoal,
and by heating it in e
166. Phosphoric acid is also composed of phosphorus and
'gen. It is erystallizable, fusible, and vitrescent. lts spe-
gravity is 2.687. It dissolves in water, !umdllrin‘rr great
heat. It readily attracts moisture from the atmosphere, and
then its specific gra ity becomes 1.417. It is decomposed at
a high temperature by hydrogen and carbon, and by several
of the metals. 1t consists of 40 phosphorus and 60 oxygen.
167. Phusphorus burns in chlorine with a pale flame,
throwing off sparks, and forms two compounds aceording to
their proportions.  Profo el :.r';-lf.-r-.-}-ﬂ‘!.ii.r_u 15 a fluid as
\"i":-l‘ a5 \\'.‘iil‘l', to \'!'llil'il 118 !-}'l_ ll_‘l"
fumes when exposed to the air,
mus paper

tact with ammonia.

o

is 1.45. - It emits acid
It does not redden dry lit=
ts vapour burns in the flame of a candle. It
dissolves phosphorus when heated. 1t is de composed by wa-
ter, forming phosphorons and muriatic acids, and by ammo-
nia, L!(-[msili::g a part of its phosphorus, It is converted by
chlorine into the perchloride. It consists o

{ one proportion
of phosphorus, and two ol chlorine.




ammonia, havin
composed In a red=hot

on waler, forming phn

!1|'|-|1|:. es Hame wl

ns |.Ill|II\ [

erv volatile, but tusible

ric and muri

15 4 SNnoOw-w

en exposed to a ||__3:|'|\| taper

th.

¢ acids

gists of one of phosphorus and four of chlorine.

169, Pho

nder pressure. It

Its vapour

s .-...'.'|1.1||:-<| with

It is de-

by oxvgen, and it acts violently

lj COll=

varies in -|a.|'f:>c' gravity

from 4 to 7, hydrogen being 1 15 a disagreeable alliace-
QU= S0 ._| | <'\_|.-,|| g \'\'[i| a most 1ntoense \\i;"l i
It detonates with a brilhant reen if 11
wrine. \\ ater ab=orons avout .: of 1ts volume s and 1t 1s
ii\'ll mposed ". i 'l‘\.'!'il. Iy, heated metals, &e
170. )’f-‘,e'e-;- g£as, diss »enble smell “l'lf'f"illll' ori-
1'i||\ 2. to bhydrogen Water absoibs § ol 1ts volume. [t
explodes witl white flame in chlorine, one volume absorb-

of ~:r!|:|11;l' congeal at 100 I
remali |liJl||l! at 40 1:||J|l ,'1.:|| | |;||\

gas, which infla

Iiiil[':l'

s

Lrowi

hurelted phosplio
JHLOS L OF

van either ol its con

|I'l'IJit|'if.

rot-todide of phi

rious proporiions, disen
| I

colour, not fusible

Jdy acted on by water, but soluble it

|
8]

latihized at a higher e mperature.

lntter., It does not explode

{ I |
t, three volumes absorbing more |

violently when heat

neouslv

1 1o 300

I Nnves.

. (8 contains variods ".|:||?|;|':J.|“._
ts elements. It is exceedingly inflammable and more fu-
uents. 1 of phesphorus and 8

2 of phosphorus and

s at a low temperature.

is. 1 of phospho

i

I .
HIOKLS ;l[:Ll

€1 (FAs \ié‘.--\'l\{'~ f\ht‘\llihll'li‘-. !“:I]'}[III.‘:: a I

horus.  lodine unites with !1f|i 5

a heat considerably above

aging heat but no |=_-_r||!_.

horus with 4 todine gives a compound of a red-

=||I| 155, wWiLlh disen=

y the action of chlorine.

It is ril-t'e.ur!n..,g

"
-brown colour, fusible at al

ment of phosphuretted hydrogen gas; burning at an ele-

perature in the air like phosphorus, and only shew-

with 8 of

out & 1%,
i
1

5 Wh

1sen

1iFg-

waters disengaging phosphuretted hydrogen
akes ol phosphorus are precipiiated, and the water contains
[ us acid |!:"!||_\||::|-i-|E':['.:r'||i. ]“1.1|i'”“i'll""" with
I dine 1 a L'I'\'\';!JIH’.": substance ol a gre y black co-
E|||||'_ tusibie at o '.-J!I'i'lll H?‘él'l_! witer without: d
wretted bydrogen In wh S\

ment ol phos

propors




xliii

phosphorus and iodine are 1

ixed, they exhale, on !1-.-i|';_.:-_

maoist

l."';u::, 1POUrs lJl-ll'\l'\!-tl-iHI!I\' s,
METALS, ANP METALLIC OXIDES.
175. Metals

lar tetrahedron or cube ; their surface is specul

are crystallizable : their form depends on the

i
s L

| .
ire perlectly opaque, even when melted : their colour is va-
' .
rion " lustre peculiar and shining, or splendent ; their
! 4 :
. ¢ i » | T
h 8% Vi s Dub at least considerable; many of them
1

Liey, others |

possess malleability and dm;]jl;l". in a very

and some are scissile, flexile, or elastic: their
neral is hackly 3 their texture compact, fibrous
wy of them are remarl

ably sonorous : their

n 5, or remarkably h > 1|I"_‘~
ss when heated or rubbed ; they
best conductors ol calorie

sess no smell or Laste, ul

» the

and electricity, are power-

. 1 !
ralvanic phenomena, and a few of
them are the only substances which exhibit t

the phenomena of
gnetism. By the action of caloric they are melted, but

agents in producing the g

rent :l\'_rlr‘t'{'.\ ol

tity, and some of them may be
xcept wron and
I

Iy,

Wi

platinum, they melt sudde

rgoing any intermediate state

ol soltness ; and

hea ! | ] hoir o '-|'_ . 1 i . 1. alakbi . I
when melted, their surface is convex and globular. 1 how
are insoluble 1n Walel but sO0me ol them e ompose 1t, and

are oxidized by it
176. They are oxidized wit
mere exposure to air.

1 <iiﬂ;'1't'11[ d

z orees ol fa |||\.
some by

s15t [lll':
Incr

I
and others seem almost to re=

tion of heat and air.
ased |:_‘.' Ingrease ol
iiu' ||II'I‘I \II.EIH\‘.EJ{J', L !t'i.!.l
erystaliine ; of various colours. detern with recard to
each metal ¢ Possess greater ;1‘,]»““]: - \\l-,-;ili B -
or lusible inte

Their oxidizability is alw
[L-mjlu:-.

J||-.!' oxXides are mn
|?ll'l;i!|;t',i||

nenis § sometimes

» olass isipid, or acr
msoluble in water

ites, or onl

nd styptic ;
ind combine either with acids
y with one of these. Some of them

gemzed by light
I:_'.-.ir-:.-ﬁr:n: (

]
alone, others by caloric, and others require
¥ s
oon, N,

.\In:-! of the metals

are capable of combining with differ
Proportions of oxygen,
OXides

ent

Dy '||Jt-|'.|.‘-4-n proposes to call the

with a minimum of ox
ditiona]

slon ;

_ {1} 9 i".ulll‘x'ti-H. ..i||i‘.\.-'.[| ad-
proportions, Deutoxides, Tritoxides &c.
and the oxides with

].'- T illl.lul'iiu' COIT)
tuting the

N SUcCCes=-
4 maximum of oxygen, Peroxides,
bines with many of the metals
substances formerl 1

butters, 'With the meta

consty=

y called muriates a metallie

it unites without decomposition, but
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when an oxide is exposed to the action of mm
1

form water, while the metal and chlo

ren of

id and oxygen of the oxide con
" ine unite, Some met:
than «
» name of the me

combine with chlorine in more proporti
Davy distinguishes them by addi
the termination ane when it is combined with a smaller pro-
portion of chlorine, and ane or anea when with a greater,
as [Jlur_-'pjluj';lrlt', I1||u1:—~])]1|:1';sn:i, stanane, stananea, lerrane,
ferranea, &e. but the terms of Protockiori
NS

riol

[ N R
y HNILL BT EFENLOT ELE §

1 [ 1.1
v lJ[lJl'I' \'I]l'll1'|!'|"1 are I}]'l'll rable.

8. Hydrogen gas is capable of holding arsenie, zine, iron,
tellurium, potassium, and boron, in solution ; and all these
gases contain their own bulk of hydrogen gas.

179. Larbon unites only with iron.

180, The metallic }1]’];“}\}11“-(-1,\ are fusible, brilliant, llJ'iIl]t',
granulated, lamellated, scareely combustible, and permanent,

181, The sulphurets are brittle ; u‘\'.-la’.'.|5/:l|![t' in large bril-
liant and metallic laminge, more easily fusibl
, but less |"|--||_', than the very fusible mets

that the refrac-

tory met 1 s de-

composible by heat, humidity, and the acids.
182, The 1odides of the easily oxidizabl

iron, tin, antimony, decompose water ; of lead, silver

and merceury do not. The i1odide of mu reury has a fine red

" as the 1odine or mer-

» metals, as ZING,

colour, or yellowish-green, according

cury predominates. The former 1 elis, a d is subl
rhomboidal plates of a golden yellow, which en cooling be-
come of a brilliant scarlet.

88. The mixtures of the metals with each other are term-

we in which mercury is eontained are Amal-

ed Alloys : t
CEms. "hey acquire by

are in

Lture new properties, and

cgeneral more fusible than their components. The !'t-_f_rlllirl-'
metals are not soluble in the acids; but when acted upon by
them are first oxidized, and then dissolved. The metallic

oxides, by lusion, colour glasses and ena

ALKALIZABLE METALS.

The heavier earths, and even the alkalies, have long been
: i smists Lo be metallie ':l\n[:'*. and were

51!"'-:.|r~:-li by ditiere

even stated to have been reduced to their metallic form. But

their supposition re on the Moy _
ts were completely fallacious. Ihe merit of
I b

g, and

ed only on the vaguest analogi
their experimen
i L he me
discovering the meta : i
Sir H. Davy, to whose ingenuity and skill,jin apply-

air
ing the lllmrl'lLll agency ol galvanism, we are mdebted foy

¢ bases of the earths and alkalies be-

ill.".;b (4]




"'{:_:1 e [

Jr ‘,-‘J.r; lome -l‘_?l.l" | '1:!1 st

the most unexpected conclusions everobtained 10 experimental
chemistry.

is a white metal
and crystallized: in its section resembli 1m'ii.-|ivl] silver;
and at 150 nbling quicksilve
At a red heat it is converted into vapour. Its specific gravia
ty is between 8 and 9, water being 10. E

i base of potass,

brittle

perfectly fluidy very much re

cposed to the air,

cts oxyoen, and becomes covered with a crust of po-
itly heated, it burns with an intense heat, and
It c'-.‘\'iu'\=-|u-.a and inflames with water, and even
[t acts upon all bodies containing water or much
t burns vividly in chlorine. It is soluble in hy~
5y forming a compound which inflames with atmo-
It combines with sulphur and phosphorus, and
the metals, forming readily oxidizable compounds.
183. Protoxide of pot ] arcely known ; of a greyish
] cifervesces with water without inflaming,
156, Potassa, (Sir H, Davy,) a diff

SR

cultly fusible substance
grey colour, vitreous in its fracture, 1!|u.-11|\'i::|—': in water,
without effervescence, but with 1
line solution

) . 't
ich heat, formine an alka-

Poias: ::]1\‘1&:‘:.I of potassa) is a solid white .--:tl:.-l.".ln".‘,

unng 90 potassa and 17 water, which cannot be
rated by heat ; extren

sepa-
I

lilllﬂl.lu'|: te ]
teel, but highly caustie ; ) the skin, and dissolving
all soft animal substances, It is deliquescent, and soluble i

half its weight of water at 58 Fahrenheit ; it is i
i =] ?

may be vaporized, but is perfectly incombustible « it

158 Cana-

ble of crystallizing into very long quadrangular, compressed

vegetable

prisms, termindated by sharp pyramids; it changes
blues to green, and combines with all the acid
sulpburetted hydrogen, and the earths. It is ol
the ashes of vegetables, and exists in some n

i
188. Ora oe oxide of }'HJ!{L‘\'SJ"N’"}?\ fusible ™
slow combustion of potassium in oxXygen or
the combustion of inflammable bodies, supplying the oxyg
[t is decomposed by water and carbonie ac id,
evolved.

189. Chloride of potassium -i]!llll'i.‘ltt'(rj.l'Hl!:l.'-‘i. ) When mu-
riatic acid and solution of potass are mixed and heated te
redness, the h_‘,'l.|t'nl_;rh of the acid and the oxyeen of the
kali are set iree '.I.‘- water, while the metal :||-'JL: the ehlori
eombine to form the substance known by the name of mu-
rlate nl'llf_.lmﬁl Chl ]

8, SN

stained from
nerals, O




1 . 1
eliing 1ts oxXvoen, and potas

g j.l'l-lil |I'\I;I

d |..:l;-:||-51:?il-. Offici

90. Sodim, the base of soda, resembles in its appearanci

silver, has great lustre, and is a conductor of electricity It
fuses at 200° Fahrenhe

s olass.  Its a1

the heat

s

1
W |I|!'J.J melits O wWatel

being 1. It absorbs oxveen slowly from the atmosphere
o p ! phere,

s with bri sparks. 1t de-

and at a high temperature bu

composes water with effervescence, and is inflamed by nitrous
vid

Al

o 3L i T ; .
FcCely Known . oi

191, Protoxide
l'uaJi ar.
192. Soda, of a

lered as pure

la, formerly co

contains 22 cent. of water, which cannot be separati

|:.,-.:I‘ ol A '_!\\.'.\|| white colour, urtnous taste, and DY
wl ble violencs
i ) , en IRl
] Li s!! ] ( G,
ler H I T
1. quantity dissolves 1t. rrom

it absorbs moisture and carbonic acid, be

e fire it m

s8 caustic. In t ts like an oily si

rted inte vapour,

stance ; Dol :II.'i 15 conve

bustible.

es, and

rocK-salt, sea-salt 3 18
pianis, and exists i some minerals.
194, Chiorude '_Jll" sodtunt '__rIJ'.I.‘,:.Ie'I' of sod ::l consists of « ne
) n of sodium and two of l'f||t-|'!r|‘-_ It 18 a non con=-
or ol ['-".ﬂ':"'li'!|_\. It fuses in a .‘“'I-'I]I[_-; red nheal, and vo-
lizes 1n a white |u-:'.1. EI L'l'.\‘-'\h”i'/l'-- in eubes. It is ||c--

composed |n'\ E‘.l-‘l.i:—hilll:l. which attracts its chlorine.
195. Sodium readily forms sulphurets and ]?llli"-J.]n!ni'll-

which are less inflammable than those Hl-pulnhntrn.

196, Potassium and sodium combine reac mn \':n'in-!:-.
yroportions. A small quantity ol potassium renders sodinm

um renders

brittle and very soft. A small quantity of so
potassium r‘.imi at a common temperature, and reduces its
stecifc 1"1',|_\II_‘1 considera ¥

" 197. Bari the base of ba

|ic]; lustre le

ytes, a dark grey-coloured so-

1.t
g an cast=1ron, I wier than sulphurie acid,
'|! ‘!.‘1.'.'\'.|.|=|::'_ to ||!Ir' ar.

lecomposes watd I'y ;1||'| I8 |>'\_‘. rellis




S y 17 .
f',!'l.".'r-"-'_-'u‘. aof Chenustry.

i . 1 3
ytes 1s oblain e ol

d in small, grey, porous n

tolerable solidity; its taste is acrid, urinous and [‘li"'.."_‘”’-.:

ried to the | Iy 1t proves caustic, and it is ‘J-li"""'“"_"‘
when swa |1-Ln-|'.', iLs \}IHJJ": gravity 1s 4; it is soluble in
twenty times its weight of cold water, snd in twice its weight
ol ':--.-;li'l_l water ; depositing

prismaltic cryst

on cooling, transparent, wihile,
when slaked, it boil up with violence, be-
mes very |i--'.‘ Increases i bulk, |

gy white mass. It changes veretable blues to green; It 1s
fusible ; and combines with all the acids, sulphur, sulphuret-

horus. 1t is the basis.of some of the

P

and 18 o

anged into a spon-

i|'\|'iJ'u:_r:-n_, and | h

!'u-.n_\- spars,

199, Stre

tes s obtained in sma

» whitish-erey, and often

POTOUS masses; 1ts taste is, warm, acrid, and urinous: it is
' caustie, acting feebly on animal matters. Taken in-
the stomach, it is not jmiw-umn; its spectiic gravily is

: L it is soluble in 200 times its weight of water at 50°,

but 1

n little more than six times its we ight of boiling water,
which, on cooling deposites flat rhombeidal crystals 5 it is
slaked more rapidly than lime, and it is infusible; it changes
vegetable blues to oreen;: it

combines with all the acids. sul-

iretted hvdrower I nliosnhars ming. and
iretied nydrowen, and !-I-I~|.-I|-n..~. aitmina, ana
I I some of the heuvy o .

| f lime. is b rhter | whiter g
e Dase ol lune, 15 brighter and whiter

11 Or strontiom.

LU0 . I.|||'I." s of a

rey-white colour, warm, aerid and u-
to the taste: sp. gr. 2.3 1
“'l;il| ol wate

soluble in 450
etable

1 . 1
MINTE, sUlj

r.. It is apyrous; it changes v
to green ; 1t combines with all
ted hvdrog

the acids

y and phosphorus: it is very
:

maneral kingdow, and forms the basis of

shells. Che ¢

ammaul bones and

Hcarcous sparsy 1

‘Ule, limestone, chalk and
ist chiefly of lime.  Officinal
; ] /|
U2, Uydrat of lime,
wn upon fresh |

marl, cons

When a small quantity

I water 1

t lime. it is ol

idly, with

Lhe ¢ Xrication ol conside rable le at, andl ~--I|.:'5-!-|-‘-i-|||‘l'1'~tt‘- L

1t
ume the lime crumbles dow

'Sl 5 al the samq vl IRLO a very
e, white, dry powder, augmented much
Caustic than before, L '

TR
DUk, but less
I|||:-- K¢, does not renew these

1" nomena, on a tarther
}

but may be dif-
solved in it

ne 15 insoluble in water. but :;.-.\'l'--

Ty Procucing F-lll.-~l;] uretted j,_l..:.'u:-rll iry

y 1 ; RO
a 1 bubbles to the surface of the water, where th ¥
by ] 13 h 3 Wy
L I clear tlame, i ||L!-F'-|:II|'.'I.1 parvia i1sa orown
Imass; of a metallic appearance ; very fusible: luminous in
v
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the dark; decomposed by exposure to air;
I _,.'l_ |E.-.a:":.'..-||5 LY walLe

1 molstenad

liaceous smell wh
furnishing phosphuretted hydrogen gas. The phosphuret of
strontia is very similar,

204. Magnesium, the base of mag
) “
dark orev me lim ; less lu

with a red ligcht when strongly heated, and decomposing wa-

ter slowly,

205. Maonesia is obtained in L rtht, white, i 15
or very fine powder; to the touch it is very line ; its taste is
not very sensible, but pecul and pies s 18 "|-ll'.]:ll'

vitv 1s 2.33. It 1s insoluble in water, | ms with 1t a

It is apyrous; sh

without ductj _
blues to green 3 forms soluble compounds with most cids,
1 vhur,  The fossils in which it predomi-

nates are :-__-'\'I:L.'l'klij_'.' solt, and |

and unites wi

ave an unctuous feel. The

1ti1tes, asvestos, &

principal are talc, ste:

906. Hydrat of m;

is the state in which it is obtain-

ed by precipitation, fi s solution in an acid, by potass or
‘:”L]iiv
207, Alumina is obtained in friable fragments, o in avery

fine white | ler : soft and unctuousto the touch ; adhering
strongly to the tongue, absorhi L
a slightly styptic effect upon it; specific
in water, but very le throug
quantity of it rapidly, and fo

hesive paste, w hich contry

f'|l'c-, but is P srfectly infusible. - Its nltimate

molsture, and product

u

be opaque. It combines with most of the acids, and these

ds have a !-“'\':':nll [:,] tic laste ; 1t unites w ith char-

compol
Ikalies, baryta, strontia, lime and silica; it is ma-

l‘L=:||. the a
nufactured into porcelain and glass Fossils; containi

much alumina, have ;{t[',l_'l'i'l“_\' a laminated structure 3 it ex-
1sts L'l'}"ﬂ:lllllf.ﬂl n -.|.l|||r|.l'l'; .'Lill it forms the basis ol all
clays, boles, miea, trap, basalts, slate, and corundum.

208. Glacinum ; scarcely known.
ke

209, Glucine is obtained in w ght masses or powder,
of a soft feel, insipid, but adhering strongly to the tonguc

| soluble in water, but forining with it a

APYTous 5 ant
: 4

-i||[1 :ui]ut-nl\u + it is soluble in potass, sods

‘bonate of ammonia 3 it combines with most of the
i

soluble salts, difficultly crystailizable, of a sw

forming
uin;u-'-'»i‘:;i astringent tasle, and with Bl huretted ],\l[_-

It has bitherto been found very sparingly only in the beryl

and emeralc
210, ,|Ir hion

m. Never examined.




=

<11. Lhorina, white, soluble in muriatic acid ; neutr:
13l nt.
Sireon n, the basis of 7 E!'(':l[:;; ; prope

reona 1s obtained  in

the form of

1 1 o
"3 without taste or smell ; ha a speciiic

1.3 ; insoluble in water ; softened

when surrounded by ¢
utinated, and so hard as
all the acids; fusible witl
alkalies, but soluble in th
e Zircon ar j

rties not ascer-

Silica, when obtained }‘J:_'l.‘r.-a.'li_\' pure by art, is in the
form of a very fine white powder, hawd rough, and gritt)
the touch ; when applied to the tongue, giving a rough and
dry ation, but without taste or smell
i r of 2.66 5 in the state of L_\'Lf:':l[. 501
Ls '-.\;l;'_'ij[ of water: soluble in

fusible with the

Ly, 1O

having a specilic

1 QN

1 i
vl ath
i Ol

bining, by fusion, wi
pheric and boracic acids It has a tend

tion, and its ultimate pa
geneval imparts to the fi

es seem to be t It in
o . Rofe oAl a I

518, 0of which 1t is a 1CIpal eon
stituent, transparency, lustre, a tendency to cevstallization
anda a =1.(':_‘_'I'L'L' ol ]I:Ll'dlu---‘ {'-|.l:1'|:|-,1|-_ them to strike fire
steel.  Rock crystal, quartz, agate,
shorl, are examp

]

\ 1
Wikl

nt, :i|_.;:-.4|..[|}'. jasper,

es of stllceous stones

1. ”I"i'ﬂf.ﬂ-’. the basis ui'iltrl;l. not aseertained.
8. fitria is obtained in the form of a fine white :m-.-.\!,.-,'!
without taste or smell ; insoluble in water

3 It does not alter
veretable blues < I8 infusible :

insoluble in
readily soluble in the carbonate of ammonia. ith the acids
it forms salts, which have a sweet and somoewl it austere taste

It has been found il_'|.|_':.' in the Gag

s, but

lolinite,

OXIDIZABLE METALS.

219. Manganesum,
gravity 6.850 ;
fusion

& alobules ; specific

Small whitish g )
very hard and very britle ; very diflicult of
;. \'L':I'}l n}:idix:ﬂﬂl- 1;:, L-§\]|l,,l_“-';~ Lo ;gip‘: ile (:HIH]#-‘--\l'H VWil -
rapidly ; is oxidized by the sulphuric and nitric acids ;
+
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E

heated in oxveen or chlorine ; combines
f'\l't'u!'ru;-r o Berzelius, it torms five
2y ‘1 6, .t.Ld 8§ proportions of oxygen, to

burns when strongly
with many metals.
oxides, eontaiming 1, &

one of metal, I hese oxides colour glass brown, violet, ox red,

1 destroy ‘.}p' i n'il.ln ol _2'”“‘-* t(]JuLTlu1 ll_\ L’ml.

0. Zine is blnish-white, lamellated, sapid, and odorous -

specific gravity 7.190; soft, clogging the file ; above 212
fusible at 700" ; \':;!,nsl:in.:h!w: a4 power-

malleable and ductile ;
ful agent in the phenomena of galvanism ; oxidized by fusion;
at a red beat it catches fire, and emits white filins o T oxide

it easily decomposes water ; - it is oxidized and dissolved by ;|I-

most all the acids. OQfficinal.
921. Tin is pure ’n]lhm! wl

gravity 7.291 to 7.500; solt, flexible, and emitting a

5-l'_. ‘-fl]illi :II'I\-l f‘i]'-’l'ﬂl]-’,‘ i‘l'

L)
H

e when bent; very malleable; fusing at 4

crackling
is converted, whon

Fahrenheit ; ox dizes slowly in the :
i a grey oxide = when red hot it burns vividly.

':u-'-r:',

T } ||\1H[ sharet are lamellated and brittle ; it forins
enic, bismuth, antimony, mercury, and zine
and combines with the fluoric,

Sulphure

alloys with

it 15 oxidized by many acids,

boracic, and |.:‘.1|ulhn‘ ac 1ds. [.)I,-I,r,-.-_.,.,..,:,-’l
999, Tron is of n bluish grey colour’; texture either fine

g ined, fibrous, or dense |-|,-1'.|-~'; .=:|]-:|| and odorous ; specific

eravity T7.600 ; the hardes<t, most elastie, and most tenacious

¢: fusing at 158° Wedgwood, fusion at

||z1|l v du
first clan m.\, afterwards very fluid 5 igniting by strong per-

enssion, and inflaming by the mlml:-ll of flint ; magne tic, It
is oxidized slowly in the air, (hih[!.l”_\, when moist : when

heated n contact with an
fusible, ||Lll'{=.. brittle, i._ulll('“.'t[('d, still attracted !J_‘,' the mag-
net: tritoxide, fine, pulverulent, not attracted by the mag
net, containing 0. IU to 0.49 of oxygen. It burns with ~|ii+|.-
dour and deflagration in OXygen gas, and is converted into
a fused black oxide; it du:-n:}m-u water slowly, and when

it is oxidized ; deuntoxide, h!r:!L"n_.

yited, \l-rv rapidly. Iron is oxidized and dissolved by al-
most all the acids. It gives glasses a brown, smoky, 'l"L'I
aveen, or black colour. Carbon united to iron conyerts it

into »!11'! I"J.,f‘.".".'l'..'-'.".

9%, Steel is of a grey L‘r:ln\m brilli
; specific grs wity 7.79 ; harder than any of the me-

nt and granular in its

fracturt

more elastie, :||n!|u' T!-.]Hl.l'.]u , and fusible at a low-
rature than pureiron. Its characteristic property is,

if -.l|.,|_1r|f1 }Jll?[r-fml into cold water

tals, :|i|-|
er tempt
that after being h .klui

¢ beecomes harder, more elastic, less pliable, and brittle; but

9

]
by being again heated and cooled slowly, it acquires its for-
mer goftness, pliability, and ductility. Steel contains only




¥

otlome of Cheme:

of carbon, and is known chemically by

| upon it, which ||I"'||lILI.“- a grey or

sambined
g CONsisis of .l:'ltllif 0.1 ol 1ron, combined

24, Lea

seable taste a

1e livid eolour, sir

* 3 specific

: 1 1 ]
iminable 5 hardens little une

rravity 11,8525 soft ; very
ler the hammer: very flexible ;
shightly tenacious ; fusible at 612° Fahren-
a red heat's tarnished in the gir: sl ightly
oxidized by air and water ; burns when strongly ,-f|1'lLtl. .]Iui
in oxy with a b ant white flame. When heated i

( "..Lil'i;-l' It unites with it, but it does not inflame Its § hun-
huret and sulphuret are brittle :
ines with, tl

0l

very duc

+ volatile

and it is oxidized “.“ and

. |
ic, nitrig, phosphorie, and other

cids. Its oxide imparts to glass a uniform density, and

ng 1'=-h:|1-|iu:5 power.  Officinal.

225, Anit t. White, ve ry brifliant, lamellated ; specific
gravity 6.702; moderate ly hard; pulverizable ; fusible at 809:
volatile when l||-rhfv. ignited ; sensible taste and smell ;

|I|i'l|
terable in cold air; oxidizable l]'.' air and heat ;3 oxide fusible
T

: nlrtn...hmw water when ionited -

combines with

-\.\-lum'\l.'n ol
by the |

wmrie and nitric 'H'|l|‘
rus and s Oxides colour

| 158 ye Jlow and m—
Ot

. hily vellow, in laree speculas
plates ; pulverizal 1|- specific gr ; moderately hard ;

160% and volatile at a

avity 9,822
sensible odour and taste, fusible al

temperature ; oxidizable by heat
e into a 'rll{"l"'\]I ye llow

sulphurie, nitrie, and muriatic
':]\.L.u- r

and .:':J'; oxide vi-
trifiabl glass; oxidizable by boilin a

acidy; unites with sulphur,
||nm, .lI'Il] colours glass of a greenish ye Ilnn

um.  White, lead-grev. very brigl

|l1'| lated crystall lizable s st

: .Inuht gravity 6.1 15 ; very
and volat

:
iy harsh and

*3 burns with a blue and
d a white smoke, having the odour of i

into a straw-coloured radiated
phuric, nitrie, and nitro-muriatic acids
Oxides black, white

1 flame,

l:w : oxide very

553 soluble in sul-

i unites with sulphor.

228. Cobalr. ”l..[||~|1-|’1fk,lilil'
cific ity between

rained, pulverizable ; spe-
10 and 7.800 5 very difficult of fu-
xidizabl betore fllxinn,- unslterable I-}_\- water ; acted
on by all the a 3 combines with E'll.'|u_\~!|iurrl.|.- and sulphur ;
Is alloys are granulated, rigid, and brittle. Oxides deep blue
--"‘] black, and colour glasses of a fine blue.

Copper. Bright red ; disagreeable taste and smell
'“” rubbed o lu.nul specific gravity 7.79 5 ductile :

’

0l




L=
very phos-

; It
« its sulphuret
is white, with bismuth reddish,

vith arsenic

phoric; its all
. g | ] PP oL N4

' timony violety; with mercu

i .« it i oxidized and dissolved by

deep re

the sulphurie, nitric, and muriatic acids;
mimonia, acquivi

brittle, and soluble ir
:-ll,l', () fif L

1

- between those of
f colour 11} the action of
ity nearly 9 3 1
-ult of fusion, ai

. lyv most of the acids,

: j P
y brilli oveen : combines with phosphorus,
I ( v rrey, colonring |

Urantume.  An incoherent mass of small a

a deep grey and pa
» hard s very difficult of fusion, even by long

e brown ; specific gravit

n by s veral of the acids 3

lies, and very so-

w, colouring

or browin.

ol

; - 1 1
isible when exclu-

det oxide forms n yellow

sol nd is extremely vola smelling like

o

Agclutinated, hard, friz ble masses, cry-
of o brilliant red; infusible ; unalterable
¢, nitric, and muria-

oxidizable by boiling sulphuri
Oxides blue, deep red, white,
los white and brown ; the former most

r in muriatic and sul-

|‘l].~i|il.:-‘

malleable, duct

-9
. forms a red solution with nitro-
an orange pre cipitate with alkalic

.nd olive-coloured with prussiate of potass.

