EDINBURGH

NEW DISPENSATORY

PART
ELEMENTS OF PHARMACY.

O rl‘] [ object of Pharmacy is to ]n'-WE:lc- those substances
which may be employed for the prevention or cure of

['o obtain this object completely, an a quaintance with
|.1||s~n il and ¢ hemie; |[ prope .‘[I.\ ol thes |h.-||.r_'- 1% Neces=

sary. This may be l:||m<i the Seience of Phay nacy
. i ow '!_I-!l-.':lc,L es are !l’l:l!-l i nature 1n a state 1-"' for lhr i]'

exhibition in medicine. The various preparations which they

previously undergo constitute the A of Pl acifs

k. Pharmacy is so intimat ly connected with Ch emistry,
that the former can neither be understood

as a sclience, nor
practised with advant; re A% an

art, without a constaut refe-
rence to the iIIIIJL||J||- ol the latter. For this reasom, it 15
proper Lo premise such a view of the Zene ral doetrines of ¢ le-
mistry, and of the most remark: Llr': properties of chemical

agents, as is necessary for the purposes of pharmac ¥.
; I

EPITOME OF CHEMISTRY.

The most IH‘IIH e particles into which any substance can
l!:-.II'\ :‘L'.'-"“ arfto e "-|'|H|| I'I.'.lhll-pilll"'”-"‘t-“JLl U[“J-i“.}!
Llu_‘. are j-'ill'Lh, are termed ity fa.-.‘r_'o-ﬂ'rt}f( _;Jtax'f.’tfr,'.':'.

b



Part 1.

Xviil Elements of Pharmacys

6. The most minute particles into » hich bodies can ultimate-

1} be divided are called their Lilemeniary particees.

7. When the integrant |-.;l;-1i< les admit of no further division,

the body is a Simple Substance.
3. But the integ: 1

vided into other particles, differing

ch l.il-.'_\ are j.:n'l::'. These are

be subdi-

s of most bodies

n their nature from each

¥

oth

r, and from the E.H.':]‘\' of wi
Compound Bodies.

9. If the particles, of which the integrant particles of any
compound | ly are composed, ;
admit of no further di
Componn [

6. but if tl
subdivision, they are called fnfes

ision, the body is a rimary

[/

also compound, and admit of still further

farnlsa

'.-,}'.t_]

the body is a Secondary Coni
10. Therefore the integrant particles

P 2 1 . 1
of simple substances are also their «

1 ' v
. 'fl?!]l‘h.ll_‘ |

b. of primary compounds are compose d of elementary par-
ticles ;
c. of secondary ur~;._=]-;:'.|i.t‘.- are composed of intermediate

rlicles.

P
11. The phenomena of matter are regulated by attrac tion

and l't'p‘.'.i:—lull.
ATTRACTION.

causc 1Ji'i1.l-_':'

12. Atlr clion l'ﬂ]-;l!t".'}il nds those forces whic

a .;N:n:l('h towards each other.

13. It oper
a. at sensible distances, as in the attractions of gravity,

neLism ;
33 Contigzw

1 » i =
a. a. between particles of the samq

:lll(] (e

% | ¥
nsioie |I|‘-|..

the attraction of cofu
b.b. between [-.;-_;-:'u-'.*--, of

O d

ol composition or qjfju
REPULSION.

14. nulsion tr_'1'||].‘. to R:'I‘I.‘H'.‘lf(' bodies from t':li,']l f,li];L‘r,
15. It also operates either
/

. S . : :
at sensible distances, as in the repulsion of electiic

ind magnefism ; 0T, '
b. at insensible distances, as in the repulsion of the matter

of heat or caloric.




X1X

1z from the up--]'.liixﬂi of attrac-

sensible distances, constitule the

e
['he most ge

ttraction is that by which

masses of bodjes tend to approach each other,

i..-_fl.'l', I::':'.-'. elect: CILY | magnetisin alone, seem to ]
= » | C 3 K. ; \ 1
exempted from its influe Hence those substances have

been called, thourh not

irect ratio of the quantity ol
matter, and in the inverse ratio of
distance,

O. It is indestruetible and uniform.

unare of the

¢. It has 1:.»:1|u.';_-.~|!i~| repulsion

d. In free space it acts eqt

c. In gravi itating m--li-.. it is
different k 1.:1|- u! matter: and

1 itive ‘L'L{';,_Ellh ol
: equal masses of bodies constitute their Specific Gra-
vty ; water being commonly assumed as unity for so-
lids and fluids, and. byvdrogen 3 s lor air
: and vapours. )
The proportions in which bod lite, seem t mul
tiples of the speci gravity of their element ry parl
cles.
s
AGGREGATION.
| 18, {Li':i\'_lhlﬁl‘-.[{ bodies exist under different forms of a rore-
¢ ition :

- Solid, in which the attraction of coli#sion resists rela-
= tive motion ay nong the particles, more or less perfect-
= |\. and the fracments are angulary and do not reunite
; ~on being placed in contact

| luid, in which it admits of relative motion among the
].llHI'lt-. with greater or less facili

r le ey, and small por-
[ons JJl.

>4 Le “l!l[ ¥ Lo assume a ol

bular form, and
}lmllh reunite

on co |;l.4.-.;_ mio contact
; (v.nnn;, i which the partit

epel each other.

AFFINITY.

- ; 149, -"“"”11“. 1s regulated by the f

ollowing laws
- It does not aet at sensible

| ATy
alstances




Elements of Pharmaciy. Part 1.

. It is exerted only between par ticles of different ~p- cies.
c. It 18 exerted by t.L“I wrent bodes, with different degrees
of foree: and -h:-t:zt' it was called Flectioe .Jr.f-.'u.lr.;r.-.u.-.
d. It unites bodies in @efinite proj porLions ;
dies combine in more proportions than one, these are
multiples of each other. Also when more than two
bodies unite, thev exist 1n the same pre 1I|rl'1lt|:|:-‘ or

and when bo-

multiples of the same ].-Tcnl.}nhlll ns in which they form

binary comj ounds. La-tly, when o© \\I-uumh bodies

are combined, each of them conti 1ins the same quantity
of oxygen, or mi itiples of the same quantity ; and oxy-
genizab le bodies lumhlnl in such proportions as will
':q:] |l|1 t:|t| ||| I mtlllllull tI'LHhEhu- ol ci\\'TAJn |.lJI I||I I

oxygenizeme nt.
. It unites a first i]tn}u]ﬂ{\ll of one body with another,

more strongly than a sec nd 3 a second than a third,

and so on ; and hence it is in the inverse ratio of sa=
turation, :1[|=] seems Lo Inerease with the mass.

£. It is influenced by cohesion, specific gravity, elasticity

and temperature. g

. It 15 often accom "|I|||l{|. 1&\ a change of temperature.

r‘ Substances, chemically combined, acquire new proper
ties;
_and cannot be separated by mechanical means
F. The action F.nuluu-cl by different affinities, existing n

one substance, is called Hesulting

20. Affinity is
e bodi he s o
. when two bodies unmiley 1IN cConsed uence ol theln

attraction, whether these bodies be themselves

» or compound, and even although, in the latter

be attended with decomposition.

| ¥
ind. when there is more than one new combina-

tion, and when the new arrangement would not have
taken ]";h'l-. n L'ni-.-m|ni-||:|-u! the attractions tending
Lo l'l'J-|L ce either combination singly.

21. The attractions uinuu.ui1-'111L--|\r the ¢ il ar=-
rangement of bodies prese nted to each other are de 1.-.-|..|||,=-_--¢’,
f.l nt Attracltions those which tend to destroy the origi=
nal, wl to form a new arrangement, are termd d Lhivellent
frite f10mns.

It is evident that no new arrangement can take place,
unless the divellent be more powertul than the gquiescent at

tractlons.
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Sect. 1. Epitome of Chemistry.

CLASSIFICATION OF 5IMPLE SUBSTANCES, ACCORDING TO

DR THOMSON.

II’]:]‘HHHI!']',‘H:&:' ijtldil.‘w'.
L ght. l".!l‘k'“‘ik'iﬁt}'-
Heat.

Ponderable bodies.

Simple supporters of combustion :
Oxygen. [odine.
Chlorine. Fluorine.

Simple incombustibles.

Azote
Acidifiable combustibles.
Hydrogen. Sulphur.
Carbon. Arsenic,
Boron. Tellurium.
silicon. Osmium.

l’iluﬁilhm'u-‘,

Intermediate combustibles.

All!ilnull_ﬁ'. 'l':m;_tm-n_
Chromium. Columbiam.
Molybdenum. Titanium.
Alkalifiable combustibles.
Potassium, Barium.
Sodium. Strontium.
Calcium. Magnesinm,
Yttrium. Zirconium.
Glocinum. Thorinum.

Aluminum.

Iron., = Manganese.
Nickel. Cerium.
(lfJ!}.‘_!l, { .I'.'Iii:llrll-
Zinc. 5B Bismuth.
Lead. Mercury.
Tin. Silver.
{,'umsm'_

(}Ilillt. “1“”1:—'“”.
Platinum. Iridium.

PLI | |.'I.Lili'.1[ill.

COMPOUND BODIES.

23. ¢ ompound bodies may be divided into

A

I3, ] \ - 2
« LTtmary compounds (9, a), consisting of hl|=11_13:' sub-
stances combined with each other. These may be sub-



I'r'j j’,."'-'{ff Wacly, I ,~|.'|' l.
s i,

divided into b

ary, ter

Iy, quaternary, &e. accord-
» of their constituents.

ing to the

. decondary compounds, (9. 0), consis

ing of compound

. . - . L 1
bodies combined with simple bodies, or with each

s division is convenient, but arbitrary, as we are in fact

e really simple

I g, and cannot ascertain

ignorant of wl

ithe manner of combination in bodies compounded of three

o Inore eiemernts.
I HT.
: il . e e
24, 1 em ery direction from wvisible bodies.

i 3 g g s 1
25. It moves in straight lines, with a velocity equal to
~ Tl | .
164, 0G0 miles in a second.
oravity 1s not appretia
: I

its
] AT I 3
{« YWHen a I

f light passes very near a solid body,

iewhat oreater, it is

it falls upon a polished surface, it

¢ angle of r¢ Hection is l=:'|i|| to thi

1 1 173
: have the property ol polarizing and othe I's

. Bodies which do not allow licht to pass |:'|'“l|_§.'.[l them

‘hose which allow it to pass freely through them are

o1 1 ]
. Wh ¥y passes obli 1 from one medium
into anothe I wreater density, g | ards the perpen-

less density, it is

i i I di , in both cases, is
1l L i
$. ] r L power ol bodies | yortional to their
d i1 xcept wi egard to inflam le bodies, of which
the 1 tin wer is. greater an in proportion to their
densit
. B eat a tri: lar pri light 1s separated by
efi n into seven coloured rays; red, orange, _‘-"'Iir'-‘u.-.
e . 1ro, and violet.
1 | ire permanent, and sufler no farther chanee
by 1 N " '!'.--: n F
“gm | ] ty an 'Il'. the red pos-

the orange, the




Sect. 1.

?‘:f]";-",-'ii’-'."-'\ fl‘[(‘.‘rl'lf'-'Ju'r'.‘-.'rﬂ'_-‘,-'- -\-‘;i‘:f

» than the yellow, and so on in the order of their enus
meration,
’ 38. The il luminating power of the different rays is greatest
between the ye llow and areen, and gl:ldli‘.l“k declines towards
!J\.‘Lll ends of the ~='|._-(_'1]; 0. : i

39, The different colours of bodies depend on their trans-
mitting or l"\”-\L".ll[’.;_': those ravs onlv which constitute theiz
}\;1|'Ii('u|:||' colours. ' ‘

+0, White consists of the whole prismatic rays united.

41. Bla :

cation ol a

¢ is the total absence of light, or compiete suffo-
| the 1

42, The sun’s J'.|.j'~' possess the power of heating bodies.
”;'l:i. I'he keating power of the different
ir Fr'|.l'_",!I:.!\E!ii_‘.'_ But as this power 1s
istance beyond the red end of the visible

"ayvs 1s 1nversely as
qalest at

ectrum; it 1s pro-

| ) | 1 b 1
bable that it is totally independent of the calorific rays.
1 Rl .. A o =
4, 1frufl!('-- are heated by Light inversely as theny Ir:H'mp:l-
rency, and directly as the number of rayvs suffocated by them.