+5 insoluble

agag, fridmm White
- 1l 1kals =
Ith an alkall ;

unless when previously e mbined

o 1t 1ol 1 , 1d blue : nitric -ed
huric solutions, crecn alld Ll ‘|1_|_[1.? red.
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237. Rhodium. “White, infusible: specific gravity 11

unites with other metals readi

¥y eXcepl mercury. ool
! 1iy i 1 T
Muriate of rhodium rose-coloured ; soluble i1

all ac 1ds.

alcohol ; not precipitated by prussiate of potass, muriate, or

.:|}'|||'c-~a:|E|i

Hhy OF -ii!\.ll;llt' i

arbonates of ammonia ; but by
alkalies in the form of a vellow oxi

238. Mercuny. \ ery bright white ; specific
freezing at —39°: boilit

gravity 18

¥

: 3
& at 660° ; when frozen, ductile and
malleable ; oxidizable by tritur i

on m the air, and 1n a far-

ther degree by the act f s not de-

: 1
tion of the air and hes

WIS ama

compose water ;

ums with many metals: and is

dized and dissolved by

e sulphurie, nitric and oxXymiu-
riatie acids.

3 = 1 . 1)
Hie, msipud, modorons Spe-

between iron and
goid ; elasticity be

.
e sound;
h under
of electricity, ealorie, and

§F :Il:!\‘ |'|\' i'[IlJI-

considerable du

y and tenacity :
cond

the hammer: a P

Koyt
oxide i

I:"EI'IEI |!('lE |

Il.\II_'-.,
nercury. It is
by the sulphurie, suiph

anda amal

» and ni-

es with ¢hlorine Its oxi is olive ;

sedneihla b |
reducible by y and Nlght and heat :

|
the other metals, hydroren

colours som ses of an olive green, and is very soluble in
ammonia, f:
“a brilliant vellow colour, 1no-
ravity between 19.25¢ oft
_ elasticity or sol 1smess 3 so ductile, that

' e extended more th:

] han 650,000 times; ol very
great tenacity ; 1:1~i|_~.' hammer hardened ;a4 good conducton
{ o | 1 . 1 . .
Ll calorie, electricity, and fusinr ol Wed
1 1 ' b . =
wood ; brittle when co 11

kly; ery "‘.:I::I/'“I_'_'; in octo-
}l'lli'iir!w; L 1

lent hegt

unalterable in the aiy - ind vio-

spersed

Into a vit

hl."' 'l'l'\'L'LIW-' ity 5 soluble sulphurets ; rendered Lrit-
¢ BY phosphorus, arsenic. bismuth, tin, and antimony ; less
rittie by Jn-:!u'; sol

uble in mercury ; hardened by zine, copper,
s and silver: oxidizable, of a purple L‘u.’uur, anl

ron, steel
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htlv soluble in nitrous acid 3 readily oxidized and dissolved

and heat, colours glasses purple or topaz yellow, and torms a

> 3 1 Ei .
by r::lu--|1'=|;_l--.||c- acid. Its oxide is easily reduced by light
fulminati compound with ammonia.

L Of a grey whiti colour, almost blac k when
LI rn.,nmn'upruh- ‘-llllp!]l oravity 20.850 to 2 1,061 5

softer only 1||,.|| iron, and less :.u-"ll only than :_r..’.[: muost
difficult of fusion, above 160° of W edegwood ; a good con-
ductor of electricity and galv wism 3 unalterable by air.and
I-__f|'\-- ol {“.Il|:h-

heatl 3 converted into a ;fll y ||umiu‘ its first de
tion, by electricity ; unites with phosphorus; forms alloys

aiik
casi

with arsenic, bismuth, antimony, merenry, Zinc, tin, e

iron, copper, silver and gold. [t is oxidized and dissolved by

» acid, and more readily by the nitromuriatic.

the oxvmuria
Oxide grey.

ACIDIFIABLE METALS
949, J.' rsfen. Small

grey : specific gravity 17 . ;
air by heat, and afterwards acidifiable.  Oxide yellow, pulve-

rulent, colouring glass of a blue or brown colour ; and a white
harsh powder ; specilic aravily 6,12
a4, ( italiwm has hitherto been examined

onlv in the state of oxide or acid, which 1s a white ['1"-\-||-1

i

insoluble in water mn .~‘|i}1!.lu|'|l'. nitric, ol

muriatic acids, but in citric, tartaric, and oxalic acid

soluble 1n wates sed with potass o) '-;u!.l.; solution not
precip tated !II\ |'-Il|=.".|'.| ||\- I'"Il wret of pulass, but

|_|;{n_||-|1..i“! orange by iIi|!I‘\.|'I| of galls.
! b ;

244 Arseni ( l[l'l-\.' k' ites of a i|‘u'i_\' brightness ; [riable

0 and 5. I',

ik x:l|:l\ll;‘:::l|l at 540

specific gravity belween 8
.-1-_|i[]|||.| A Sme 1 ||lu 5_'.1!!.l‘ H l'l'_\-'lll |.f..||JJl': oxidizable in the
nmable at a red heat, and sublimed in the form

cold air; in
of the white oxide or acid ; farther oxidizable by the nitric

and nitrous acids ; combines with P |u-~p]u s, ~l||| hur, and

7
e Y

many. of the 1||l..||"" iluble 1 ||\e||.|:-_v
lenaem. In black ) um.u.wr'w

friable masses, |1.|\'|1:r_v little metallic brillian ¢y 3 specifie

_-u:lill.ul--l:, black-

aravily 8 6115 by n strong heat 'llll'l"'l' mio a white l|.||||.||1

oxide in needles, and very acidifiable : oxidizable boiling

_c.ni]-iuu'.\ acid, and acidifiable by the nitrie acul., It forms a
HJi| huret 3 and 11s ;|||{'..\~. are _g;l'i:lllh.l.ll'_!j and 1'...‘1",1i|-'_ .-““i
white, pulverulent, styptic ; specific gravity 8.400.

246. Chromum. Agglutinate d masses ol a whitish arey co-

lour; wery hard, very brittle, and very infusible

)

||'i|l-ll.‘- to
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be difficult to oxidize, and easy to disexidize; does not ap-
pear to ei-.'.'n-'.!":lil‘--' water ; not altac ked by the. sulphuric o
Muriatic aeids; changed into a green oxide, and -l|'="\\i1|'l-i'-_
into a red acid, by the nitrie acid distilled from 1t.  Uxide of
a beautiful emerg

! green ; acid red, and, combined with lead,

rich oran e-yellow.

COMPOUND OXIDES, ACIDS AND ALKALIES.

247. We have

"i"""“]." noticed all the binary combinations
which oxXyge

: substances form with oxygen I'hese in
reneral have considerable permanence in their characters, and

admit of few variations in the proportions of their constituent
Prog

1
wWinciples,

] But oxyeen is capable of entering into combina-
*

n at the same time with more thah one simple substance,

torming oxides and acids with double or triple buses, which,
-;I'a ='|!1|--x'f[l:n-lle‘\" I'the iIIL_'t'm‘;i'-‘-ni L]L]:nl)m' ol ].n'|||('-'.[pj|-~\, are ‘~lllJ-
Jectlo greater variations in their proportions, and are less per-
manent in their churacters. These are, however, the sub-
stances with which }nl'.:ll'mu:'}' is chiefly occupied, as the

Y come=
prehend almost the whole of the ve |

; . ctable and anima king-
doms LI !;-\llll-lk, b rowing Ltheir arrangement from natural

history, have almost always considered them under t

\ egetable and of Animal Substa

I l]'.:l'ul.
But such an arrange-
ment 18 s0 lll(n]:'\' unconnected with the !'Jill\']!l.l". l?!‘[}!J'.I||‘\-
try, that the impes fect stare of our L;,L:u.|"=!|1_-1 1s the only apo-
lU_"\' that can be offered for its continu inee ; and

limited as
that knowledge is, we are persuaded that an attempt at a classi-
hieation of these bodies, on chemical

}

principles, is to be pre-
terreq

COMPOUND OXIDES.

248. The compound oxides are characterized by their great
alterability, and by their affording, when barnt with a sufficient
quantity ol oxyvgen, both water and ce

be divided into

rbonic acid. They may
. ‘Ternary oxides, containing various proportions of car=
bon, |I\L1.l--_|1-||, and oxygen 3

. Quaternary oxules, consisting of nitr

en, carbon, 1'._\'-

Grogen; amnd oxygen

249. The ternary oxides coincide nearly with the ciass of
vegetable subs ances ; and are characterized,

1 1 - . -

a. By thetr ]pl-lit-_*‘ converted entirely into water and ear-

bunie aeid

FLAET 1 I

gr ik

. 11 _
sy when completely decomposed by oxy-




j"_‘.’r "TRENR ,f ) rl.l,r v l’]}f(}'}f!r!l _.’Jp

b. By their undergoing the acid fermentation, from the
:lL'[il]I] (l!. :|i|- \Lt‘iiJ water;
e. And by their furnishing nitrous gas and carbonic acid,
when treated with nitric acid.
250. The quaternary oxides coincide nearly with animal

L'lq_-r"rm-li.
hing, when decomposed by oxygen,

‘:1_'[1?'-[.']!“'['.‘-. ;l||Ll are [,'l:'l

a. By their fornis
:Lrl‘.1;1||r|.i;1 as well as water and carbonic acid gas ;

. By their becoming putrid from the action of air and
water;

¢. By their furnishing nitrogen gas when treated with ni-
tric acid.

d. And by their furnishing ammonia when triturate

with potass.

I

FTERNARY OXIDES.

Ty

18 a transparent colourless liquid, of an agree.

abl r smell, and pungent burning taste: specific
4 W P x & Yisd s 1 ’ P M ik e . 41§
gravity 0.8. It remains fluid in the greatest natural or artifi-

cial 1'.'Jui. It boils at .".'f}".. and in vacuum at 56°. Alecohol
unites with water in every proportion. During the combina-
tion, caloric is evolved, and the specific gravity of the coms-
¢ than the mean of those of the components.

pound is gre:
Alcohol dissolves about 60 of sulphur, when they are present-
ed to each other in a state of vapour. It also dissolves a littl
[.!,tw-ilfsul'ull‘-. These solutions are r.’t'{'::|1||..~=:~.t_-:l E:_\_' water. It
dissolves the boracic and carbonic :L('I-Li.ﬂ, ;LII]I]'|(;]]i1|, !‘-Ud:'. and
potass, and is the means employed to obtain the twolast in a
» of purity. Its action on the saits is various. It dissolves
the vol
nin, cinchonin, extractive, and in part the gummy resins, Al-
cohol is very inflaimmable, and when kindled burns entirely
away, with a blue flame without smoke. The products of its

tile oils, resins, soaps, balsams, eamphor, sugar, tan-

combustion are carbonic acid and water. It is also decom-
lH:_—l'l] E'_\' ‘J('il‘nlu' transmitted in the state IJ|-1':|}|nlll' 'l]l]'nlil-_{h a
red-hot porcelain tube ; by being heated with the fixed alka-
lies ; and by the action of the sulphuric, nitric, and acetic
Is, and of chlorine, Officinal.

Sulphuric ether is a transparent colourless fluid, of a
very fragrant odour, and hot pungent taste : specifie gr ity
0.758. It freezes and crystalli: it —46°. It boils at 95°, and
: wuum at —=20°, It is very soluble in air, and during its
ation it p oduces an intense degree of cold.  Itis solu-
1 ten parts of water, and in alcohol in every proportion,
a small portion of phosphorus, and the solution is

ACI
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decomposed by alcohol. It absorbs nitrous gas, combines
with an
outc

1d dissolves the volatile oils, resins, and ca-

Ether is extren inflammable, and burns with

a white flame. Its vapour explodes when kindled in contact
with OXygen
rine, and by
tube.

ras, It is decomposed by sulphuric acid, chlos
i : I

ing transmitted through a red-hot porcelgin

lf.'- i:".lll‘[li1:"lll.~ are *-X_\_u'l'in' r';n"m.} . and !:_\||I'n_:-"f_".1;
the proportions not ascertained, Off o,

253. An ether perfectly similar to the sulphuric may be
prepared by means of the phosphorie or arsenic acids.  Into
the composition of these ethers, none of the acid enters.

25%. Muric

ic ether, nitrous ether,and hydriodic ether, agree
in being more volatile than aleohol, but each of them derives
peculiar properties from: the acid which enters into their
con i as an essential constituent.

ethery, benzoic ether, ovalic cthery nit

; ¢ eller,
e, ' . . fi
Rery and tartaric eth

ery agree in being less volatile than
and differ like the preceding from the |

resence ol
resjiec tive acids.

&

256, J’..-.f_r'.--r.f.-':'r’..".l' .'-],'-.f..?'.n’l." 1,l
tilling acetate of barvtes,
fi

rocured in greatest purity by dis-
It is a white, limpid fluid, taste at
t acrid, afterwards cooling, smell resembling a mixture of
peppermint and bitter almonds: specific gravity 0.7864, in-
flammable, boils at 165°. It mixes readily with water, alco-

1d volatile oil, and hot olive oil,

It dissolves camphor,
when hot, wax and tallow, and a little sulphur and phos-
piorus. * It dissolves potass, becoming darker coloured. I
is changed by sulphuric acid, and is decomposed by nitric.
It enters into combination with muriatic acid, forming with it
a peculiar compound. It is contained in vinegar.,

$ Fized Qils are transparent, more or less coloured,
somewhat viscid, inodorous fluids, having a mild taste and
unctuous feel.  In the differer
ries from 0.9405 ta 0.9153.
diffi

it species the spec ific gravity va-
The Iinilll ol congelation also
s :'z:]':.~h|r1';1l:|)'. but in general it is within the
the ordinary temperatures of theatmosphere.  Their bailing
point exceeds 600°; and by being converted into vapour,
they become empyreumatic.  Fixed oils do not seem capable
of combining with charcoal, but are freed from impurities by
being filtered through hot charcoal. When assisted by heat,
‘-!'_"}' dissolve sulphur and phosphorus. They mav be blended
With sugar and gum by trituration, as in emulsi s, and they
dissolve the volatile :,il;' resins, ;11“I.,_-‘|r|||1:11,' resins. - With the
alkalies ang earths they form suuph‘, and with metallic oxides
plasters, They are not soluble in water, but have various
habitudeg jp regard to alcohol. They wnite readily with

range of
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oxvoen, which renders them concrescible. Those oils which
ch'\' “-i|||ul:-[ ]Ip-alll-_'. their Lranspar ncy, as |||i»e-(|! 0ll, are

ing oils, in contradistinction to the fat oils, wineh

termed dry
:.||”|] '."L!]ll‘-:ll‘]' +]!'t'fl|r”' \'fil]l_!'. ‘Jlr'”ir“' -'ii.lrl [Flll\.. :1”(1 I't=
main greasy, such as oil of olives or of almonds. When
I]n'l‘. lll'('l‘l:ll-' rancid, I||c-_\ undergo a further degree of decom-
d. Oil in the

your is inflammable, and burns with a white flame.

position, and are found to contain sebacic &
state of va

When the combustion is 1'<L|I1;|i\".L" thi products are « irbonic

and water, but in reneral 00l I .'::-a-l|:-i|i|-l".i d. I'he

acid

ixed oils brown and thick. and con-

sulphuric acid renders the
verts them into water and charcoal. The nitric acid oxyge-
nizes them. The oxygenized muriatic acid or chlorine blan-
ches 1|1|'l||. and II'I:IIé{I'\ them concrele, like tallow or wax.

l he oils oxidize several of the IJ|"!:II"~. and are oxidized by
several of their oxides. Officinal : Oil ol almonds, linseed,

nd cocoa butter.

tor oil

mustard, cas

258, A

=58 TN

iy properties in common with

the fixed oils, and differ chiefly 1n their being cong | and
opugue at [,Elr' f!'ll','ll rature the at '-"\i:iil_l'l" They diffier
considerably in Huidity, from the%emifluid ducks’ grease to

l||\' solid mutton suel. .\|| these lats as \ll'-l nas I||:' Ji\ﬁ{i|
oils have been lately asceriained by M. Chevrueil and Brac-
conot to consist of two substances, Stearin and Llain, com-

bined in different proportions.

259, Stearin is crystallizable, white and brittle, with lttle

smell or taste. It melts at from 109 to 120%, 18 sgluble in
alcohol. It is
with them soap

is the fluid constituent of oil and fat, re Jn.iiml.-_-_{'

itered by the action of alkalies, and forms

It 1s seldom pure ol freet from colour and

Y
nulated

and crystalline in its fracture, ol & white colour, and without

Wax is a solid of considerable consistence, gr

IV remy hile odour or taste. It softens and becomes }s|:|--u
tic when ve ry slightly heated; at 142° it melts ; at a higher
temperature it 18 in part vaporized and decomposed, and its
vapour is inflammable. It re sists in a remarkable degree the
action of the acids ; but in most of its other properties it re-
sembles the fixed oils. rll.'|||r|'.|'-".rrl|'|".

I n ay be obtained cry stallized 1in white ir=

hz2. MIerina

plates, of an unctuous feel and tasie, and a vopd

| It melts between 90° and 95°%, and at a |||;_Ih[-r Leime-
perature may be sublimed almost unchanged. Its vapour is
inflarnmable, and its Hame is bright, clear, and without smell.

By exposure Lo the air it becomes l".lJ..-]LJ._Ii- It is soluble, es-




yect, 1. f’.lfn'ﬁr;."irfh’r rlr_,("'( I;‘lr'r'a'.'f.*;.\'.f.r'f_f'. 11x

WL 1..\ III'\' 1|1|,_ a

stance of heat, in alcohol and in ether. In
TR LY R T
ts “'|='i properties it agrees with the fixed oils, with which

P
i

it es very readily by fusion. Muscular flesh, by long ma-
. n in water, is converted into a substance very analo-
gous to spermaceti, but more fusible. melting at 82°; and I'_i'
calculi often consist of another, which is much less I
ble, 192° for its fusion. For all these va-
| 'l-, | '-r_\ has |:|'c1|>[1'-='tf H]L' J_’l'[l{'l'i-l' name Ire

‘\El('!'!

are combinations of the fAuid or concrete hixed

) i
with alkalies, eartl

15, or metallic oxides, The alkaline
have an unpleasant taste and peculiar smell, form a
solution with water, and a transparent one with :I.-tu'tlnll,

| are powerfully detergent. White soap 1s made of so

and olive ail Brown soap contains also resin. S

Ot
Oap consists of potass and whale oil: the white SpotLs in it
ate lrom the addivon of a litte tallow. The volatile linimer
ol t

|il' i’lh '.."“I'I.('C'J'Il'|l"~ i‘- il ‘-lPI]I Iﬂ ammonia \':ll ol |\I:_ oll.

The alkaline soups are decomposed by all the earthy salts.
The alkali of the soap combines with the acid of the s: s, and
rthy soap is formed from the union of the earth and oil,
( .|.||'-. i are insoluble in wi The alkaline sos aps
are decomposed in the same way by the metallic salts. The
E* 1

metallic soaps are also insoluble in water ; many of them ary
soluble in oil, and some of them in .I.|.'.|lhf.'l

ol soda and ammonia.
64, J rs are also combinations of oil wi
" 'l'r Cy ar
L | |'}||'.|l.

LNy .“;1\-F1-.

metallic ox-
e prepared by their immediate action on each
Ulive oil and lith; arge are most commonly

n-|.||-!|-_\-|!.
l, rh |1¢u- ] W 1ster,
-’ ola s differ from the fixed oils most remarkal

eing \-l|lllhr1 unchanged by heat under 219°: by eva-
ratin

0 a-'m|ahuh, without |t.|'\'li‘-’ 4 stain on paper ; by be-
sapid, often pungent and u:imcum: and by being soluble
in aleohol, and to a certain de gree in water., !"f‘ are more
inflammable than the fixed oils, and burn with a lu
f....l.. » emil a great deal o

\\]l:[l
\HJLI]\J y and require more oxygen
1:\. exposure to the air they become

loured and 1]:1:!.. and are at
I

CiF combustion.

last converted into an almost

“i~". are :a]rm oxXidized ;Li.cl COnve l':ul il:‘.l'

resins by muriate of me rcury and muriate of antimony ; the
acids

act o them with greal v
ol

Winrous “\,”

loience, and are even ca

flaming them, Un the other hand, they resist
action of the all

the Y agree with the
' 1n Lunlpn-.llsulj,

kalies.  In their othi reneral proper-

.I.-,u,.| n||-,, trom which li'.r'\ seenm Lo

only 1n containing a larger proportion



Ix Elements of Pharn

of hydrogen. In other ri sp

P_-'!_l;-r,‘i;!”‘. in I||l:|' taste

water, others are viscid, others 1 sl ninutio
of temperature, and are ever nerete, and othe
are capable of forming cryst lizations.  "Their predominan
coloprs are the different shades ol ye llow and red, thie
are also blue, green and glaucous e ential oi Iheir

97 to 1.0489, licinal : Oil o

C

> oravily varies Irom 0.
L "

anise, l‘;ija"lmf., caraway, fennel juniper, lavender, n y Or]
ganum, pennyroyal, peppi rmint, pimento, rosemary, rue, sas
--.ll-l'::‘-. s i:iL'; spea mint, turpe nti e, cloves, and all aromat

or odorous substances. ton Ol of aml r, ol

hartshorn, of petrolenm.

266. Hesins are concrete substances, po
degree of transparency, and generally of an amber or browni
red colour. Their texture is homogeneous, and their

ACLUT

vitreons. They are |-:|.~i|_=,' reduced to powder,
£ .\' VATlCSs from 1.0

acclatinates. Their specific g
1.2289, 'They have little taste or smell. I'hey are eleetries,
nelt without sul-

[Exposed to a certain degree of heat,

ration, but they are 'I]"L‘t‘nl]llahg'\] when converted in-
) Their vapour is inflammable, and burns with a
large strong flame and a great deal of soot. R
fusion with sulphur, difficultly with phosph
':\[']][:‘I‘ the fixed '.il|‘|l1 the volatile oils, and. alkalies

fering

unite by

I'hey are so-

luble in
and in nitric acid with evolution of nitric oxide gas. They
| are not acted upon

inal ;' Pine resin, dragon’s blood,

are insoluble in water,
oxides. Off

.l]l'!'llj 'l-u|'|l, (_;il(-;;ll and i‘:m:n!;!, :]n‘[t.-||‘.||.r. benz i, SLOTAX,

W metalln

|
balsams ol

nn, l;l.i'ill]ﬂll'l-".l'. 1 E'-:Ii'll\'. saNGArac, ¢ ni.

267. Guatac differs from the resins in being soluble i ni-
tric acid without the assistance of heat, and
acid instead of tannin; in nitric and oxymuriatic acid, chan-
ging the colour of its solutions to green, blue, and brown, suc-
{-;-b,\;i\'g-l‘\‘, and in affordinge n I|:L;'_-_'L-| |i|1.|1'.'-'.-'\' of charcoal. r.J'f-":

268. Lac differs from resin in not i--'-in.:'_r soluble in

lorming oxalic

ihol
“-i:h(nut lh:' :liii <1l';|, ];:)L!in;[ L :||1>|-:':11|1|'r',J ;qu! in i:till-,; ir'I'L'Li-
],1i‘.:|.[1':1 from it as it cools. Vauquelin a .
from Madagascar, which contained both resin

L8

lyzed a gum resin
ac in the

Prrp'run:'ii[-]h of 84 to 6.

o690, ﬂm.’ln'.l, cap o and about um"-[lliill of sane '_“__-,_ 1.il|'e'

from the resins in not being soluble in alcohel without pecu-
liar management.

270. Camphom is a concrete friable sul

I a white co-

lour, with a considerable degree of transpavency, and a cry-

talline appearance, specific gravity 0.9887. Its taste is bit



Ixi

e alicl i.'['li'l.

ec It is

|!.| P |.|l‘l may nelted
-“\'. vapour \\||‘11 Itlllt.il'i‘.-
s in hexagonnl Plates.  lts vapour is exce t]!llﬁf -
mable, and when d, burns with a very white

evaporated unchangi

EI];I’ :‘.' l"\'i‘ﬂ_—
ed Crys talli

a great deal of simoke, | aving no ['4'\il]i|ll1ll- I'he
produets of its combustior are carbonie agid gas, charcoal,
an ter. Camphor is ~-~lu1ur in alcohol -t..i in the acids.
From these solutions it i s pre cipitated by water. It is also

. |m11: volatile llllj |I\|1| but on 1':1:1E:.'2|L: 0=

in ])illi.‘Ll'----.' cr

It is insoluble in w
sy Mmetal - meta
e aeid it is convert-
in many

a-=

Lnr o1 |\\ ||l-' alkalie

ables, but is

« Starch is a fine wh p-:'ﬂn]: ry generally concreted in
friable hexagonal eol umms; smooth to the feel, and emitting a
ticular sound when compres ed, It has neither taste nor

. Ivis muuulln sedd by beat, It is not soluble in cold
water or in !]{ulurf W |.|||| water about 190 I, converts it
i;l'li;' !\..’]u Ul 1'II1|'||']“'|-, nl.ll |I on tr-u||||u assumes 1|ka.111|1.\|.\
consistence. l|:|= jelly, by |u.11, becomes trans-

parent
Starch,
ll.uul ) 118

tle lik WC

10t soluble in cold water.
hot water, eannot be re-
It is precipitated by infusion of
]l't(“[nlq e is redissolved on heating the mix=
» but is not seluble in aleohol. At 78 F.
tery solution ferments on the add

it becomes \rlll]]l[:‘ i

-'.i|_g'|:||1-
original state.
ralls, and the
ture to 120

its wa-
dition of yeast, By roas ting
1 cold water. Is converted h\ three or
tour hours boil ing wit h sulphuric acid into a saecl

Officinal : Whea t, stare ||. flour,

Asparagin crystallizes in white, transparent, hard, brit-
tle, ]llullll:utl il prisms ; taste cool and n-uuu-uu-: 11'.u|i|_\' 80-
sparingly in cold, and insoluble i n alcohol.
Solution does not alfect v getable blues, infusion L>1 nutgalls,
acetate of lead, oxalate of ammoni: 1, muriate of be
drosulphuret of potass.
renders it more

warine liquid.
barley, oats,

JrI|3 e tit iluu water,

irytes, or l.x‘-
s no ammonia, but
iil.«.w.u.’u s in nitric acid,
colour and bitter taste, It has
n the expressed juice of asparagus.
nudin is a uhm pmul.r insoluble in cold, but readi-
ly soluble in hot water ; insoluble in 'Ic ‘ohol ; |1.1|n-. with the

H.“““ of carome I ‘!l-if yields oxalic nei d, \\'|h.-|1 treated with
nitrie 'llili,

b S

Potass dise Ngag
soluble in water, It
forming a solution of a yellow
!I| Ihlli: ln‘1'|| |

279, I

ound ulllL

1 hard but brittle subs stance, ni a white co-

I : .
*u“}m-w[ to ! n semi-transparent crystallizations, of a




sweet taste, and without smell. 'When heated sufficiently it
melts, is decomposed, emits a ;1-1':;’ ar smell (caromel), an
becomes inflamed. Sugar at 40° is soluble in its own weig

of water, and in still | <192, It is aleo soluble 1n abot

four parts of boiling [t combines with volatile oils,

i - : :
and renders them miscible with water. It also unites with
pot: d lme It is decomposed by the concentrated sul-
phuric and nitric acids. According to Lavoisier's

ists of about 64
inal : Sugar, ]11‘1“'_

Telly

ents, it

Thomson’s exp

4 g .
charcoal, and 8 hvdrogen. , manna.

'homson) does not ¢ry stallize 3

210. :[11'
in water and aleohol. Taste bitter sweet. Soluble in nitric

acid, and yields oxalic (ficinal : Sarcocoll, extract of

uorice.

inice of acid fruits. It is de-

] y s contained in the
1|-n|h~-! from them in the 1u||nr1i v soft tremulous mass, almost
:’.I.r! :l:!l'w':l] le to the taste. Itis *Cr':ll'l"'l'. solubl

hen the so-

..u:.(llll'|l"‘1
cold water, but very soluble in hot water; and w

lution cools, it again assumes a gelatinous state,
l

:ts combination is well known, By long boiling

property of congea When dried, it becomes tri ansparent,

hard and brittle, rese I!.lmn-f gum. It combines with the al-

]-'.:nlu':- '111|l is converted by the ni itric acid into oxalic aci
Ac Illllllﬂll-\ fruits.

[.re.a 1, when completely dried, is a brittle su

ol a ll}::lt'L colonur, .'I],ll vitreous {racture : i! | :—|I.I|!~=|' 1n s

[!.'a]',_ i ;,\. [HI_|.\'I| maore B‘Ilj“'.]i'.‘ in hot than in cold water. -J.ill'
solution has a dark brown coloury astringent taste, and pecu-
Il 3 it is precipitated by acids, in the form of a viscid
by carbonate of potass
itate wi

liar sme

iteh : it is also ]Huipll ated
1kes 5 it forms an insoluble elastic precipi

fluid, ‘I|\-'il

m ‘Lf:nw Hi
ge lating '[Iili c"l[" |p,||r or 1J|;lt'k l‘n't-['liriti‘ﬂ[‘- u'iil: 1ron.
Hatchett has prepared a species of tannin artificially by the
action of nitrous acid on charcoal, and various substances con-
taining charcoal. Officinal : Galls, uva ursi, tormentil, rhu-
barb. ,~=|u]nr|lh St Lucie lihlhl?ll{. swietenia, simarouba,

filix mas, kino, catechu, sa
7 tine, transparent sct ||. s, of abrownish-red colour;

scarcely any smell ; taste bitter; slightly acrid and not at all

d aleohol,

NaAlseOus § inalterable in the air; soluble 1n water ¢

but insoluble in ethers; decomposed by the sulphuric
i|i[|.|' ac
ids 5 pre ipitated by the oallic acid

aciuis

and dissolved by the muriatic

:c]f.-|lll",
sparent white quadran

brilliant semit




Epitome of Chemistry. Ixi1ii
gular prisms, soluble in alcohol and water, solutions .‘.'t the
ilies in acetic and diluted nitric acids ; seluble in oil.

QUATERNARY OXIDES,

280, Gum, when pure, is transparent and eolourless
reduced to 'lruu.lh'l, without smell and of a "i].ﬂl'll."' sweetish
taste. The solution of gum in water constitutes mucilag
1s thick and adhesive, and soon drie

3 t"-‘i\i.[}-
re j!
s when exposed to the air.
{.;'IILH i‘- "ll‘l1 f'ill”l’.!{' in I_IJ!,' L\I'Hi\ :1['|I]'~
in alcohol, which even precipit:
triturated with a small ¢

: but is totally insoluble
ites it from muei age, When

J\|.1|-[i|_\' ol oil or resin, it renders them

ilLI.-‘Jimum\fanmnmn:u
ge may be kept for many ye
; but it is decomposed by the
By oxygemzement with nitric aci
Cld

miscible with water, Gum is very |
(Jtl»lrt'r_'-z:lrljluu

i1.|u1'| 3 even mucil ars
without change strong acids.
» 1t torms sucey ssively mu.
» malic, and oxalic acid ; with oxymuriatic acid it forms
citric acid. When exposed to heat, it

does not melt, but sofi=
swells,

and becomes charred and incinerated. Its pro-
are carbonic acid, and carburetted Il_‘.':[l'ugr'n gas, eme
mmatic oil, and a considerable quantity of acetje acid,
ined with a litile ammonia, Officinal : Gum arabic,
linseed, lr'lli“['{ seed.