L

45. The sun’s rays possess the chemical | roperty of sepa=
J'i-'-'-!l'_" f"."\_‘.':_"i'll from manvy ol ii'.-i t,'ul'.'.l1j1|:|||.'.n-.,

6. The ower of the different ravs is in pro-

i
J‘l‘!'.i- n to their J'I'I]'l':::'!lill'-\. |-r:| s [!.:\.ful'\.\."'}' I8 oredatest
at a small di ond the violet end « "..'-ii'|'-|-

1 aral it ted
.I_\..I[[ emiited

sphori, com=

oustion, combinatio

iIL 18 suUpnos
o

in a latent state in

CALOR

50. Heat, in common lang is a term emploved to ex-

press both a certain sensation, and the cause producing that
sensation. In ] hilosopliteal languare, it is now confined to
the sensation, and the term Caloric has been adopted to ex-
press the can
3 L of c: I ( -:!|- 1 ri.-,r-r. i"ll‘.l‘
\_' : I vy m .E.'.| | L 1 vl l L
15 or to npass ol v rad |

- ( | C 15 I by | ¢ ‘||| Lo I! }I g there-

e tendency so to distribute nself as to Pro-

e «

L L 1 v -

I"' ' universal equilibrivm of temperature, or to pass lrom
|

edies In which it is accumulated, into bodies in which it is
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deficient, until the attraction of each for ealorie, and the re-
}u'.la,n.'u force of the caloric contained in each become !'tJIiilI to
r':u'|'| nl]‘]('l'.

55. Caloric is radiated most slowly by polished metallic sur-
faces, and most quie i\ll'\. 1!_\' l'mr;_r_h l!l] wkened surfaces.

54. Radiated calorvic is admitted 'most readily by rougl
blackened surfaces, and most 1||]ii-,||i'.:'_|. |.:.5' JILIJ|=|_.|L'L.!.];;1 tallic
:-[Ht',u'l--.

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

56. But the passage ol caloric through most bodies is im=
I'I!v!r.-:L‘H' !-.Ii_u\;t'l‘ [||'.'.||. radiated ('.li.lli'Il‘.

57. When caloric moves through bodies with this dimi
nished '.l-|n:'|‘._\', it is said to be conduected by them. Metals
are the best conductors; then stones, glass, dried wood,
Spongy bodies, in general, are bad conductuors, Fluwds also
|,‘n||r]l|l.'l caloric; but as Iflt'_v admit ol intestine motion among
their particles, they carry it more frequently than 1];1-‘\- COl=
duct 1

a8, Jfr"..".r T ||[I.'.:' slate of :Ifll‘. I.JI"IE-‘\'. l!_‘.' which it X~
cites 1||:' sensation of heat or of E'lll|! and produces the llll'll'l
,-jfl-('l:-g w]]it‘h lfl'l,h'l;l:! on 1JI!' excess or {’l'fllu,'.lrllfl'!, il|.l;||||1"|(',

59. The most general effect of caloric is expansion ; the
uuh,‘ real 1-_\'('1‘|.:|i::|| to this law lJ:"!n_L! the contracuon of waler,
from the lowest temperature at which it can remain fluid, to
42° 5 F. This expansion either consists,

a. in a simple increase of volume ; or
d. it produces a change of form in the substance heated,

a. a. [rom solid to fluid ; fusion 'fl"’,r'-"-"'_'ff’l'f'-"4'f-'-'#.

b. b. from solid or fluid Lo vapour ; ¢ e porizalion.

60. Bodies q-\!u]u'l :1';|1.J||,-1I§_'\. and at all temperatures, so

lHII'_' as thev III:i!-'!'_I_:u no u[||l'|' -:'|i-'|||,~',-_

6 i‘;-_uill'u ||li'1I;'I' very II|I.':_'tI. i the Iil_'_"l!'L' Llll. 5:5':|ci|L;1J CX=
pansion, (6. a) which I'(lilill Increments ol te mperature pro-
duce in them. Gases are more expansible than fluids; fluids

than L.||| L!--.I i I he I.I!I!:LILHi:l]- ol !||=' latter forms ol .l;gu“ !‘[
tion also exhibit con=iderable differences,
62, The |'E|'||1_f_:r.' of form (59, b) occurs ‘-llli\.l-i']":_\'J and al-

wavs al e rtain 1!:':;1"_ es 1-f-ll'l14FH'l iure,

63. I aperization is much retarded by increase of pressure,
and facilitated by its diminution, insomuch, that those sub-
stances which, under the ordinary pressure of the atmosphere

seem to pass at once from the state of solid to that of '\,i'|_,,1“]-,
| : . 1
may, by the application ol sufficient pressure, be made to as-

| j:
sume the intermediate state of Auidity ; while, on the contra-

ry, all fluids which have been hitherto tried, begin in a yacuum
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to boil and to emit vapour, when their temperature is lower,

by 120° at least, than their vaporific point, at the ordinary

pressure of the .-1l|u|r1-i:h-.'r1:.

64. From analogy, all bodies are considered as solid when
Hy deprived of caloric s but they are termed solid, fluid, or

TAseous, '.I.t‘t't1l'<|||1: tothe state in 1\‘|1|L|| |]JL"‘.' exist at the ordi-

::-:l'_‘.' temperatare of the :llfnu»!lha'n'. '”H-} are also w |'!||L-L1

i f : , ; ,
tusible or infusible, volatile or fixed, condensible or perma-

tot

nently elastie, according to the effects of culoric upon them,

65. Another very general effect of caloric is increased tent
neraliir

a. This effect is constant when bodies retain their form of
:'J:"‘E.-"ri"||1 or U[Iiit'lr'_('.'l the gl':hillui species of EXpPuil=
sion (59. a);

b, but while they undergo the sudden species, (59. b.) they
remain at one determinate temperature, that ne cessary
for their fusion or vaporization, until the change be
completed throughout the whole mass

66. During the time necessary to effect this, the influx of
caloric continues as before; and as it does not increase the lem=
perature, it is said to become latent or combined.

67. The caloric necessary for these ch ingres (65, 0.} is best

e

zarion 3 and its quantity is determinate with regard to each

Subs=tance.

denominated the ealoric of luidity, and the calorie of vapori

68. L'he absolute ealoric, or total quantity of ealoric con-
tained in any lll?ll!",'. is perfect ly unknown ; but the quantity
which inereases the temperature of any body a ceriain number
ol degrees, is termed its specific caloric, | Capacity for caloric,
ol Black, Crawford, and other

5 /)

“'bll'|| il.\ \\1'|-_-|J! 15 l||< ”:"i"-"'i
of comparison ; and by Dr Thomson, its capacity for ealoric,
when its volume is considered. !
the absolute ealoric of bodies

69. fnean

The specific, and therclore
s varies very much.

SCence 1s the ln.".l‘»! Feneral el of L:|,I||1'||,'. as 1t

is conflined to those substances which are capable of support-

ing the very high temperature necessary for it
'.'.IIJ:IIIII |Jl"I!F;_{ converted 1nlay vapour or g

L
10,

5 Jrllulm tlong

Un Lhe li'\.'“l'__" !I|u|} t';ll-lllt' |.1I'1|i!L]|'l'.- |||L' *tll'--!li;:il -".

heat, and its general action is stimulant, o

tation and ani-
mal life are intimats ly connected with e mpel

iture, ench cli-
mate supporting

amimals and vegetables peculiar to nself.
‘1. Calorie influen ces affinity, both on account of the ope
ration of its own affinities,

| and ol 1its 1;i;'|li{'|1|||:.l_ the action of

rl fl“lh. h-" counteracting cohesion. I'ur the latter re 1500, 1t

2150 promotes solut on, und inereases the jrower of solvents,
M P

el he geler

al eflects of the abstraction of caloric, are di-
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i Liminution of Lem

t also influences aflinity, and, In gene-

! never can be

abistraction ol cal
the thermometrical point

I..'
ral, retards soli
attempts ta calel

total ; and th

are not

1
at wihicn 1t WOl

Those most worthy of a

increase temperature are, the

ans of a conca

Ve mirror, or

L1101, Percussion, ©f

vents, The thermo-

¥pansion whit h acer

1 ;
dition of calorig, and by

wiraction. Mere ury, from

ms the most accurate ther-

Ly O1 Its ¢
mometer: but lor L in which mercury would
4 BRI ’ o

:
iy r must emnloved. Air is sometimes used to
shew very small s of temperature. The nction ol
| kicl | L TR
1l| nyrometer ol o0, which 1S !'!I-pm?'.l-l Tor meéi-
suringe v hizh temperatures, depends upon the permanent
and uniform coutraction of pure clay at these temperature

=, 11 narticles of Lh Jeetric I,._..! -iil-::,.:'ilf'lll-I‘L’nltll
o Toree decreast as the distances 1ncrease.

=6, Fhey attract the p cles of other bodies, with a force
decreas! the i es increase 3 and this attraction 1s
\_I"lil:ll-

— 1" 1 | Y il 1

ar | d m the pores ol other |‘|l€|ll'.“, i

different kinds

|

ility throug

ove without '.un".'[u'l("F
_‘\.|-.' = ,'. ctrics, or {onnaltic=
e the metals, charcoal, and

CcOImpotl

1Nl i
) Iil : 5, l:.'_'."-',ll" Wit '_-_ ithey MOvVe W :;E.l Vi I':-|
" : ( il luss, sulphur, oils, resins and com-
3 | i n als will t-\-_‘u-_.-:-_ o1 L'lliwlllu', |OXY=

A which they move, but with difficulty,




are ':1_'.E."|.'|E JJ nperfeel (s | fors 1-}E-l‘;l"" Wil ;"-“‘I"“K'
amples in silcohol and ether.
78. Th |I!|J':u-! nena of electricity arise
a. from the actual metion of the fluid from a |Lu.'_',' con=

taining more, into another body containi less of it ;

0. from its attraction or ”'i”':'i"“: 1l ['-ynr,’-,-n;l),' Ui';:n:'
transference of fluid

3 - . sl § *

79 By ‘-1|.|"-i!|'_',' electrics on I'.'ILl] l\i!|-,-|'. the l.ll-f!u."tll m of

i K 1 T AT = 1
LOE CIECLT L Ll

tered. On separating them, the

one contain the othier less than the natural quan-=
G : -
tity ; or, the one becomes positively, and the other necatively

electrified. I"ositive electricity 1s s ¢alli L] vilri OFeSy -'-EH[ ng=

gative also res
80. Electrics may also be excited by rubbing them with

non-electrics.

I. If a body B be broucht
electy
oy

3 ito the neighbourhood of an
ified |;-r.E:;' A, B becomes electrified by position.

If an insulated body B, that is, a body in contact with
ectrics only, be brought into the neighbourhood of an elec-
trified I----’._'. A, B becomes perma

lectricity of A is diminished

Iy while a _-1,|:|l'|; ]3;1%‘4'3 ]i"_|'|.‘."|':|
|

ed bysound, If a metallic point be present-

l'nlJ",' electrified, and the

ed to a bo Iv necatively elec trified, it emits ravs l..'I-li'_:ll: s if to
1 » i 1 . - - 1 &
a body positively electrified, it becomes .-||‘.-|-!\. uminous.

83. Whena En-;:'_'..' A has

. . . S
B, they repel each other, unless B shall have alterwards im
|
i

i
el etricity to other bodies.

inparted electricity to another badv

parted all

84. Bodies repel each other, when both are positively or
!HrI.ll negatively el ctrified.

85. Bodies attract each other, when the one is |n\.~ili\': 1:
':JHI [!l!' I-|1}'|. I' Ti¢ _':-:';‘.'I. .|1,' i |.r.-[r'ii':| ,I

86. If either of the bodies be in the natural state, 1]|I-'_\ will
neither at t nor repel each other.

cclrie sp accompanied by intense increase
ot temperature, and will kindle inflammable badi

88. Lilectricity is disen: iged durir

g many chemical actions,
and it produces very remarkable cliemical eflects, dep

!|\|I|=".'
3.» ¥ ¥
chiefly on sudd,

A o and momentary increase of ten peratare,
and on the light produced.

o, I"-|'t'1l-'i'l'il_‘. acts on the living system as a stimn

an m . 1 . PR
90, The phenomena of galvanism scem to de pend so
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the agency of electricity, excited during certain chemical ac-
tions.

9. It is excited by arranging at le
badies, two |'..|.4|L|:"+-.r- and one lrnp(:rilu‘t'l conductor, or two

st three heterogeneous

im~erfect conductors and one conductor, in such a manner,
Gre Ty : :
that they form a connected arce or chain, in which each is in-

h't"'--h.-'d between the other two
92. The pile of Volta. by which it is rendered most mani-
fest, is constructed, by combining a series of 5-i1:|1}!!|' galvanic

arcs 1nto one continuous circle, 1n one uniform order of ar-

rangement.

94, The solid conductors most capable of exciting gal-
vanism, are the metals and charcoal; and the most eflicient
imperfect conductors are certain saline solutions.

94, The effects of the simple galvanic circle on the animal
body, are the production ol a sensation of light when applied
to the eye; of an acid taste on the tongue; and the excite-
ment of the muscles throngh the medium of the nerves.

95. The pile, when well constructed, besides these effects,

ives a shock and :~|\.:1:--\ I'L'-n:'I.'l]h!-l[I;'_J those ol l'!lt'll'll.'l’-\'-u

and is the most powerful instrument of analysis with which

we are Jl\'l]ll;lii|[1.'{J-
MAGNETISM-

a6, If an oblong '|-':l.l'1' of iron be '*”C],‘l"“ll'.'l] ill'e'n-]',', it will
assume a determinate position with regard to the axis of the

cal th.
7. When the same end always points in the same direc=-

tion, it is said to possess pol I'il}', or to be a magnet.

98. The similar poles of two magnets repel each other, and
the dissimilar poles attract each other, with a force decreasing
as the distances Increase.

99. Any piece of iron, when in the meighbourhood of a
magnet, 15 a magnet ; and its pul'n‘ir}'i% Ht!ih.-—ll(y'»-l.'[l, that the
magnet and iron mutually attract each other.

100. Magnetism does not seem to affect sensibility or irri-

tability, or to influence chemical action.

OXYGEN.

101. Ozyeen is the principle on which most of the chemical
atmospheric air depend. Its tendency to combina-

tion is so strong, that it has never been procured in a separate

an;l".t;,.-q of
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state. Oxygen gas, or the combination of m&}'lu't'ﬂ_\'r"llh calorie,
is its most simple form. This is permanently elastic, compress-
ible, transparent, inoderous, and msipid. 100 cubical inches at
60° Fahrenheit, and 50 inches mercurial pressure, weigh about
34 grains. lts specific gravity in relation to water is 0 H'ZH":.IT :
and in relation to hydrogen, its specific gravity is 15to 13 18
;5"‘»\'E'J'-Ii' |x1:'a‘t-'l|||f_{ |i_t_'|l|l 195K, il}i{l'l;_-‘_{l'llljc-il:l_u 1000 : and its
capacity for heat 4.7, water being assumed as unity. It sup-
ports inflammation, is necessary for respiration and vegeta-
tion, and is decomposed in all these provesses ; it constitutes
0.21 of the bulk of :Lllhu-plu'l'u' alr. Water at 60° wakes up
s+ of its bulk of the gas. Oxygen is also a constituent in

L

. v . q v 3 ¥ .
water, in all acids and metallic oxides, and in almost all ani-
mal and vegetable substances. It is separated from many of
its combinations by the sun’s ravs.

10Z, !fl.l;_._.

wenizement 1s an l'?\iI._IlIF]If‘ of chemical union, and
1s subjeeted to all the laws of affinity. It requires the presence
and contact “r“-‘,‘r'.‘-\"'lh and of another substance [IlJ:--»:':-.u:laS
aflinity for it.

1053. The term Combusiion has been, by the French che-
mists, incorrectly extended to all these L'tal;lhill:ll]rar]-; for, in
common language, that word is applied to cases in which oxy-
gen is not an agent, and always supposes the production of
heat and licht, although in numberless instances of OXygoen-
izement these phenomena do not appear.

104, Oxygenizable bases attract oxygen with very different
degrees of force.  This attraction is much influenced by tem-
perature I'hus charcoal, which at m‘uli::;n'}' temperatures
Seems Lo possess no attraction for oxygen, unites with it J'LL}litl—
ly and almost inseparably, when heated to ignition.

105. In many mstances, oxygenizement is 80 .-L;u;L.._:]'.- op-
posed h}.' cohesion, that it does not tuke place unless assisted
by a degree of heat sufficient to melt or vaporize the OXyge-
mzable base

106. It is also often accompanied by the extrication of ca-
loric and light in a very conspicuous degree. To these the
term combustion should be confined ; and only such oxyge-
nizable bases as are capable of exhibiting these !III{'IHJIIJL'II:II are
combustible. These phenomena depend upon the new com-
pound having a weakes aflinity or less capacity than its con-
stituents for |.|:_1[|I and calorie, which are the
ed.

efore extricat-

107. If the combustible bodv be vaporized, flame is pro-
duced, and the process is then denominated fnflammation,
108,

By its union with oxygenizable substances, Oxygen
‘ltllJL'Tguus various changes in its properties. In many instan-
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ounds of oxveen are fluid or solid, o Jaque, co-
: n R e
1 T a1

S el o F o e
Iu:..{.‘l, !||i\||.'.;.' e Ol "“;P:_Il' 1 delelerious

[
to animal or vegetable life, 'T'he chanoes which the « Xy ae-

IZabie |

Cuous. I'heir form,

permeabil irht and electri-

I‘l

» often to-

s l[u'll';:lli:!.

1Izement, ai

1es ol converting

h i
saesiroving

£ - 2
it 1S said o Dhe

y T
i1l

me "
gent

they com alimost any proportien,

roproperiies, excepl what
1ation ac-

, 4 base by oxvye

&

e, and the properties

stere, and urinous
of converting vegretable blues to and of saturatine or
. - 1

of acids, it mav b

'. are '....:"::'.'I.I'I.'i}". d Il. total want of

fixedness, a ] weific _g_l'\-.\i!\'

wiltieness, drviness, l"

solubility in water, and, in eeneral,

| 1 1.4
smell, capabilit cl

d ous, and fusibility when

kaliesy into colourless glas-
£es8, enamei !. i ]
“bodies which are commonly de-

112. Alkalie
|

fined to be incombustible, soluble in W ater, caustie, and ca

G 3 3 o
ble of neutr: with alcohol, oils,

etable

e the acids, of co

{ | !
carths, sulphur and phosphorus, and of changing v

blues and reds to green : but as many of these prop:
possessed in a greater or less degree by substances usunally
t |
L]

classed with the c-:ll.':||-~, and as il-l- re is a continual i
from the i'=Li|.\IIEi!_\', insol a i

the causticity, solubility, fusi

itass, they may be both included under the name of Sali-

113, When the oxveenized substance does notacquire these

properties it is termed an Ozide ; but many oxides have some

s are capable rjlln'\-i.||:-i|||r||5\-_-i;],;.._!,|i!: Ne

these which have only one }1-_-._-!_;0“ nre

o
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It destroys vegetable colours; and stains the skin a deep-
orange. “lts s gr 18 4.945, It does not conduct electrici-
tv. [t melts at 225 F. and boils between 53 and 835
Its vapour is of a beautiful violet colour, and smells like chlo-
rine, but weaker. Its taste is acrid, hot and durable, and it
acts as a poison Water dissolves a seven millionth part of
its weight, and aequires an orange-yellow colour, and when
combined with water, it is vaj orized along with it at

lodine combines with combustible bodies, and these com-
pounds are now called Jodides

121, lodic acid is the name now given to the only compound
known of iodine and oxygen, that analogous to chlorie acid.
It is a white semitransparent solid, without smell, of a strong
astringent sour taste. Sp. gr. considerable. Boils about 600
without decomposition. Deliquescent. Very soluble in wa-
ter, and may be volatilized along with it unchanged. It al-
ters vegetable colours, detonates with inflammaoles, and cor-
rodes metals,

122, Chloriodic acid is the combination of iodine with chlo-

rine. It has a vellow colour, and becomes ora

[t is very volatile, deliquesces, and its solution destroys veg

table colours.

FLUORINE.

123, Fluori
and its existence rests upon analogical reasons,

i¢ has never been obtained in a separate state,

NITROGEN, lf;','.'.c.-|-|.-‘_!_

124. Nitre

ety OT r.".‘a-’."r'.-:r.‘.l-. constitutes 0.79 parts by bullk

of the :111'.|:|=il|1<-!'-.'; but as it has H{_'“’ attractions at ordinary

temperatures, its principal effect on the chemical propeities
of the atmosphere seems to be the dilution of the oxygen gas,
which in its pure state would be more active than is consistent
with the |-|'u=H1:11‘\' of nature. It 1s p:-l'n‘:nn-nrl_\- L f;l\-rll'. cOmes=
pressible, inodorous, and insipid; it converts very delicate ve-
100 cubic inches weigh between 29

1
u‘q'l.;1|.1|;' blues to green ;

and 50 grains; s specific !_:J'.l\';l:. 15 0.0012, water being 13
or 13, ||I\c{t'~|j_l"lit gas being 1; it is unable to support respira=
tion, vegetation or combustion ; it is acidifiable ; it dissolves
I]‘]“';-‘EI]]{}I'U\ and carbon in small c|‘i:11&[-lir~. and water absorbs
1 of its volume  lts number is 13 or 26.

‘155‘“ Atmosnle ric air consists of 2 parts of oxyoen gas,

and of 79 of azotic gas by measure, or 25.47, and 76,53 by
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1§ transparent, compre ssible, and permanentiy «

5 its specific gravity is 0.001¢ 23, water being unity ; o

9.0, hydrogen being unit

'3 100 cubic inches l\t'i"]f“'”' :l.

is inodorous and t“-|t1.a| respirable, and capable

of supporting inflammation, The atmosphere also contains
& 5 vapour, &c.

. L rotoxide of azote, or nitrous oxide gas is composed
n weight of oxygen, and 26 of nitrogen, or of “I"'!

volumes of their gases, It does not ¢ hange vegetable colours ;

100 cubie inches we igh between 48 .m:l 49 grains ; its speci-
he gravity, hydrogen bei ing 1, i8 21; it suffers no diminution

\Lrl with oxygen gas. “‘ntt'r absorbs nine-tenths
|]\, at a mean lL[JI}'ILJ ature. It does not L‘nl';!.)i‘.w_iii-
rectly with alkalies; it supports combustion ; and its respira
tion, when pulurh pure, or mixed with atmospheric air, pro-

duces the highest excitement of which the animal frame seems
:_.1]}.1LJ.<.

127. Deutoride of azote, nitric oxide gas (nitrous gas) con-

is, according to Sir H. Dm’ ¥s of 26 nitrogen and 30 OXy-
gen, or of one volume of nitrogen and two of OXygen gas. It
does not ch: inge vegetable colours ;. 100 inches weigh about
by -r,‘,.|~.; Is \}ILL.‘JL L:.'.l\l[‘, Lo Ii‘l.uu'l:. 15 14, ‘l.‘i"r.\ 1
mixed wu]: |\z[ its bulk of oxygen gas, the cor

of its '

npound con-

i
denses into red fumes (nitrons m.l:!.‘; which are ntirely ab-
sorbed |:_'.' water. The quantity :-"1'-:-._\'11--|| which any aii
contains is sometimes estimated by the L'L=t|-::_-' tion ol vol
which oceurs, after a due proportion of nitrous eas has been
added. 'Water absorbs about one-twentieth of its bulk of tl
gas. It is not inflammable, and uJ;I\ in very few instanci
‘LI]"MII[\ Ci Inlui-llnn It is noxious Lo n-;,_»-l.-.:inlL,. and its re-

spiration is fatal to animals,

128. Nitrous acid pas consists, acer |.||,.. to “.I\"u'. ol
measures of nj

itric oxide gas, and one of dry oxys
] ] . .
condensed to half their volume.

il ]i 15 ¢ [il!'!tul e

disagreeable smell and sour taste. It reddens litmus
1

and gives g yellow colour to animal substances. 100 cubic
!".':i}. o II_'.'t1ll'n_'_-_L I
It 1s ry apidly absorbed by water, which acquires a tint
een, by ether, oil and .‘|I.!!J.-J'I-]]|L acid.
are nitrites.

129, Fly h rJu\‘.'.-':-'-' us acid is LI|‘
L‘{:L'Lii::;_ri:.' valatile,

inches "-'|.'.Ir'|| 65.3 grains, and its specifie ¢

Its compounds

a brown or red colour, ex-
and emitting an intolerable 'l|l| suffocating
]h the addition of w ater, its
che m-r..: to blue o green and vellow.
130, Hydro-Nit :
combined with w-‘m.r.

odour, colour is successive |\

1ced (aqua fortis) consists of nitric acid
It 1s |;<1-|:';:J, colourless, and tran:
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parent. It is very corrosive, and tinges the skin of a vellow
colour. When most coneentrated, its specific  gravity is
1.5543, and it contains 15 per cent. water [t produces heat

when mixed with water, and absorbs water from the atmos-

phere.  Acid of 1.42 rises unaltered at 248° Fal
- Tt s

becoimes weaker. It is decomposed by many substan
Light converts it in purt into nitrous acid gas When high-

i_‘-' concentrated, 11 sets hre to ons, Lo hur

£as, 1o iron-fi 5, and to zine, bism tingwhen poar-

ed on them in a state of Tuswon It s all Lhe metals,
except pold ['-|:|TI|1|||!J. and ttaniam. 1t consists ol hve parts,
by bulk, of oxveen, and one of nitroven, combined in the

strongoest acid with one, and in that of .42 with two of wa-

1re called mitrates,

‘-Lll::li' con |.| il

131, Chleride of azote. Nitrogen forms a very singular com-

It is obtained by coniming =|!|:|||||L-

over n -:.'nlr:|21'.'| solution ot ||i1|.-m- O60 ammonia

VEry low

i'].u gas 158 absorbed, and a hes

4

ten I'-i ILUre

I 1
which explodes violently when PLUL 10 contact w Oilve oil.

of azote 15 a blackish powder, whi h detonates

with great force spoutaneously, when dry, and by a slisht

pressure under water.