281. Trasacanth is opaque and white, difficultly
s MOt sweetish, is very

com

pulveriza-
sparingly soluble in water, but ab-
sorbs a large Proportion, and forms g
adhesive, but cannot be

!l-l‘wi{'. I[m .\Hlll“t][l |
drawn out into threads
res a fetid smell,
It is insoluble in
0 more nitrogen and lime
Tragacanth. :

. It moulds
I|. 15 F\L'i"1'i]'|-|.'t[l'i] by ni-
aleohol 3 and

readily, and acql
trate of me reury. soems to
conta than gum does, ( Wilicinal :
282. Ulmin, a solid, hard, black subs
able lustre ; when reduced t
readily soluble
water:

tance, with consider-
0 powder, brown:
1; soluble i a
solution transparent,
nous or adhesive

I‘JI‘\F|1|.'.|. but
simall quantity of
blackish brown, not mucilagi-
3 msoluble in aleohol or ether ; ]
Into resin by nitric or oXymuriatic acid.
only by Klaproth, and supposed to be

2 in the mou

convertible
Hitherto examined
a product of the ;

s
Ngryg

. =58, Eaxtractiveis soluble in waler
n aleahol ;

it 1s also soluble in the
" :
x'f'llllrllr']'. It
‘-\IZI!'II l“«.:h]\'

soluble ip Wy

s especially when hot, and
weak acids, but is insolu-
aliracts moisture from the

atmosphere ; and
ed in water,

it absorbs oOxXyren, and
: wer; it is also altered
muriatic acid ;

| becomes in-
and precipitated by OXy-
affinity for alumina, and (e

It 15 found in almost all plants,

it has a strong
tonposes several me

tallic salts,
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EJH‘L can scarcely be p ocured separate, so that its character

e not well ascertained. f}_
284. G

In sirict propy
I i

here, as they are sc cond \ny comp
much in the
with extractive
principles not yet ascertained.
galbanum, scammony, assafeeti
num, ol

285. [ wiple (
lowish colour, ductile whil

re.

r (3
pitter, ol a yel-

» (v, not fusible,

e solt,

soluble in alcohel and water, not erystallizable, precipitated
1\ nitrate of silvi acetate ol i.a'n'.\!- .“..
tian, :'r\]1|('.v"|'||]|l -|-]'.: 1y ,.-Ig[]-_lgu'.i]'l_"., L'i:|||||
marsh, trefoil, lesser centaury, blessed thistle, different spe-

emisia, cinchona Jams

Quassia,

on, colomba,

ensis.

l'il'h (?1‘:

. : - i
6. Narcotic m 1izable,

Crystit

ine , €I
in cold water, n

parts of boili i
P i
alcohol, in hot ether, in

.-'i|r-_:| 3 1101 \'{Ji

reotic.  Officinal : Opilum,

I

By hemloc |-.. -:|';|:|'.|1||i|t|||.

ca, belladona, hye
287. Aerid prin », soluble in alcohol, water, acids, and
alkalies, rises in distillation with water and alcohol,

tralized by alkalies or acids. E_Jf-'.."-

tim, arum, h-::”;'!u-:':', pryony, Iris,

mustar

chicum,

solu

|l|'u'i:';,l:".vn
hol. O
ipecac

289. Ine
without taste or smell, insoluble in water, alcohol, ether, and

1N, pepper,; opium, ¢
’

rg¢ has a deep blue colour, is sli

oils, forming a deep blae solution with sulphuric aci

precipitated from acids, soluble in alkalies, becoming

1s obtained from the indigofera tinctoria and isatis tine

290, Caonlclic ' not been emple
drying it, is of a white colour, soft,
and difficultly torn ; specific gravity
exposure to air; insoluble in water, but softened, so tl

e, when smoke has

its edges may be made to adhere to each other ; insoluble i

alcohol 3 soluble, without alteration, inether previously ag
ed with water, and in rectified petroleum ; soluble in vol

sible by heat, but altered, so that it remains ¢

oils ; and fi
inous after evaporation and coeoling ; inflammable 3 insol

A
in alkalies, and decomposed by the strong ac Is. Iti




irom Havea eaontchoue and Jats :
and the Ficus Indica, Artocarpus ini
enla ela tica in the |'j|-[ !llll’fl‘ﬂ.

. s a green, gluey, stringy, and tenacious sub-

tance, insoluble in water and in cold alcohol ;5 unites re

with the oils, and is soluble in ether, forming a green solution.
2. S constitutes the epidermis of al] ve getables.  On

the Quercus suber it is thickened b y

gree, and forms common cork It isali

mfammable

in a surprising de-
el

it u-|-a-!ir substance,
1 ame, and
lab ! ] ny men-
osed by nitrie acid, Lur' i-£t:],\LlILli 1=
cid, and an unetuons substs

’ .|J-U|'L|i||‘-__'_' with a

ving a very spongy chareoal 5 it is not
straum ; it is decon P

ance.

nin 7y, when stepara

ted from all the other
matters with which it is combined in v getables, is a pulveru-
ent, |:.‘|I'i||:-i, or

'![:i.-.i |1|;|h'. more or

Consi

igx.-i L't)..I.JHI'.'Ij\ I"Il
le weight, without ta ste or smell, and insoluble
aleohol. When e posed to a sufficient heat, it is de-
composed without me lting or swe lling, and is converted into
charcoal without any chan e ofform.  Iis !mulud- by com-
bustion, are carbonic .1{.|l1 and carburett
Ty empyreumatic oil, and

Hi} I:-'L'-.r into the mallc, o

water or

ed |1\ Irogen gas,
etic acid. By nitric acid, it
¢, and acetic acids. It forms

1||| alce "'lCl]l (

all vesetables.

n, a '\'L]llh al Hilflk Hirl]\l aAnce,
s Insolubie in water.

without smell or
alcohol, ether, oils, and vezatable

kaline leys, and when assisted by
I nitric ac .cJ. formin

roxalie aeid.
205. Fungine is more ot less white, soft,
elastic : on distillation it lurnishes
tfuumrlum(l by nitric acid.
..."'.u- f"' ?J’

: soluble in ~[|u.r|r

insipid and little
ammonia : inflamm: able, and

grey white y ~1-~=--, Iil'm and lal'itih-. having
eculiar sonri uil smell : insc

€XCl

1
H |

'l[f'l:]mi and 1 wiuter 3

r the vinous ferm ntation in \‘.ill]! and yie |{]IJ1 ani-

monia on distillation,
T. Osmgs i !'II[(“ﬁlt-lll'tJ\l'll extract, of
smell, and a strong taste
water and aleohol, and

ull

i

xone, an aromatic

resembling gravy, easily soluble in

the solution precipitated by infusion

galls, the nitrate of mercury and acetate and hnitrate of

le; ul it yields .;lm'mu:a
'"l‘\ !n?u-u’r.’ resem

than w; iter, without ¢
acrid tag iLe,

L 4] Ju]l Tl!L
rate :;I

or the

*in appearance, heavier
nauseous smell and an
soluble n water ‘111:3 :11
ted by subacetate of lead, nit-
alts of iron, but not by infusion of -=;uJ.\
; it yields little ammonia.

~

uf.nlr' ]1 wing g
both swe et and bitter,
solutions precipit;
mercury and s
acetate of | ad ;




.rJ'_I ements e'_ir.'l _frJa"Ie'.'a’J'a.'r'- ICT

when exsicca
g vilreous !.'

and forr
<) :\l'i:il1!-'.
ls, even w

|'r-~;-..‘.'!|ii[:='_'
i]1.l|-L.|.
with it

much dil
tannin, with which it forms

] It > A1l .\-
ted, it 1 E-JII_.I|
Icks yellow itate, sool

I _-_[ill Lhe

- Lt
nereting mto anadnesive, eia

appearance,

"y and lo

resemblir imonia, and
soluble in :

carbonate of potass, and

iling water.
r alcohol ;

soluble in water. The solution of g

comes :-_r,u]‘ and afterwards ;I'.]‘:I".<|.

nitric .'iL'.iL! or ]:!';s!, its |J!'l1-.ill|'l- shew that it cont s H"'\
a small proportion of nitrogen. It is !-l":.'n".lt'::'!.t contained

:|Ii|!:|'|l-.
lue and
almost
umen, when dried, is a brittle, transparent sub-

pale vellow colour, and glutinous taste, without

300,

stance, of a

smell, =|'.||\. soluble in ¢old water, |||.~U|L||r|c- in boiling water,
but softened and rendered ops que and white when thrown in-

i

to it insoluble, and retaining its transparency in alcohol :

swelling ; ‘u-u-!nmg brown, and decrepitating when suddenly
ly exists in the form of a viscid,

l\'l\l-l"l to heat. l[ generi
transparent ‘1 ui ll having little taste or smell, and readily so-
luble in cold water. Wh '

g, of considerable L'ul'ﬁi:\EL'!f['} s it
| acids, and remarkably by mu-
forms with tannin a yellow pre-

heat n! to 1659, it coagulates in-

to'a white opaque 1
ited by 'l---.]..,l

rinte of mercury.

s§0 CO

nen is not soluble

» in water. Ci

u]lil' nte, l[l‘-ﬂ‘]'l
either in cold or in boil ||.f_= wat
nposition, in the alkalies and alkaline earths. It is

CC
soluble in the acids, greatly n‘ iluted, but may be “ll[l.l”nd u]
from lllu 1 lu\ tannin. Wher :lu[:mpw ed h‘. nitric acid ¢
heat, to contain more nitrogen than gelatin I!s‘rl‘
White of egg men, combined with a very little
soda, .[:]1.1'.'.~}. and ]\}Ill'-}!}I:LI{' of lime. Albumen also forms a
1 m of the blood, and is found in
11u cap of some Veg( ta

ists of alb

-,;!.:-J' 101 «

[t is highly nutritious. Qfficinal

colour, without taste or smell,
, :

n dried, hard and almost brittle.
The concentrated

or in aleohol.
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it form wi

ved even by the w 1 acids; but it undergoes

e, by whi

it a juires the |-in'|c-rlirr- of jellyn
soluble in hot water. i

becomes P , and is converteg

boiling in ery it is rendered to

nd eorneous When
is found to contsin a
; the b

decomposed by heat or NILri(

I
* proportion of nitrogen, 1818 of Lhe 1

|

r from it in any

bre, and 1s contnined
does not seem
It is eminently n

ined in the 1or

quantity in

» gluten of wi

| 1 T i
anulated 1 1s cen

tency of honey on its surface: of
rusting, alliaceous odour: of an acrid, pungent, «
able taste. It iqueseent; and during its

€ry 1t causes a sensible diminution of

-.ull]'..i--ll

temperature ; it
oluble in alcohol, especially when assisted by heat

1 Un cool-
ng, the aleoholic solation deposites erystals of pure urea, By
i melts, swells |'::}15\il_'.. and at the

on of heat, it

1
|
i

ed, emitting an insupportably

ur, and is convi nto carly

nate of ammonia, and
d hydrogen ras, Ure a is charred by conce rated

| by heat, is Capn=-

L

L5 diluted sulphurie acid, a

e ol conve

hg 1t entirely into acetic acid and ammonia ;
concentrated nitrous acid decomposes it with rapidity ; diluted

nitric acid, aided by

e at, L1|:l|i_-','-'.- i
in.n]: acid irias .|r|t1 nitroe

preserves it ; oxymuriat

105t entirely into car-

dissolves and

acid converts it into ammonia and

carbonic acid - potass, aided by heat, converts it into the car-
bonate and acetate of ammonia. Itinfluences tl

1e form of the
| soda. The
from a deep Itll‘t!‘u‘-ll.

« With eight parts

of water it is perfectly fluid : it scarec ly und
ous decomposition when pure, but the addit;
I oceasions it to putrify rapidly.

It 1s entirely converted into carb: nate
1"i;'

crystallization of the muriates of ammeonia

solution of urea in wa

VArles 1n co

to a pale yellow, according to its quantity

ergroes .\f\t][ll’:lJ]['—

lition of some albu-
By repeated distillation

ol ammonig, With ni-
acid it forms a pearly crystalline precipitate; it also forms
Precipitates with the nitrates of lead, merc ury, and silver. I
is not precipitated by tannin o gallic acid. U
tamed froy "

Urea is only oh-
1 urine by ¢ vaporating the solution of g thic
L of urine in aleohol.

't CX=-




Ixviii Elements of Pharmaciy.

COMPOUND ACIDS.

ties of acids in

303. 'I'II-'i'mi'.]‘rnulhi acids possess the proper

general ;3 but |||;-_ are distincuished from the acids with sim-
i‘j' bases, by their great alter Ity

804. The terna ry acids coinei le nearly with the vegetable
acids, and are ch: u wcterized by their being converted entirely
into water and carbonic acid, when completely decom) osed
by oxygen. They consist of various proportions of carbon,
M:iitunn. and oxygen.

305, The quaternary ds coincide ne |'|\ with the animal
:wld.\: Lmll are charac Lumal by their fn |||~h|:w ammonia, as

well as water and carbonic acid, when uu.um‘r.nw:].

TERNARY ACIDS.

306. Aeetic acid is a transparent and colourless fluid, of an
1ble of

extremely pungent smell and a caustic acid taste,
reddening and blistering the skin. It is very volatile,
»» it combines with water in eve-

7 s
anda its

vapour is | 1
|':.' |,1|'<|is[1|'li(1|1 H HI.III’l"Il'I."l‘ volatile ni,-‘r \I.IG ohol .
it dissolves boracic acid, and LLhamln carbonic acid gas; it is
formed by the ac idification of sugar, and by the deco YMPOSi=
tion of some other te rnary and quaternary compoun ds IJ\
heat or acids. It 1s duumi]-mll by the mplnn'n and nitric
acids, and by heat. In its ordinary state, it has only an acid
taste, a F’lL asant odour, spec ific gri |'.|[‘. 1.0005, congeals and
crys stallizes at —22°% and is vaj porized at 212° Officinal.

307. Formic acid 1s 1n nur-.~i. respects .'1'|]'.I.|III’_’|IJII- to acetic
acid, but has a peculiar smell, and greater specific gravity,
being 1.102 to 1.113.

308, Oralic acid is obtained in prismatic erystals, transpa-
rent and colourless, of a very acid taste, soluble in their own
weight of water at 212°% and in about two waters at 65°.
leui”ﬂr ,{h_{plnpi (ila.t.n[\g e H[J[‘I('\\'il it more lh an ]l l“ |1.‘~ we I"ill
and at an ordinary temperature a litl le more than one-third,
It is soluble in the muriatic and acetic acids. It is :]:-:'nm—
pose d by heat, sulphuric acid, and n iitric acid. According to
Thomson, it consists of 64 oxygen, 32 ci irhon, and 4 hydrogen.

309, Mellitic acid crystallizes in very fine need lles, or small
~’~hm1 prisms, of a ]mm:|1~.i| colour, and a sweetish sour, but

afterwards bitterish taste ; sparingly soluble in water, and de-

composed by heat, but not convertible into oxalic acid by ni-
tric acid. 5 i
910. Tartaric acid varies in the forms of its crystals ; its

epecific gravity is 1.5962 ; it is permanent in the air; it is de-




Sect. 1 . !':)’h:r"u.l'f."f’ I_P;‘l ‘Chemisi

'rf" IKI‘.\

composed by heat ; it dissolves readily in water, and the solu-

tion, when very weak, is decomposed by the :il||1u.~f|1|l<'1'i‘-' it
may be l'llil]"\l"il by nitrie acid into oxalic acid. _-\;‘L':r!'ihllf_" to
Fourcroy, M eny 19.0 earbon, and 10.5
I Exists in tamarinds, grapes, &c.

icidy extremely acid, soluble in water,
elts and sublimes by heat, precipitates
* of mercury, but not nitrate of silver oracetate of lend.
312. Citri acid c'1'_""'l':]i!|:.1"-

ists of 70.5 ox

hy arogre

5 in rhombeidal prisms, which
> from exposure to the air, and have an exceed-

When -~|]Hi:'ir.'i'pl||\ heated, they melt, swell,
and emit fumes, and are partly sublimed unchanyed, and part-
I.  Water, at ordina 'y temperatures, dissolves

of these ['I_\.L.[:||~,: at 2

suffer no chq

ingly acid

Iy lEL'i'!'IZ:

one half of twice its
weight. The solut undergoes spontaneous decomposition
very slowly. Sulphuric acid c
Nitrie acid converts it into oxalie and acetie acids. Officinal .
Orange and lemon Juice, heps, &ec.
313. Malic acid is a wviscid fluid, incapable of crystalliza-
tion, of a reddish-brown colour; and very acid taste. It ex-
1 s, and combined with lime, in that of
k. 1t forms precipitates in the solu-
ates of mercary, lead, and silver. Officinal

i 1 Q@
=10C; elder, &cC.
]

WIS

ars ity and forms vinegar.,

ts in the juice of aj

)
the common hou

tion of the nit

Barberry,

514. G id crystallizes in brilliant colourless plates, of
an acid and somewhat austere taste, and of a peculiar odour
when heated. It may be sublimed undecomposed, by a gentle

heat. 1t is not altered by exposure to the air, is soluble in
15 of water at 2199, 1

and in 12 waters at 60, and in four

times its -.\ri-_:.;l of alcalio

. It has a strong :|1'|ir1il_-,- for me-
tallic oxides, especially those of iron. It precipitates gold,
copper, and silver brown, mercury orange, iron black, bis-
1‘1I_J.f|-- _\'1'”1-\'.'.. and Jlead white. {)_-'J;".-'r,'n'f.-r" : It exists in nit=

s and in most astringent vegetable substances.
« My acid is i

taste, .‘il!lll"lji' in

a white gritty powder, of a slightly acid
<0 times its weight of boiling water

' oar crystallizes in compressed prisms of a

It is fusible, and evaporates by heat,
for the most part, withont change. [t
and burns entiye ly away. ;
vervy

pungent taste and smell.

so inflammable,
It is permanent in the air. It is
¥ soluble in cold water 3 but at 2129 it dissolves
- waters. 1t is also soluble in hot acetic acid. I
o \“:“hl‘-'v without cha ge, in aleohol, in concentrated sul-
phuric and

15 o

Sy nitric acid; and is separated from them by water.,
vreinat: In balsams of Tolu and Peru, benzoin, storax,
% C,




31 Succinie acid crystallizes in transparent white trian-

gular prisms; may be melted and sublimed, but suffers par-

,i\;,‘n|1:|;|.\.-1||.-.':: more soluble in hot than in cold water

le in hot :t:l'liilil!-

acid erystallizes 10 colourless

succimic

volatile, readi

~: more soluble in

id

ur ; spe

1n
hot water : solul

unctuous oils ;
220, Suberic acid

in the formof thin j
At 60° 1t requires 80 times

tained either

» powder like starch

water 1or its so

tion ; at 0", db; at =" is wel I
heated, 1t melt and on co .!,;;_-_- Cry lizes In [t
may also b iblimed i long 1 1 It do I iLe

or sLrol 1 Or thelir s Lhe

of zine. It ’11.-'i.i'_.=lz'~ nit

hate of iron, nitrate and i Q
wury. It is not acted on by nitric
I - L - r
ohol, and in the lies,

obtained in the form of a1
|-j-'l.z -.-_!llah Laste, ,_|!.'] |h

n from the white lac of Madras ; but

ssumes the form of acicular crystals. It

;| ':li-!:lll!lj‘-l s with I:I'::-|"'\ nce the e
I

s the nitrate and mur

| eoda It ren

[t assumes a green colour w lme wa=

1
ter, and a I\'.t.'E-:“!-. colour with su vhate of iron } and pre Cl=

y Lincture ol ¢

pitates sulphuret of lime whi Is green, acetat

0 tartrate

of lead reddish, nitrate of mercury whitish, a
it soluble 1n potass.

<\i,j-“'1~l|; but this last precipitate i

1 | . 1
Sde hacie acid has no smell, and a .1|I'_'_']!1|'; acid taste. It

latile. It 1580
soluble in hot water as to become solid on refrigeration. It
ntates the nitrates ol

1s crystallizable, melts like fat, and is not we

15 also very soluble mm alcohol. It I

lead, silver, and mercury, and the acetates of lead and mer-

Cury. It does not '!‘-JJ._'I'I}\iI.‘l[:' the waters of !II.'I-.'.. 'I::'.I'\'h!_, or
strontia.

y ‘ Y Lo
was discovered in 1814 b

Mr Donovan.

ated form, it is a t]lJi-JiIi'w"'Jll M{ss

Sorbic a
In its most concel
15 generally liquid, transparent, without colour

bu

or smell, in-




Ixxi

}'J'..J.-'J'-':.".' e rJfl f.'.-rg,' 1

acid.

s in the berries ol the

stallizes in diverging plates, has
ens inlusion ol

without any bitterness, rec
18 decomposed by heat, inalterable in
_ y

;[ii'.‘ :I,'.'II!

very soluble in water. Found in several varieties of cinchona

Mel

has a sweet

XI508 1 many

*Tv Meconic acid, colourless, erystallizable by suiblimation

salts ol

m of a chierry red

3it|. J'nll.“x'\wl\ziii'.f.'.!::\'.. almost colour-

intensely acid taste, and decomposed by heat

h have become

etables whic
! solid, and of a pe

cld.

Y 1
earl white colour, in-
1at of white wax, lighter than water,

3 e 5 »
» ol turnsole until it be softened

npd li-
i

1
colourless vers

ito bri

1
ly and part
Iy Al | ¥

raneid smell
m ol litmus : insolt

I 2 T
:-Il'\:"'-'-' e A |

leohol 5 the solution re ddens tarnsole, and on e
brilliant lamellar C
] lid, of «

1d .I|I"_x|_\'__ without Las

3
LLOSCIC  fie

1 1
AUCoLlo0]l

soluble in water

)
'.k ! - i +
h the ; '8y precipitating acet

colour, formin

i .',l.':n! a comnia

I's COnvert

no ammonia

£ ¢ . - 3 . . *
astrong smy ll, like that of bitter almonds, and a sweetish

Pungent taste, 1t does not redden vege > blues, It con-
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{':1I'1-‘||!'I1 azote, and ]E'.'tlll:f_[t'lf. {I 18 e:

wed by light, heat, and chlorine. It does not act upon
the metals, but forms coloured,
binations with l|1|.|| oxid It

n of heat, nitrie acid,

(l Fenera J‘:-l-jl‘ e comes

15 ohtained | inimal sub-

stances h_" the ac es, and

putrefaction. Officinal : Bitter almonds, Prunus lauro-ce-
I'asus.

354 f'}n'.-.u_,.rr." {
sic acid and the black oxide of iron. It is of a pal

actd 1s com pos ed of the elements

colour, has no smell, and is di composed by a gentle heat or

strong light, It forms directly with alkalies and e

salts termed triple prussiates.

s : : =
5. Sulphocyanic acid is ¢ the elements of Pruse

sic acid and sulphur. It is colourless or pinkish, sp. gr. 1.022,
smell pungent like strong acetic acid. These two acids wer

discovered ll_\ Mr Porret.

T - . 1
990 ( HEOTOCH AT acicl 15 4 t'r-|n.-||| e

pungent smell. It reddens infusion of
tates wron green,

QUATERNARY ACIDS.

837. Amnic acid is obtained in white, bril ant, acicular

(‘I‘}'*-I:L|~, of an acid taste, reddening the tincture of
sparingly soluble in cold water, but somewhat more solu
ili hn[ water. IT. i:h .\tr|1.':ll]t- m .‘!'Eq'r..l||n|. It is dec m
heat.

338. Uric ac .'a.l", white hard scale s, without smell or taste,
almost insoluble in cold, and very sparingly soluble in boil-

ing walery but becoming very soluble when combined with
an excess of potass or soda ; insoluble in alcohol and inalter-
able 1 the air. It 1s !l"('l?]”:lll"i'[i at a |Ji'_:!| L mpers wture, and

fur

iishes carbonate of ammonia, and carbonic acid : and by
nitric acid and chlorine.

COMPOUND ALKALIES.

336. Morphine, solid and colourless, :1\,~'||1/r-~ in tran
cated transparent and very beautiful pyramids, isily fusible,
and c1

16t L|J 1Z1ng on umlm-r. decomp yosed El‘\ fire, yie n.|||r| am-
monia:; iInflammable: mw-'l:li le'in cold, and sparing gly soluble

1 hot water ; very soluble in alcohol and ether; its -—--|"t Ions
les do, and it net
ing with them erystallizable salts. It is

affect the veg table colours as all

!'Ill‘- ||I"
opium,
440, Strychnine. It is white, inodorons, and of an insupport-

able bitterness ; crystallizes in four.sided prisms, ter ated
is soluble in alcohol, but

1

by four-sided elliptical pyramids,




ﬁ'._w-h |I E\\l'

not very soluble in water or ether. It exerts no action ¢

wurmeric, gives a green c¢clour to the vegetable blues,
restores the blue to paper which has been ""';{!E'I1:lll oy
an acid. It dissolves very :|s|u.-|\. in acids, saturates them,
and forms with them
crystallizal

neutral salts, which are more or less

Weak nitric acid dissolves \\Jr]iuuL altermg

but a coneentrated acid i|'-] arts to this substance a blood
red colour. When the action is continued, 'ln- solution be-
comes yellow, and leaves a product of oxalic acid. It is got
from various species of the genus strychnos.

CHARACTERS OF SECONDARY SALTS DERIVED FROM THEIK
ACIDS.

The nitrites are characterized by their emitting the ni-
trous acid in orange fumes, on the addition of sulphuric
ilt'il].

342. The nit
oOXygen

» by the action of fire, furnish ||:]]|1L|Il"
fas, nnkui with nitrogen, and are reduced 1

o their
5. By the action of

concentrated «L:l]:]mnc acid, they
emit a white vapour ; and the Y are ¢

apable of supporting com-
Nitrates of e

ss and of silver.

always preserve their alkaline proper-
degree. They are e composed by all the
a brisk effervescence, which is colourless. The

I!Il' metals \I']'.'\' [||1I('}I i‘L'\c'I:!l.l'l' =].'t‘:']' uXiL!:.‘-.
irbonates of lm_n':_ ta, of lime, of ]EL.'.‘-_‘IIt'.‘!-;l. of po-

% Of soda, of ammonia, of zine, of iron.

ikt. Borates are vitrifiable « and their coneentrated solu-

; .’. when heated 1 the strong sulphuric acid, bril-

ed erystals. Offic

tions

1
1ant lamu

: dub-borate of soda.

! s, by the action of heat, furnish sulphur,
||;'-J|!|J-_\1||!|ilil1l 2 '.I'_IJ,.-_ a
fervescence --|.|E exha

e also converted into sulphates,

lation of sulphurous \'-|] ours, by

 sulphufic, nitri 'y h..l'.i.l‘.iu and other acids, and |1'. eXPo=-

] e alime !\j-,l|.'L|- orra

ually, when dry, and ve ry quic

when :||«~|>|1..|..

340, i}ll','
with charcoal
of |Jl:'\"

bt !|i-|1 ite of potass w rlh -'1|| h ‘H
m \Ulphu.tl- u].l n heated to redness
h eopious precipitates with solutions
Sulphates of baryta, potass, soda, zinc,

and furnis

7. I"‘ Phos; s are fusible, and, when heated in close

vessels, furnish a little E:!Iil‘-ili!l-l'li‘ and become phosphates,

‘_-'\ hen heated in the open air, they emit a phosphorescent

'L, and often flashes of flame, .uu»:ni\:mia-nl by a strong

mell of garlic » and a thick white vapour, and are converte
to phosphates.




- y
are crystaliza

WCCIIL. rl]

omposed by

10Ut elferves-
solution by lime water.

cence, and precipitable

ll.!]IP"'ll!i.lll' I:-j ‘-IJL] | 18

19. The ars

s are decomposed by heat, and by all the

at a Irli‘:_-"[r
rature.

The mol
and are precipitated light

T)

urless and soluble,

W F‘I"rl.‘.‘:_H{ Of potass.

of a vellow or oranee colo

e iy

tates are very soluble in water: are decomposed

- solutions to airy, and by the

Acetate ol potass, lead,

hite }\J'n-n"infu ite, U.Ilix'll, alter bei

p T
!::"!5. is soluble in acetic acid. I'he eart
nail ,f'!_"!‘. ~U:I.‘Il1ji' In water; Lthe a

ol combining with excess of acid,

tes, crystallizable

tes, by a red heat e converted into carbon-

rthy tartrates ari cely soluble in water -

- i
are =solable ;

]
: combined w

:
cess of acid, they become much le

id is eapable of combii

ass and soda,
T, hle

55y Dle1n .'...'-Ifl:!u_. prec ;'}l.'[.lil 3

. he salts of barvtes 1l G
q re m i by [iu--:i':l:'.:-n-l':ujnwiul:u-i:l--,
nd by the oxalic and tartaric, which form an insoluble

1 their solutions. The alkaline ¢ itrates are

olution of barvtes.

s having alkalies for their base, are deliques
1maving alkalies lor their base, are de Hques-

» 15 soluble in cold watep.

known, y forminge fea-
¥ o

, and soluble i

e i'.'!:l!'.'..:.




F nlome of (
J i

anium 1 nitric

+hb. J / Wiale tl-'|IIi|l'.]]iJ'l|!-'-|-li'.lll'1|.\':"\.*- rmanent
m the air, soluble in water, and precipitating the solutions of
silver, mercury, c L

'y 1ron, cobalt, and u
s and ol lead and Iron In acetic acid

§
Vil

¢s have commonl

iue fHame before the

blowpipe, and are decomposed by
neat, the acid subliming,

have in general a bitter

taste, ar de-
composed by at.
369. Laccate of lime bitterish ; of soda de liquescent.
370. Seb ire soluble salts.
L. Prussiates of alkalies are casily decomposed even by
arbonic acid, ‘] hey form variously colonred precipitates in

the solutions of the metallj
Very sol

t those of platinum.
L .,,:I||1I||n':
In the form of a white crystalline powder,

1 1s pre-

are almost insoluble in water. The sub-
nel potass are very soluble, and the uric acid
irom the s lons even ||}' the carbonic acid.

They

on by any body. ire all
1, i " | g
iuble m water, and ave the n » and most difficu
] | i i ' ¥ r |
utcomposed by heat of the neutral sa ['hey emit whi

and oxymuriatic acid gas with

tes of ammonia, soda; baryta,
T y antimony. According to Sir H. |1;HI\'.~ View,
th yis a late, or combination of muriatic acid :
the others are chlorid

5 ol the respective metals.
Oxymuriates or (

VEry pure oxygen
aas by the action of eal

uriates. ‘l‘il:-l,‘

1s i'.\'lh”t-ﬂ!
A I'.I'v,' the strangel acids : :lli.]. [:']-._\. In-

do Nnot destrov Ve

e (-.J!\-:al'.‘-.

from them with noise

e l-lr:|i\---, even .-|:L‘1]'_:1!1|;|!il~|'.'. .','I‘.-_1 '.‘.E'.JI l:!l'!H-

s aflord, when treated with concentrated sul-
rl

ty a vapour which corrodes glass, and from which

a4 15 alterwards pre cipitated by water.
V8. Fluo.borate of 107 -|'_'u:||‘||u-\;-;| by heat 3 fluate
ol and bora cid remaining behind.

I
Lion of fire,

perco

2 I"H-'.:I!:i/n‘!h!-_', very i.:'-.*l'lh]'r:!‘; ||_\' Ill(.' ac-
melt and llul'::'ll'IJ'l'?"J' casily. They detonate |'.‘
m with combustible ]I!ll|[t~.‘ 1,~-_'.«-|.-|1)1']:Llr'_‘ with silver

P 1 w * 3
and very soluble in ammonia,

te




Elements of Pharmacy. Part 1,

" | (N N P - N . . *1 = 5§
fesy soluble 1n water, precipitate silver white,

* 1N aminonia.

DERIVED FROM THEIR BASES.

ipitated by pota

apid, bitter, crystallizable, fi
or reduced to their base by heat, de

in general by baryta, rarely by lime. Off

nitrate, carbonate, st

lore |J'-I'l‘-' are melted .11_‘.' the f

C‘II.I:|1||.'|lr'. it

Jru".!-"'-"-'..ff‘ n“‘._IFII-lll‘ acrid

ed unchanged,

strontia, and lime.

| - . 1 .
hydro ~:.|.~|J|:1|-{.

ey precipitated by sulphuric acid and e;

lmn;l.'i' ch' |:1-'11-.|.n-:.

GENUS 1. B
composable |J_\’ i
alkaline earbonates. l‘._{,’,

(. 11. Strontia

woluble 1n water, not pre=

acid.

le, cal-

CIJI.‘I'!-‘\!-
hl|||.\1|.|1n'..