HYDROGEN,

as 1s often lound ¢ mines andl

C manently elastic ar A (0

Ll

L B!

51! Hame, when kindied in contact with oxveen or at=-

"-"'Ill-l'i' ¢ atr, and Ll.:ll:l."":l_' L\||\'I| mixed with 1. l.’_ '
exting s flame, and 1s deleterious to animal life It dis-

solves sulphury phosphoros; earbon, and some of the metals,

In estimatine the

test of |||l iy IL IS

L

d with oxveen. in :
Or Twao ol || (Iro= -
1

Fravity I 1 ||ni_—.

1 ” 1

nch ol i 1rhis, ;

it %0 inch baron i il 60° thermometer, 252,122 :
orains. At 99 it exnsts 1in a solid form, and is erystal-

1L |‘:..|wJ and is con-
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verted mto a very ; absorbs small quantities
of the simpl, ] issolves

|
1
i

- ee all saline bodies,
It is composed and

.l'.!l-' Hrency

Its «

1055, .,-'-'~[!|r\'~|:|c'. an

en 59 and 4¢

17 unity; or |
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| { . ¥ . 1
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v » [ =] ad
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196, Hi

EiETs
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s L e
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and hydrogen. [i
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.l|-ii by I||__1 I
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. g
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i 1 ’
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it is converted into water and nitrogen gas. I 1s absorbed

without change by porons bodies ; it dissolves sulphur and
;}}Jth]!]JU]'h-, and combines readily ni'..tl water in all its states.
Water, at a mean ten ||n..|1l-|| and pressure, is saturated by

670 times ils volume of gaseous ammoni .|,|-.1ILH|.J‘.' Incres l=1{
in bulk, and .utih]]t § l]u- sp ecific gri t\"\ of 0.87 Ammo-
nia eombines with all the acids, forming neutral salt: It is

formed during the putrefactive fermentation, dl|||. 1§ com-
I]:uul\' classed with the alkalies. Officinal.

139, Jodide of ammonia. Dry ammoniace al gas 1s "1i~i3t'i:-
ed r Lpldh by iodine, and with great production of he It
15 11 Very vis cid hllnn[, of a metallic appearance ; by excess of

ammonia it loses its lustre, part of its viscidity, ind becomes
of a very dark red-brown colour. It is not '.|~.‘“i-ul“' g, but
becomes so when moistened.

CARBON.

140. (J_-'J[:J,.'r;'_ In a state -|=I aorenl I:-l]l'”".' EL]'{! exireme aggre-
sation, is well known by the name of diamond. It possesses
a very high degree ol ' Justre, I:.m-}am! cy, hardness, and re-

ywer, It is eryst allized, and generally colourless.

fractive

[ts specific gravity is about 3.5. I' h'mm able in water, anc
can neither h: melted nor v: }Hu‘ul y caloric |I 1S{ NON-
onducter of electricity, It is nota ted upon |n ny chemi-

en, at very J:--|I'.':I: eratures. When
. i

Iy 1 1
rays ol ithe sun, concentralted Dy

cal agent, « :\£|'||I OXVo

tl\"ilc:w (1 111 OXYIen

iL 118,

urface becomes sensibly blackened;

;[\u.\'lll weril

it 1s it lll'll] al The result of this com-

bustion is (:nlrm.n' acid which is exactly equal in volume
to the oxygen gas consumed; and 100 !-,!t'i\.-c1|- it consist, ac-
cording to Messrs Allen and Pepys, of 28.6 of carbon, and
: cyen by weight. It combines with iron, forming

steel. It 1s a constituent of almost all animal and vepetabl

substances ; and is obtained from them by exposing them to

heat in close vess
. » )

141, Plumbag

" ] : 1 i . 1 3} .

of less agprecation and somewhat impure. In the former, it

y and incombustible coal are carbon in a st

i combined with about 1. of iron ; in the latter with earthy

1 known property of these sub-

matter. The most remaui -:.':I.ufl.'
stances is the very high temperature necessary for their com-
bustion.

142. Common Charcoal of wood is another, and the com-
form of carbon. It is obtained in the form of solid
of a black colour, and more than twice as heav

maomnest

as

IASSEs, h
water. It has neither smell nor taste. It is brittle, and n«
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VEr Crysiat L|j(“[[ Lt T lp“”\’r attracts Iilf”"HUC' g0 as to Qf'illlil-:,
from 12 to 14 per cent of weight. When dry, it also ab-
sorbs several times its bulk of any gas in which it i~'~ placed.
It absorbs light strongly, is refractory in the fire, insoluble in
water, and a bad eonductor n!t.1|n||\,hn[ an excellent one of
electricity. At a red heat, it burns rapidly in ox)

28.6 of Li:d]lt'.”, and 71.4 of oxygen, forming 100 of carbo-

el ;_*Jh :

nic acid gas. It also burns in .ntmn-iulu ric air, but 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 ¢ harcoal always furnishes a little water on its combustion,
but charcoal I|t!|1 the decon |!}|j-JL|u|L of oil gives carbonic
acid alone. Officin

148, Carbonic oxide ras is carbon in its first |1L'”!u of oxi-
dation. It is invisible |11|! elastic ; 100 cubic lru.hu weigh
gravity to hydrogen 18 15.2.
It does not support combustion .or respiration. With OxXy-
gen gas it burns with a lambent blue flame, and is converted
entirely into carbonic acid, without E:t'mivr;llu any moisture.
It has vio affinity for lime. It consists of about 4 carbon and
56 oxygen. When mixed with an equal bulk of chlorine,

2.

about 80 grains, or its specific

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

144, Carbonic acid oas s transparent, colourless, without
smell, irrespirable, and ingapable of supporting combustion.
100 cubic inches weigh 47 grains, or its specific gravity to
]J}(il“l en 158 20.7. -Water at 41° absorbs an l-IEl]:li bulk of it,
and acquires a specific gravity of 1,0015, an agreeable acidi-
ty, and a sparkling appearance, especially it heated to 88 Lt
1s se parate d from water l;' free .’IT]H or b |I|..'-I Itis also ab-

l."llthf l'l\ .llt--]:n|, ‘nl.lll,..,-n_ .[]JI. ]'I\L\l lll S ll. J.'l'IIILH-Il?* 28.06
ciarbon, and 7 L.k oxygen, Its {_IJF]]I]fII,‘El-lh are called carbo-
nates.

145. Carbureticd lydrogen gas is the gas evolved in stag-
nant waters. It has no taste, but a disagreeable empyreuma-
tic smell. 100 cubic inches '.'.""-',h about 17 uns, and its
specific gravity is rather less than 8. It is incapable of sup-
|1-|!Li||' respiration or combustion. It burns “]'.EI a bright

yellowish flame, comsuming two parts of oxygen gas. It deto-
nates with two of chlorine by th he electric sps nL. torming four
of muriatic acid gas.

146, S"'"_."""-’"'-‘"n' buretted | l,."n'l-'"'-:l"l i or (e fi Teerit gas. 100 cubic
:”“'L“‘* weigh between 29 and 30 orains, or its -|Htllll gravity
15 18, I I{u % NOt support re ~1m at'on or Lnnllﬂ.hll“ll. ll burns
with a splendid white flame, and detonates by the electric
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spark  with greal vielence, with three volumes of o3

I @l g | il 4] g OfF CIHoring, 1 Oris il Uil resemiming
With an equal volume of chl , it for fluid bling
an oil.
i wrde of a f"lrr-'-'_-u oxtde was discovered 3% rJohn
14 Y of | i | Ir Jol
avy, who callec phosgene ¢as. t consists of equal vo-
Davy, wl led it phos: s I Feq

s: 18 colourless, has

lumes of chlorine and carbonic oxide §

v . : i1 |
a sudocating sme Il hke chlorine, affects the éyes. It reddens
turnsole. 100 cubic inches weigh 111.91 grains.

not support combustion, and is not decompose

ol the "“‘-'J“Il combustibles, but is acted u

timony, arsenic, and other metals, which absorb the chlo-

i . ; : ,
rine, and diisengeace the carbonie oxide, while the oxi (1i§-
engages carbonic acid, It is decomposed by water, and alco-

hol dissolves twelve t ts volume.
a. The precedi

% Ol ammaoniac iI.I rils, forin ngr & neutn

8 {arbn.chlorids
145. Caroo-chloride of ¢ r 1S unites
: 1

- a 3
wilth four times its bu 1l

salt, solid, white, volatile, :||l|[|:1_'1'1'||]_1|r'J5_tj'.||,'-.|'|"|||‘ and vervy so«
luble in water, which is decomposed by the sulphuri
S

10rIC AC1US.

s Ditric,

149. Cyanooen is the name aiven by Gay-Lussac (o a com-

bination of azote with carb

n. It is a colourless s, Of
a strong disacreeable smell. Sp. gr. 1.8064. It burns

lue flame, and is not decomposed by ex-

'L'\'.:l.EL a il“:Flli‘-:l- :
posure to a red heat. It is absorbed by water and alcohol,
its solutions redden litmus.

150. Chile

r 18 limpid and colourless, and has the

appe aince of an oil. Its smell is agreesble, and its ta ke
. 1 -
and sweetish. Its sp. gr. 1.2201, and it boils at 15 {
.
consists ol £q 1l bu ras.,
N
1 3 | ] v - - 1s i
151. foron, the recently discovered base of bo: cic acid

. | s Y | I
1s A 1I'|:l"l|". ‘!\“ k olivi = ..“;'rjli. ROWw 'y Without tasle or smell
| t

iter, and a non-conduclor ot electricity.—

It 1s insoluble in s
A

oxveen be present. DBut heated strongly in contact with air

A R, v " : =1
intense heat has no action on 1L, uniess .L||".I~'r*~,.-|l- I'IC alr oI

. iII l:.\_;_:_xll . burns

it. burns and forms dry boracie ac

1 A E 1
with scinti [t combines with about an equal weight
0ol oxygell Ill!“!.\“lll,l":.lliji"\ \\llcll_ﬂt'[:!.!‘. |i!',|_[\|]|!i_|]||]_

8, with
ghtly aflecting turnsole ; sp. gr. 1.479 : fixed

" e | L (
e in Lhe fire; soluble 1n 50 parts of bothnge water

and-in alcohol, to which it imparts the property of burning

with a yellow {
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] {-.FI.'.'II'-F',’.-.':- ._.l,' horon h-n. been ];l“-h' ex 'H".:;l_]i'll “IH'L:I]

vurns in chlorme gas with a brilhant whie Hame, and coats

| i s : i
the vessel in which it is burnt with a white substance, which

washing yields boracie acid.,
| 54, f

tion, reddens vegetable biues strongly, s rapidly absorbed by

uo-borte aced gas s invisible, extingnishes combus-

Water, and detects, by the formauion of dense vapour, li'r‘_:il'tl-

metric water o air. Lt rapidly decomposes animal and vege-

table substances. L,'u!.n:ui fluo-boric acid resembles sulphurie

cud 1n causticity and :|-|.\.l|,|]u'|.', and t|| 1Ls relaltions i[th‘.I.I-

SULPHUR.

¥

is a erystallizable solid, of a yellow colour ;

]

specific gravity 1,99 ; brittle ; electrie 5 fasible at 2269 ; burn-

I
with a pale blue flame at 302°; and with a bright white

a « . 1 o
Haine at 5707 5 and r:;luh.’l- of combining with different pro-
portions of oxygen It is found pure in the vieimty ol volca-

noes, and exists in many minerals, and in animal substances.

p 3
156, Sulphurous acid is colourless, incapable ot main-
Eamming combustion, and eterious when ||'-|'-I|'c'L:.. It hasa
Lrong "i||]~'|.':l|lll:_' odaur 5 ADL) cubie Inches wi |I_{]| about 68
s s cifi rravity to !I\'li.t}_{_:-'ll 15 3l Lo i It whi-

inal and v retable enbstances \ ater at 54"

absorbs 30 times 1ts bulk o

Lhis ras, and when satu-

rated, acquires the speci 518. It is apain ex-

pelled from the water by it by freezing,. When

‘ . ¥ =]

water 18 present it is converted by oxyoen gas mmto sulphuric

acid. I 18 decomposed by hydrogen, carbon, and sulphuret-
1 - .

tegl ||_ﬁl|hl;[|'lf Fils, l,\l“-;'_- 15515
y and mancanese, It consists of equal weirhts of sulphar
and oxywen.