"y l.]"---l.r.!l/:l!r.', COMmmonly con-

1 sl i
ana wnerci

I'e, iil'l omposed by barvia a

1l

0 ['||.'|'.'. carbo ate

H I".i‘:i!{ r i!lwl\!!:|;:-' E|| wia-

insoluble in water, and in

sonous, and el:-ql-|:!|-r:-=-r_] by the

: Sulphate, carbonate, and mu-

Generally insoluble in water, and inde-

1'nl]|]|n-.|,|s!|_- ll','

ire ; not poisonous, and decomposed by the

alkaline carbonates, potass, soda, and

G, 111, Lime. Gener

arytn.

y sparingly soluble in water, decom-
posed by the alkaline carbonates, potass, soda, baryta, and
strontia, and by oxalie acid. Officinal : Carbonate, muriate,

Generally soluble in water, and bitter ;
;J;‘{'r\llllllnsr'lt by h;ll'_\'t.‘;, potass, sodn. strontia, and l‘;t;'[i_q!,:‘- by

Magnesian salts, when added to ammoniacal &
('f]tl|;ii1|j]1_;f the samc ;|t‘i|i, [illil']i|}' l'll'F]lJ?-]'l' t'J'_'\'HI;'.._'a of a h-ii
ammoniaco-magnesian salt,

G. v. Glucina. Taste sweetish : {EL'l'UTlI[luth by all t

f{."}-’".-'.‘..'.'-r.'l'r. Hu]].\]mlu-, carbonate.

e pre=-

ceding bases; when recently precipitated by an alkali, solu-




- b .
Sect. 1. tupitome of Chi

mistiy. [xxvii

ble in carbonate of ammonia, precipitated by an infusion of

s, and suecinate of potass.

ming. Generally soluble in water, taste sweet-

1“ll and \a\pIIL" l:llf.LlrlJEI(I t\i ln all the P! 4uf|111' :

when recent ly preci pitated, soluble in the alkalies, and in sul-

f]-n : acid, pr -Lttl[h\ it\tilu U[|||11u ol potass. Ui
;_.I;}'I1\ll|| ||lll

G vin Yi Sweetish st \"11|r taste l.l':‘ni.|I

|

ie preceding bases ; preci lul ated by prussiate of potass an

wosed by all

iron, and by in |n~|n‘ u'{-_f.1||~.
G. vur

onie. Taste austere

preceding bases ; ln'q-gi,“-il-.zL\- not
when ‘I(llr-\l!‘,cti in muriatic a

wies, .||L1

by Jl_\'lii'-?\lll=
phuret of potass, prussiate of potass and iron, and infusion of

2. Forms only one ¢

¢, soluble in ex¢

Crass TaHiRD. Melallin

» 1n waler, precipitated by

v Frethil Ay
', fusible with b

0 a coloure
tton.

into a metallic b

GENUS 1. (r'r'.-', Soluble in

nd infusion

‘m..uu.

-'en\ll-l wed by sulphate of iron, ~'|!]'-1.::.'1:i|~..!L".u!
..le; prussiate of potass and iron wives a ¥yt ilu\\1~||-u|'|.l-_',
d muriate of tin a purplish (

G. 11. P um. Solution in water brownish, not precipi-
tated il\' prussiate uI'!mL and iron, or infusion nF'.-s.ll.'a. Co=
loured lm-nln red by muriate of tin, metal

phuretted ||\t!|‘:hru ,p..-..}n'-n. d orange by prussiate of mer-
cury

, and in small red crysti 1ls ];\ ]rul ass il‘ll ammonia.
G. . Sily
of iron. Pr

aii

precipitated by ~-|11

~

. Metal precipitated by copper and sulphate
pitated white |1\' muriatic un[ and the prus-
siates, black by ||u.1.m|||||,:1.u of potass, and 1

lowish-brown

by -r||u~3un of galls.  Offici Nitrate.
G. 1. Copper., .“'\t1|u".||¢- in water ; solution blue or areen,
l"l"l'dl'n-d bright blue ]:\ nmonia, metal precipitated by iromn,

Precipitated Hulx 1:\ ]I\lll-? l‘ll'l”"“‘ ol potass,
low h\ pruossiate of |m:-.;u~ and iron, green b
nites -ln.Ll arseniates, and brown by oxali
Sulphate, :i[]ill:[)]'llill'l.‘L- :

' Iron, Soluble

L. 1
enish-vel-

in water.  Solution green or brownish

1} precipitated biue by s, and purple or

redl ;

1-|1'~-|




Ixvin
bl
tate, cart
(1 Vi. .Ir.:u'.

l"-'l:_f||]|'l"\‘: prec

ck by intusio

nate

ralls and zinc, ( rosulphuret ol p -
€ - Acet sibaceta

{;. Vil. : ! e, not precimial ! by infusion of
calls ‘.:'l'l'i|‘il wted white !1.1 1|'Ei':l' prussiate a d lead, black

" s rinaiiny

osulphuret of potass, and b

metal or infusion ol

1 1 '
ple prassiate, !,!_l[:'u-||!|

ren. [
1x. Mercury. V 3 precipitate |h_'\' copper metallic,

by triple prussiate and muriatic acid white, by hydrosulp
ret of potass black, and by infusion of galls orange. Oy
iny : .

iate, submuriate, subs

I
Y. x. Tellirium,. Not

ass brown, by infusion of galls yel

and soluble when the alkali is added in excess.

G. x1. Antimony

d 'u-'||'r1|||}1'{] ol potass orange. {_J_'_

Precipitate by iron or zinc

tartrale.

G. x11. Bis

lution, colourless.

er and triple prus

per meta e, DYy

inge, and by hydrosu vhurets b

(r. x111. Mangranes Soluble, not precip

acid. Precipitated _Ia_\ al

prussiate, and Dy

‘“||i:|_
. xiv. Nickel. Salts soluble ;

|-].‘l.|' L5

s precipitate by
triple prussiate dull green, by hydrosulphuret black, by infu-

of ralls grevish-white, and by iron, &e. metallic.

(3. 3 Soluble, reddish, precipitated by
blue o brown, by triple prussiate brown with a shad
ol i
(3. xvi. Uranium. Soluble, _i'r'Hll'.‘.. precipi
biv alkaline earbonates white, soluble in ¢

ate brownish red

, by hydros

llow, and by infusion of

um. Precipitate by alkaline eax

white; |
Inlasion ol

and blue by zinc
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(. xvi
hydrosul

ret green, and by inlusior
G. xix. Molybd

I‘-.n||,i\|.;:-

prussiate and tinct

G, xx. Tunoster
G, xxr. ,'L-.r-—,

'l'.n\

] i l\uu||||“.;
3 b :
carbonates and zine white, by

sulphuret of ammonia choc

orange,.

m. Muriatic and s ilphuric solution green,
| . Nealsa: . = hina)
Dy alkalies green and red.
l'-|.\\L1J 1e solution col
e }l'.' III|lI-ItJI'I of galls.

Triple salt with soda and muriatic acid
not precipitated by p] ussiate of potass, muriate or hydrosul-
phuret of amn nonia, or alkaline ¢

5 ',L;IU\\

G, XXVI Pa

arbonates, but by pure all

0 f mercury

pri
|a|'|.'.'.|1,
G. xxvir. Cerii

1t

PHARMACEUTICAL OPERATIONS.

COLLECTION AND PRESERVATION OT SIMPLES.

381. ]“‘ ACH of the kingdoms of nat

< ces which are L|||]!|l"\rl] in
their natural state, or
art of pharmac ¥,

382, In collecting these
1 o

sucn as

|1.»I|--. substan=
e, either in
wrepared by the

lhc\ JJ]\u i

]

are most sound and ]tJ|ct

ty to separate from them
is injured or decayed, and to free them from all fi-
I Mattey

wl iatever
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188. Those precautions n

for preserving them ‘They
i:an; the effects of moisture, too great heat or
fined air.
384, When their ty depends on velatile principles,

they must be preserved from the coutact of the air as much
0s 'm,-\uhh,

$85. As the veget ible kingdom presents us with the great-

1 i:;"'“‘ and the substances |.u'|rll1--lr|;_[ to It are

est number of sir
the least constant in their properties, and most subject to de-
\

becomes necessary to give a tew general rules for thei

cay, I
collection and preservation.
386G, V 1'_'_!_('[:3}‘|1' matiers should be collected in the conntries

nous: and those which grow wild, n

where they are indig
l[-“ s01ls ;1]11[ lli.ll!l sltuations, l|-l|‘||k e'*L|-U--'|i Liy H.\u air and SN,

rend |';1| to be ['.l"-|-:'|'“-\1 10 lhl:ki' \'.}Iin_'|| are ('ii.-‘..\.".n.!‘

are un
or which grow in moist, low, shadyv, or confined plac

Roots which are 1, should be collected befor

they \.!|-'-|.-1 out their sta !\.\ r Howers § ii_l'l'li"

- 1 1 |
gmn of the nrst, or spring ol Lthe second year; perennia

roots either in n|)|i||g‘ betore the sap has 11".'_:II|| Lo mount, o
in harvest after it has returned.
388, Those which are worm eaten, except some resinous

. . Tl 1
rools, Oor \Ll|||'l|. are Il.' :':i\'l‘l, are ] |, |'r'_|- | 'nI_ Ihi' Others

(
are immediately to be cleaned with a brush a
hort a time as pos

letting them lie in it as
and little roo

189. Hoots whi

n not essential, are to |

r_--||-5\' ||}-|.|':

| 1
be 1Hmmediately rJ,r-.--.:

_-md not aromatic; this may be done by },,.-

100° of Fahrenheit; but il aromatic, by simply ex

them, and fr 'quen turning them in a current of dry air;

if very thick and strong, they are to be split or cut into slices,

trong i||1:.:| threads 3 if covered with a Iml-_.’|1 I!!.||'|\. the vV

peeled fresh, and then dried. Farinaceous roots are

he ‘:".“" in l3|:||1|1-‘: water before they are dried. Such as
lose their virtues by drvine, or are directed to be preserved
in a fresh state, are to be ]\;|-|,'1 buried in L].")' sand. (':111:3”

1S 1] Jed and |:.'|-»--|L'|-al n syrup.
\ aS I i 1 s A .
) No very general rule ean be given for the eollection
ol s and leaves : some of them acquiring activity from

ther - and others, as the muocilaginous leaves, from the

same cause, losing the property for which they are officinal.

Aromatics are to bie |'..|i. ("|'1.r ;:l"!l'i' 1|Il' flowe r-buds are form-

1 I
1 1

eQ 3 ANnnuals, 1oL

romaticy, when they are about to flower, o1
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fi ( J._"-ll

-"urlm flower ; biennials. before the y shoot ; and perennials,

4 l!“'-'wl. especially if their fibres become woody.
. They icred in \]I\ weather, al the

dew is off them, or i1 the eve ning, before it fulls, and are to
I

be treed from dec ayed, or foreign leaves, They are us |..|_.
tied in bundles, and hung up in a shac ly, warm, and
place; or spread upon the iin.n' 1|n] |Hcilull1 ly turned.
very jui they are laid upon a sieve, and dried by

{ artificial war) nth.
SUE, ,:1-1111.=-.1|‘m.'

ected

sfore the buds open ; and stalk
athered in autumn,

3 u

or in autumn,

etable are concentrated

393. Barks and woods are collected i|| ~]=l‘ilie;
when the most active parts of the ve
' Spring is preferred for resinous barks, and autumn
f » others which are not resinous, but rather gummy.
Barks should be taken from young trees, and freed from de-
cayed parts, and all impurities,

"'H I'he same rules

s are to be followed in colle cting woo(
which, however, must not b

e taken from very young trees,
Among the resinous woo

the heaviest, which sink in wa-

ter, are selected The urnum is to be I'l'ji'i'[ui

395. Flowers are to be colleeted in clear dry we ather, be-
fore noon, but after the dew is off, either when they are _.|'I.‘w!,
about to open, or immediately after they have opened. Of

ne the petals only are preserved, and Lfn' colou
even cut away s of others w

55 claws

10se calyx is odorous, th
ﬂl‘\‘n'l'!‘ 15 F-u.-!ll', Il 1o0wWers .1] ich are too small to b 'E-1r‘._-
ngly, are dried with part of the
heads or Iup-‘.

<3 these are called

396. Flowers are ta be dried 1

'iT'|\' in the same manner
*L' leaves, but more

quickly, and u.1|1 more attention. As
hey must not be L‘\]n:u(] to the sun, itis best d one by a slight
egree of artificial warm th; and in some cases the y should
be put up in paper bags. When they lose their co lour and
liu!l they are ur for use.

153-._. :'\tt'{l‘: and fruits

to be gathered

d

s unless when otherwise directed, are
when ]I[n, but before Llll-, fall spont |,||.,n|l-|l.
[he f'llli:~i\'t‘ and farinaceous seeds are to be .!:-ul inan airy,
cool |l!.lt,x 3 the Illlui||'=|[1|.l|4- seeds l!' the heat of a stove
Some pulpy fruits are freed from their core and seeds,
upon thread, and dried

edly to the heat of
ve

rung
o them repeat-
a stove, ‘| bey are in gener
‘lllil'u':u:'m.u!uur. :

are I"—“ l! .Illti r.:[|'1‘| P L .!“ tam .,“... [1;1|;!L-r.-|ll 1 b l'll|l.

‘\.iun} seeds and

artificially, | Y eXpPOos

;|E\ Il: &l lll't'.‘-l'l-‘-
l"'“‘.-l.ll}ll]l. rh some, as'the colocynth,

fruits are apt to _~i\r_"H. or become rancid 4

/




oJ j'r '.".:!.f Taciy .

Lt 1:
oncer Nt tor J]'l'.’]l(';:l use, nNo very

1 ! 1 ] t+ ¢
wuld be collected at a time.

er l]'l'\i[l_'_ ol ve

. It 15 often dire
that the velatile

not be 1ii"-i]‘ii?t|! by too great heat : but this is an error ; fo

atest 1m

wde, and slow

they always lose linitely more by slow than by quick dry-

annot be ex-

ing. When, on account of 1

P ysed f-‘)lll'-l-'l,.ll:‘. 15 1nsul=

ficient, the y should be dri
100 ILL|II"."II|:I.-‘. ancl l"\i'l(l-.:i L urrent "air. When
pertectly d
]||f_{| l\[

:I.lh]‘ |.t;..!..'ic'. they have little smel but

- 1
some time, they attract moisture

111 l|'|L':|' l'r]'nil{ I uli,:_n r.

399. The boxes and drawers in which vegetable substances
are kept, should not JIEI]IHI. to them any smell or taste; and
s, they s ould be lined with white
:_|I,l|!. ."‘w.{ll.lsill'l_' ‘s‘l‘i.l(.fl"l?ll:'

» kept in we

more certainly to aveid tl

ate textu

I . , eCL |
suller from 1nsects, must Fruaits

|, must be |"'t'L

COVEerd |

: : X
s, which are apt to become ran

and olly se

in a cool |I-|1 1i.\ but |:\ no means in a warm or mnoist 1;1
400. Qily see ds, odorous plants, and those containing vo-

|;I|i|! il]]l'\u[]ll"— should be ecollected tresh eve ry year 3 I\I'_';a-.-.J

whose ],:u!rh rties are more pe rmanent, and not ?'ill.:'\l\ ct to de-
cay, will keep for several years.

101. oetables collected in a moist and rainy season are
to spoil.  In a dry season, on the

contrary, they contain more oily and resinous particles, are

, and keep much

MECHANICAL OPERATIONS OF PHARMACY.

ht and bulk of bodi

The determination of

e T -
I'he division

bodies into more minute particles.

I'he separation of their integrant parts by mechanical

Imeans.

Their mixture, when not attended by anv chemica

ACLIK

VEIGHTS AND MEASURE

ill'ﬂl'l BS

1S |1l|r|n--L. i]n‘t »|u:u||‘ be sets of

erent sizes ; and it would be advisabl

, oite for ordinary use, and another for oc-




with
L=y
nuch
}
Teg
Lt is

honp
shop

vered with verdigris,

4

L

uri senstbhiy wit

15

chits, as well as measures, funnel

Wil

'
i
i

remain in equilil

uspended

hoat is o

be overl

LI a'\ n

extremely clean.  Some nice

_;_|"|.1.“

e ol

common |

3. The want of uniformity of wei
nded with many inconveniences.

In
rocers sell by avoirdupois weight

are directed to sell

clilom

c

the troy

11 y 1
e Lroy pound 1s

mns and measure

evil has been only
ments of My

e e
|.|L=:||,.|:< ol diff

; . : :
me fluids from dif
s

JH ¥ |

1.9 l-u en ong |

€ use ol measures entirely,

very fluid

o |

ights bat as the London and D

measures,

it their einployment,
SUTES -Ar ails0 1
)5. For n casurine fluids, 1l

|
to be prel

s their delicacy is thereby very much im

ry numerous and culpable errors mus

2w 'reneh deeimal we

shuttleworth, s

ACCUTracy 1s IIi'l'l""‘fll'_\'. A 14

L both iu_'. itsell and wh

3 One 1o ¢

'r end indifferently ;

a very small proportion of the

aded.  Balanees should be defended as

yossible from acid and other corrosive vapours, and
1 "

Sl | 1oL

aded, or left suspended longer than is

ot unnecessary to mention, that the scales
15, mortars, &¢. sho

:’!'1\il;lk'~':ll'il"- have

» Ivory, or tortoise shell -
S

y but 1in many

_'I-\',.'i! Ii CO=

IASS 508

s are disgus

this countrv, dru

1ecaries
| t al [ | [

1gat, although, in fact,

welght for more than tw

3 .'llni. I|Il';|1\:-‘:

by troy w they

But
and the ounce
L

o drach
i \ Y -
less, tiran the avolrdupols,

les of the value of the tre

v avolrda

its, are given in the A

arisine from the use of
5, have indu 1

il ll_l.' Quan=
well as solid, shal termined by

€5 sianclion
and:as, from the much ereater lacilit

lteca

apot
1

will always use them, tabl
nserted in the Appendi

e eraduated

bl i 4 it 1]
werred @ ithey should

ies

T

fluids: by dro

1|J-'."\E{".ll ol t
ely

by accurate experi-

Not only

Oong ol ‘.En'||!|_1--|.

i t Hinred
crent Nuids

ferent vessels, d

that the di I the sai i differ, even to tl
a third, from different parts ol the lip ol the sam
M | - 1 1.3

e custom of droppine active fluids should, ther

Iy andd of

y Qilter much in size 5 byt
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lxxx1y Elements of Pharmacy.

fore, be abolished entirely; and, as weighing is too trouble-

some -_||u[ Lj':;'|]|‘]||l‘_ E'n]' lr:i'[]:'l';l,} use, we st i::l\'i' recourse 1o

raduated, in the manne

t Lane's

small measures, accurately g

rr',«'u;- measure, and 'h".L“"-”-‘ measure recommended by
lleoe s but we mus be misled by their

]

Edinburgh co t
names: for they are measures of bulk, not of tii'u'll-a or ol
grains.

SPECIFIC GRAVITY.

107. Specific gravity is the comparative weight
bulks of different bodies. As a standard of comparison,
tilled water has been generally assamed as unity. 'The spe-
cific gravity of any solid is ascertained, by comparing the
weight of the body in the air with its weight when suspended

in water. The r;lu-ti-;n[ obtained by :]i\'i.iinl_: its \\'n-ln_Jii! in

air, by the » between its weight in air and its weight

ds

gravity. The specific gravity of {

8 118 \Illt'

iined by comparing the weight of a selid body,

in W

may be as

ce of crystal, when immersed in distilled water,
with its weight when immersed in the fluid we wish to ex-
amine: by dividing its loss of weight in the fluid by its loss
of weight in the w he specific gra
the fluid : or a small phial, containing a ki

tilled water, may be filled with the fluid to be ¢
and weighed, and by dividing the weight of the fluid by the

such as a

Iy ol

ter, the quoti

inown '-\'e'i_-_-h'l of dis-

|'|Ii||"l.I

1'.1'iﬁlli. of the water, the spec ific _Lfl'::\'i[‘.' is ascertained.

Although these are the only general principles by which

«eific gravities are ascertained, yet as the result is always
ie thermometer and barometer at

work of great nicety, various ingenious instruments have been
contrived to render the process and calculation easy. Of all

avimeter of Morveau seems to deserve the pre-

1]1f.~-.', the [
lerence.

It would be of material consequence to science and the arts,
' lways indicated by the numerical
term expressing their relation to the specific gravity of distill
ed water. This, however, is unfortuna ely not the e, The
excise in this country collect the duties paid by spiritous li-
quors, by estimating the proportion which they contain of a
standard spirit, about 0.933 in specific gravity, which they
call hydremeter proof; and they express the relation which
,ki.'“-i:-,' of a different strength have to the standard spirit, by
saying that they are above or under I!_\'th'ﬁllli-te-r proof. Thus,

FILIES WeTe

2 wfin
if specific

one to six, or one in seven below hydrometer proof, means,




1 Rarne
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15 equal in strer
with one of

. - p— vy
to a mixture of six parts of proof

walter.

] he <-I||k othe rmoce

e

[ expr

. v . L.: 1
essing ;|5L-L':IJL' gravities, wnich

It 15 necess ary to noti

ol Baumé’s arcometer, as it 1s

ittla
n the writings of ||.- I'rench chemists, and is little
understood in this count ry.  For substances heavier than wa-

oiten used i

ter, he assumes the specific gravity of distilled water as zero,

and praduates the stem of his instrument doewnwards, each
‘lL'_:'\ ee bel n "||:l osed tll. |Jllli lla(\|,n1~n '_||L- ||lJli|iI:']' t-i' ]|:El'='
of muriate of soda contained in a given solution ; which,
]ng't“.‘ul'. 15 not at all the ¢

For substances .i;;'_{||1t'|' than
water the tube is graduated upwards, and this zero is afford-
d by a solution of 1 of salt in 9 water. In the ::EL'[.(E.J«.
tables are gi onding with
. es of both of these arcometers, from _\mnlmn 5

n of the 5] ecifie L;I'él\'ilit'.\-‘ corl

L§)
JUI]]JI i

The specific gravity of the gases differs so much-from that

of water, that the lightest of l||!‘[1!, hydrogen gas, has lately
been assumed as unm in re e ard to this class of subs tances

MECHANICAL DIVISION.

408, By mechanical division, substances are reduced toa
form better l(|l‘I|Lf5 for me

1l purposes ; and l].. the in-
l||r-i| action is promoted, both as me-

ase of '.E=.1-| - Llllf e

dical and chemieal g

109, It perl mnu-" by cutting, bruising, grindi ng, oras

Ling, rasping ', filing ulverization, trituration, and granula-
tion, ln means of machi

hinery or of proper instruments.
« Pul 1s the first of 1|1» se operations that is
(ol |::'.||u:.|; en ‘F |l.\fl|. in the apothecary’ y's »rm[: It is perform-

ed by means of pestles and mortars. The bottom of the mor-
should be concave ; and their sides

(-9

should neither be so0

inchined as not to allow 1]|e--||:[1||u LI||]..[|I]|I.J to fall to
the bottom between e ach stroke of the '|'~l|| y NOT 50 perpens
dicalar as to collect it too much hmnhln,.utl retard the

Operation.  The materials of which the E“'“'I--‘- :|||.l mortars
are formed

, should resist both the mechanical and chemical
action ol '|||-_' _\-;I[h[-]}u'r' for w J|g|] [in\ are :'-».(-l]_ \\-nuul,

Irorn, marl o, ‘-lll(\u]‘ stones, }h'll_Ll.llﬂ‘, and g
:l‘lt.sln\. l: 1

be ; avoided.,
411,
finest

s, are all
ut eopper, and metals cont ining copper, are 1o
“l:\ should be provided with covers, to prevent the
ts t:m.l escaping, and to defend the ope-
: 1”1 cls u |1I- -t’lu-'{‘ e Or noxious kl]l]*i'.lt]l:---,
ends are more complete ly attained, by tying a picce

and ||.fr||1q-.[ part
rator from the
But these
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ol p her round the pestle, and round the mouth «
thi It must closely applied, and at same tim

o large, as to permil the free motion of the pestle

k12, In some instar it will be even necessary for the

operator to cover h | nostrils with ¢ oth, ana
with his ba a current of air, t \ (
particles which arise may he carried trom hu
$15. 'The addition of a ].lll- W f wine, ¢ 0l

\.-|r|:..|..

wwiders arealwavs mured, by the dryn o wnich 1s ne-

when they have been moistened.  Water must never

e added to subst wh rendeved cos

hesive by it.

' 0 i'uu greal a e]u:u:!il_\' r:[':-.r:_l

put into the mortar at a time, as it vel

tab must be previously dried.

h Decomu ME 1D summer,

Resins and cummy resins,

1 ] el ' 3 1
Ust L | owdered 1m very cold weatner, and must |.|' |" arcii

Ty OF I}u'\ W e converlied INtoa paste, 1nsic

nowdered. Woods, roots, barks, horn, bone, ivory, Xe.

should be |'|]'|-\'i--||-5_\' cut, split, chipped, or
woods and roots should be finely shaved after their bar

removed, for otherwise their '|'t"|'.tJl'I- will be full of hair-like

unents, which can scarcely be separated.  Some substand
'

with muocilage of v Togi

lx.il even 1'-1|1..1'|- to |_\.- morstened

l'l'II

d then drie

h, ar of starch, a

‘¢ they can be pow-

conveni

having been previously

continued

substances, till no restduum 1s 1
it different times must then be intin

ed together, so as to bring the whole to a s

15t he r

117. Very hard stony sulyst

: Y bl P Vi
and then sudde (ju nehed n cold water, uin-

.‘.'|i'.,.|.' ame metals o

v be pow-

ted iron mortar, or may be rendered bri
i1 i

I a ttle mere urv.

- 1
is intended for t

sttt more minute divi-

It is performed in flal

5 of glass, agate,
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or other hard materials, by giving a rotatory motion to the
pestle; or on a levigating stone, which is genera ly ol por-

phyry, b

y means of a muller of the same substance. On large

itities it is performed by rollers of hard stone, turning
horizontall v upon each :1Il|tJ ( l:_'_, one vertical roller turn-
ng on a 'I].n stone,

k19, Lew on difters from tritor: ||m|1 only in the addi
of water o1 ~|.1|||l of wine to the f'““' er ope rated upon,
to form the whole m:

1on

1]
58 Illlt} a | ind of pastie, which
I

until it be of sufficient smoothness or fin

eness.

1 | 1
s0Ime metallic --ulhl. nces, are levig

). The substances subjected to this operation are gene-
lously powdered or ground
Granulation is employed for the mechanical division
als. It is ln‘F'niI(iii'HluJ by stirring the melted
with an iron rod until it cools, or by pot ring it into
ater, and stirring it continug :Jl\ as before, or by po
into a covered !nu, previously well rubbed with Wk, and
shaking it until the metal cools. when the rolling motion will
be converted into a 1 ittling one.  The adher ing

to be washed awav,

uringe it

chalk is then

MECHANICAL SEPARATION.

£22. Sefting,  I'rom dry substances, which are
> of minuteness, the coarser particles are to Le

WES Ol 1IrONn=-wire, nair-cioth, or o

| through bags of linen. Tor very

es, compound sieves, havin
used. The particles whicl
suflicient fineness to pass throuch the i

mterstices ol

ain powdered.

is performed on mineral substances, on

* has no action, for separating them from for

'.1||._.|I1- |.||n.:' s, obtained

tion | Irom the coarser P irticles.

the property that ve

ery

I I
!: we ol remain

ill" lor g0me
11‘- (..|_||--‘.IJ|'r the po wier o

P tti.t\, of wy iter, le thing
Coarser

[:n||l suspendaod

water ; and is performed

i P it
rmed] by levis
and a sufficient
particles settle at I:| bottom, and l] 1en pourmg of

I||4| liquid in which the finer or hehter
.

ime, until the

€5 arc suspent

}_”"]1 1\:Ilt't' may be l:uL..c-l on the residuum, and 1]'-
operation

or the coarser I pi articles which fall to the
v be previously I ‘.'i

i .
1 a Second time. i.'_L' line
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i

which 1s washed over with the water is separatec
i

}].l“li'.
from it, by allowing it to subside completely, and by
fully.

very (requently made use of for sey

part ol a fluid, and for separa-

i“'l off the water verv care

Decan

yectfically heavier, especial-

5 Very or the solid so subtile as to

* pores ol most substances l':llir|u.'.{'n'f for fil-
or the :i:ll.il'. S0 :l'li"l as Lo .'t:.‘1'-~|i" |]|| Im.
12 iltration. For the purposes of separating fluids
ing and filtration are often used. These
er only in degree, and are employed when the powder

cither does not subside at a

for decantation.
WAL 1ht' illa[l':trm-lr[.n t'n:' 1,]]|,-: purpose are ‘Ii. '-'".I'l'illl'l‘-'\ mato=

2 sub-

_|, or too .'itJ'.\':'.' .llitl ll‘.llll'l'i.l.'('[i\'

rialg, and must in no instance be ai

stances lor which they are employed.
ind oils, are strained through hemp or flax, spread evenly
I

| may be used;

piece of wire-cloth or net stretched

rine and mucilaginous liquors, fine {

for some saline splutions, linen. Spo e 1N some nstances
forms a convenient filter. Where these are not fine enough,
|-;,=|Ir.,,[ paper 1S t:n!-?n}'i-ti, but it is L-!\'ll‘rﬂu-i_\," rst h_\.‘
hot watery liquors Very acrid liguors, such 1ds, are

lass funnel, filled

filtered by means ol a
irtz, a few of the L

" pleces over these, and the fine powder [Ji_,u ed

|-.:\.\<|r|'--i'-.
1

I I
e TNneck,

pieces being

s much of the liquor: but

e poro ity ol i|||'- last filter re

it m A be obtained by '._-'LIJ:lll'i‘:l,'

h, and thi

] 1 . i
| water 5 the

ol distill

large guantities through
basins of nearly equal parts

quantities it may be

in rous stone, or artiuicia

isily iscensum, the purified liquor and impuri-
ies thus taking oppositc ections. The sumplest apparatus
of nd is a barrel, divided 8L :(|I-‘.!l|l].ll'i_'.'ﬁ by a board
with a row of holes along the lower edg Into
: 1C1 as much well \\::~|‘|r'-‘1. ~_'1|||] 15 !I[Jl as \\i“ COv "L.Ill'hl_‘
I 1 or two, over which must be placed a ].1:.'1-!' of
| hbles to !(u'|1 it rit':l!_\'. The :|]i51:|l':1'.'|r- 15 now fit for use.

Water poured into the one half will sink Ehl'ul,lg_r:, the sand In

i I'-_r|| the holes in the division to '||]L'l|[.=ll Iy

1 the sand in the other half, from which it

a stop-cock.
I

gy be dra
128, The size of the hilters :!I-!‘-{ nds on the quantity of ms




Sect. 2. P harmaceutical Operations. [xxxix

$

ter to be strained. When large, the flannel or |

ed into a conical bar, and -u-iu-l:r.!r'd from a hoop or frame ;

inen 1s form-

3 : g  falet
aper 1s either spread on the inside of these ll:ll'__r.". or fold-
ed .

to a conical form, and suspended by a funnel. It 15 ol

itage to introduce ¢lass rods or quills between the paper
and ;..Hi'_lll'!. O pry vent the m from '.lt”u'l'iu‘-;{ too r||:-q:-i.‘.',

#29, What passes first 1s seldom fine ¢ nough, and must be
poured back again, until by the swelling of the fibres of the
ilt'l{l.]il'l'\'liu' rl'||:Li~1".L:
t]l';rl..'x' “E-Hlllll"hl}'- Il-lll' ['.t|l't-:' 15 sometimes (_1:\'1'1'{'11 with
charcoal powder, which is a useful addition to muddy and
deep wired liquors.  The filtration of some viscid substan-
ces 18 moch assisted h},' heat.

filter, or filling ap of its pores, the Aui

30. Expression is a species of filtration, assisted by me-
chanical force. It is principally employed to obtain the juices
of tresh vepretables, and the unctuous vegetable oils. It is per-
formed by means of a screw press, with plates of wood, iron,
or tin. The subject of the operation is previously beaten,
ground, or bruised. It is then inclosed in a | ag, which must
not be too much filled, and introduced between the plates of

The bags should be of hair-cloth, or canvas in-

ith.  Hempen and woollen bags are apt to
juices a disagreeable taste, The pressure shounld
ntle at first, and il.('l't'.lhl.'LI -_-\.:uh'tl:ii

i nded for this operation should be per-
y and freed from all impuri

meral they
ed as soon as they are bruised, for it dis-
poses them to ferment 3 but subacid fruits give a larger quan-
tity of juice, and of finer quality, when they are allowed ta
stand some
1

broiseg

days in a wooden or earthen vessel after they are

. To some vegetables which are not juicy enoungh,

the addition ol a lit

le water is necessary. Lemons and oranges
e 1 E » . . ¥ y

must be peeled, as theirskins contain a
oily, which would mix witl

t deal of essential

he juice. ‘The oil itself may he
rately, by ¢ Xpression with the i

IECIs O a4 plece

32, For nnetuous seeds iron plates are use d; and it is et

i 15 ClS-
omary not (I:lil\.' to heat the plates, but to warm the bLruised
in a kettle over the fire, alter th nkled

s 4l i]
tained in

”.'ik way are more disposed to ranecidity, this process should

er be laid aside altoge

ve be en spi

ICE 15 1InCreased

» means the pro

1
uny
I

. But as the ¢

. ther, or changed to t'\ll“‘i!'-.-“l the
TETeN | seeds, inclosed in a b: s to the st
e e 1{}-'_~'|,',f,-'.?.'.'r.’_-".'rr.'n'

am of hot wiater,

is generally practised iick and elam-
» which contain much slimy and other Impurities,

!_rl:m.-.-..-




—

I lements af j')fu;)',l;.urr;j.g Pay

not easily separable by filtration.  The scom is made to a

elither Ly H::lllr1:-l.' ]JL':Ilillg_-_‘ 1]u' |i-1II|J:'. or CLart 1L, wihi [r

it 1s done by [lJi}.ill:{ with the |;.-4ll-|!'. when cold, white of

egx well beaten with a little water, which on being heated

congulates, and rises to the surface, carrying with it all the
impurities. The liquor may now be filtered v

kimmed with a |]('I'|llll":lU.'t

1 €aseé, or mav
laddle. Spiritous liquors are

. R [ 1 - ]
I, without the assistance of heat, by means of Isinglass

Ibuminous fluid, as milk, which

some expressed juices,

In water, or

.i':m_',' a

coagulates with the action of :

ill the antiscorbutic p i, are instantly clarified

: : : ; i
dition of any veretable acid, as the juice ol bitter

y4. Iluids can only be separated from each other, when
? .
they have no tend

ecific gravity. The s paration

e, and when they differ in

¥ be effected In'l_’\ skimmi

Fy 1
Odl Le ng

on; or by draw-
IS |l|..l,-_>'. (-

PR
11 1L Ol

paratory,

iy I )}
Lng fab

terminating in a very slender point, through which the Lea-

] a spongy woollen I!J.'L'.[Ii.; tor no fluid

will enter

which it has no attraction ; and, le

]_l. Ary atiractio

e filled by another, for

tance whose pores i

stly, upon the same prin-

| paper, 'Izl".'il.-.

r of unsizc

1sly soak-
ed in one of the Hnids, which in this way readily passes l||!'u||_{1]

ity while the other remains behind.

QL mIXLnre 1s ;lt'l'lul'll.;'li by agitation, trilura-
tion, or kneading ; but these will be best considered in treat-
ol the forms in which medicines are exhibited

ATPARATUS

]‘n- [ore centor iII-I:' on 1||-.' l_'l:l_’]'-|i!':|] l||>|'1'.ll:tlu-. 1t w ||[ he
ecessary Lo make a few remarks on the instruments employ-
d in performir

r them.  They may be divided into

a. The vessels in which the effects are performed ;

. ]'Illi |‘ or F!I\' means l'—i |1!'|J|!;u'i'lll:‘_ h-':ll » and

. The means of applying and regulating the heat, or
lamps and furnaces.

VESSELS

137, The vessels, ;I-'a'ut';i:irl-__: to the purposes for wl
%

h they

ire 1ntendi l!,

In form; and
!It :|:.Lli.3'i.l|r~.
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)
pro— . 3 . -1 1 —_
198, The different forms will be best described when treat-
ing of the particular eperations,

k39, No substance possesses properties which render it pro-

per to be employed as a material in every instance. Weare

herefore obliged to select those substances which possess the

properties more especially required in the particular opera-

ons for which they are intended,

£40. The properties most senerally 1 quired, are
. The power of resisting chemical agents;
b. Transparency :
Compactness ;
Strength ;
¢. Fixity and infusibility
f. And the power of bearing sudden variations of tem-
perature without breaking.
H41. 'The metal

in tslll:-illl'!':tl.

in general possess the four last properties
perfection, but they are all opaque. Iron and
e apt to be corroded by chemical agents, and the use
s olten attended with dangerous consequernces.

clionis are m some measure, but not t-nlE]'f-J\'., re-
inning them. Tin and lead are too fusi

le.  Pla-

al agents,
helr expende is an insurmountable obicction to their oe-

k42, Good earthen ware re

s the greatest intensity of

ty but is deficient in all the other properties.  The basis of

ol earthen ware is clay, which possesses the valuable
r of being very plastic when wrought with water, and of
hen burnt with an intense heat.

v heat, that it is extremely apt to

poséd to sudden changes of tem-
ssary to Id some substance

1 1
property. Siliceons. sand, clay

heat, and then reduced to poy

ially used.  These additions, how-

i g 1 1
rineonveniences ; pinmbagro, cs-

"o 1
Ol N0 8¢

d diminishes the com=

2 Lno
lnecessary to ginze

105t kinds of
they are acted upon by che-
tured by Messrs We

cription, except those of porces

| |
amn, which are too « {pensive

k43, Glass possesses the t

{ a||.:|||'li[-.~a In an eminent
1 " i
gegree, illl(l mav be ilf'

rreates
o

ited red hot without melting, Its
t inconvenience is its disposition to crack, or break i
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pieces, when suddenly heated or cooled. s this 1s oceasion-
ed by its unequal expansion or contr u.ina_, aglass vessels
should be made ve ry thin, and of a round form. They should
also be well .llllit.d]l.l] that is cooled very slow] AT hen blow I,
by placing them immediately in a hr.nu.. oven, while they are
yet in a soft state. When ill annealed, or cooled suddenly,
;l!m 1s apt to fly in pieces on the slightest eh

ature, or touch of a sharp point. We sometimes take ad-
vantage of this i imperfection ; for by means of a red-hot wire,
chy 'i(.“l].. or bit of a tobacco-pi s-vessels'may be cut in-
to any ~||.1I|== When there i» iai-: a crack :.'II':';ni"\ in the
glass, the point of the wire is u;J lied near the edge, a crack
is forme d, which is afterwards

r¢ of tempe-

1sily led in any direction.
t44. Reaumeur’s porcelain, on the contrary

, is plass,
which |1_‘.‘ surrounding it with hot sand, is m de to cool

v, that it assumes a crystalline texture, which .f._-\.;;-”_\-.-.
its transparency, but imparts to it every other quality wished

| kinds of lass are com-

1 1
lowl

for in chemical vessels. "Fhe
monly used in making it ; but
this valuable substance, its ¢ mpl

» 15 no manufacture of

yyment is still very limited,

LUTES.

445. Lutes also form a necess

'y part of l'ilrm]l';'.| .'|":'1;1r;5..
tus. They are compositions of various substances, int nded,
To close the joinings of vessels
0. To coat glass vessels.
To line furnaces.

{46. Lutes of the first de :1|]al|u n are um.,,..\”h “”J’l"\'d
to confine elastic vapours. The y should therefore possess the
following properties :

a. Viscidity, plas ticity, and eompactnes
b. The power of re sistine acrid v |]nnr|
e. The power of resisting certain degrees ul heat.

147. The viscidity of lutes depends on the presence either
ol
a. Unctuous or resinous substances :
b. Mucilaginous substances ; or
¢. Clay or lime.

448. Lutes of the first kind possess the two first class of
properties in an eminent degree; but the 'y are In general s
tusible, that they cannot be employed ] when they are exposed
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even to very low degrees of heat, and they will not adhere to
any substance that is at all moist. Examples.
a. Eight parts of yellow wax, melted with one of IIJ|' of
turpentine, with or without the addition of resinous
substances, according to the degree of pliability and
consistence required. Lavoisier’s lute.
6. Four parts of wax, melted with two of varnish and one
of olive oil. Saussure’s

ute.

¢. Three parts of powdered clay, worked up into a paste,
with one of drying oil, or, what is better, ambex
varnish. The [lr.\mg oil is prepared by boiling 22.5
parts of litharge in 16 of linseed oil until it be dis-
solved.  Fat lute.

d. Chalk and oil, or glazier’s putty, is well fitted for lu-
ting tubes permanently into glass vessels, for it be-
comes so hard that it cannot be easily removed.

e. Eqgual parts of litharge, quicklime, and powdered clay,
worked into a paste with oil varnish, is sometimes
applied over the cracks in glass vessels, so as to fit
them for some purposes.

. Melted pitch and bric

c dust.

449. Mucilaginous substances, such as flonr, starch,

and glue, mixed with water, are sufficiently adliesive, are dried

) A
by moderate degrees of heat, and are easilv removed ¢
the operation, by moistening them with water s but a hich
temperature destroys them, and they do not resist corrosive

Jours,

The addition of an insoluble powder is often neccs-
y to give them a sufficient degree of consistency. E

a. Slips of bladder, softened in water, and applied witl,
the inside next the vessels, They are apt, however,
from their great contraction in drying, to breal
weak vessels,

0. One part of gum-arabic with six or cight of chalk,
tormed into a paste with water.
e. Flour worked into a i

J

raste with powdered clay or chalk.
€. .\|Jn-|':|é'l or

inseed meal formed into a paste with mu-
Cliage or water,

e. Quicklime in fine p:unlf.-:" hastily mixed with whit
of ego, and ir|:-1:='|*5j. applied sets very quickly, but

DecoInes 50 ]iil'it that it can s

J+ Slaked lime in fine powder, with elue, does not setso
“ ] ’ =
quickly as the former,

g. Th

» removed,

ks 0f

ed by daub
1 over with




white of -
I"Ic'l': (] ek Yy ANA ISR P g e linen
closely and evi
450. I
become so hard t n
harden so quickly e
applied immediately

. Quicklime wi 1l le
riate of soda.

4. Burnt gypsum, made up with water.

. One ounce of borax dissolved in & pound of boiling
water, mixed with a sufficient quantity of powdered
clay. Mr Watt's fire lute.

el fhlria:ll'[ |>1\l'|1|}’ with four of sand, formed into a paste

with water. This is also used for coating

I'y and cap :'::::

ren made into a very

gels, in order to render them stron

of :'.:x']x:'-.:!l-_r'J]\.tvtl.»l-ln-;n, It istl
thin mass, and applied in successive layers, taking
|

care that each coat be perfectly dry betore anothe

be laid on.

£51. The lutes for lining furnaces will be described when

g ol lurnaces.

. The Ii||;|]|.-lt||'el~; of vessels which are to be |

;.
other, should previously be accurately and firmly

|||'||'r\:i|_|1'I[|‘5_" between them, when necessary, »j,u-i']_ pleces |;j
.'.1](!(3 or un'k. ars il' l!n'c]l-4|ar':|||ul'l;\-Iu be Vel
ol a cork fitted to the one vessel, having
through it, through which the neck of

Iieat, !.r\ MEenns

ar hole bored

reu
the other vessel or
tube may pass.

153, After being thus fitted, the lute is either applicd very
thing by \:Jl'(';kilill_" it on rl‘ilh of linen or paper, and securing
it with 1]1[':,';:1[', or ifit 1s a paste lute, it Is formed into small

cylinders, which are successively applied to the junctures,

; y g 1
Laking care that .".':1'[; p1 eber de |c):il!| I ."i'!-_'. and
fectly close 1n every part before another is put on. Ve
the whole is secured by slips of linen or bladder.

my cases, Lo permil the escaj

454 In m

il IH i'.ll|:t'

e ol elastic vapou

lr_!L'llll'-Ju-_:h the lute with a pin, or the lute

s perforated by a small quill, fitted with a stoppes
HEAT AND FUEL.
=5 As calorie is an agent of the most extensive 1

1l operations of pharmacy, 1t 18 necessary
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I N X \
L J, [ I-I. Ly LW
- =3 i ] nlavine 1t the
«hould be ;il"i:! 1nted with the means of « mpioy , JLOHL LILE
most economical and eflicient m |
k56, L'he rays of | in the
\'-\'II

able substances ; and the only atten

LD i :\'i-r,\.

to turn them fre-
fuently, that every | \ They 'are also
ometunes used for promoting spontaneous oration.
.'.rl-] Cer
ow, wood, turf, coa
nlly e t]ljl oye d.

, 0il, and melted 1

nbustion is 2 much more powe

source of he ohol, ui!, &

conl, and coke, are all oceasion

llow, can only be burnt on
porous wicks, which draw up a portion of the fluid to be vo=
ini l

rots .
theretore

€ inflammables
burnt in lamps of various construc 15.  But
monly used to produce light, they afford an uniform, but not
h temperature. ‘Fhis may however be increased,
creasing the number and size of [!w wicks.

1 :
ougn coln-

Alcohol ['-r.llfll—

ces u steady heat, no soot, and, if s rong, leaves no residuom.

(811 -4in-.~ a ||il=_rE;¢'t' temperature, but on a I pro-
g 5

duces much smoke and soot. d the

licht and heat increased, by mal
- 1

bear a laroe proportion to the ce

i 4 .

Llll '].LI‘.'.'

a '.:-'!..ililli y S50 CO ntrivet
both to the outside and .'=.-u!!- of the e
lamp, invented by Mr Bolton of Birminah
oil m

v be made to produce a conside

great u||||urm1[|.. and without the incons

1539. Wicks have the ]
the Lli'_’lil emperature to which
coming

l'\'t.!._ .|I|-.] -
-.Ll[]lh"‘q(! s Lo I||r-‘ et i ].!tI::I JI ::'._'__ EIL 1:|L'J'.'
They must lll:-n be trimmed; Lot this is seldomer nec Cssaly
and fine oils than with the coarse
also i|:|]r|'nw,:1 L a chi
adnait the free aceess
the « rent, confines the he
i|||r-|1~il‘.' )l the temporaton

I
sed

with aleohol Lamps

Vi

iJt, ana

of flami
oy lorcing a small eayrent of hot aj ougiln 1L, s
}1|uu|-|i11- : ;
460. Wood, turf, coal, char
tibles, are.burnt in orates and
vantage of hiln[lin\_f-]'

eadily, but

Perature, is Inconvenient | 10} ind

Tequires much attention. W

the teatest heat, burn lon e a de charco
461, !)|\1ll|] ves o ste | does net

nuch attention as wo ad 3 but it consun fast
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(1}})|nl]~ and penetrating, and the empyrenmatic smell which
it imparts to every thing it comes in contacl with, m'flih\. to
them with great obstinacy. The heavy turf of mars

+

preferable to the light surface tu)
462. Coal is the fuel most comt
Its Irmt is considerable, and
produces much flame and smoke.
463. Charcoal, especial 11 of the dense woods, is a very con-
and excellent fuel. It burns without flame or smo
and gives a strong, uniform, and permanent heat, which n
be ez repulated, especially when it is not in too larg
ces, L[|:i is a little ds mp. But it is costly; and burns quit
464¢. (tﬂu‘ or tn.lllul 1_'(]:!]. yossesses similar pr'n['ni't'i=|.-.
with charcoal ; it is less easily ]cilui|r_1|, but is capable of pro-
ducing a higher temperature, and barns more slowly.
465. When an open grate is used for che mical purposes, it
should be provid !

nonly used i this country.
iciently permanent, but it

venient

-, W |11 cranes to su p|:t‘|l I||r VEessels, 1l
they may not be overturned by the burning away of the J'I!L'-'_

466. In all furnaces, the principal objects are, to produce
a sufficient degree of heat, with little consumption of fuel, and
to be able to regulate the degree of heat.

467. An unnecessary waste of fuel is prevented m forn
the sides of the furnace of very uup:-l!ul conductors of «
ric, and by constro it so that the st Itt‘ operated on may
be u‘;},.-_uqr-(! to the full action of the fire. i

468. The degree of heat is regulated by tl
which comes in contact with the E””'l’lil]_‘_f-i.‘:l.'l. T
of air is in the compound ratio of the size of t

e quantity of ai
|

LT
The \.l'}ll('i‘._\ may

r 1:1:”u'l‘.~, or by 1n-

through which it enters, and its velocity
be increased by mechanical means, as |
creasing the height and width of the chimney
369. The size and form of fi
which they are constructed, are various, according to
purposes 1:J| which I]Jt‘ are intended.
470. The essential parts of a furnace are,

a. A body for the fuel to burn in;
b. A grate for i1t to burn upon ;
.\u ash-pit to admit air and receive the ashi

d. A chimney for carrying off the sm ke and vapours

irnaces, and the materials of

]

»

471. The ash ir:l should be pnlu:l]‘. close, exce pt the door,
which should be furnished with a register-p late, to reculate
the quantity of air admitted




downwards

rrate 1 be fixed on the outside of

). The bodv may be cyl

n :'-:-1;|\'|;.-_: the

tion, and lor conveying away the smoke and vapours,
(

ombustion is sn It ¢
1 d by the burning of t d
Wing n it is accelerated by inereasing the veloei
ty ol y bellows, it forms a blast [urnace; and
W 1 hi is covered with a dome, which
i W 1

1e chimney, it constitutes a reverberatory fur-

['urna

. 4 1 .
-5 A'e either

rtable, and fabricated of plate:iron

e lined with some badly cond relractory sub-
¥ \':le Lo lll'IL:|lI

A mixtore of scales

vl ’ Nt -
€, Loth to prevent the dissipation of he

I against the action of the fire.

1 powdered 5, worked up with blood, hair, and
y 1 ded ; and Professor Hagen says, that
is | wk wh n exposed 1

( at once 1o a vip-

r to the cor

¢ an
I

and one ol fine ¢l

and then work:

to be formec

u Lie ma 3 '\.!I' I we

ery firm and
* face of a broad hamm ', o the
OF about one inch

| thickness
and a half in wen ral, b
elliptical form to the ¢

ed of six or i

it 50 as to gZive an

atiother lute, compo-

VEND parts of sand, and one of clay, was applied,
in the same manner, to the thickness of about “"I‘l-"lj‘
Fhese lutes must be allow b perfectly dry before
the Inrnace is heated. + done gradual-
I L hey may alsa be

a proper lorm,

LElY Dtted and wy

e the top-

ces 18, that they admit so

ting the femperature,

reable, or when

ar is admitted than wh: necessary for support-

mbustion, the heat is carried off. and the tempera=
ture cannot be raised sufficiently. 1 ".'|5l‘]i": merit of Dy
K's Turnace consists n the facility with which the adn



reality injured it,
477. Ii-"l| may b
r']H'J'LllIIJJ]'\,

a. Directly, as in the open d reve -
b, Or ||||'u||_-_f.[| the medinm ol sand 5

e. OF water ; the bath ;

d. Of steam ; the vapo bath ;

e. Of air, as in the mufhie.

CHEMICAL OPERATIONS.

s ? : :
+78. In all chemical operations, combination 2
. . ' 1 1 .
and there are very few them in which decomyj
not also occur. For the sake of method, we ¢ [

'L||c-|:: ias J::'ill-_'l! ally inte ‘..-!1--. Lo |3!-.|.i|1L-.',

in the torin ol agg
ori

4'79. The form of agoregation may be altered by,

."_.. \ ;lil IT1AL
Condens:
d. Congelation ;

£. { oaruiatlon.

| to express the

l1!|]\:|

x, resin, &c. which pass

states of softness before they become

[Pass Iimme-
s and the
I

as the

diat :\ from the soli

pl m. Substances d very

metals, except 1ron

much in the deg ity 3 some, as water and

mercury, existing as flui n the ['I'liill:u.'_\' 11-::|'!|: ratures ol
: the pure earths, cannot be

'|'.|'|\~-|.‘]II'I'I': while othe
M I ¢l I-I\ any l‘.4':1{ we can tn:;.\l'.ll-'-_'.
F B2, When a substance acquires by fusion a de

transparency, a den
its a conchoidal fracture, with a specular surface,

fragments very sharp, 1t is said to be ve-

» uniform texture, and great brittleness,

1 1
and exnit
and the edees of the

L7 1.'|-|| ..rl‘
8%, In ceneral, simple substances are less fusible than

compounds ; thus the simple earths cannot be melted singly,




are terme |]lJ-'-"-.r.'.-',‘

These fluxes are ge

saline |:1'.:|:

and soda, promote powerfu

kalies, po

fusion of siliceous stones ; but t are only used for ac-

#

cilrate e'\31|~i'il||l'||2-. '|-|'.‘. W Jiitx 1S & mix o1 a
little potass with carbonate of potass, and is prepared
by deflagrating together equal parts of nitrate of po

ass and supertartrate Wi

at the same time to be

preferred, which is prodi

two parts of supert
wotass, It dif

g a little efarcoal. Soap

ner only in contain-

omotes fusion by being
converted by the fire into earbonate of soda and ¢

coal

b. Aluminons stones have their fusion ' promoted
by the addition of sub-borate of soda.
- ite of soda, the mixed P'}"'“l’} » of soda and am
1a, and other salts, are also oc ionally employed
An open fire is suffi to melt some substances
5 require the heat of a furnace.

in which fasion is per

Y
SOry for '|‘|:l' r||'\L'|'::{1-|.".. IR s0ome 1nstar
iron or copper |

Iy INUSL resist

e or pot may be » but most ¢

i X

i 1 -
ar Lhe convenieg

¢ ibles are ¢ 1:|]:|\-‘,.-l! 'y
he large crueik

s *-i{'l'-‘--—

es are gener; conical, with a small spout

; . : \
ce of pouring out : the small ones are trun-

cated tran

| mids, and are commonly sold in nests.
+87. T'he Hessian crucibles are composed |

rand --:|:||!§
. il ';\ll\'ll

good, will support an intense

itening or me |[\”,_, + but they

f l sudd ited or cooled. This
L n 1 0el avolded, by usi
! i'-. up the Wi O
» 1 1
L itte o1 clay ]

which means the heat is

pally and equally I hose which

ansmitted more orat

a clear sound when

truck, and are of an form thickness,

' and haye q

reddish-brown co
; reckoned the 4

black spots, are

est.
4 ; it :
= ¥85. Wedawood’s crucible

( L 81
l\U v .-'l I"s poun ledy and are o = I ]
O Lhe l [l By ]

i ___\'r_‘[; W -||!

but they are expensive.
PR ™ 1 2 ¥ " . - - - - y
89. The black lead crucibles, formed of clay and plumba




e
lements of IP armaciy,

res of t

oo, are very durable, resist sudden chan

edly used: but they are destroyed wh

and may be r

.ili':| in ’_].nl:lil. and »Ili]rr ll!]ill_\i'-\‘l:l-!'

saline substances

1 - 1 tn v ey |
when exposed red-hot te a current o

I
190." When p cedd in a furnnce, eruci he | mev b
set upon the bars ol ora na supp Dr
Kennedy found the hottest e to be abont 1
inch abx the grate Tl ey may be covered, to prevent Lh
fuel or ashes from t.'.in-; into them, with a hid ol the s
W 1 inother erucible Inverte | over them.
y the fusion is completed, the substance m y |
ted to cool in the erucible, or poured into a heat-
tedd with I
d with a thin coati

it over with

192. Fusion is pe rformed with the intentions,

ning the attraction of a ecation,

mechanical divisic

9, "T'o promote chemical action.

i e thapr etk i o e L
ym each other, substances ol different

. O separn

conversion ol a s
Al

arc

ermanently el:

;s are those whic h eannot be conde nsed into a fluid or so-

lid forin by any abstraction of caloric we are capable of pro-
e contrary, are those which

imcrease ol

e, O 1

ducing. Fixed substan
cannot be converted into vapour, by gt
rature. Lhe pressure ol the atmosphere has a very cons
able effect in varying the degree at which sul

tempe-

i Are cCon-

: to very

verted into vapour. Some solids, 1

great |'|_l‘-‘;|i|'l'. are at once ¢ mverted 1nto vapour, althouoh
44 I &

most of them pass through the intermediate state of fluidity.
494, Vaporization is employed,

a. To separate substances differing in volatility.

b.

» chemical action, ‘l}'!||-= tegating them

ed with n'il|1t.'1' of the \'Jlt"r\'\, (':ll!I(_'I'

495, When emplo}




EChs S 1l ( ”;‘r-: rations. C
\ 1 : vols ]
i b1 the substances vola Uy
L lation and charring
1. In a liguid 1, @S illation,
Y . -
Z. In a solid form, as in sablimati 3
subst ngaged are permanently elastic,
re ¢ elr gaseous lorm, in a pneuma:
¢ )
Lic ¢
k96, Uss ton L most 1INk o U]:l'l';;]il.:”_1
wnd vor vty

and arsenic contained in
qgquantits ~il i~.:<;ul1'|:u"d 111 Lests
1 I

s are shallow vessels made of bone

re vessels of baked clay, ol a
sidle

torming the floor, and the

1
1

portion the roof and

The end sides ar

rated with holes tor the

transmission of the heated

i

the open extremity is placed at the door of

sy
manipulation of the pr

accelerated by expe sing

“us Lk Ul

e I ' as possible, and ‘ing it fre

as to pr ny riutination, to bring eye-
nceession to the surface.

ar » performed on any of compound

em to a |i;--_l_1'| e ol

ir hydrog

1, nitrogen, and oxy
a hxed |'I'i1:|"[1!i‘_ remains b

I'he ten perature necessary

| either

by the combustion of othey substance

tial combustion of the substance to be char
> lormer ¢ {

ase, the operation may be performed i

1l
'-\lll\'ll excl

udes the air while it permits the e

tery the access of air nn

ianner, that it may be suppressed
1bustion has reached the requisite .
COntts ;

-Uhitinued to be admirte d, the cha

Pated in the form of carbo

rcoal itsell wor

aci and nothing would

and earthy matter, which these sub-

remam but the alkaline
always«contain.

When combustion is earried th
Lhe process is termed 17

'J-IH' \Z'Il.-':Lll'-_

which arise in
1 '

the operation of ch
e manufa

are sometimes con.

ture of tar




1 folemer

of Pharmacy. Part 1.

ordfion 18 1|1|- l'.’!l‘.\'('l"-\.flin of n Ilni:] mnto vapour,

by its combination with caloric. In this process, the atmo~
;.l-1||e-|'4‘ Is ot a |n-n‘v~:||3, agent, but l':'.'i’.‘t'i o hil.l-|>'::|1\‘.‘, |.“\' 1ts
pressure. ‘This forms a criterion between evaporation and
_l-}'!tlll'lillhnl:\' [".'.:}'(II':!I.!H!!‘ which 1s mere |‘\' the solutic a

fluid in air.
+99. It 1s ]s.-]'lr-|r|\.|!| in open, shallow, or he nispherical

vessels of silver, tinned copper or 1ron, earthen ware or glass,

R 1 . . 1 - ”

['he necessary caloric may be furnished i 0]
lied ectly \

fire, a lamp or a furnace, and aj

i]1|- i]alyl'k(']'::nn of =a
he

rated on. l:.- g

t must be

{ —
Cont :
ly X Ol
( 15 €1 ;.!. (l,
. L0 i the juantity ol Lephlegm
1
. As a prel iry step to Cryst {
502. Inspissation is almost cc animal and ve 1
] i i { ¥ IR
ble sul nces ; and as these are part decompo=

| ny '::u I, or to l'\._. ome Wrenmactic, ]J_-n- I;l‘.'l!L'i s4 '-|,'|'|:-L
} 1

towards [:|-'r|||i, in a water

e P rmed, especial
or vapour bath.

| 1 18 s 9 f
I1s here taken 1n a very hmited sense 3 for

lso with proprig used to express the drying of

¢ heat, the efflorescence of salts, and the

absiraction of moisture from mixtures of insoluble powders

with water, by means of chalk stones, or powdered chalk

yressed into a smooth mass. At present, we limit its meaning

to the total L-.'\"'-|||=|<|J| of moisture from any IJI‘I!}' !\} means of

Ccaloric.

1

would a

504. The exsiccation of compound oxi
pe formed in the water bath.

(5. Salts are deprived of th

ir water

“:lillll i‘l'\

eXPNosing IFU m Lo the ;|:'IE|-|| ol |'|
I; sometimes they first dissolve in their water of erystal-
1

lization (or undergo what is called the watery fusion,) and are

’ |
afterwards converted into a dry mass by Its total g-\i1r_|l--:n||

of alum




. |' p it 1
1§ in muriate ol soda, 1L 18

t { i i | by throwi edl
VEs qu fies of the salt at s
1 i 1
\ in It the decrepitation SR

are cx-

a solid fort it their ler-

-

is the reverse of expansion, and is pro-

i, v mechanical pressure fore ilug'cll:‘-_ the ealoric in a sel
squeezed out of a spi 2 TOr,
i L3 o
o R . "y .

. By the chemic 1iction of ecals which is follow-
ed by an approximation of the particles of the sub-
stance.

. Ub. r cies of condensation |I.‘.II:'_'.' i1s the .:l.l_i--L'[
our i ton at present.  In this way we may be suppo-
(l Lo «
y
1CER ¢ aturally as gases or vapours :
A i
Y . i
0. es, naturally solid or fluid, converted into va-
by adventitious circumstances.
10 The é ; . -
i 1OY 2 15 almost supposititious ; lor we
not 100 |~|'I-,-:||]||;',|l:.]'|-, to reduce the
erman 1 (s to a l||;‘_|E-|E' :—-.-|i|!-1.|2€‘.
s i s preceded by vaporl
alli co substan
1 1 1
poLliscd n the product

1

. when solid, Llon.

aid to be performed

512, Distillay 118 §

y

s when fluids are the sul

ity when solids are Sll]lll, 1l to the op1 ration,

and the fluid |chl-.f.'.l'[ arises |

|I.\-.‘-|:|~'.:.. and

cement of the constituent

o0& distillation are,

vol u|li|' ”Ittll‘\ i‘l'ul]l less '.'Il.i.l|i|L'f]=:ili‘|

+ To promote the union of different substances:

“. To Fenerate new |\|'l-\|[u{__ by the action of hire.

..'.::Uiz'i_.. the heat wuld not he




As distillation

condensation, the apparatu

a. The vessels in wh
"d- .IJJ' Vs i

n 1§ laid on this plate, and is covered by -
1 ing the vessel, and sufficiently strong ]

which is burnt upon it Thus the heat is P

vapour is | to descend mto the

15 conden

sed. 1o this way the oil of cloves is

FInig }Il 5 1ar 15 manul;

icture

CLIry arated from their ores,
1
on per ascensim, the
A | 1
t0 arise | ol iy and then is co
l.I Iis ! :': Vi most ¢con Oniy

1| IS LI li||I|.i-:|l||l|-:_'

15 then reflected downwards which the

1 Gl |.|=..-!. ris

<8 to be condensed.