] 2 i . _Ffl'."

oXygeu.

by heat. It oxidizes 1ron,
rAL4T

ic acid is also comp I-u| of ~I1-||\.l|lll' and
It 15 a dense liguid : specific gravity 1.85 3 shiohtly

visciel 3 transparent and colourless ; without smell ; of astrong

dcld taste. It freezes at —86°, and boils at 590°. It has o

attraction for water, absorbing 1t rapidly from the at-
rey and prodacing considerable heat when mixed with
it. !.1 15 {

ecomposed by most infammable substances, 1t does
not oxidize gold, platinum, tungsten, or titanium. It decom-
poses the alkaline and earthy sulphurets

) Il
’ and reduces all

ranie substances to charcoal In medicine it 1s a powel ful
refrigerant ang antiseptic. It consists of 50 sulphur, 45 oxy-

gen, and 17 of water. What was called Glacial ::li:l-llmlt'
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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 1n two
or three proportions, with a single ]nulmilum of water. r}j;r—
cinal.
158, Chloride of sulphur was first formed h_\- Dr Thomson.
It is'a fluid. appearing rec '.'j_'\' reflected, and ".'I:'Jllti\\'E‘Ir-_'_[l'l'i'll
by transmited light, Sp. 1.7, It smokes in the air, has the
smell of seed -Hlll]| and |f]'..1 l|'|c eyes like pei it 5N ke, It
does not redden perfectly dry litmus paper, but 1s decompos-
ed by water.
59. Sulphuretted hydrogen gas consists of one sulphur and

wo hydrofen ; 100 inches weigh 36 or 47 grains, or its spe
ic gravity to hydrogen s 16. It has the odour ol rotten
en gas without ex-

egps; 1s not respir; Wble : burns with o3

ploding, and li!l.'\'.";ll."- sulphur; an equal volume is absorbed
by water, and is the mode in which sulphur exists in mineral

waters 3 reddens '\.'("*l'[ ible blue es3 ar d in its affinitic s, and the
Ccrysl |:,-'.-.|.- i‘.\ ol its con .|::~1t'|{1 y it resembles the acids. Of=
,I'l'.-.ar.'l. t of ammonia

1 G} f i i« |I;-E_-|||<! t‘. I:"I'-,.--;.iilf,;' them to a

rentle heat. It resembles in appearal sulphuret of anti-
maony, and is easil ‘. ll!fUh]}'lJ sed by Il-:';ll_, the iodine being
sublimed.

16 1. Sulphur of carfon is a transparent colourles

of a fetid smell *l,]l[ acrid taste; sp. ar. 1.264. [ l;g,'.q. nt
115 F., but evaporates rapidly at 60, when in contact with the
air producing intense cold. It is exceedingly inflammable.
162 ";J'.ffj'.l".".j."."'.\ are }-l!|1(| l\F1;;!+]||- !11|1|ig-';_ ol t'ilﬂ!‘i‘l('TElh]l' 3,|1{--
gific [l |HH 3 L]L'L'HHI]H?- able by heat, watq r, and the acids.
a. The alkaline and r--.|:.l||‘\' sulphurets have a red or
brownish-red colour, and by solution in water are im-
mediately converted into hydrosulphurets. Officinal.
:‘4u||:|||4'1':-1 of potass.
The metallic sulphurets have neither taste nor smell,
are olten possessed of metallic brilliancy, and are con-
ductors of electricity. Officinal. The sulphurets of
antimony, of mercury, of 1ron.
Hydro-sulphurets are soluble in water, and crystallizable,
riu{l-l:llwnd l:_\, the :iillm.-}niu-:'l_‘ and acids.

PHOSFHORUS.

165, J'”."I 57

horus is a semi-transparent solid, sliohtly bLril-.
liant, and of a waxy consistence ; spec ific gravity 1.79 ; taste

‘l||]|_f|1_|\]k It

in some deeree acrid and L!--I?-'_!f_"'.'l'!,.'.l. le : smel
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is brittle under $2¢ : its fracture is vitreous, brilliant, and
someLlinies [i1|'-:['i'-1[‘i!', above 929 it soltens a little, becomes
ductile about 90 y melts at 99°, hra'r_unin;r transparent like a
white oil ; at 180 begins to be vaporized, and at 554 boils.
I[ is L']"-"{‘::ij.-(_.l].}i.' into |'-I'i-t!'-.|:'it' needles or |n!',-: :'.|"1LJ||1,'4|.I'H““-

It exists in many minerals, and is obtained from bones and
other animal substances. In its solid state, phosphorus is not
acted upon by pure oxygen gas; but when melted, burns in
it at 80° with a dazzling splendour, ;1',J-.mhm_._{ about half its
weight of oxygen, and forming phosphorie acid. In atmos-
i;ill'l'lc' air it url:Jc-r;_:\::::- a slow combustion at 43°, (_qni“ing
light in the dark, but without the production of sensible heat,
absorbing a portion of oxygen, and forming phosphorous acid;
it burns rapidly, but less brilliantly than in oxygen
gas, forming phosphoric acid. It is therefore always kept
LM Merse

at 148°

| in boiled water; but even there its surface is oxidi=
zed, becoming white and opague,

164, Oxide of phosphorus, white flakes which burn when
heated, and attract moisture, and are acidified by exposure
Lo air.

165. Hydro phosphorous acid is a white crystalline solid,
but water is essential to its composition. It contains four of
phosphorous acid and two of water. It is readily soluble in
water. The =olution 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 contact with ammonia.

166. Phosphoric acid is also composed of phosphorus and
oxygen. It is erystallizable, fusible, and vitrescent. Its spe-
cific gravity is 2.687. It dissolves in water, producing great
heat. It readily attracts moisture from the atmosphere, and
then its Specibe gravity becomes 1.417.
a high temperature by hvdrore
n]ul.'i:ll- 1j'{|i'.li5‘-_ : : e

It is decomposed at
and i.".!"ll:ll‘;1 and I.‘r}' several
It consists of 40 phesphorus and 60 oxygen.
167. Phusphorus burns in chlorine with a pale flame,
throwing off sparks, and forms two compounds according to
their proportions.  Protochloride of ,-’"r-'“-'-j""n‘-’-f us 15 a fluid as
clear as water, to which its sp. gr. is L.45. - It emits acid
fumes when exposed to the air. It does not redden dry lite
mus paper  Its vapour burns in the flame of a candle. It
dissolves phosphorus when heated

. It is Li{-L'1|:|1Fm,-:-|l h_l,' Wil=
h.'" !ui'mmg !l!li)al][l“l'.‘)[]\.

and muriatic acids, and by ammo-
nig, depositing a part of its phosphorus, It is converted by
t'l!iuritu: mnto the perchloride. 1t consists of one proportion
of phosphorus, and two of chlorine.
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168. Perchioride of ;-f-- ¢s is a snow white sobstance,

crystallizable, very volaule, but fusible under pressure. It
produces tlame when exposed to a Light d 1 ipel Its vapour
reddens litmuas pap i It forms an insoluble |-.-I'|'|1n||:-cl with
ammonia, having characters analogous to an earth, It is de-

e DY OXvVZen, and it acts vio

1'u|!|i|u--:ni in ontly

muriatic acids It con-

on wiler, torming ;'!'I--‘-I'l!"l'l-" aln
- L]
glsts of one of phosphorus and four ol 1'!|||II|IJ|‘.

169, Phosphurelted hydrogen gas varies in specific gravity

from 4 to 7, hydrogen being 1. It has a disagreeable alliace-

ous smell [t explodes with a most intense white light in
oxvgen gas. It detonates with a brilliant green light in

HOrme. Water a 3

til'll |'|!'C"l'l-l .'.:'\ (5] T

yrbs about oA of 1ts volume 3 and 1t 1s

5y AC.

ricity, heated mets

170. Fydr phosploric gas, disagreeable smi Il. specific gra-

vity 12, to hvdrogen Water a
|1 a wlile |],|1|I=' i|| l'].jl:]'il'_l « One volume |.||--1'-|-:'|_

w0t hs i 0l 1ts volume. It

of the lntter. It does not explode spontaneously

rren, but detonates violently when heated 1o 00

Fahrenhent, three volumes absorbing more than five.

phtrerted phos .-',r'.l'.-'.-: contains various i'-l'ilj!l:l".j-\lj-.

L'} L frt !
of its elements. It is exceedingly inflammable and more fu-
sible than either ol its constituents. 1 ol llll'r'ilh"i'll'\ and 5

of sulphur congeal at 100 Fahrenheit. 2 of phosphorus and
1.5 of -IJ|!J!:‘IF' remain |Ltil||li at 40°%, and 8 of
1 of sulpl

172, Nitroren oas dissolves f1||[r~]rin|1'u~._ :":|1':r|||;:1 a fetid

.]illxillltll'llﬁ and

ur at os-,

gas, which inflames at a low temperature,
1"

ilil-{l'.li" I various proporiions, lli-\l‘!'_l_l"
{ i L

»

« Urot-lodide of prospRorus. lodine unites with phu,%

aht.

ring heat but no li

1 of |'\:|-:-: horus with 4 iodine -_5i|.'|':- a u|||.|'.-||i|cJ of a red-
brown colour,; nol 1‘|1."-|.J|'.' ial a ||\':: considerably above 2125,
scarcely acted on by water, but soluble in potass, with disen-

rement of | hosphuretted !'.\111'({1:11] gas 3 burning at an ele-

ated temperature in the air like phospliorus, and only shew-
1Ng Lraces 1"'
174, Per

wline 1s ol a red orange-brown colour,

» action of chlorine.

I of phosphorus with 8 of

2192

l'-,llhi\' at a

youl 5

and volatibzed at a higher temperature. It is rit't'mu:pr--[ﬂ.
| ]

wiler, isengaging !1|‘!|mp||:|rc'ilrli l|".ij|'-'l*,'t[| ras, while

flukes of phosphorus are precipituted, and the water contains

| I._\.l:-u-i- diec acid. 1 1.~1'1|i|-.|-.F.||-.|||- with

16 ol wdine 158 a4 crystalllzed substance of a grey l.\!.u']-; O
lour: fusible at- 862, J!|'1'n|_':'|'r|:-i['|_! witer without: diseneage-

ment ol j_j]lfmj;.|,-_i;g_l_[g'[i IJ:\.Li!Il'_;:L_'Ei {FAS. In \‘\h.".[t"\'l'i' propors=
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3 E'ilf"F1IIIJ'I'I'|'-' an

lodine are mixed, they exhale, on l‘“"”.r:'-
molste nuf, Vi \|.nLi'=- of ||\I.E!'U-i||l||"€_ ras,

METALS, ANP METALLIC OXIDES

175. Metals are crystallizable : their form depends on the

ar tetrahedron or cobe : their

surface is specular ; they
are perlectly opaque, even when melted ; their colour is va-
rious ; their lustre peculiar and shining, or splendent ; their
hardness various, but at least

are brittle, oth

considerable; many of them

'rs possess malleability and mlHJJ.h In a very
.|:|| some are scissile, Ihml: or elastic : their
g neral i 18 hac .\|} s I]n I Llexture com pact, fit 1I'cll:|-
or foliated ; many of them are
] gravity greater than
POssess No \!Ill-” Or Laste, un
ar

eat x|---_r_':

Iracture in

remark: 'lll'\ SONOrous : Eil:'i['
5, or ri'i‘."|||\|]n¥. lig

less when heated or rubb
the best conductors of ca lorie

rht : they

Iy Iu\
and electric |l\‘ are |mu. I'=

I lrents II1 "l:|||1.|lJ|._HI o [lli, ora Iy HII( :lljl. nomena, ll'.tl a lew ol
them are the o 1ly 1'It!-lcllul- which l\ll bit th

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

ferent degrees of facility, and some

of them may he
l-.‘zl'l'|t1 iron and fll.llill'tl]i. IEJI-_‘; :
without undergoing any intermediate state of
when melted, their surface i

are-nsoluble in water

melt sudde

tness ; and

§ convex and ‘_:E-‘ mniar. i 4

|-1|5E some of them -Z!L"._I':Ill'llr‘u' It, and

are lL\.l“?_r[f EI\' il
176. 1 |u-_'.' are oxidized with different

degrees of fax tlity,
some by mere

q-?\;u:nljl'q' o :|i1'.
sist the action of heat and
1 Lll..lﬁlll |'1 Incresa

;
and others seem almost to re=

Their oxidizal

I'hei

ii_'.' Is iwavys
se ol temperatt I
the form of powder,

crystalline ;

each metal :

oxides are in

laminee, or fria nents 3 sometimes
of various colours. determinate with recard to
I

; JIOS5E8S .f—l. f"-'il[i't'

absolute \\'L':.-_ri:: 3 are refractorv,
or lusible into olass : in;!]._‘i, or acrid and styptic ; in general
insoluble in water : and combine |

ither with acids and al
% : SR ] :
les, or only with one of these, some of ih
renized by

a"h! alone, others by caloric, and others require

]J“.HI'I:.-_fH], carbon, &ec.