!.l}'_|-1 AT :.;.|.- It T

leched, 18 sometimes useq

s \ g .
|.".I|i!.\_ which oiffer Little

volatility, as it w
E'I-'l_'fi that the less volatile VIpours wo il l el
fail back into the <till, while onle the

\'."I.‘:l! arise to E:.e top, s0 as to F' To

S i': ;'rcl tl.il_\ I.L' more convenienil
the fire with cautio

JUEIrCss. J!




" 1
Auid.

o apparatus used with the common s
18 e in which the head terminates, isi
ed nto the upper ¢ nd Nnpe, which is |\|'}1l cool i'l" P
nmyr

=i""|*'..'|l a vessel fi ater, calle f
i 1ade of a serpentine form { but
¥l

Mack recomme

shed witl

|
it contaims becomes too ]]ll[.

=COCK, that when t]

does not condense al
! | |

vapour produced, it may be
changred for cold

. . 1
am ihe lower end ot l!:l' [‘li‘rl'-‘ Lthe

|
We may observe,

he vessel destined to re-

Vapour 1ssues

wer of the fire,

y We should either d

the water in the refrigeratory.

ion was a process formerly in use. It cor
iFing the ap aratus
13

r condensed into a

hat the vapours were no
1y '.EHI'IJ this Huid returned
' ."L"llzul_'
! ass vessel, with so long
ipours were condensed before thev

K into the dis

d wy

a neck
| ut Iiu'

1N another,

» . : ' 5
extremity, or by invert one matrass wi
vV he

11 Cor

) 1
3 are distilled per asecene

9
curopit

uvstances are

s is performed in a retort, or
1 the neck bent to O

1 k;‘t!c'. l!'.l
i 1l ron led for in Aba e
1§ wel rounded, oniform in Its ¢

|'+]'L'|\I,L‘\\‘ and the neck is sufliciently
» when condensed, to run froel

0 render the application of the

o
g it too near the furnace, The
the neck must periectly fr

i ours z-n-:llt[';-i 1 th
11ts bady, without PAssSINg over int

oducing _'.|||.n:'.\ Into the retort

eck, which wonld ijure the pr

thout

-|i:|:,i‘ i i'lili un=-

15t be sutliciently Jonge ¢
» body of the

iTL; anu

car .'l||:_L app

IC

, = 0
1€ drop EHET

| ¥ . '
! irom 1t may not tounel
1 ll\. In sOme ¢

ases, \'.ll.'l € mixt
lces I'-|’||J"Ii|-|ii]-':|‘ Il I

IS convel il o CS
s 1] 1 ] 1
- e whole apparatus properl ed before the
MixXture i

ey | AT
s and we must therefore employ a tubulated




,-f, !';l ments rl_’." i JFJ.?'I."-'."J ma

or a retort furniched with an aperture, accurately « lo

a _r_{rm_|||li stopper
523. The tubulatu

part of the retort before it bends to |

should b '!il'u'l'lé on th

fluid ||a:|:.:! throngh it may fall direc

ot seiling the ned

524, Retorts are made of various materials.

commonly used when the heat is not so

For distillations which reqt

of heat, re-

1I'e eXCcessive deg

n ware, or coated giass relorts,

torts of earth
Quicksilver is distilled in iron retorts.

525. The '-itl.l',

lest condensing apparatus u

tort is the common 185 receiver ; whit
nical or globular form, having a neck st

mit the neck of aretort. To prevent the loss ¢

of the vapours to be condensed, t
be ;lt':'lll';l[r"_1I '_{]'l!iIFIIj to each other, or s
per lute. Me:
from being heated by the c:
sation of the vapours. It may either | n

must ,_'_-!'.::-. used 1o m

water, or covered with snow or pounded ice;

('\;|]!L-I,‘I.Eil|!1 may be BUPPOTrLed

it with a cloth, kept
from a vessel placed abovi

SRONeyY worsted threads. BBt

n, permanently elastic

Wi

ld endanger the
ted to esd aj il

itner
FAY ! - . - 3
o1 Lhe receiver, ol

ey

her throuch a hole made in the lutine

m their side,

3 : . i
|1' celvers ||.|'\II|I'. 4 spout 1

when we wish to ke P separate the |-!u.‘!|!|'{~ oLl

,
tion. I‘or condensi

1 1 e M 1 1 tl
latile vapours, a series ol recevers, commulncating wilhn eacil

er, termed _\:|-.-!.t:

now entirely su

were formerly used ; but t

i 1 Voulle's 1

I'h

to a tubulated receiver, With the tu

n three-necked bottle connected by mean
the further extremity of which 1s immersed,

ed in the bottle.

MITIeC L (d wi

ubuiatiore

the surface of the

lumns of fluid




Pharmaceutical {;‘Hf"}'.’f:'.‘-lh‘.".'u cvil
connecting tubes, in all the bottles or vessels more remot
the retort.  Tubes so adjusted are termed Tubes of safe-
ty, for they prevent that reflux of fluid from the more remote
into the J:-.-ll. hottles, and into the receiver itselt, ‘.\I.'IH_'!I-
would otherwise ine vitably happen, on any condensation of
vapour taking place in the retort, receiver, or nearer bottles.
Different contrivances for the same purpaose have been descri-
by Messrs \'uhu and Burkitt; and a very ingenious

ie ol conne

o !|1-' vessels without lute has been J|1\ul1_-
v Citizen Girard, but they would not be easi y understood

without plates. ||u further tubulature of the last bottle is
commonly

connected with a pneums |.u' apparatus, by means
of a bent tube. When the whole s properly

blovy

s air
eiver, liw
ubbles 1]1||'|’-.|| the fluids contained in each of the l:nl{lu
t last escape by the bent tube. In the receiver, [Iurm‘
duets of i||--"JI.|.I|-I| are collected, which are condensable
by cold alone. The first b ottle is commonly filled with wi ater,
and the others with alkaline solutions. or other active Il.ml--;

1 into |||I.' retort should pass []nun-fh the re

and as the permanently elastic fluids produced are successive-

v s1 .!|c| to the : m of all these, only those gases will

q il by the b 1L which are not bsorbable l-""r any of
'WNEUMATIC APPARATUS

2T oreat rtance of the elastic fluids in modern

s rendered an acq s l;?i:{'l.(t with the means of

I p reserving |||lJ|I i .meu nsable,
8. VWWhen a gas is produced by any

means, it may be re-
.Ell:"i'.

a. Into vessel

olutely en pty 3 or
illed with some fluid, on which it « Xerts

de ol collecti

ASEs may EII' |1r;\,r-‘,i»_-| ¢]
lan 2 v sufl T
acddader, moistened suth "|1|1. to make

1 }-L[—
¢ e, and then con ||1tv-~~<:l S0 as Lo empty it entirely.
In [h.. state it may be easily filled with 1y An

sl DA '.'\':i. answer ||1u ~:|'|“||1|:'t1|m-_ and is more con-

Ome respects, as It may be

made of any size or

r metallie ‘-'I"*-'-l‘l"\ such as balloons, may also b

e purpose of rece J\Iil'l' {Fases, |:_\' fi!ll:l;:‘ ‘:||e-m

with a Hl.m.uu ky and exhaustin 1g the air from them by mean
ol

an atr !l.ll:|i}_




.f',-fr menits |'_.lf-. fJffh_‘.?'.’.'!a.f. A

581 But the second maode of L'n:IeLliIJj_'" g

convenient and common.

sels may be filled « Ii|IC'I,
a. With a fluid lighter : or

5. Heavier t
The fi

nduct ¢

582. The v

1n the oas 1o be received into 1t.

er method 15 seldom |'|:|EJ:|,\'1'|:, * but if we

1eric air, such

ream of any gas heavier tha

bonic acid

as, murjatic acid gas, &c. to the bottom ol

any \|-~~_~L|. It wi 14 .llJH.‘li|'. liiﬁiai','.! the alr, and hll itlf'

vessel.

534. On the contrary, a gas lighter than the :
'.}1', .‘-ll!']l as JI". dl'l L n, miay be |.'||.|l.'L'-.|i| -!:'. an i:i'\.- rted vesse I‘;

by conducting a stream of it to the top.

€5 Arc mos{ commeol ected '-‘:' conduct-

co

g the stream of

Vi

, Or any other

15 into an inverted

" :
| filled with water or mercury. s ascends to the

upper part of the vessel, and displaces d. In this w;

I
b |u[-| a very long time, provided a small gquantity

1d be left h
{ _ "J""".‘" : i alin
6. The vessels n » of sl

commonly employed are cylind They
open only at one extremity, or furnished

1-COCK.

54%7. The manner of

rse them com

r tinned

y very much ; but it should contain

clent depth of fluid transverse di

r ol the vessels to be it At one end m ‘il.ll.',
i the vessels after tl

 should be a shelf {i 1

T'his shelfl should be t an inch

below the surface of

1e fluid, and should be perfora

M witn

Ja .y [ 1
al holes, forming the apices ol corresponding conical ex-

cavations on the lower side, thro which, as thro ifl=

» TNOTY

verted |||||||r-|-. EASCOUS ||||||E-. m introduced

nto the vesst |5 !....III_'rl over them. In -__\\|-1!__:. the vessels

used witha mercurial apparatus should

strox

and sma

er than those for a water-cistern




.j'."lJ.-'.n".f.'.'r_"r'. wliedl ( I;"’:".r'u‘s'.""-r.'." ] Cly

; PR
o have a variety ol class

559. We should a

tubes for conveying t

ases from the vessels 1n
s under the shelf.

£1om 18 the |'€]l|':l‘|t'l1 disti

are lo “Jl"ill to ||!|' !‘\'illl]t'
). Re i

Hi ; lation ol
When distill; on renders the fluid stronger, or abstracts wa-

ter from it, it is termed o, When a fluid is d
ed off from any substance, it is called Abstraction - and if
product be redistilled from the sar

fresh (qua
akl. Sublimation differs from distillation only in the form

of the product. When :

ne suvstance, o
ntity of the substance, it is denominated Cohodation

It 1s compact, it is termed a Subli-
when loose and spongy, it formerly

had the improper

on of Flowers. Sublimation is sometimes pe i

» and the vapours are condensed in a I
I

rlormed

IPET cone,
crucible inverted over it ; sometimes in the
of a glass flask, cucurbit, or phial. and the con-

s effected in the upper part or l':‘[l:iill, and some-
in a retort with a very short and

a conical receiver is fitted. The h

wide neck, to which

Is most commonly ap-

1 ¢l i1 : : bat) s

ed through the medium of a sand-bath - and 1l
: )

e tlerree of

the vessel is inserted in it, are

e sublimation.

reduction of a flui

10T, 1n t'uH]'-'-'IZi

traction of

me

ins emple for a ting ealoric are
olfvolatile fluids, the s
bodies,

2

lution ol solids, and the contact of colid

- Coagulation is the conversi

m of a fluid into a sol
ol greater or less consistence, mei

In consequence of
articles, as di

arrangement of its p
paration of caloric or

r the process there is no
any other substa

o 'lli]:' means ol
1

il:'l:l!llt';li_-,: f.'l)ll"_'l.ll:l1|nl!1 a iu.':'l ase of temperature, and the
i

re
addition of eertain subst;

imnces, as acids and runnets.

COMBINATION.

544, t_lllr-lsliC'.'LF

EI?IlIlh:.".ZI||H[| is the Intimate
IIIIJ:I';I!_":-\\ of at least

utiion of th
two heterogencous bodies, It is the ef

from the exq rtion of the

feet resy

attraction of affinity,
I aws of affinity,
chemical union of any bodiessit i

and is therefor subjected to all
245. To l_llt,l-.iih'il' the

necessary,

That they

,”m‘ ”!1_‘]!
Fhat the stren sth of the affinity be greater than an:
Counteracting canses ) . )

possess affinity h other:

pai ticles come into actual contact :

1.
2.
3

which m 1y be present




Flements of Pharma

1. Th
2. Afl

547. The means to be e1

of other affinities
548. he attracti

Mechanical division.
2. The action of caloric.

T 11 -
wn is facilitated by increasing the points

549. Combinati

actual contact.
1. By mechanical agitation ;

¥ : ’
2. By condensation ; COMpPression.

550. The processes |-1|1|1||~\'1[! for |13.:|i.'.|\' ing combi

/' be considered,

1. With J'|--_:1!l| to the nature of the substances com
1

;|!ir]_.

2. To the nature ol the comyj

L rases,

) .
L §

1. Combine w

2. Dissolve fluids or solids 3
3. Or are absorl by them

1. Are di
2. Or absorb the

3. Combine with fluids ;

y Y
olve solids ;

5. Or are rendered solid by them.

tion of ga
when simj

'!'!‘\lt?ll]!l:'l' as soon as COTng

it is necessary to elevate then

temperatuire to a degree s ficient for th

ther by nieans
nited bod y, as

gen or o

wmntact ol an

e electric spark, or
e combination ol 0X)

with hydro-




2 ..‘:"l ”f.'a.

ine with eac "11]|L'|'.'i‘

. o - tls I_- %
ution of bulk, and not unfrequently they

Into a liquid or solid form. Hydrog
'Tén grases form water muriatic

form solid muriate of ammonia,

acid

amimaor

But when the combination

\'i |a'\' E_ﬂ‘llili“]l, | ‘n'in!pn{ g\}m_u 10N, \I,'hi-{'!i 1-:{1!;1“

rsting ol the \".'r-.-»t'].‘-, |!I'\"."I=IL|-;|.' takes ]J|:1('(‘, In ,cons
quence of the Imcerease |>1.1|_'II||:1 rature.

fution 1s the diminution of a

A e

ation in any solic
‘e ol 1ts entering into chemi
tance, whetl

xquer

flnid,
and the
solution is effected, is often

ition is lessen

s is termed t}

1 I
whose agency the
Wenst tim or Solve;

id to be performed o

: i
day, when the
solvent is fluid 3 but when the agen

1ICY Ol
=37 : he solvent its fluid for tha aoli
Yy Lo give the solvent its fluic torm, the solu-
e performed via sicea.

5535. The disso ving power of each menstruum is limited,
and 1s determinate with regard to each solvend. The solubi
lity of lies is also limited ar
e menst

3 II 1
. $rts
s e cases, alth St .:!'\'-ililil]i":-ll"-

st le of dissol hie Thus a saturated I n
oI m I soda will > a certamn quantity of unitrate
Ol potass, ai iter that a portion of muriate of ammonia.

- : N

power ol solvents, and consequently

Ends, e ‘_'l'!JI'!':'..!‘.' ilii'.‘l .L‘I".l |1\.' 1ncrease
...'||.| 4'«....'-,--|'»L'|-.', l|||\ P
1

ver 1s diminished by
nperature ; sp ated solu-
iration of a

Ly takes

|"|'=\|'J.‘. ol the L‘l.'!'-1'i':! TCner

1
}

1 t 4 T
n oI temperature. I
I

COme Lin many chemical oper;
!.1,' n all v g

18, ij-u";it'lll_-.r terms have tJi,'f'.I .!‘.'I!'!El :-I!Il 15¢
Ol solution, 4

5 I'he solution of g th atmosphere is termed
80 LEOMS ¢ alie

vapor | by ‘-'~.E:|--il! 7 larg
Eurd 1ce, G

by frequently re
'lll'l.l.‘,‘[-, 7

and by increase
Some solids have
altracy i

ne ‘.I:' :|5| I CC
ol temperature,

with th

: 260, g0 stronge an affiy
t_""." t from the atmos
tissolye them,

1
for water, that

phere in sufficient quanti
Lhese are said to ¢ ©th




from other

lniksl 1
SOlunoe su

» solutl

menstrua. 10

undissolved

the others remain

and when, | oration, 1

lid forr

Is ;.'.!;|‘:1 an Extract, which 1s hard oOf

1tery or sj) Oous, acco g Lo L ! I COlsls=

auires, and the nat ol truun e :

HSION 18 L':‘]E-‘,u.\ ed to extract the virtues I aror -

volatile substances, which would be dissipatq w de=

0 1, and destroved by macer b5+ 1 1 ¢ Yo

| . of easv solution from others which are less soluble;

Il process consists in pourin { i & to be 1ne

fused, placed in a proper vessel, nstrutm, her hot
or cold, according to the directi ng at up, 1tat

1t |'1'--.-[|1|-|.l,.'\'. and after a due time straining or decanting
the liquor, which is then termed the Infusion.
564. Macera

for a longer time, and can only be employed for substances

an differs from infusion, it being continued

v ferment or ¢
ant. on the other hand, differs trom maceration

vity of the menstruum being

{ [ lieat. It is ¢ monly perlformed in 8 gFiass

1 * 1 g : 1

il vhich should only be f led I-I.'-]llll'lj_ el covered

i vl writ] n

wil er, pierced withh one ol ore st i
li | poration of the menstruum may be pre-
ven ch as possible, withont risk of ves-
sl vesse]l may be heated, either by means of the sun’s
) , of a common fire, or of the sand-bath; and when the

1st is n_-1!|lsf-'-\.- d, the vessel should not be st deeper In the
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s
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in muriatic acid, and a dissolution of chalk in muriatic acid.

474, Sometimes a gas is separated during the action of
bodies on each other. When this escapes with considerabl
violence and agitation of the fluid it is termned ¢ffervescence.
The gas is very frequently allowed to escape into the atmo-
here, but at other times is either collected in a pneumatic

spi
i

apparatus, or made to enter into some new combination.—
The vessels in which an effervescing mixture is made, should
be high and sufli iently large, to prevent any loss of the ma-
terials from their running over ; and in some cases the mix-
ture must be made slowly and gradually.

575. ."a-"r'.':J.'J,;.’r.f.-'.'--J.’.' 1% the reverse of :-Ilgllll-i}F:- [l compre=

]].'11|!- .'1” l||t].-L' !11'[]‘_‘:"&:':-, iII \"]ll:"ll a .-f1|'1|| 1s r:'l?lﬁilll'i! 1'!‘. ‘hl‘

mposition of a solation. The substance separated is terme

dec
ed a ]'|'m'iillil;|h'. if’ it sink to the bottom of the Huid; or a
Cream, if it swim above it. Precipitation, like solution, is

e either via

pe rl

576. The objects uJ-i'-l'vl':i 1

are,

1. The separation of substances from solutions in which
t

2, The ]J!!I'iiit'nlm]] of solutions from ].‘u_—t‘i]ai'l;l]_n]n' impu-

ey are contained ;

rities;
. The formation of new combinations.

577. Precipitation is effected,

1. By lessening the quantity of the solvent by evapora-

tion 3
2. By diminishing its selvent power, as by reduction of
temperature, or dilution ;

Or h_\' the ;|_:|-;iit|n:|; n-II some che I'II:I‘;Il acent, which
from its more powe ful affinities,
a. Either combines with the solvent, and precipitates
I}H' Ml!\'tllll,
b. Or forms itself an insoluble compound with some
1,‘{111.~lillll'11! ;_J!I li|r.: :u:Il:I'Iiu]].

578, The two first means of |"n-|'ib-;l:|1in-r1

wave been already
as Instances o
yrecipitation, as the effect is gradualy, and the precipitated
I |

matter most commonly assumes determinate fll_:_'\lll't"--

noticed. Indeed they are rarely considerec £

579. In performing it in the last manner, we may observe

the following rules:

i. The solution and precipitant must possess the requi-

site degree of purity.
should be perfectly saturated, to avoid un-

amption of the solvent or precipitant.

2. The solution

]]u-L'L'---;:]'_‘, Coll
3. The one is to be added slowly and gradually to the
other.
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t. Alter cach addition, they are to be thoroughly mixed
by agitation. ;
5. We must allow the mixture to settle, after we think
that enough of the precipitant has been added, and
try a little of the clear

r solution, by adding 1o it some

of the precipitant : if any precipitation takes place,

we have not added enough of the precipitant. This

precaution is ne cessary, not only to avoeid loss, but,

in many instances, the precipitant, if added in ex-

cess, redissolves, or combines with the precipitate.

580, After the precipitation is completed, the precipitate

separated from the supernatant fluid by some of the
means already noticed.

581, i

15 Lo EI\'

When the precipitate is the chief object of our pro-
cess, and when it is not soluble in water, it is often advisable
to dilute, to a considerable degree, both the solution and pre=
cipitant, before performing the operation. When it is only
difficultly soluble, we must content ourselves with washing the
precipitate, after it is separated by filtration.
the separation of i
heat.

582, Crystalli 1 is a species of precipitation, in which
the i'-\ll'li('lfh ol the solver

In some cases,
the precipitate is much assisted by a gentle

on separating from the solution,
assume certain a|-'i-'i'.f||i||:-.{. i-HI'II]-.

583. The conditions necessary for erystallization are,

I. That the integrant particles have a tendency to ar-
range themselves in a determinate manner when
acted on by the attraction of aggaregarion ;
2. That they be disaggregated, at least so far as to pos-
sess sufhicient mobility to assume their peculiar ar-
rangement ; Y
That the

causes ti':mlg-__rr--;f-iiin;l them be .Jm\'i‘y and
-__gl'-u'.lh-.-'i_‘.' removed. g

284. Not withstanding the immense variety in the forms of
crystals, M. Il;ul}' has rendered it probable that there are
only three forms of the integrant particles :

The parallelopiped
2. The tri
be ] e tetrahedron.
385, But as thesc particles may unite in different ways,

er by their faces or edges, they will compose crystals of
'ous forme,

286, 'l-!ll' |

igular prism.

wimitive forms have been reduced to six.
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1. The pa ;L:.L'Il-;'_'}u---f_
he reoula tetrahedron.

" |
he octohedron, with triang

- 1 o isariadal | |

2 i terininated by rhon

6. The do thedron with 1sosceles triangulay faces
r47  Almost all substances, on erystallizing, retain a portior

combined with them, which is essential to their exist-

of wates
erof crystal-

ls. and is theretore denominated w

ies very much in different crystal-

ence ascry

ation [ts quantity v

lized substay .
:88. The means by which the particles of bodies are disng-

ition, are solution, fusion,

ed, 50 as to admit of crystall
or mechanical division and suspension in a Huid

\'.||n-J'I.-’.:!I:III~
mediuin.
kel .I.ill

removed, ard, l'\.!!'

the dis:

ol L mipd rature, and

rest

¢ are merely suspended 1n a st

y 40, \\.ll n ||||-

treme mechanical division, nothing but rest 1s necessary 1ol
their crystallization.
591. When they are -|5--:1_'|;z'| -_:5.et| by fusion or vi

pends on the slowness

oriza-

tion, the regularity ol their crvstals de

mperature 1s reduced ; tor if cooled too

with which their t
articles have not t

IMSCIVES,y

verted at once into a confused or unvaried solid

lass, which, when cooled qu

1 |
rance, wnen cod |: has a crysl

form in 1ts appea
line texture. But in order to obtan crystuls i..-‘ means of fu-
I stance bas begun to
1s flai for other=
the &'I_\.‘-l-l!-\ first
|

:ni.nnl.lllr|l-'.| ulphur,

sion. it is often necessary, after the sul

0 remove the [l.:.'l which

wize it would fill up the nterst

of one =solid mass.

formed, and give the whele the
Thus, after a crust has formed on

ving out the still fluid part, we obtam re

by di oular crystals.

'h\]'ii"ll !'-.I'.I' e e1l

I'he means by which bod
I"!'l'\':|-|"':': hy solution, are mads

tudes of the bod

More r

larly,

5 with their sol-

vary according to the hal

vents and caloric.

Some saline substances al much more soluble in hot

a boiling ssturated solution ol

exeess of salt, which

ter; therelor
ater s thi ore
Lt 3 1 LS Hu 3

1 1!;]m-.'|'. on covhnge, t

dissolve when cold. I'hese salts commonly

it is unable to
I X ¢

contain much water oi T}
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)|I|l“ 1t

594. Other salts are scarcely, if at all, more soluble in hot

1an 1n cold water 3 and therefore their solutions must be eva

her by heat, or spontaneously. These ls com-

n little water of crystallization.

395. The beauty and size of the ervstals d upon the

rity of the solution, its quantity, and the mode of conduct-
Ine the ev: iporation and i'r|:||l-_.'||.n__

1 . 1.1
OL than in cold

596. When the salt is not more soluble in h

water, by means of gentle evaporation, a succession ol pell-

es 1s formed on the top of the solution, which either are

1
removed; or permitte

| to sink to the bottom by their own
1 . . 1 I
weight ; and the evaporation 1s continued until the erystalli-
Zatwon be ur|:||\".:~h1!.

597. But when the salt is capable of cryst '.:.' 17 on cool-

ng, the evaporation is o nly continued u
|\-||n1ll ].|LHE] upon some uru| l]]tl\. shews a p I-'I|u|| to
crystallize,. or at farthest ot y until the first .t}]h irance

pellicle. 'The solution is .||. 'n covered up, and set asi
-'|Illl |11|' more »-iu\\'i\' it |'|l|]|‘-.| the more re

crystals. 'The mother water, or solution which remains after
ormed, may be repe

the erystals are itedly treated in the same

yay as long as it i~ l':||1i!1|r of ||||'I.:ia|||;||_:‘ any more \-;-.il.
18. W he and beautiful erystals are wanted.,
they may be obtained |:\ laying well-formed crystals in a satu-

solution of the same salt, and turning them every day.
| way their size h
not \\|.||U|" lin

¥

1wy be considerably inereased, thoug

lor after a certain time, they grow
smaller

rger.

)9, Crystallization is employed,

To obi .||||:1\~I allize l1hl substances in a state of purity;
2, Iu separate them from ecach other, by -:||\III-HI advan-

tage of their different solubility at different tempe-

ratures.

OXYGENIZEMENT.

600. The combination of oxygen is the object of many
1 ind ]r1|:LIlil.ll't'l”lt':'.l processes,
!'."_:':IJ'.! Lo lfu‘ manner of Liil'.ll!lll.lt]l:]]' 1[“3 ;;.\_\_

1y take place, either,

genizement

a. Without the production of heat and light, to express
which 'hr re is no other than the g

nizem

reneric term oxyoe=

ar;
b. With H.u production of heat and light ; e 7.
1. In .‘:1![5.~[;1!]gl,'.~' which remain fixed at the tempe-
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rature necessary for their combustion, there is no

other more specific term ;

Fa )

2. In substances which exist as gases, or are pre-

viously reduced to the state of vapour lr\ l]ll'

necessary, It 18 termed

2t i-u-r.-l-l! with very are

farration.,

oraiion, from its violence, must always be per-

v common mode of conduct

lormed with caution. 'l

wmces to be de ”.r;,-_ atedd Logi

l‘T't\t.‘l."-‘.n 15, tO iJ|!|'ut|1;u- the w11 D

ther into any. convenient vessel, commonly an iron pot, o1

g'l‘:tl'i't:lln‘, heated to redness. But to obviate any Imconvenlence,

and to insure the success of the process, they are previou

made perfectly dry, reduced to powder, and thoroughly mixed

together. The compound is then deflagrated gradually, gene-

vally by spoonfuls ; but we must take care always to examine

adhere to it, which might set

Iiﬁ.‘ spoon, llx'n’ a spark shou

» 1 1 Y
fire to the whole mass. Durl

ly stirred

the process, the portion in-

troduced should be frequer

y for the process of ox nation

604. The oxygen necess;
may be derived trom the decomposition,
. |}|.|1N_

b, OF oxudes, ’.:rl!l:'uf.t:|l‘. water 3
e, OF acids and their combinations.

ren gas, or ;|I.'||.:n|,-F|v|:|_' air ;

605. The diflerent modes of oxyg it are intended,

either,

.'I|If.|

. (9] ]:I'n-illit' |'|<"'

ry
i

5. To obtain an oxygenized prod .

1. An oxide, when the process may be termed

Oaxidizement
2. An acid, Acidifi

¢. To remove an oxygeniza

n, are never, unless for
stances.

606. Hydrogen, carbon, and

riment, oxyeenized as sim)

exp
607. Sulphur 1s converted sulphuric acid by burning

1 3 . .

- 1L with mitrate of pot-

ummation in the at-

it in leaden {_'i]:ll!:klt'l'.‘\‘ or bv deflacati
ass: and phosphorus is 1
I
mosphere,
608S. (}r ’
are most frequently combinec

e substances, the metals

| the »HHFJ?('

{ with oxygen; and, as in conse-
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(Juence of this combins ition, I}IL\ lose their met: allic appear-
ance, they were formerly said to be calcined or corroded.
GO9 \In'1'l|~ li]”l ' very niu(‘h mn ”IL fi ;1';.1:\' W |1!| \\hlt h ”“l."'
are oxygenized by the contact of oxygen gas. IYor some, as
iron and mq mganese, the ordinar y te mperature of the atmos-
['fll re is neeessary ; but others, as pn1,:~~.|ll|| and sodium, ¢

OxXy "L'li]/{(l oven l!\ [||l contact ol 1ce: while ot ]||']'.- as o l| ls
and platinum, scarcely undergo any change in the most vio lent
heat Upon these the operation is performed by ]IL'LI.TIf\I'_i
llu-m to the requisite temperature, and exposing them to the

action of the air : and on the fusible metals it is promoted by
stirring them when melted.
610. Metals also differ in the mode of their action upon
water. ‘They are either capable of decomposing water,
a. At every temperature, as potassium and sodium.
[/ '\I ordin: ary temperatures, asiron, zinc, manganese, &¢.
e, At elevated temperatures, as antimony and tin ; or
d. \'\ hen acted upon at the same time in, an acid or an
alkali, as copper, lead, bismuth ; or, 11u1|\.
They are inc: ap: ible of decomposing it, as gold, silver,
mercury, platinum,

611. The oxygenizement of metals by water is promoted
l-\ the action of air. lt'in:, for L.\.II,I[']L I more 1![]“]‘\]}- rust-
ed by being merely moistened with water, than when totally
innu:ﬂ'\[-t[ in wate t"

6:2. But the ncids are the most powerful agents in oxy-
genizing metals, Hn‘. acly in two ways, ||'Il1u,

l. By enabling them to decompose water,
)

2. 'In being :luumpnnu] themselves.

613. The metals are sus ceptible of different degrees of oxy-
genizement, some of them even of ac idification, aud, in gene-
ral, they are more oxygenized according to the rapidity of the
process. When I}lnuu{t:w too wlm\h it may be acceler: ated
by heat; when too violent, it must be checked by diminution
of temperature, as by plunging the vessel m.wlmh the opera-
tion is performed into cold water.

614, When the de L‘II't of II\\”lli]-’l ment 1s not very great
the oxide formed generally enters into combination \\ll}l the
acid employed, and forms a metallic salt : but when carried to
its highest degree, the oxide is often insoluble.

DISOXYGENIZEMENT OF METALLIC OXIDES AND ACIDS.

13. This process was formerly termed reduction, from its
restori ing the metals to their metallic splendour, and is per-
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G s of fermentation, which haye
een 1
Ls
> ] - | ]
) L ary, which produces |
t. The acetous, \\.I!.Lt.l:i-!cull_l|l~.\.
UL tive; which produces ammonia,
G223 e same substances are some times ca » of under-
{ the first, sec I, lourth, and. fifth ; or third, fourth, and
I 1ecessively, but never in a ret wle order
24, 1he conditions necessarvy for all of them are,
1. T
1 Lhe presence of a suf nt «

lr:':'llrj ature.

. i — The cond L1ons mecessary
for the vi 1s [ 4

the presence ol

it becomes thi

v 24l " 1
J 3 wrbonie acid
L A\ § ¢} (=3 "
<31 s Lthe feces tot
t . 1 :
un, or hecomes ¢l 1t h

1ste, and assumed a new

Iyl

shed.  If the fermentatio
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}:i.-!c‘, the sugar is |r|lil'1'i'\ :3!1ni::i11m-d, and the fermented

:.:-1|‘|_]|'J|' consists Ui.:l |.l]'_’l' |.Il'1 -"J||J'1I\lfl of water, ol ;:|r_'(|}|c||, Hfl

malic acid, of extract, of essentia

oil, and colouring matter.
" ‘h{- _-L||:-1;1r|,1-1-- most commonly -u|="j| cted to this fermentation
are must, which is the }\|-r'e'~-:"n| juice of the grape, and which
pt'l=|'f||n'w.k the best wines ; the juice of the currant and goose-
berry, which, withthe addition of sugar, form our home-made
\Ti]][‘-.; Thg' Iiuit':'t [,1' |||l' :'|Ili|:u '1|||.I pear, \-'.]Ilf. || Z1Ve LI‘.i|t".' :II-\[
perry « and an infusion of malt, which, when fermented with
yeast, forms beer. The briskness and sparkling of som of

1
g put 1nto close vessels be-

\‘!I("-(' “lll;iﬂ"- Ei(']!l'”li on Il]\'.l L
fore the fermentation is completed, by which means a portion
ned
ined.

(ErERNEY
d gas is ret;

ol ('.'.'I'])n]lll. i

627, The acctous fermentation.— All vinous liquors are sus.

('<']1Eillil'J:;.[!:r'.‘l('t'TlJlJ‘- fermentation, proy ided they be ex|] osed

to the action of the atmosphere, in a temperature not less tha
i I
ibly take

{0", An intestine motion and

i;:::.'l_' 1n the it becomes turhi

1 ii, and its i\'II‘.'I_'I.'llni.l". increases 3 It e

1 x S
smell, without any disengagement of carbo

wlly these ]:J]:l Nnomena cease ; the !-.-|,:F.u rature decreases,

cl

the motion subsides, and the liquor becomes clear, having de-

yosited a sediment and red glairy matter, which

i
4 M
the sides of the vessel. During this process, the al

by | 116l arot v
AUy AUl aCCLULUS

licacid |[.~:|1.I|| ar entirely, oxygen is abso

; - . :

628, f ¢ panary ani cole LI j FIeniarion.—18 10sg Un-
derstood than those already described., A paste of wheat-
flour and water, exposed to a temperature of’ 659, swells, e-

| quantity of gas, and acquires new properties,

-

1 a sma
The gluten disappears, and the paste acquires a sour disagree-

able taste. IF a just proportion of this fermented paste o1

i 1
N be formed into

leaven, or, what is still better, if some bar
a paste with wheat. flour and water, the same fermentation is
('Jﬂ‘.ilfuL without the :ii:-.:'l]_'t't't'.‘iml' taste lh'j]l.\_: |'1'iuilit'| d : the
_(_{:t-‘ I"\':Ii\'('l] s i]l'u\'p||[w| from l’.-l.'.‘l}]llt:_: l'.‘ the \']-_:'|:]i:.'1 l]]-[hl‘
paste, which therefore swells, and if baked, forms hight spongy
bread.

629, The putre "'_,f:";'m'r'.-.'.'r.'r‘rr-l.'.—— ,-'\|.'|n-||;1]i \ '
substances, when they are destroyed by spontaneous decompo-
sition, are said to putrefy, we shall consider this fermentation

as belonging exclusively to animal substancez, or those which
contain nitrogen as an elementary pring iple. The essential

conditions of ]:111r'¢-1".|tlicnr'. are humidity, and a temperature be-

tween 45° and 110° The presence of air, the din tion ol

pressure, and the addition of ferments are not essential, but
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accelerate its progress. The smell is at first 1'-.11|'|L| and dis-
:I‘L{I'L'{'Mil;l" ilul ;111v1'n':¢1'd.~ 'EII:-_:||1|.-urI.;’.ﬁ'\_' |i'Iid._ .‘Iilhaluf_[h !11L'_ fe-
tor, for a time, is somewhat diminished by the mixture of an
ammoniacal odour. Liquids become turbid and flocculent.
Soft substances melt down into a g:']:ltinm].- mass, in which
there is a kind of gentle motion and swelling up, from the
slow and scanty formation of elastic fluids.  Solids, beside the
general softening, exude a serosity of various colours, and by
degrees the whole mass dissolves, the swelling ceases, the mat-
ter settles, and its colour deepens ; at last its odour becomes
somewhat aromatic, its elements are finally dissipated, and
there remains only a kind of fat, viscid, and still fetid mould.
The products of putrefaction are carburetted, sulphuretted,
and phosphuretted hydrogen gases, water, ammonia, azote,
and carbonic acid. These are all dissipated in the form of gas
:‘li'\':ill.lnll." \'\.1“'“ illi'[lllLH'I \\'ilh."lll'.. oxygen I-.~;||J-n1'hw|. Ace=
tic acid, a fatty matter, a soap composed of this fat and ammo-
nia, and often the nitric acid, fixed by a salifiable base, are al-
50 produced ; and the ultimate remains, besides salts, compo-
sed of acid and earths, contain for a long time a portion of fat
arry

r
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junda,

D 7 s, 1

1 = .00017361] 1 104166 1 =.0835
= 000347992 g 0 } 9 666
= 0005208 0812500 = ',u':.:n
— 00069 4444 b = S L 398

5 = 000868055 ) = .05 ] ] K Iii;.

6 = .001041666 6 = .0625000 6 = .5000

| — L01215 T

= D0 1 S8ERSs

= .001 5362500
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12 02 — 0 1 55 |
18 S = S |
L (M4 '} ] 4 ! I
0 05 = 0O ! !‘\Ili
6 06 0:6 5.6 ||
12 .07 = 0:6 + 452

18 08 07 0.8

38.4

8.00
.00
10.00
11.0)
12.00
15.0
1 4. 04)

1 5.00

e f}"{,‘\ and ,1;’:'(.’.\'1‘4’&‘1‘

" xl:i-.-l,a Poun

and Grains.

Na

001
O0E =
L0035
004
005 =
006
07 =
e
009

— 000

== .56¢
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uivalent

ir eq

.'.-' 5 .'Ii -I.IJ .

857 14 193714285
1.64571 a-_:.‘\' ] .= 5.76000000
2.46857142

3.29142857

6.58285714
7.40571428

111428571

ey -
A Qe ¢ rpressing the
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Weights and Measures.

MEASURE, LONDON PHARMACOIMEIA.

|l == 128=1024=61440=5%+43 = 231

01 = 16= 128= T7680= 730!

f3 1= 6= 5T = 9.

M 1l== 0.9= 0.

ENGLISH WINE MEASURLE-

ENGLISH ALE MEASURE.

Fluidr. Minims. Troy Gr. Cub. Inch.

= 928.875

8T 4

.P"
f % 1= 8= 48B0= . 456.5 1.8047 =0.02

1256

=0.00066

29106
19404
14558

9902

231
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In the }Wt‘:_‘.l‘i]fl!; Tables, the cubic inch of water is estimated at
53 Troy Grains. In the succeeding Tables calculated by Mr
592,506 Troy Grains 60° Fahr. and

o
2!

= . :
Fletcher, it is estimated at 25

29.5 Bar,

Cubic Inches.
o
Ib. Troy, 22.811%4¢ =

Ib. Avoirdupois, 27.72185

1 = 0.64

= 0.7564429

quart =

ale pint = 3¢

Wine Pints of W.

Table for convertin

7 = 8.86072481 8: 10: 2+ 7.1
= 10.12654264 10: 1:4: 8.8

9 = 11.89236047 — 11: 4:5: 39.9

Tabie for converfing Cubic Inches of Water (al 60° Fahlr.
Bar.)

toalents in n"."r.__-_,l Wi il

1 weighs 0 : 4 : 12.506

Q2 I 0 25.012
3 1 i
& 1010.024 SO il
5 1262.550 - EllE T
G 1515.036 3 1
T 1767.542 ot e

8 2020.048 b 40,018

) 2272.654¢ - k

1
( 5
1728 (1 cub. foot) e 909 3 0 . 10,868

%4 = A
o s O3




" .

=

6

) s
18
6

o

2
8

APP. Weights and Measures. CXXXI

""""'lr”!"‘f':-"’ converiing the Ounce Measure used ?‘f‘,r Dy 1”."1‘-("1'?"::;_!
into Cubical Inches.

Punce Meagures, Fre ! I
1 8908

2 3.796

g 5.694

4 ¥.592

5 9.490

6 11,388

T 10.969 15.286

8 12.586 15.184

4 14.108 17.082
10 15,670 18.980
20 31.540 87.960
30 £7.010 56.940
40 62.680 75.920
50 78.350 94.900
60 94,020 118.580
70 109.690 182.5860
80 125.360 151,840
90 14.1.080 170 820
100 156.700 189.800
1000 1567.000 15898.000

{'r':’r‘""f”}:'i"'"r"'"'t"" between English and Foreign Wetahts and
Measure '8,

NEW FRENCH.
* To employ, as the fundamental unity of all measures, a type
¢ taken from nature itself, a
€

type as unchangeable as the globe on
ose a metrical system, of which all the
) ected together, and of which the mul-
“.i"!"? and subdivisions follow a natural pr ssion;, which is
simple, easy to comprehend :—this is most assure dly a beauti-
¢ ful, great, and sublime idea, worthy of the enligchtened age in
¢ which we live.? e ‘

which we dwell,—to proj
parts are intimately conn

£

[

Such were the ideas which influenced the French National In-

stitute, when they chose, as the base of the whole metrical sys-
tem, the fourth part of the terrestrial meridian, between the equa-
tor and the north pele. They adopted the ten millionth part of
ﬂ"“l arc for the unity of measure, which they denominated meire,
ang

applied it both to :»L:Ii)l!t'ii.:'l;l! and .\niidrlnu;:hun,-x, taking I:UI'
l!“": -I"_'."' of the 1.""““'['5 farey the square of the lll‘t'LlilIl." and for
?':\I"'! of the latter, lilre, the cube of the tenth part of the metre.
ll“‘l-‘. chose for the unity of weight, granme, the quantity of dis-

e g s 4 %)
tilled water which the same cube contains when reduced to a con-
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stant state presented by nature itself ; and, lastly, they decided,
that the IHII||'|EL!| s and submultiples of each kind of measure, whe-

ther of weight, capuacity, or e h, should be always taken in the

decimal progression, as being the most ~II!I|L|5|.'. the most nat
and the most easy for calculation, according to the system of nu-
meration which all Europe has employed for centuries, and they
used the prefixes, s hesto, kilo
Greek numerals; to ¢ Xpress the I|L'|:[I|-|:I'.'I||J|; of the inte el !J."
10, 100, 1000, and 1000 respectively, and dect, cer
from the Latin pume
By a careful measurement of the arc between Dunkirk and
Mountj .
445.296 lines of the toise of Pe
tilled water, taken at its maximum of density and wei

and taken trom the

y 1O eXpress 1S division

they found the length of the metre to be equal to

L)

il I'he eubic decimetre ol

that is, the unity of we raing of

the pile of Charlemagne.

The metre a
The sq

The square

ish “-\'Il':.lll' Inclies.

10O ares or square decametres — ¢ English acres nearly.

3555 18.02

The cubic metre = 610
The cubic decimetre, or litre = 61.028 English cubic inches.

Eqgual to the bulk of a kilogramme of water.
L g

English cubic inches:

P
The gramme or weight of a cubic centimetre of water = 15.44402
MEASURES OF
The Metre being at 32°, and the foot at 62°.

Millimetre —

Centimetre =—

Decimetre =

Metre —_ Mil, F Yards., F Fack
Decametre = = 0 0 10 2 9M
Hecatometre = 7.10000 - 0 0 109 ] |

Kilometre = %9571.00000

Myriametre = 39371000000 = 6 1l 156 s CE .-




CX XX

Weights and Measures.

Metre. Eng. ftu Inches. 1 Decimetre.  Eng.in

731

1 9 L. e 3.9

4 K4 718 " o — 7.8742
o, = 9 == 10113 8 = 11.8118
1 = 18 :* 1.48% 4 = 146.748%
) - 16 : 4.855 5 = 19.6855

6. = 19 : .8,226 6 = 28.6220

7 = 99 :.11.59% | [ = 3
8 =426 : 2.948 | 8 = 8514968

B =29 : (6.339 9 = 854839

MEASURES OF CAPACITY.

06103

61028 ENGI
6. 10280 Tons. Hogs. Win
Litre - 61.02800 0 0 0.
Decalitre 610.28000 = 0 0 2.
Hecatolitre 6102.80000 = 0 0 26419
Kilolitre 61028.00000 = 1 0 12.19
Myrialitre — §10280.00000 =10 1 58.9

15H.

f . caeh. 1 aig, Oz -1

1 61028 = (58 =
2 = 122066 = = 4227060 =
= 183.054 - — ] 59 =

4 = 244112 = —— 8.45412 =

10.69765 =

5 = 805.140 = =
G = V66,168 — — 1268118 =
7T = 4927.196 = 12.1191 = 14.7947 —

= 1 [
oy 19.8504 = 16.908%% = 256.832

— 15.5817 = 19,0217 = 288.936

L1154
1544

: 15444 AVOIRDUPOIS
( ramime 15.4440 Paunds. s Dram.
Decagramme = 154.4402 = 0 0 5.65
Hecatogr — 1544.4028 = 0 8 8.5
KRilogramme . 1 5444, 0284 — 2 ] 3

M

_-.-jij‘:_l.ug_li.]]u e }51_1_}“.3:]_; — 4 1
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(rraimi.
1. I
) | |
. | | Ry
3. I | = ](L5583T
4. ] 14.1116
5. = e 12 17.6595
6. = 92664 | 6. = 15 : 26.64 -
7. = 108.108 || 7 18 1.08
8, — 123552 | 8 = 20: 85
9, — 188.996 9. = 23

The decimal progression of all the French weights and measures
renders it only necessary to change the decimal point in order to
convert one into the equivalent of any other of the same species
and numerically the same, but of a different denomination. Thus
as Y litres are equal to 15.5817 ale pints, 9 hectolitres will be equal
to 1558.17 ale pints : and so of the rest,

Weights and Measures used in France before the Revolution.

DIVISION OF FRENCH WEIGHTS.

Pound. Ounces. Deniers. Grains.
Poids de Marc 1 = 16 = 384 = 9216
.".Pnllse:u.;r)-' = = 9288 = §912
Marc el R — 142 — 4808
1 = 8 24 — 576
Il = 8 : 72
1 z o 5
|
Tri r
The French |:'|rl|u|:1 = 7561 - 1.312688 Ib. troy.
ounce | 0.984504 oz. lrnl\'.
gros 59.070: D = 0.984504 dram. =

riin : 0.820421

sh troy pound of 12 ounces
The troy ounce -

The dram of 60
The penny-weight or denier, of
M rrains

1ing -

The ~:-r|||\||- of 20 grains

The grain - a i
The as '.|5|l|!|'!3'fi‘; |m:||||i of 16 1

ounces, or 7000 troy grains, §
The ounce - =

Paris grains,




APP. Weiohts and Measures.

To reduce Paris grains to English grains, divide by
English grains to Paris grains multiply by
Paris ounces to English troy ounces, divide by
E”ﬁHhTWWfMHNHln|{uhsmumw.muLmh4ﬂ
Pound { Poids de Mare) to troy pound, multiply by
Troy pound to pound Poids de Mare, divide by

sh and Fre
( Poids de Marc. )

mch We

CXXXV

} 1.2189
} 10157534
} 1.31268

Enplish Grs. French Grs. (| English Grs. French Grs.
1 — 1.2189 | 9 —_ 10.9704
2 = ' 10 = 12.1890
3 = I 20 e 24.378
1 — | 30 = 36,568
5 = 10 = 48.757
6 — | 50 - G0.947
[] = ' 60 = 73.136
ench G Troy Grs. I French Grs. I'roy (Fr.
1, o 0.820421 | 10. = 8.20421
= 1.640842 | 20. = 16.40842
8. - 2461263 | 30. = 24.61263
% = $.981684 | 40. =  32.81684
5 = k102105 | a0, = 41.02105
6. — 1.922526 | 60, — 19.225
i — 5742047 | 70. = 57.42947
. = 6.563368 ‘I 72. 59.070312
3 — 7.983789
oz, Drams, (Grs. I Gros. Drams.
1 = 0 : 59.07 l ol
2 =1:5814 I B.— §: Y
oty — il RS e | T = 6 : b4
1 . 6,928 |I|
s |Frs 02 Troy oz Drs Grs.
v R | 9., = 8:6 : 55.04
" | 100 = 9:6: 4560
T | 11. = 10:6:8816
A 12. = 11 : 6 : 3
7 13, = 12 :6:
7 4, = 15 :6 :
1 I = | Gz
i




The French ell, Aune,

I'he half Loise

[he foot
The inch
The line

The Engli & y: 1 .|-|_ _;Il:w )

The inch —  .9386

The line 00.7

To reduce French feet or inches to English feet or inches
tiply by 1.065 $167, or divide by 0.9386
I'o reduce English long measure to French, |:|.|][i;pj_)- I

or divide by 1.0654167.
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SQUARE MEASURE.

The French square foot or inch = 1.
The English square foot or inch 88126 French,

i 1 E1
1 square measure to English multiply by 1.13510,

Tare

1C§

or divide by 0.881

I'o reduce ]:l

h square measure to French, multiply by
0.88126, or divide by 1.13510.

The French cubic foot or inch, —
['he Engli
To reduce French cube measure to
1.209367, or divide by 0.8%

sh cubic foot or inch,

h, |1||:!Tf}|i_\ by

I'o reduce English cube m

ure to French, multiply by
0.8268784, or divide by 1.20936

When one French cubic inch w ighs 1
rain of any substance ; one t',n;ihh cL
s 0.67839 English grains.

ain French, or contain

me inch weighs or con-

o reduce the we I;;fl! or contents of F

"encn € measure in

French grains, to the we

in Troy grains, mult
YB

Fren whe foot Eng. cube f I foo F (
nch. or i i I}
1 = 1.4 G — 7.256
‘.f i) ]_!.\\ -" -
1 3.61 | 5 o}
|
3 1.5 4 — -
r 6.0468 | 10 = 12,0936

APACITY

FROM

1 CUbDe measure
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The
ferent from that now
liar to '_Lpnil.'rl‘..':l 1€8.

Fr. cul
Common }\intl.' = 45
Baumé’s pinte = 49

Table shewing

fils a

Kilogramme
Demikilogramme
Gramme
Demigramme

9 (Grammes

4 Grrammes

8 Grammes

Qo)
iy ¥

De
Demidecigramme
8 Decigramme
12 Decigramme

1 Litre
Demilitre

Quart de Litre

Lrrammes

FAmme

Elements of Pharmacy.

* o TR T F
measures in round numbers. |

APP.

al ]li’][ in common use in Paris seems to have been dif-

I::L- n from H.ul!ﬂi". ',li|'1'|| pu-‘.'h' jh iu'm[-

Their relations are the following :

i c1ed. tn Eng. win int. T'r. pound. Litre
— 5805 = 2.0l = 2.5¢ = 0.95
= 5989 = 207 = 262 = 098

7 1 1.7

Lice of the old and new French

Parmentier.)

2 livres, Poid de Marc
] livre

grains

9 grains

- l grain
= 6 grains
O4 oraing
24 grains

1 pinte

1 chopine

demisetier

GERMAN.

WEIGHT-

(r St
= G144=065556
768= 8182
384= 4006
4 6= 1024
= A g T= U= 256
OR APOTHECARIES WEIGHT.



APP. Weichts and Measures.

-

Table shewing the !’.'mrilmra'r'..'r;:r between Grammes and Troy, French
t’.'.in':.l"l J\"r-f r'u.l-"l)['.r_,g _-fj.'n.-{."rr i'n’l’?'l.'lli Grrains.

Grammie, Trov. Poids de Mare. Nuremberg,
| — 15.444 —] 18.883 — 10,128
2 — 30.888 — 37.7606 — 52,256
J —— 40.332 = 50.048 e 48.384
4 - {Jl.':,?l’i —-] 75530 — 04.512
5 — 77220 : = §0.641
e — 02.664 = — 06.769
i = 108.108 — — 112.897
8 = 123 552 — = 129.026
9 = 158.996 —] = 145.154

10 = 154.440 - — 161.282

Swedish Weights and Measures, used by Bergman and Scheele.

The Swedish pound, which is divided hike the English apothecary,
or troy p , welghs 6550

1ns ':l'-'}-
gman, weighs 42250
s, and occupies 100 Swedish cubical inches. Hence
the kanne of pure water weighs 48058.7 10444 English troy prains,
or 15 equal to 180.0413 English eubie inches : and the Swedish lon-
situdinal inch s equal to 1.958435 English longitudinal inches.
From these d . :
1. To reduce Swedish longitudinal inches to English, multiply by
1y or divide by 0.80;7 47,
2. To reduc Swedish o En
or divide by (0.5265.

e ol p water, according to B

, Lhe !u]lu\‘,‘:!]_-; rules are deduced :

lish cubical inches, multiply by 1.9,

I'a lae A s
toreduce the Swedish pound, ounce, drachm, scruple. or grain
| " i "

to the t'|||'|.--.l_-c|||i| ng |'.||.L__'1:h|; lr..y e nominalion, :|;i1|'.||:l\ l.:, 1.1382,
or divide by ,8786.
4. To reduee th

e Swedish kannes to [',r;;'_];;,l. wine-pints, !'.ll|[|'.|-[)'
by .

-'.’“'._'{]TQ OF |||\'lfil' by 6,578,

The lod, a weight sometimes used by Bergman, is the 324 part
ol the Swedish pound ; therefore, to reduce 1t 1o the English troy
puund, nlu'.t.p]} by 03557, or divide ‘.}:,' 25.1156. :




Elements of Pharmacy.
Tables of Specific Gravities.

METALS.

- . 21.5 | Arsenic, '\||||_||1:|:'| t, red 25
- - J.‘-.'. 1] — e l\'.'.[-u'.'
. - 17 .6 - - 7.788
 gp—] 1501 i - R

- - ut 4;° 3.545 | rsulphuret $.83
Sulphuret ol ditto 10. | 4 7,700
Pulladium - 11.871 | - - 7.2499
Rhod um - 11, <4 - - 6-801

Lead - - 11.352 vlanganese - - 620
Sulehuret of ditto P \nlimony - = be

Silver & - 10,510 —— _\.u]i||,|||1:L LahH 5

— stlphuret - f e s Tellurium - - 6115
Bismuth - 0.822 | Sodium - - 0.035
r_.ii-|,-.!:= 0.131 Potassium = - .85
- - Q. { INIi LAMM A BLES,
S e £
- 8.805 | Sulphur, nauve - 1.0

- - 86060 —_— - melted -

olvbdenum - ] |'I,:|-i:’.|.||||-, - - 1.7 14
e e SUpLIUITEL iamond - - 9.021
Arsenic - - S.310 Churcoal - - '.\f.-L.“

SALIYE SUBSTANCES.
Sulphurie acid - 2.125

o
Nitrie - - 1.504
Muratic - - 1.194
Acetlif - - 1.06926 |
Red vinegar - 1.0425
White ditto - 1.014
Disulled ” i 1.010 |
Ph - 1.5575
Citrie - - 10845

.'\I'.'-l'ln.nllh -

— OUTIAL .00 I

Potass - 1.7085 H 2200 H

— sulphate 2: Wal | 720 Wal
e T
24073 H —pl 333 H

i sl phitH 1586 V e S0
nitrate 1.983  Wat 1.421 K
1.000 Wal | —— acetat 2.1 5|
1.9369 H e QNN htar. 1,757 Wat
? 0.ui:64 D

.15 I A mmonia, 1

. 1.856 K —— rauriate 1.450 Wat

== MIUrlaLe 2
9,012 Il ! 1.455 Wal

— cArbonale



Specific Gravilies.

SALINE SUBSTANCES.
Ammonia, muriate 1.420 K
—————— carbonate 0.966 H Barytes
1824 K | °

1.5026 M

1.450 V ——— carbon. nat.

1.imc - - Alumina
Alum

----- — muriate |

—— carbonate

Magnesia -

———— sulphate 1.6603 H

METALLIC SALTS.
.\lt:ri_".\.l.'j,', muriate 13
142 Wat

5
k.
——— submuriate 7.1758 H

i
~———— phosphate 4.9835 H

——— ’“"]"‘"El'h'-”" 6.44 Wat | —
Copper, sulphate of 2.1948 H | Zinc, hll:El[J:iL('
; 9,930 Wat.|
——— acetate 1.779 H
|I'n.'|,.w.lfl||1.'tlr.- of 1.8399 H
1.880 Wal

D 1):1'.'_'.'.

— uriate

| Lead, sulphate
| —— carbonate

acetate

Magnesia, carbonate

art.

98 H | lron, sulphate of

1
- cal

exli

0.2941 H

1 K
2.57¢ H
28257 H
4.951
3.768

2000 K

0.8200 H
1.7109 H
1.719 Wal
1.757 Wat
1.798 F
1.714 N
1.726 M
1.812 Wat

. 2636 Wat

5742 H

5 H

5

959 M
1. i Wat
1912 H
1.712 N

H Hassenfratz. K Kirwan. M Muschenbrock. Wal

Wallerius, Wat Watson. F Fahrenheit, V Vauquelin, N. Newton.

EXTRACTS, GUM Sy RESINE,

Acacia, prunus spinosa 1.5158 | Arecha (Catechu ?)
Aloes hepatic - 1.3586 | Arnotto -
—— sOcotorine 1.3796 :
Alouchi : 1.0604 | A phaltum, cohesive,

Amber vellow transpa-

rent -

——— red

T e—— __"'I'{'{'l!
Ambergris

Ammoniac

A nime, oriental

.-\I‘::I:u_-,
Arcanson

— occidental

e COMpACE

|
1.0780 1.1
—————— opaque 1.0855 Assafeetida - 1.:
1.0834 Baras - - 1.04:4
1.0829 Bdellium - 1.1877
0.7800 Benzoin - 1.0924
10.9263% Bitumen of Judea 1.104
1.2071 Cachibou . - 1.0640
1.0284  Camphor - 0.9887
Caoutchouc E 0.9535
Caragna - 1.1244
" | Catechu - 1.4573




L'?-.ij

Cherry .
Copal, opaque
———- transparent

's blood

Galbanum -
Galipot -

L6 .||_'!J|l:_']'\.' -
Guaiac -
l. 10
1]-|I;L". -
”'.".m} iste

Li

l]llll_'l.' -

Ivy ’

Labdanum
Mastic
Myrrh -
(?EiiJ,;I_I-.H: -

Cinnamo
( ;n\L“ =
Lavender
Mint
Sage -
Thyme -
Rose mary
Calamint
Scurvy ~rrast
x\.lll'lii‘-l'l.'ll-k

Tansy -
Chamomile
:"';-I\-Illl' -
Fennel -
e

Coriander seed
llill'.l\'.'.E_\ SE( d

Dill seed B

Anise seed .
Juniper
Turpentine
Amber
Ora

E!\\ml!“

Hower

Elements of Pharmacy.

=f =1 =1

(.556

7 [ Opium -
_1J-|~|.1.u1|:l.‘~. -

Resin nl‘.].i|.||l.r -
= Rosin -
- Sandarac -
. Sagapenum -
Sarcocol -
- Scammony of Aleppo
" e OYTOE
Inspissated juice of St
John’s wort -
- Storax - -
i Sugar, white -
Tacamahuca -
B Tragacanth -
Turpentine -
Wax, ounarouchi -
—— l:!'l'.\ -
—— white -
—— shoemakers
OILS.
Fixed.
Tallow - -
| Fat of beef -
;——- mutton -

(0,898% - vedl -

: 0.9016 | —— pork 5

7.902% | N :[-| tha -

3590, ’|i|‘."|

0.9116 | Gaiva butter

- 0.09427 | Oil of filberts
09075 | ——— walnut -
0.9949 'mp-seed

- (). 35 ] 3 -

)

(.

1.0085 -
it 08655 | —— ben -
- 0.9049 | =——— beech

09128 | =—— cod-fish

0.9867 | —— olives -

0.5 e almonids

= 0.869 L -

Spermacet

AFFe

1.1098

1.6060

1.046G5
1.5161
0.99]
08
0.9648
(L.UHKs6G
0.897

0.9419

08916
0.916

0.9%
0.9

99119
0.9176
0.9455
0.9155
09170
0.9483




WO0O0DS, BARKS, &C.

Specific Gravilies.

cxliii

Cinchona - - 0.7840 | Mahogany - 1.0680
Logwood - - 09140 | Red saunders - 1.1280
Madder = -  0.7650 | Sassafras - 0.4820

ALKOHOL, ETHEIS
U.T'.’JE!U Acetic

|-?|(1|-iL: -
Nitric &
Muriatic

0.9088 \lkohol
- 0.72896 | Proof-spirit -

- - 0.86064
- 0.8293

SPECIFIC GRAVITY OF GASES.

w100 cuebae

tted hyd

iated hyd
buretted hiy

; A gen, ....
Yitto from stagnant water
Ammuonin,

30.50 1.000
. 1.000
N By aanrsunrusasininssane S 1.049

Dit
U‘:\:’_nfl. .
Ditto, ...,
Sulphurette
Ditto

1.0588

d by

I II“:I|g|||_‘_.
J[_\|||-

Xymuriatic ag

Cas - S
arburetted sulphur, vag

Biot and Arago.
Sir H. Davy
Dalton and Flenry
Tromsdortt. ;
Berthollet
Dalton.

Allen and Pepys.

Gray=- Lussae.
Sir H. Davy,
Cruickshar

Bio® and 'lu-.;_'n.

Sir H. 1
Gaoy-L
Sir H. Davy
Allen and 1
Saussure
Sir H. Davy.
Dalton,

Crny Liussac,
Gay- Lussae.
Sir I1 Davy.

1y Lussac and Thenard

Thenard.
Dalton,
Gay Lussac,
John Davy.

John Davy.
Gay- Lussac,
Sir H. Davy.
Sir H. Davy.
Jol Davy
John Davy

Fletcher




exliv Elements of Pharmacy. APP.

OLUTIONS OF SALTS AT 42 FAHRENHEIT. WATSO

Lime . - =
Arsi

Sub-1

yrate of so
Muriate of mercury . -
Alum - - -

Iphate of soda - - -
_——— DOLASS - - 1 54
Muriate of soda - - 1.195 - 1.059
Arseniate of potass - 1.18%
Muriate of ammonia - 1.07% - |
Carbonate of ditro - - 1.077

\

Oxalate of ammonia ( Thomson)

-'|l'|1n|__l-~. - -

3 e
» of potass and soda

* 01 i'H].‘i'l:l' - -

Q

|;:-|vI:|I|" ether - -
:\-”g'r-'l.-l'illl - -
}-ll.u.r_ of nitrous ether = -

Alcohol - o Gy e

Proof ~|;|1:I
_-"\l‘t'l.r' ac
Distilled vine 1006
Oxy Ic a - 1003
Muriatic acid - - 1170 1160 1170

d - 1070

—_————diluted - . 1080
Nitrous acid - - 1500 1500 1520
MEEE——— [{ [ 1) - 1280
?*'.li[J.liLJE'it' acid . - 1845 1850 1845
s A1l uted - 1090
Solution of potass ¥ - 1104 1050

Y50 960

——— Ammonia -

——— carbonate of ammonia - 1095
urated 1220
88 . = 1087

e cdrbonate of sod

- oXymuriate of po

| ta:'lm::lw. -

d)

Tigcture of muriate of iron (re



for reducing th

Common

8§ HYDROMETER FOR

1.144) 39

?‘Ir;-r”"

Deorees .'\-.-"f.’.

Standard.

LIQUIDS LIGHT

THAN

T'emperature 55° Fahrenheit, or 10° Reaumur,
tleg S G || Deg. 8n. G n Gr. . Deg, Ayl
10 1000018 - ) # 89294 -
i 990(19 - 886135 . -

12 - 08290 : 880lsg’ -
SRR 4| | S .- .BTHIST
14 « P = BL788
o = - = | @) -
16 - - X 856140
L7 - - 852

IQUIDS HEAVIER THAN WATER.