Most of the metals are : ¢ 1,~1| ie of combining with different
Proportions of oxygen, Dr '] homson proposes to call the
oxides with a minimum of oxygen, |?

rotoxides : and with ad-
ditiona] |‘rru]> rtions,

IJulm_\me--.. T'ritoxides, &c. in succes-

slons and the oXides with a maximu I||n|l-\\ el ]tI'J\'LJl*
177. Chlorine combines with m; iny of the metals, consti-
||J|u|u the

-‘IJILM.]]]L ok

iulmul\ C .|Ja|‘ muriates and met; i
utters, With the met

al it unites without decomposition, but
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action of muriatiec acid, the

when an oxide is exposed to the
].I's'LiI'I!.:__'I.'Il of the

| and oxygen ol

netal and chlorine
combine “|I|1 chlorine in more proportior
Ihn' dis Llu-rn.~|u s them by
ermination ane when it is combined

adding o ||= '

oxide combine to
unite, Some metals
1+|]|| one. ﬁfl' ”

name ol the metal

with a smaller pro-

1 when with a greater,

portion of chlorine,
as [Jhll::['b].'llll':lllt" !1||n:~1}11|:1'.‘:!1:i, stanane,
ferranea, &c. but the terms of Pro
n-'ul 'n' other chemists, are preferable.

”'.llrrnh'n gas is capable of holdi

stananea, ferran

g 3 I7 §
* Nl I erciloriae,

r arsenic, zinc, iron,

h]'u]lum, |m[t|a~i|:m and boron, in solution 3 and all these
gases contain their own bulk of hydrogen gas.

179. Larbon unites {-u!_‘.'

180, The metallic phosphurets are fusible, brilliant, brittle,
lamellated, scarcely combustible, and permanent,
The sulphurets are brittle; crys 1m||.—' ible in large bril-

liant and |11L-[;:3.|i(' laminge, more easily fi
]t-u |'.|--l|". than the

Y ACHS.

that the refrac-
¢ fusible metals 5 de-
]

easily o \'[:IIJ.-.:t.Ii:_' metals, as zing,

'I'I £ Illl|lt]l'~.‘ of t
iron, tin, antimony, iil'{nllliu se water
and mercury do not.
u:lmn, or w,n!lkn-.lmh green, according
P redominates.

mercury has a fine red

those of lead, silver
1
the iodine or mer-
and is sublimed in

ihnmhuld il plates of a golden y llow, which en cooling be-

come of a brilliant scarlet.

» mixtures of the n
those in which
ey acquire |:\ mixture
eneral more fusible than their urm!um

each other are term-
sentained are Amal-

1erLies, '.'.:Hl are 1n
:|I.«. The reguline

bt when ::l'li'[i upon h:_.-'
and then dissolved. I'he metallic

metals are not soluble
them are first oxidized,

oxides, by tusion, colour gl;l.h.‘ux and enamels.

ALKALIZABLE

earths, and even the alkalies, have long been
\ chemists to be metallic oxides, and were
to their metallic form. But
vaguest analogies, and
lallacious. Fhe merit of

earths and alkalies be-

» been reduced
ed only on the

genuity
iug the imp,“[m agency ol ghh.mhl:h we are Jllul,.J]ul for

and '.'1|'\.||-| 1 L app |\\'-




Sect. 1, J'"_‘,-‘x.-:f'a,-x.'.-'r" of ( 'J"e’a'}?i-‘-"'-’ff"_‘i-"' el

the most unexpected conclusions everobtained in expermmental
chemistry,

Lod., Lola
ancl

um, the base of potass, is a white metal, brittle
crystallized ; in its section resembling polished silver;
and at 150 E".,I'!.l ctly loidy very much 1"'-""“"[’|"“.ﬂ L!uiri\-.h't
At a red heat it is converted i;:L|-'-':L]'-1-1;|'. Its specific gravi-
ty is between 8 and 9, water being 10. Lixposed to the air,
1L altracts ox

gen, and becomes covered with a erust of po-
when gently heated, it burns with an intense heat, and

[t explodes and inflames with water, and even
It acts upon all bodies containing water or much
It burns vividly in chlorine. It is soluble in hy-
gas, forming a compound which inflames with atmo-
eric air. It combines with sulphur and phosphorus, and
rming readily oxidizable compounds.
Protozide of potassium scarcely known ; of a greyish
ur, cffervesces with water without inflaming,

186. Potassa, (Sir H. Davy,) a difficultly fusible substance
of a agrey colour, vitreous in its fracture, dissolvi
without effervescence, but with much heat,
line solution.

Lhe metals, fo

185.

-I".l._l-

o in water,
forming an alka-
187. Potass ::]]".'lh'IH lli.l otassa) 15 a solid whi

hite substance,

) ® 1 -y g [ ] ] ¥ 4 1

contaming 90 potassa and 17 water, which cannot be sepa-
a |

|

rated by heat ; extremely aerid to the taste
icel, but highly caustie ; destroying

the skin, and dissolvine
all soft animal substances. It is deliquescent, and soluble in

half its weight of water at 58° Fahrenheit ; it is fusible, and
may be vaporized, but is perfectly incombustible : it

18 CAana-
| l.l

ible

ble of crystallizing into very long quadrangular, compres
prisms, terminated ll_!.' sharp pyramids; it changes
blues to green, ‘and combines with all the acids, oil

ls, sulp

vegel:

sulphuretted hydrogen, and the earths. It is obtained {rom
the ashes of vegetables, and exists in some minerals. O
nal.

188. Orange oxide of potassium, fusible, the result of tl

slow combustion of potassium in oXygen or air
the combustion of inflammable bodies, supplying t
It is decomposed by water and carbonic
evolved.

12 QXyaen
acid, oxygen being

189. Chloride of potassium (muriate of potass,) When mu-
riatic acid and solution of potass are mixed and heated to
redness, the L

ydrogen of the acid and the oxyeen of the
L\:1|l are sot

' 1 = 1 Ky R
iree as water, while the metal and the ehlorin
!_-t:ir.i-ulll(.' to form the

substance known by the name of mu-

of potass, Chlorine also decomposes potassa and the
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mm attract

" .
OTA/noge oxide, expd i_!lll-r IS OXvoen, .'1!.!' polas
< = v o i

-'§|ir-|-|u- 1.|'I'|I| ||\IEII'LI en and |.-I'li']lJ:.i|.’l|". "J,-'l"

190. dodium, the base of soda, resembles ip its appearance

silvery has great lustre, and is a conductor of electricity [t
fuses at 200° Fahrenheit. It is not volatihized by the heat
which melts plate glass. Iis specific gravity is 0.9518, water
being 1.. It absorbs oxygen slowly from the atmosphere,
and at a high temperatare burns with bricht sparks, 1t de-

COmposes watcr w ith effervesce nce, and is inflamed Uy nitrous
.-.{'L\.I.

191, Protoxide of sodium, scarcely known ; of a dark grey
L'LJJ:‘UI'.

192. Sada, of a grey colour, and vitreous fracture, a non-

conductor ol electricity.

198. Hydrat of soda, formerly considered as pure coda,

contains 22 per cent. of water, which eannot be separated by

heat, of a '_=‘\_-.=-|| white colour, urinous taste,

cal i, act

ICITLEY
ter. Water, in a cert
sorbed and solid

and a lixivial smell.

15 the diseng gement 0 caloric,

quantity dissolves it. From
the :.‘-.,Il!l."l“lll']'f' it absorbs moisture and carbonic ac i, be-
coming less canstic. In the fire it melts like an oily sub-

ils, and 18 converted inte vapour, but is

stance ; 'O

bustible. It is eryst

It e¢h INges vey

e mmto transparent prismatic

blues to green ; unites with all

he acids, oils, "lll]'!.lli'. sulphuretted nnorus,

manv metallic oxides, and the earths. It forms the basis of
rock-salt, and sea-salt ; is obtained from the ashes of marine
plants, and exists In some minerais.

194. Chloride of sodrumt (muriate of soda) consists of Ong

proportion ol sodium and two of chlorine. It is a non con-

ductor of eleetricity. EE luses 1n a strong red heat, and vo-
latilizes in a white heat. It erystallizes in eubes. It is de-

composed |i} pc-t.‘t.-him'.l_ \\|||t'||.:i[l!'.‘it'l~ its chlorine,

195. Sodium readily forms sulphurets and phosphurets
which are less inflammable than those “|'§1HF:‘.-‘~'11HI1.

196. Potassium and sodium combine readily in various
-[\'l",F.n;|::.-e.,1,~._ \ \.‘.ll.'.il fill,l“l.l]"-' ol }Illl.:i“*—]““l !'l'll-lt'l'h ku|||[;|l||.
]||-|!|||‘ and wvi Iy sOit. A .’|1:||| rill:;]'.li[-‘.' of sodivm renders
potassium fluid at a 1'<||I;!Il::l1!| lemperature, and reduces It
»!;l-[-;l'“ gravily considerably.

197. Barium, the base of barytes, a d

¢ grev-coloured so-
lid s lustre less than cast-iron, heavier than sulphuric acid,

I i ¥ ¥ o " # ] I
lecomposes water, and is oxygenized by exposure to the air.
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198, Baryles is obtained in small, grey, porous masses of
tolerable solidity; its taste is acrid, urinous and pungent 3
applied to the skin, it proves caustic, and it is deleterious

! : 3 : : ble' i
n swallowed ; its specific gravity is 4; it is soluble in

Lwenty uimes its weicht of cold water, snd in twice its weizht
ol

)

builing water; dey l!.‘-llil'll'_'l'. on cooling, transparent, white,
prismatic erystals; when slaked, it boil up with violence, be-
comes very hot, increases in bulk.
£y white .I:.': S. [t chan oes vegetuble blues to greecn; 1L 1s
fusible ; and combines with all the acids

and 1s L'il;l[ll_l_' d into a spon-

s sulphur, sulphuret-
phorus. It is the basis.of some of the

ted hydrogen, and ph
heavy spars,

199, My

]

ites is obtained in small, whitish-erey, and often

IMHSSES |

s s taste 1s warm, acrid, and urinous: it is

caustic, acting feebly on animal matters. Taken in-
¢ stomach, it is '

not ]mimuum; Iits specihic gravity 1s
nearly 4 ; it is soluble in

200 times its weight of water at 50°¢ »
but

in little more than six times its we izht of boiling w

ater,
which, on coaling, deposites flat

al erystals 5 it is

i!1il|‘~ii|;t'; it :]|:l!|l__-_|-~.

combines with all the acids, sul-

phur, sulphuretted hydrogen, and phospl
1

I'hillu'tjuic
slaked more rapidly than lime, and it is

vegetable blues fo green: it

lorus, alumina, and
118%

Hex. It is the basis of soi ie of the

heuvy !
1e base ol lime, is brighter and whiter
1 or strontiom.

l. Lime is of a grey-white colour. warm, acrid and g-

nous to the taste : sp. gr. 2.88, soluble in 450 Limes its

gy o " y
welght ot water. It is apyrous; it changes vegetable blues
] . v 2=, LA

green ; it combines with all the acids, sulphur, sulphuret-

and phosphorus; it is very abundant in the

ted ||l\lil1r‘l_:|'|:_

mineral kingd

y and forms the basis of ammmaual bo
\ ‘
shiells, J.[|. i

nes and

. gk
Hearvous spars, marble, limestone, chalk a

tharl, consist chiefly of lime. Officinal

=0, 1 ydrat of lime, ‘\"-.llt-lu a small gquantity of water is
hrown upon fresh burnt lime. it is sbsorbed rapidly, with
the extri ation ol considerable fie at, and some :.-1-1.‘-i||||\l'1'~[ ent

hight 3 at the sa

tme the lime crumbles down mto a very
3 C - " g
hine, white, dry powder, augmented wuch in bul s DUt less

Ciaustie than before. Lime, thus slaks tl; does not renew these
i , S

Phienomena, on a tarther addition of water, but may be dif-
1 . -

lusixg OF (1)

nssolved in it

¥ of lime is ilm-i'-d!l' i water. but E;"." (¢a
compose cach other, producing phosphuretted hydrogen gas,
}‘I!ILh ;“.i"l' In.'l.!"

1 1 ¥
51N ¢s to the surface of the water, where they

1.“.j-Z||1|| with a cleas

lame. |'iu|~F'-|:|J|'.-I of barytaisa brown

1 il + b % 1.} a .
mass; ol o metallic dppearance ; very lusible; lun
b
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» exposure to air; emitting an al-
osed iJ\, waler,

the dark; decomposed
liaceous smel 1l when moiste
furnishing phosphuretted huJ- gen gas, The phosphuret of

ned 5 .|1f'\l Lecon

strontia is very similar,
sizen: the base of magnesi lv obtained as a

204. Mua
dark orey metallic film ; less fu i
with a red ij:__J;lIlI, when strongly he ited, and decomposi
ter slowly.

205. f.].fr’_:;.-.- «ia 1s obtained in light, white, friable mnsses,
' 18

rinss, burmng

L_; Wik-

or very hne !.u-'-.:'a|. Ls: L0 the touch it is very hnes its taste
int; is --|'-Lii1'|-'

gro-

not very sensible, but pe culiar and pleas
vity 18 -:. [t 15 insoluble in water, but torms with it a paste
without ductility. It is apyrous; slightly alters veretable
th most .'I'!Il.'-,

blues to green ; forms soluble compounds

and unites with sulphur. The fossils in which it predomi-

nates are generally solt, and have an unctuous feel. The
lhl"l]]ci'il;ll are tale, steatites, as shesto 3y L C.

206. ||\1;1'.'_| t--'.llll".'_-'l'.'\“-iil 15 the state 1N which it is obtain-
ed by precipitation, from 1ts solution in an acid, by potass or
soda.

Qi ) g bk L i . -

207. Alumina is obtained in friable Iragments, orin a very

adhering

fine \'.11i1l' powde r: soft Llllti unctuous to the touch :
moilsture, al

N

strongly to the tongue, ab bsorbing its
a slightly styptic effect upon it; specific gravity 2 ;
in \\.I.lxl. but very diffusi lJ| through it; absorbing a certai
nl‘\, and forn .:,| with it a very ductile

til.lJlln‘. of 1t re

hesive paste, which contracts and ‘hardens rema kablv in the

fire, but is perfectly infusible. - lts ultimate particles seem to
]i most ol

acids, and these

be opaque. It combines wit
{‘1')!I.]i.'|-{.l'.i'.',i,]:~ have a sweetish styptic taste ; it unites with ¢l
coal, the alkalies, baryta, strontia, lime and silica ; it is ma-
nufactured into porcelain and 1_r-'-|~:-. Fossils, containing
||u4l(]| alumina, have generally : laminated structure 3 it ¢ X-

crystallized in sap phire ; ai 1[ it forms the basis of all
clays, bulm, miea, trap, basalts, slate, and corundum.

208, Glucinum ; scarcely known.

209. Glucina is obtained in white light masses or powder,
of a soft feel, insipid, but adhering strongly to the tongud
apyrou --, 'm:l soluble in water, but forining with it a |_;l”u”-‘
ily ductile and adhesive: it is soluble in potass, sod

- 4 - 1.5 | ¥
IllJ[J" 1L 1.‘. ammonia ; it combines with most of the acids,

3 iLIII.1

. ing ririnhlr salts, difficultly erystallizable, ef a sweet and
forming 3 b

rent tazle, and “|‘..|3 Bl huretted ]Zhliﬁ'::l I
n found very sparingly only in the beryl

strin

somewhat

It has hitherto

.'(I‘.l! l':lu'i';titf.
o, Thorinum, Never ¢xamined.




Epitome

211. Thorina, white, soluble in muriatic a

n, the basis of zircona : propertics

¢ is obtained  in the form of a I

powder; without taste or smell ; having a specific g ¥
1.3 ; insolable in water ; softened by the heat of a smith’s
forge ; but when .~1:1'|'nl|1:1!u1 charcoal,  its particles |
come agglutinated, and so h.n.l to strike fire

-"'-lel.l'

the "l'lil : fusible “‘lﬂ silex and alumina s NS0 -
||'.li:\ the alkalies, hu[ soluble in 1 1eir
he zircon or ron of C
rieties of hyacinth.

1 -
carbonates. Itisonly

and in different va-

[ydrat of zircon has the appearance of a resin o
o 1\ (-I‘I.l'!"'.h- more than 20 per cent. water, which may
b d by heat.
5. umy the bdsis of silica ; properties not ascer-
J.|||LLE
16. Silica, when obtained perfectly pure by art, is in the

form of a very fine white powder, hard mu--l 1, and gritty, to
the touch ; when applied to the lmnrun giving a rough and
dry sensation, but without taste or smell, h wing a specific
cravity of 2.66 3 In the state of hydrat, soluble in 1000

times
ts 'n\L-i}';-iJ[ ol water: -soluble in the fixed alkalies anc
acid ; fusible with the fixed alk: lli\"\ a*:lf other earths ;

combining, by fusion, with the metallic oxides. and
i."ﬁ:-il'iii and boracic acids. It ].I.I\ a [1'[I|.!t'|‘.|,'\\' (O €TV
tion, and its ultimate particles seem to be
geneval imparts to the fossils, of which It s a principal con-
stituent, transparency, lustre, a
and a degree

transparent,

tendency to crystallization,

of hardness, enabling them to strike fire with

-T_L'I'J H.m L :t\-...lJ, nln‘ll. y Dgale, .’.||1 :il_.il'.a|u!|}'. i J‘--.i‘

shorl, are ex; umples of siliceous stones.
217. Ittrium, the basis of mrru. not ascertained,
<18. ftiria is obtained in the form of a fine white powder,
without taste or smell ; insoluble in water 3 it does not alter
vegetable blues: is iuﬂlmihlv‘ insoluble in 1i|c'
readily soluble in the earl bonate of ammonia. Wi
-L forms salts, which have a sweet

lies, but

» acids

and s m ".'<]..lJ austere taste.
t has been found or ily in the Gadolinite,

OXIDIZABLE METAI

219, Manganesum,; Small whitis 1| arey globules; specific
gravity 6, 850 ; very hard and very briwle ; very difficult ol
fusion’; very n\uhmhi:- by exposure to air

s 1!111"“]"""[“ Wik
ey re '““”'l"'

is oxidized h-. the sulphuric and nitric acids
q
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burns when strongly heated in oxygen or chlorine ; combines
wiith many metals. '\Lulll.llr-' to Berzelius, it forms five
oxides, i ‘1 amming 1, 2, 4, B, | mti ] [nn[*l'i“ud' ol oxXygen, Lo
one of metal, !l|r‘-t oxides colour glass brown, violet, o red,
and destroy the cclour of glass coloured by iron.

990, Zine is I\,u|~|1 white, lamellated, "fl'lltl and odorous ;
kplt ific gravity 7.190; soft, l-i);j‘:'{lllll_; the file: above 212
malleable and duoctile ; fusible at 700" ; ‘\'::|.Iil:'if.::|'l|r--. a power-
ful agent in the p Jhenomena of galvanism ; oxidized by fusion;
at o led heat it catches fire, and emits white films o f oxide
it ¢ |-||\ decomposes water |T is oxidized and dissolved by ;|]—
most a H the acids. (Jf flicinal.

921. Tin is pure ’ulihml white, -1|~'1I and odorous ; spe-

L;’lnl rri I‘II\. 7.291 to 7.500 = '-|L|5 ”: \|||||. L[Irl tJ.lFH'IIJ'
Crac |\I||| r noise when bent ; very m: illeable ; fusing at 44
Fahrenheit ; ox dizes slowly in the air; 1s converted, when
fused, into a grey oxide : when red hot it burns vividly,
“~13|1 vhuret a ndl |1||L1H[ yharet are |l.||'|l'|| wed ii||| brittle ; it forins

alloys wil F'I'.'.-=II|JI..1 [ulll|lr antimony, HHHIIH and zine

it 15 oxidized by many acids, and con nbines with the fluoric,
boracic, and c: ‘1|n|1:.t acids. [.).’-'J""""""'"l'

999 Jron is of a bluish grey colour’; texture either fine
gr ined, fibrous, or dense |-|;1!|-~1'; .'-:|]m| and odorous ; \[le-i'if](,
oravity =.600 3 the harde<t, most elastic, and most tenacious
metal 3 v Ty ductile ; fusing at 158 ‘\I‘nlq'||;x\'|'l‘[!, fusion at
first rlmmn, afterwards very fluid ; igniting by strong per-
Cussion, and inflaming by the collision of flint ; m¢ gnetic, It
15 “3.;|.','1,).-.| "i““!." in Ihl.' air, <-I1|{5||h when maoist ; when
heated in contact with air, 1 is oxidized ; dentoxide, black,

fusible, hard, brittle, lamellated, still attracted by the mag-

Iy

noets: E]]il!\;'llf' fine b ]:Ili\'('l'llh'l'. y not atiry acted I'\ the m 1fr-
net, containing 0. HJ to 0.49 of oxygen. It burns with “i"‘ n-
dour and de I}.uﬂ ation in OXVZEN Zas, and is converted into

a fused black :s.\.ldu s it ded OMposes w ater slowly, and when
\l-rv rapidly. Iron is oxidized and dissolved by al-

ignited,
= 1
acids., It gives ar| as=es a brown, -.n:u!g\ ']'L'|

most all the
agreen, or black colour. C nhm: united to iron conyerts it
into ,-.!‘-4'!. fJ F'rr.l'.'f"

Steel is of a grey culnm, brilliant and granular in its
¢ gravity 7.795 ; harder than any of !Iu me

fracture ; ‘|'L'f-" 2
lastic, =||n‘l|u-, malleable, and fusible at ¢ Ir.\,_

|“_ and | maore
Sik 1FI{=-|11r||' than pure iron. Its characteristic property is,
if suddenly plunged into cold water,

er
ihat after being hi ated,
it Im..,nm- g harder, more elastic, less pliable, and brittle : but

and l'tlh!('l! ani\', it "“l“"“'* ita for-

by being again heated
mer softness, |1i|ul1|l|1\, and Steel contains only
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some hundredth parts

of carbon, and is known chemically by
letting: a

rop ol
I

iwcid fall upon it, which produces a grey o

! | S . ibhinneed
. "r'“'-:. f’.".'.'-'.fr"l-..';-'rr Consists of about 0.1 ol Iron, CoImuinea
carbon.

k. Lead is of a grey blue livid colour, streak grey, dis-
frreeable taste and odour :
laminal

'ﬁill'l'i“‘-' ravity 11.852 : soft : very
le 5 hardens little under the hammer :
not very ductile : slightly tenacious :

heit ; v red |

it ;3 volatile

very flexible ;
fusible at 61¢° Fahren-
at a red heat 5 tarnished in the air; shghtly
oxidized by air and water ; |I1Ii'1i-— w]i;.‘r t-[umgqrh ,:_:njlul_ and
i ; a brilliant white flame When heated in
unites with it

in oxveen with

CHnlorin:

s but it does not inflame. Iis phos-

| L - . ‘. - 1
phuret and sulphuret are brittle: and it 1s oxidized by, and
s with, the sulphuric, nitric,

combine F"l"‘-"l'!"'!'i"* and other

a uniform density, and

weids,  Its oxide imparts to glass
strong 'I't'lll.'ll.'liH._f power.  Officinal.

25, Antimany. White, very brilliant, lamellated ;
gravily 6.702; Iili:Jl]L‘]':L[A'l_‘." |

volatile when highly i

:-|‘|'l |[IE
urd; pulverizable ; fusible at 809-
ignited ; sensible taste and smell : unal-
terable in cold air; oxidizable [J'I; air and heat 3 oxide fusible
into a yellow-brown glass ; decomposes water when ignited -
oxidized by thq .».|||u].-:|rir and nitrie

1H.'iL
phosphorus and sulphur. Oxides colour
wimnthine. Officinal

53 L'|r1|||li:n-- \\j[]J
glass yellow and hy-

296, Brismuth, White, slioghtly vellow. in

large specular
plates ; pulverizable: 8]

H Jiteu!:-l'uil']'.' FI.ll'LJ;
y and volatile at a

ecilic gravity 9,829
sensible odour and taste, fusible at 460
high temperature; oxidizable by

heat and air; oxide vi-
trifiable

into a greenish-vellow
sulphuric, nitric, d muriatic acids: unites with sulphur.
Oxide yellow, and colours glass of a greenish. vellow.