) : D j [} tn. e 51
0 1 L. 1 TOR4 - 141463 -
b 24 - ]

(43 4 Q- i
9 - 1.064 40 4

12 1.089 59

15. - l.ii4lss

HEAT.

CORRESPONDENCE BETWEEN

DIFFERENT THERMOMETERS

me's Hydrometer to th

WATER

Fahrenheit’s thermometer is universally used in this kingdom. {_ll
and boiling imi!l[»nll\n ater is divi=

it the range between the freezi
£

ded into 180 degrees ; and as the greatest possible degree of cold

Wwas supposed to be that ir:'nlﬁ.u'r-l! by mixing snow and murate ol

soda, it was made the zero; hence the freezing point became

and the boiling poiit 212°.




cxlvi Elements of Pharmacy. APP.
The Centigrade thermometer places the zero at the freezing
poInt, and divides the range between it and the '.r;-l.!.l'::({ pomnt into

LY ['his has [:r||'_'| been used In Swi (l.L'.‘I| under the title of (

]

sius"s thermometer.
15 formerly used in France,

Reaumur’s thermometer, which
divides the space between the freczing and boiling of water into
809, and places the zero at the freezing point.

Wedgw
ll".liiJl ratures.
1077° of Fahrenheit’s, and each degree of Wi degwood 1s equal to
190 of Fahrenheit. Guyton Morveau has, however, given good

..- ||\ Fourieber 1s r||-|', i:l'.rl.". -| 1O measure very hig

- } 1 . . nrl
Ac |.-1'.'|n|r-_l LO It8 Aullior, iis Zero COrresponus w

hat the zero 18 ]1|:J|'|'\|. LOO 'r;I_'_'||, and that the

reason tor belhieving

ree of this scale has been much overrated ; and
9 Fahren-

meadsure of the de

he accordingly fixes the zero of Wedgwood at 517.5

s

heit, and reduces the measure of the degree of “.("h_j\'ll:-u.l 10!

g i:‘llu 1n1on De=

De Lisle’s thermometer is used in Russia, The
gins at the boiling point, and increases towards the freezing point.
The boiling point is marked 0, and the freezing point 15

ot . g : i, fprie 180

Therefore 160° F = 100° C = 80° R :l W y OF = _W.
by b%.o

Formu -’l-.'-'.

1. To reduce centigrade degrees to those of Fahrenheit, multi-
]J|\ by 9, and divide by 5, and to the quotient add 82, that is,
Cx9H :

- 4 82'= F.

=
e
9, Toreduce Fahrenheit’s degrees to cent I;_;r.'nh.] e RO 2 0,
9
" ) ’ ; B0

3. To reduce Reaumur’s to Fahrenheit’s, +82=F

: = E.
. To convert Fahrenheit to I{L'\l'llnllll', ._) x. i - R.

4

5. To reduce Wed
W x 130 4 1077 =
mate, W 62.5 +

wood’s degrees to those of Fahrenheit,

Or; -|c‘-'c||'d.|.~;_' to TuyLon Morveuu’s esti-

DI F.

- - = I = .!I.i".-
6. Inversely, to reduce Fahrenheitto Wedgwood,—- R A
- 130
: ? F—517.579 E
er according to Guyton Morveau,—— — = W,




f‘_:}'.f;'r‘-’.\' of Heal. cxlvii

Table of the }','l,fj'-"n ts of Heat.

]. FREEZING POINTS OF LIQUIDS.

Fahren.

L))

T

Greatest artificial cold obgerved _
Strongest nitrie acid freezes (Cavendish)

\

| Ether and liquid ammonia

Mercury

Sulphuric acid (Thomson)

A\ cetous acid

2 Alcohol, 1 water

|:I'.|ml.', ; Snow 8 parts, with salt 2
."il.'l'nn.ua'.xt hli'ial‘ll!lii' acid Cavendish)
Oil of turpentine (Margueron)
ﬁlr'llllll_[ wines

Fluoric acid

Oils of bergamot and cinnamon
Human blood

Vinegar

Milk

Water freezes

Clive oil
Siliphuricacid,specific gravity,1-78 (Keir)
Uil of aniseeds, 50 ( Thomson)

]

~+ MELTING POINTS OF SOLIDS.

Equal parts sulphur and phosphorus
Adipocire of muscle

Lard (Nicholson)

l'l.cniﬁu'.:ln ( Pelletier)

Itesin of bile

Myrtle wax (Cadet)

-"in rmaceti { Bostock

Fallow (Nicholson) 92 (Thomson )

Bees way

Ambergris (La Grange)

, B
o

sium
Bleached wax ( Nicholson)
Sodium perfectly fluid

| Bismuth b parts, tin 3, lead 2,210 (Dalton)

lodine | Gay Lussac)

[ ."'ll'|-|!|i|' IEiIJ]','. )

Adipocire of biliary caleuli {]"mll’l‘!‘“}']
I'in and bismuth, equal parts

Camphor

I'in 3, lead 2 or tin 2, bismuth 1

Fin ( Crichton) (413 lrvine)

Tin 1, lead 4

Bismuth (Irvine)

I'in Grayton Morveau)

Lead(Crichton) (594 Irvine) (540 Newton)




Elements of Pharmacy.

o [ iy B
700 | Zinc Wedp
8509 | Antimony :
g | 1

3807 | Brass | ']
‘:'ll|.li:|,|

alver

Gold

(' obalt, cast iron
Nit

T OQR50

11414

11680 21097 | Soft nails : 1 5
12801 21637 ! Iron | 158
121 856 i | Manganese | 160
12557 77 | Platina, Tungsten, .\fu'!_'.'ll.'l.l'n:‘u |
{ |  Uranivm, Titanium, &c. | 1704
|
| | | 9. soLl 8 AND LIQUIDS VOLATILIZED.
a0
50 G
80 176 | Alcohol
100 21 Water

e} E'|u\-]:!:\|rll'- ( Pel
(; |_“;l||-|I.'

White oxide of arsenic

Arsenic

Phosphorus in close v ssels

ic acid (Dalton) (546 Black)
phur (Davy)

on) (G644 Secondat)

il K,
1l &

Il.
1 |
| | 4., MISCELLANEOUS EFFECTS OF HEAT
—D5A _68 | —90 | Greatest cold produce d by Mr Walker
‘6 44| —50| Natural cold observed al Hudson’s Bay
94] —80| —25 | Observed on the surlace of the snow at

0| Eq

143 | Phosphorus burns sl

59 ot

661 to 155
19 24 751 to 80, Sun in Britain
) ) ; Vinous fermentation rapid, a :Ir||i_-'|n-:.:'|n.

80 | Phosphorus burnsin oxygen,| IHL{;|-HI||||:,;'_‘.

:.!. 88| Ace

100 Animal temperature
k

fion CC

¥ T ol

1 oafs e s 0D MO BD RO RO D

o €



Effects of Heal.

| Feverish heat
10 50| 122| Phosphorus burns vividly (Fourcr
148 Thomson)

git]

ition of iron in the dark

it 1n the dark

‘~I1I?| Hydrogen burns, (1000 Thomson)
802 | Charcoal burns ( I'homson )

884 | [ron red in twilight

Sbl 1050 | Iron red hot in a common fire
577 1077 | lron red in day light

7051 1500 : burns

986| 1807 | E :] colours burned

145 1814 | 2897

0 Morveau)
P80 | '
580 | Delft ware fired

1680 | 8480 Working heat of plate g

weat of plate glass

ass

5610 | Flint glass furnace
Cream-coloured ware fired
7330 Worcester china vitrified

7850 Stone ware fired

8150 | Chelsea china fired
”.'|!1} china fired
Flint gl
(16007 | Bow
)| 16807 | Plate glass eatest heat
0| 960017327
9131 11414

11106 {13900

5650

, preatest heat

Hessian crucible fased
(re atest heat observed

:; 'I".\ern:ll_\' of Wedgwood

Table of H

s 8f Heat

e by Gu

= P~
e

]
woodi” §

1] Red heat in al..l_\' |I=l|.

599.6 i Linseed oil boils
612, | Lead melts

642.7

; Mercury boils

2 | Zinc |11|l~’!a-.

i |-||:J.|,L|r'|.- 1”--].'

7 | Antimony melts

8 | Copper 1 and tin 3 melt
9 | Silver 1 and tin 1 melt

15| Copper 3 and tin 1 melt.

the correction of

11 ('n]r;u'i' and tin, equ il parts, melt




f'; ."('”r'f’?fll:.\ {IJ;‘/- }-).fl’n’.f}'a'ffr}’r'

Wedg. |

Brass melts
| Silver melts
| Copper me

Gold melts

6196.40 | Iron, sweating heat

650858 Iron, welding heat

80T 1.98 | Porcelain of Chin itens
1389.56 14 sSmith’s for

8696.%4 130 | Cast iron melts

6 ) 155 | Porcelain me
10517.12| 160 | Manganese md Its
10829.60 165| Heat of Mac |]=|i|'1_- furnace
1938.0 617 1114 170 | Furnace with three blasts
5076.9 63459| 11454.56| 175| Soft iron melts

u | . o ¢ | Nickel melts

| Platinum melts

TABLES,

Frig Myr Walker’s Publication; 1808,
1y Author.
¢ Mixtures, without Ice.
| ! Degr. of cold

Mixtures. | Thermometer sinks. ¢ :
pr duced,

| Muriate of ammonia 5 par
I Nitrate of potash 5 From 4 50° to 4 10 10 |
|

r 1
Water - - 16 |
?'\l:||JIi ie of soda ) parts = : 51

] ..° O From =+ ol to - ] P

| Diluted nitric acid 2
ks S e e T N e S ARt (NN -Ze0 s
| Sulphate of soda parts
| Nitrate of ammonia 5 From 4460 to — 14 64
| Diluted mtric acid - 4
| Phosphate of soda 9 parts |

Nitrate of ammonia 6 | From <4 50 to — 2 "1
| Diluted nitric acid 4

\ ]: “- I]Iu.- malte 1'i!,-|\ are I||i'\l d at a warmer te mneéerature [h;ll'.

rreaiers

'||:;.' expre ssed in I|w [:|;'|:|', I!|- effect will be ill'rl|:\|r'|11u|.|i|'-,

thus, if the most powerful of these mixtures be made when the air

is 4 559, it will sink the thermometer to 4+ -,



Frigorific Miviures.

Frigorific Mixtures, with Ice.

i S . g —_——t——"
pr== Degr. of cold]
| Mixtures I'hermometer sinks, o
Mixtures. iul'rltl'lll'i.'t]-
:u‘*‘hI\'\,l)]"'urilnlh'ﬂ|['L"'_f}l\'l||.¥-_' ] to g | »
y —_— |
{Muriate of soda, ] s
e — _ ! —
2now, or poundedice, 12 parts{ s : [
IMuriate of soda H =%
- " _
|Nitrate of ammonia 5 I~ j
—_— ) — ——
T a
[Snow ] ~ 3 L] 55
| 1 ¥ . " O % L0 e e A ]
\Diluted sulphuric acid 2 i 0%
! - —— i — e —
e — - - = e i "
"ll'l'—\ —~ £) F
| L & |J.J. & " ) to == 50 | Qe
. e TOL - L0 o | -
Uryst. muriateof lime 3 I + | .

N. B. The redson for the omissions in the last column of this ta-
ble is, the thermometer sinking in these mixwares to the lll'lg_:I'L'I.'-
mentioned in the preceding column, and never luwer, whatever

s may be the temperature of the materials at mixing.

Combinations of Trigorific Mixtures.

:i Jl':lgl"j-l_ll;cl_.l.lll

Mixtures, Ihermometer siftks. :
i | produced.
Id L e NPT
Snow - - 8 parts . 2 E $
- ) . X A IIH t8 From 0 to —46 16
Diluted nitric acid 2
Rt e e il il | Sh e 1
| SHow - . 8 parts
! Diluted sulphuricacid 3 i | From —10 to —56 £ 1H]
1 Diluted nitric acid :i_l‘-
Snow - 4 ) : |
| v 2 parts| i S pn ™
| Muriate of lime 9 From —15 to — | o
" Snow . E* -""|‘.ll'|\: 1 .
: rom —68 ey 99
.:]}i||| 'il‘||-||‘fllll"ll'.|-,';.|Ell | From £ Lo 1
N.B. The materials in the first column are to be cooled, pre-
1ouslv : g
Viously to mixing, to the temperature required, by mixtures taken

: from either of the preceding tables.




yoric ¢
Mercury

Silver

feids. Tartaric

Succini

i | Phosphorie,
E M ueic
|

Plhiosphoric,
Mucic, |
Nitric, |
Muriatic,

Phosphorus, Suberic, |

Nitroger Citric

S . ———— | Murintic,
S — ONTIA |-I|:-|I"_

i : Sulphuric Catrive,

LA Malic

Fluorie, |

Oxalic, [ N

I' | {

I*russic
Sulphur
| Carbonie, - —_—

Warer A LUMINA.

Avids. Sulpburie,
INitri

Muriatic




Affinities.

Labies of S Lt =continted
I A reenic |4 Carbonig, 4 Muci
I ! A . Nitri |
| A 1
I AT = =1 \ <
¥ I IXIDE OF MER | Phosphorie, | Sulphuric,
Huel | CURY. | Suceinic, Urxalic
Litr | Gallie, Flu I'artaric,
Phe | Citrie, | Arse
L Ozalic, Lactic, | I’hosphaoric,
Eoic, | Suecinic | Nilrig,

Muriatic,

Oxalie, ol
Oxalie,

wds. Lalhe,

=Suiphuric,
| Nitric

| Muriatic,

Mucie

Carbonic,
| Figed Alkalic

Acids.  Gallie, |Ammonia.

U'artaric, | oX1nE OF ANTI
Camphoric,
Sulphurie,

Cradlic

| Lactic, | Citric,
F ~ | |
Oxalie, \cetig, Buecinie,
Lartarie, Boracie
|  Muriatic i r >
| Sulphuric }  Carbonic. |

Walley, eilne, suecinic, nnd carbonic, |

I adding sulphuretted

5 the tartaric before the muriatie,



Zirco
——a | Metallic Oxides,
ACIDs Silweca.

| Bar

Lime
Baryta,
|Strontia,

Strontia,

!"ll[.l'\'\l_
1Soda,
| A mmonia,

ueinm,
Alumina,
re L,

|Metallic Oxides.

| Limne,

| Potass,

Strontia,
Lime,

Mag

(A Inmonia,

18,

Lonm,

|G lucina,

. I.\||J1:|||1:1,
\umina ;?-Ir-'l-lll.l.

|Zircouin, |Metallic Oxides

[ Metallic Oxides, |-

;Iflill.

|Lime,

:h'u_'.'!.t.
Stromntim,
Vay

With the omission of

db

omit

Vagnesia should stand sbove amme

hould stand above m

mitbed, and

F Alumina.

FHOSPHOROUS ACLD r;,,

onia should come before magnesia; an

sion of strontia, metallic

Aluming.

o CAMPHORIC ACTD.
e | i 0,
ackTio acip. | Potass,
AUBRERLC.  SOda,
Baryta,
|Ammonia,
Alumina,
i_‘ﬂl'::l\!l,[l '\-L:;,-m.--.i L.
|Lime, —_————— e — —
; Ammonia, r FIXED OILS.
i.’\]q;:uul.n. Lime,
|Metallic Oxides, | Baryta,
|Glucina, Poiass,
| Alumina, Soda,

Zirconia, Magnesia,

— Uxide of mercury

| oxarwe acin. Other metallic
i TARTARIC, 'I“I.J

| CITRIC 44 {Alumina.

| Lime, _
i!’.u vin

|Strantia,
| Magnesia,
| Potass,

(Soda,

Ammonia

|Alumina, .
Metallic Oxides, SULFHUR
| W
| Ak

| BENZOIC ACID.

I'White oxide of

Arsenic, | Ammonia,

all after ammonia.

1 strontia,

and alumima and silica sh

| irconia, f—_— —

a, and zirconia




AT, Cases of Relative Attractions.

Rela

ve Attractionsat the lowest

Sir H.

Manganesum
Zinc
Iy
I'in Phosphorus
l'hn\].hnru:«'

s

OXYGEN, | CHLORINE. ‘ SULPHURL PHOSPHORUS.
Potassium Porassium Potassium | Potassium
D0 Sodiam | Sod S m
Ba Zing | Iror Platinum
Boron | lron Copper Zine
Carbon | Lead Palladium | Antir ony

i Silver Lead | Sulphur.

.-\|||-u.-m‘1_.'
Bismuth

Copper

Antimony Sulphur

Bismuth | Viercury
Lead Platinum
Sulphur | Gold

\I senic

Tungstenum
Azote
Palladinm
Mercury
Silver

Gold |

Platinum

{4

IFJI.'.

ure of Visible Janit

Cases of Mutual Decomp

l. FROM SIMP

Sulphate of potass

——— soda .

—— ammonin -

—————— magnesia -
Supersulphate of alumina
Nitrate sll"1;-'-'|.1.\'.\ -
—— Ammona
Muriate of baryta
—. 8008
— . i@ -
= —— Ammonia "

phiate o1 soda

3 . ]
rate ol soda -

cphate ol mercury -
Soap of potass 4

m—— s0da

Muriate of baryta
Nitrate of
Muriate o
Carbonnte of

Muriate of limi

Carhonate of MASS
sub borate af + wla
Ot sinte of botkis
\i-l.: ite of Ammonia
(-!'.L--'-"". el poLuss

T da

M 5
Muriate of soda

Suiphate e

ton. by

7

ni




E

¢ of barvta

at

yia

|nl.._;-u;
R . Y
Muriate of baryta
Ditto
Ditto
Ditto
Ditto
Muriate of lime
{’|.r1=1>h:|t1' of soda
Acetate of lead
Ditto

The formation of

"‘-i|;r:I-l1f' of lime

3. Alum

1ate of iron

" water by the action of the .-'\1"|'||: I

4. Sulphate of magnesia

lements of Pharmacy.

FROM COMPOUND AFFINITY.

- with Carbonate of potass
- — - - - soda
- — Muriate of lime
- — Ditto
- ot Phosphate of soda
. - rai Sub-borate of soda
. = Carbonate of potass
- ] i SOAR
" | == - AMONIA
- = — . LMIMOTLE
= = e e HIDVE
- - -3l Sulphate of zine

Nitrate of mercury.

Cases _.”.r' Di sposing -'?f."- nily.

C .";1'Ili on

metals by water, in consequence of the pre-
atible Salts ».
INCOMPATIBLE

WITH

rates ol ;iliIlL' -'Il\'i |'.!:l‘_|||"\:.l

ates of lime and magnesi

Carbonate of magnesia
Muriate of barytes

v
S Muriate of barvtes
y Nitrate, muriate, carbonate of lime

?
?
%

(arbonate of m
Alkalies
Muriate of barytes

wriate of lime

"_:‘IH,'S-I-J.

Vitrate and m
Alkalies
Muriate of barytes
Earthy carbonates
:":'I!|‘-Il-l1l'n

Alkaline carbonates
Larthy carbonates.

t mutual de-

t exist together in solutic




SALTS

Muriate of lime

9. Nitrate of lime

1eric air

gen gas

(.‘.‘Ii']!umr ac :\l- &as
Oxygen gas 1
.'"\/;r'..l' gas -
Nitrous oxide
Nitrous ga
Olefiant gas -
Carbonic oxide gas
Steam

Ammoniacal cas
Carburetted .'.|'.1".i'
_?\':I'il b 1 .
.:“I'.J:}llllilt'li- t hydre
:\]; 5.|:|g' acid ras
Ether vapour :
Alcohol vapour

f All
1 Alk
Alk

Carbonates of magnesia and alumina

8. Muriate of IllLI:'_lll'.\i';

If‘d."‘-'.ft’ rla)('.‘;r.fx.f'.\‘ and (]_;jf,ﬂ'_{_

INCOMPATIBLE
Sulphates, except of lime
A lkaline carbonates
‘arbonate of magnesia

dine carbonates

aline sulphates

aline carbonates

Sulphates, except of lime

WITH

ts of some Podie

{2 |

I | . y Rer
1.000 1.000
1.759 0.2669
9.382 b AM) 3G

0

|

0

1al

1. »
| 3
U

()

), 4503
0.54

0.2210




lements of Pharmacy.

F




APP. Solubility of Saline Substances.

Table ,_,l,i the Soly

Water, at the iemperat

of GOF and 212
‘ ACIDS.

Nitric i . k - do do
Acetic - - " do do
Prussic < E " - do do
l':"u-\l.lm."iu 3
']..ll'liﬂ'il' (
| Malic »very soluble |
| Lactic .
| Laccic

| A rsenie *
- Arszenious acid -

Citric E - - 133 200
Oxalic 5 . = - 50 100
Ga

Boracic - - =.B

Mucie - - ot (.54
Biel b
Sueccinic {
| suceinie 1“”_
- - 0.G9 50
Camphoric . - B 1.04 ¢

Suberic - -

Benzoic - B - . 0.208| ]
J'\-lnl_\!n“L' - - I

Chromie, unknown
Tungstic, insoluble

SALTFIABLE BASES,

Potass i |
otass - - - - o) more
Soda, somewhat less than potass
Baryta - 5

——— crystallized -
Strantia .

—_— L'!'j‘hl,‘:”i!.t.‘{! -
Lime i

nenevix

s

SALTS.
Sulphate of potass
hu;r--!\ulplrrllv

“ - 6.25

X

of potass - - 50
Sulphate of soda
—————— ammonia - - H0 10X

————— mag

————

alumina, very soluble, propor-

tion unknown

alumina and potass - 3
alum 5

= l___ ———— - Ammonia
itrate of barytg ,"

. Ppotass

e 505]3

H“I“‘Ntll‘phillv of

131

- - - 14.25 10

ity of Saline and other Substances, in H.‘f}..l'h'fﬂf.k' of

Sulphurie A e - unlimited unlimited

3 = 5 50
57 unlimited

50

100 -
374 | 125
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Saline and other Subsiances. clxi
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cxlii Flements of Pharmacy. Part I.

," iy 0 ats in 100 pa
ether, By P. F. G.

Table of the Sol

Hogs lard - 1.04 a5
Mution suet (.69 10)
Spi rmaceti ] - 20

- at 55° Fahr. By L. A. Planche.

Alcohol sp. gr. 0,38, Acetic Ether.
Castor oil every proportion. 800 and IIL;t'-uTi.i1
Poppy seed oil, a year old 0.8
Linseed oil . 0.6 30,
Walnut ol - 06 : - 20,
l’::llp} seed oil, new 0.4 - = by 8
Beech mast ol - 0.4 -
Olive ol - 0.3 " -
0il of sweet almonds 0.3
Oil of bitter almonds 0.5

Nut oil . v 0.3 = 14,

Pronortion of Oil and Suet 1 Fi to Braconn
( St
Melted butter, summn:er . GO e 40
R R OTS 2 15 - 65
”u.:_;.- |.-.r|1 a5
Beet marrow 24 76
Mutton marrow 74 26
Goose greasc - L b
Turkey grease - 26
Ohive ;||: - as
01l of almonds - 76 - 29

e ()8




.'}frl.\'{.ﬂ-;)ff.”” of Gases,

&e. clxiii

Pable of the .'j“'J.\u'r');.f'_fra.f.' of Gases by 100 Parts of Waler at 60° F,

Nitric aecid . - - -
Muriatic acid «

Ammonia - - . -
P TR T = 3
Sulphurous acid !
Carbonic acid - - -
u“.:'ui|=!1-.:'--'.r|_-:l ilnlrcl;{r-u - -
Ntll':nh oxide - - - =
Olefiant gas - - - -
Nitric oxide - - =
Oxygen . . - - =
]’l!r|.~5|i|'.1"-!tu| hydrogen - -
Carbonice oxide - -
lr‘ljrlh;ll n - - - i
Nitrogen - - - -
Carburetted hydrogen - -

Tabl .Irf ”'.'IJI-"I"; yrescent

288 grains of in days
Sulphate of soda - 61
1’||L|-EJ|1 ite of soda - 39
Carbonate of soda - 51

LTable of D :'l"’:' Wes

256 rains of in days
J\r'l'l.lll ol ;m[;]-.-s; - - !L.qj-
Muriate of lime - . 124
——— . maAnganese - 105
Nitrate of ina - 89
— zing - - 194
——— |lme - - 147
Muriate of magnesia X 159
Nitrate of copper - - 128
Muriate of antimomny - 124
—— alumina 149
Nitrate of alumina - 147
)'iHI iate of zine - - 76
Nitrate of soda - - 187
——— magnesia - 73
Acetate of alumina - - 104
Supersulphate of alumina - 121
Muriate of bismuth - - 114
Superphosphate of lime - 93

Muriate of copper

Volume.
361000

Salts ( Cadet de } aux ).

51500. Thomson
4.7 50K, Davy
78000, I'homson
12109. ]"nllr':'ru_‘,'
$300. Thomson
1440. Priestley
108, Henry
108, Henry
86. Henry
2.5 Dalton
5. Henry
5.7 Henry
2.14 Henry
2.01 Henry
1.61 Henry
1.58 Henry
1.40 Henry
I i
= 205
91
- 86

307
» 988
- 842

SO0
- 0,
- 257
- 207
- 202
5 :_-3{1-:
- 174
= 165




Elements of Pharmacy.

Table of Chemical Egquivaienis by Dr Wol

Hydrogen - 1.52
Carbon - 7.54

OUxygen -
Water - 10 o1 «f- 1.
Phosphorus -

Azote -

5l]i]-"|ul' -
Ammonia -
M

Calcium -

gnesia -

Carbonic acid - 2 ox. + 1.54 card.
Sodium -

Muriatic acid, (dry)

Iron, .

Lime - - 10 ox 4+ 2546 calc.
Phosphoric acid 20 iz, + 17.4 o
Nitrous gas . 20 . 17.54  az.

- I1.
Chlorine 4.1 = 10 ox. 4 34.1 mur.acd
Green oxide of wron 44 = 10 ox. + 54.5  ir.
Muriatic gas - 4542 = | A4.] chl +  1.32 hyd
Oxalic acud - 47

Subearbonate of am-

monia . -— g 7 {
Potassiam s
Red oxide of iron 9.5 =
Su l-|\||| 1c acid ..'15r~.' '.| 0.
Biack oxide of copper 50. =
Oxi1de ol zind - 51. -
I(‘: ;Jr!l s ‘Jr —
Sulphuric acid sp. gr.
1 .85 - 61.3 50 sul. ac. -+ 11.82 wal.
Carbonate of lime L Je 27.5% card ac. 3546 I
Subcarbonate of soda 66.6 = 27.5 carb. ac. + 39.1 S0l

Sam. 4 11.

or. 4 1754 az

Muriate of ammenia 66.9
Nitric acid (dry)
ot ontia -
N urate of lime

{ — 34.1 acid + 85.5 lime
Muriate of soda i - 34,1 acid <4+ 39.] sod
Sulphate of magnesia 74.6 - 50, Gl 4 246 ma
Bicarbonate of ammo-
nia - - 6. = 19 o
f‘\;;llu‘:l e of lime B5.5 = 45.5 s

Subcurbonate

{ po-

tash




APT. Chemical Equivalents. clxii

Sulphate of soda 89.1 =50 acid 4 39.1 soda
Liquid nitric acid ]

sp. gr. 1.50; 90.2 = +- 225 ‘oal
Mu ate of !”J‘I“‘h 94,9 = § .{. 59,1 J.'-.f,f.u-..n".
Barytes 97

Nitrate of lime 10% 5 ltme
Bicarb mate of soda 105.5 soda4-11.3 wat,
Nitrate of soda 106.6 = 6G7.5 + 301 soda
Selenite 108.1 = 85.5 4 22.4 walter

-\||.=!||J'Tl-||f"|)r|li|-!r 109.1

+ 391  potash
Sulphate of strontia 1190 + 69 :
Carbonate of harvtes 124.5 ] -+ 97

Bicarbonate of po-
1

O acid -+ 86. subd. pot. 4 11.3 wat,

trute of potash
Lead

uriate of barytes
wilver

104 aced 4 59.1 potash

ited oxide of mer-

e of silver
H|.|‘|.-_|1.|::' of h:ar'_\-u-_~

Binoxalate of potash

“_\[L-:'H‘{Lr:]tl!i:|!L- of

potash - 153.2
Cryst. muriate of ba
rytes - 131 m

S

ulphate r-llnu,::-_-m-\i:J
Sulphate of copper
Nitrate of baryies
Carbonate of Tead
Corrosive sublimate
Muriate of lead
Sulphate of iron

= 50 acid 4 50cop. 4 56.6
- 1= & [ ’7

+ ¢
» acia + 18
I .+_

= 34.1 acid 4 100z.4 195.

. | acid 159.5 |

= B0 acid -+ 54.5 ron 479
ljl:lfl‘-llihtlt' of lead =87 4 act + 139.5
Muriate of silver 34.1 a 4 145
sulphate of zine = 50 actd 451 zinc4 T79.8 = water
Oxalate of |ead 7 acid <+ 189.5 lead
Sulphate of lead 50 acid + 1895 - lead
l"‘-'«i:JJhllI:- of soda 50 acid 4 89.1 S0 a4 115.2 warer
r\IIJ'.|I|' of lead 207.0 = B7.5 acid + 189.5 fead
Protoxide of mercury 261. = 10 O -+ merc.
Calome] 3

h 296.1 = 54.1 acid 410 0x. 4251 me
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APP. Pharmaceutical Calendar. clxy

. I P ) LR
Pharmao b Goetling,

ry Ras o au:‘r'.l.'rf

al Caler for the Climai
Princy Objects which th

to e each Month of the Year.

sheu tng

ey
e Apothe

JANUARY.— 'l he concentration of vinegar by freezing,

\Y] ate of antimony,

i 1 ) (g it
| Lhers, duleihed spinits

Ibanum, ammoniac, &¢

gume-resins, as assaloelda, g

powdered.
FEBRUARY—AS In January.

Marcu.—M:¢ eon bark,

Misleto of the oak to be gathered ;

Conserve of scurvy-
Arrin,-—5

rass, Lo bi ||!'|'[J;1‘.|-|i
pirit of scurvy=-grass,

\}"'l' ol vieleis lo be prepared.
Ma Y=—Slot flower walter,

Conserve of sorrel 5

r of he =|'h.|l;l'1

ract of succorv. henbane
Ol of beetles { Melo€ o

grass, dandelion, &c.
et proscarabaeus),
Spint of ants, eaithworms, &c.
June.— Disulled water ot uly of the valley,
Vanous distill

Irtous walers,

H

I ek, fumatory, wild lettuce, aconite, &e.
]l'[.‘:'.— Vinegar ol roses,
Rose Waler,
Marjoram butter,

Preserved cherries, walnuts. cu

Extruct al l'l.:‘.l'I!lZEIIJ
Honey of roses,

Boiled o1l of Hypericum, &c.
H'.'-l-|'i\.| oil of
thyme, &c.
.\\Ju':: al cher
.\.l-| It ol

resemaiy, mint, parsley, pennyroyal, wild

1 P;!J!'Illl“.'\j

I--‘--.I:li:l).

AUGUsT~Che Ty waler,
k.xtract of blessed I:'Ii’:‘[]J', thorn -l]||'|"t xC.
i'ul Il'li ol il wWorimnwioud, s'h.llililllllll. &,
Distilled o1l of wormwood, chamomile, pe

!-l:l, rue, &,

Rob ¢

PTEMBER.— Quince cinpumon wiite Iy

ppermint, mille

id syrup of mulberries.
7 LU

SE
Oxymel of meadow saffron,
Quince cakes,
t‘_'.ltlp ol barberries, quinee, buckthorn,

- Pincture of steel, with quinee jnce.

Ocronen. - lincture of steel, with .s|.-|-}|- Juice,

Nu\-'},.\h.]_.u and DECEMBER~—AS i1 .Fn:t"l":l_"-'-
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