227, Teltuyium. White, lead-grey. very bright, harsh and

; specific gravity 6.1 15 ; vey y

a blue and greenish flame,
smoke, hav ing the odour of radishes .
fusible into a straw-coloured radiated gluss; soluble in sul-
phuric, nitrie, and nitro-r

( }".|l.a'".‘- I'.I.l-_ J\‘ W |]IC:'_

228, Cobalt, ill-1icli-|1~_n_{1'f‘_1.', fine grained, pulverizable : spe-
cific gravity between 7.770 and 1.800 3 "very difficalt of fu-
ston 3 oxidizable betore fusion ; unalterable I_}_\' water ; acted
all the acids 3 combines with phosphorus and sulphur ;
its i-niilrlal"w]:n-:‘ granuolated, rigid, and brittle. Oxides deep blue
and blge

glass; oxidizable by boj

3 lamellated s crystallizable
and 1.-,1}:1Z.f.--

3 burns with
nd a white oXide very

nuriatic acids ; unites with .~:1|I1|'|111.

an !n

> and colour glasses of a fine blue.
1% ] ¥ . )
lh-.f'. Copper. Bright red ; disagrecable taste and smell
when rubbed or heated :

specific gravity 7.79; ductile: of



Wedaowood ; ¢

ire, and subject to blisters ; 4 TOC d conductor ol ca-

becomes brown, and at last

and
turns blue, vellow, viclet, deep

d into water, forms brown,

int, l'l'i|fl:',

brittie scales yide. lts P pht i
hard, and fusible , sulphuret brown, fusible, and very phos-
tsmuth reddish,

in'l'.ni":r. ite allov with arsenic 18 white, with
-.-.|'|| mercary I‘il.'l'ir re :, '.'.'I[h .fill.' |.:'Z"|II:-
J

i . ¥a .y
with antimony violet,
] it 18 f1i.|\|i.u'ul i d L.ri'_-."L'|‘-"-'l! by

brasg, and wi 4
muriatic acids; its oxide 1s brown,

' beautiful blue co-

the sulphurie, nitrie, and
brittle, and soluble in
lour. O /

10018, acan |'Il|;1' i

Colour between those of platinum and steel ;

yoes of coloor bv the action of fire similar to

hose ol 15 specific gravity nearly 9 ; ma le and duc-
tile: m d of fusion, and of oxl1 1 n
the air L Inosl of the .Il'!'il‘-" whic h it colours of
iant @ mbines with phesphorus, sulphor, and
LA Frev, I'u!ultl-i'!ll{ inss brown. orange, red.

An incoherent mass of small ¢

vy and pale brown; :-']u-r‘;l'u' orav

e . [ ([ 4 4 F ]
globules; of & deep grey
‘ )

8.1 : very hard; very icult of fusion, even by long con-
finned heat ; is acted upon by st veral of the acid combines
with phosphorus. Oxides soluble in the alkalies, and very so-

ih 11 therr earbonates. Oxides ble _iu'“.u'\.l., i'lriul!lll}l'_-'
wlass of a greenish-yellow, emerald green, or brown.

() n.  Dark grey or blue; infusible when exclu-

irisoluble 10 all ac ids : oxide forms a yellow
. ‘

- T S sex Tl 3
1d is extremely volatile,

smelling like

Agelutinated, hard, friable masses, cry-

tallized internally of a brilliant red ; infusible; unalterable
by water ; oxidizable by bofling sulphurie, nitric, and murin-
Lic ;|1'it|-.

Qa4 f'..u,-f'.'.'_ l'r
' | pitric. and the latter in muriatic and sul-

]

Oxides blue, deep red, white.

white and brown ; the lormer most

ium.  Dull white, malleable, ductile, fusible,

» gravity 11.5 3 hard ; forms a red solution with nitro-

PR S i
muriatic acid ; affording an orange precipitate with alkalic
and hs : and olive-coloured with prussiate of potass.
‘ sk iy
286, Jri White ; vety heavy ; infusible; insoluble

in acids, uni

muriatic and sul]

« when previously combined with an alkali ;
- . 1 x :
iue 3 mitric, red.

huric solutions, green and b
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o '.'.-"n'.'u'{
i

The former give a green precipitate, soluble in excess of al-
kali : the latter a redy insoluble.

237. Ri #. White, infusible; specific gravity 11
unites with ml|c| mety |I- readily
all aclds. -'\Illll':lv ol

except mzuun Soluble 1n

T T
rhodium ros S@= ,1 oured : soluble i
alcohol; not precipitated by prussiate of potass, murl

late, oOr
']\illun.. 'ﬂul'“. or alkaline carbonates of ammonia 2 :but ]‘\
all

5 In the form of a vellow oxide.

2388, ,nfua.u. . Very bright white
freezing 39%; boiling at 660° ; when frozen, ductile and
||..+|||\.. ux'.;.i.f;.ir.'. by trituration in the air, and in a far-
ther degree by the action of the air and heat; does not de-
forms amalgams with many metals; and is
oxidized and dissolved by the sn Iphuric, lll“" and oxymu-
riatic acids. QOxides blac k, red. Off
ilver ‘\.crr! white, in sip lf1i'!--':--‘1'ﬂl1' ; spe-

7 10,474 1o 11,091 ; hardness between iron and
ftlt‘; elasti Lll\ betwe en gold and cop per ; strong acute sound ;
considerable dueti ity and tenacity ; harden ing much under
the hammer; a good conductor of i'jl;'[l'sl.'l_\", calorie, and
rwond ; crystallizable hl, ;:mf

; spel ific gravity A 3.5065:

l'.‘lll"]:ill‘l' water _.'

]

raivanism ; fusible

ing 3 unalterable n :_i“- 1T
|

nt heat, bur

]
Cciric -.h.n-p_

€3 s suiphuret
? i

striated, and fusible : it unites 'lmr :4|_H.l v with |i|l.' acidifiable

als and iron :

red I\ gold, bismuth, i'.]!l"'i'”ll“:.'j
and amaleamates with mercury. It is
cdissolyved by the .-;|.;|!|I||':=', suiphinrous,
I combines with chlorine
reducible by the other me
colours some

lead, and copper
lized an

]
anda ni-

Its oxide 1s olive ;

s hydrogen, and light and heat ;
i lasses ui

an olive gre 1y, and 1s very soluble in

ammaoniia,

240, G lliant yellow colour, i idy, and ino.
dorous : 8| Lxlll" gravily '|h-]|.;-¢-.:-|] 19.258 19.500; soft
and fl |\r|} le ._. :..'_\' O 50N0TrOusness 5 20 =||ir.lh:|-. that
its surface may be extended more than 650,000 times; of very
-IULI 1(!I|l't‘ *-||'. ham mer E::!I';Ic.|-.::, H | f__.H.llFif'."!illl':i".
of calor 1¢, electric ity, and u ol ‘\’\'n'.;|u'—
wood ; brittle when cool ( too |i1-.:l-i\_!\': all ..f.||- in octo-
‘Fluinl' ll|||.;|(|'l .

...1| in theair: convertec
lent heat nto a vitri
by electricity

r and vio-

I violet oxide s oxi .u-.-i :lIIt] dispersed

"Ul I;'ll.'

1 . 1 e
m alkaline sulphurets ; rendered brit-

la F .

.1"_“‘ phos J'I“”l“- arsenie, bismuth, tin, and antimony ; less
tle by lead; so Iul:lu, in merenry ; hardefed by zinc, copper,
1 B L'l, ‘L! -‘-\“

oxidiz ‘ll"lf_, of a H'I!FJ[L. Col UUT, anl
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slightly soluble in nitrous acid 3 readily oxidized and dissolved
by nitro-muriatic acid. Its oxide is easily reduced EI:.' light
;z;.-.i heat, colours olasses E"'”']']" or topaz _\':_-llu'u... and forms a
fulminating compound with ammonia.

24|. Platinum. Of a grey white colour, almost black when

pe shed, insipid, inodorous; >|=l-|'siil'_¢3'1'n=\i1_'|' 20.850 o 2 1.UGL 5
softer only than iron, and less ductile only than gold ; most
difficalt of fusion, above 1607 ol Wedgwood ; a good con-
ductor of electricity and galvanisim ; unalterable by ir. and
heal 3 converted into a grey !lu'.'.'lit'l'+ its first degree ol oxida-
tion, by eleclricity ; unites with |1|”"“Pl|"'""“: forms '.‘!!{‘.l'l‘
. Cast

with arsenig, bismuth, antimony, mercury, zinc, tin, lea

; . i =1 2 " . J l . 1d I I b
iron, copper, silver and gold. It is oxidized and dissolved DYy
the .-.\._\.IuLHi:;Lil' acid, and more readily by the mitromuriatic.

Oy<id I
yx1de £,1I!.:..

ACH ABLE METAI
942, Tunssien. Small htly adherent g
g specific gravity 17.5; very inlusible
air by heat, and afterwards acidifiable. Oxide yellow, pulve-

- i 5 1 d i i z 2 1

rulent, colouring glass of a blue or brown colour ; and a white
harsh p:u\{':al - ~]~L'a."IE~.' aravity 0. 12,

o43. Columbium ov Tantalivm has hitherto been examined

only in the state of oxide or acid, which is a white ful'.\-||,-1'

1

insoluble 1in water, n

insoluble 1n .-.~|i|.nlul+|'|t'. nitrie, ol
'.

muriatic acids, but sol in citric, tartaric, and oxalic aci

soluble in water when fused with potass or soda ; solution not
I 1
. huret of potass, but

||1~-L-;;|L:.:|:| )y pruossiate or hiydrosul

pre n_||~|1..|.\|l orange by infusion of o :
244, Arseni Crrey E' ites of a lively Ell"-'_.||lli.r--- : Ilj:lil:(-
specific gravity between 8.5310 and 5,078 ; vaporizable at 540°;
emitting a smell like garlie ; Cry stallizable : oxidizable in the
cold air 3 inflammable at a red heat, and sublimed in the lorm
of the white oxide or acid ; farther oxidizable by the nitric

and nitrous acids : combines with phosphorus, sulphur, a
- I | I

many- of the metals ; soluble in hydrogen gas.  Officinal.
245. Molybd '

ish, friable masses, having little metallic brilliancy ; specific

num. In bleck powder, or ag lutinated, black-
oravity B 61l : |}‘., fl ‘\1III|I'_; ll:-:ll 1||'.Lrli_fl'- mlo a ‘—'-I:I'l' b I|:|:i||l
oxide in needles, and very acidifiable : oxidizable by boiline
a
anulated and friable : acid

51]1']'““!“ acid, and acidifiuble by the nitrie acil, It form:

‘.-u]|.||un'i: and 1s -'li|<'-_‘~-“ are g
white, i.”!-;. rulent, styptic g ~}:1,'{'|r::1' 'P'_'l'.l\'i'l-‘\,' 8.4.00,

246. Chromum. Agglotinats d masses ofa whitish- erey co-
lour; very hard, very brittle, and very infusible ; '.|'|."i|{'.'1-l.‘1 to
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be difficult to oxidize, and easy to disoxidize; does not ap-
pear to iil'l'.ll'.!l':lllt‘-' water ; ||L-i attacked by the -“'“-:J’J-[li"\' ol
muriatic acids: chaneed into a oreen u\;il-El‘. and alierwards
into a red acid, by the nitric acid distilled from it. Usxide of
a beautiful emerald green ; acid red, and, combined with lead,

rich ora ILe- i low.

COMPOUND OXIDES, ACIDS AND ALKALIES.

247. We have :'.iI'L-'.Ld_\' noticed all the binary combinations
which oxygemzable substances form with oxygen I'hese 1n

general have considerable permanence in their characters, and
admit of few variations in the proportions of their constituent
But oxygen is capable of entc ring into combina-
tion at the same time with more thsn one ui;||]||;- substance,

principles,

torming oxides and acids with- double or triple buases, which,
1n consequence of the inereased number ol principles, are stih-
Jectto greater variations in their proportions, and are less per-
manent in their churacters. These are, however, the sub-
stances with which }lli:ll'tlm.:‘}' is chiefly oe upied, as they com-
prehend almost the whole of the vegetable and animal king-
doms. Chemists, borrowing their arrangement from natural
lui«h:r} have almost always considered them under the tutle of
Vi getable and of Animal Substances. But such an arrange-
ment 15 so totally unconnected with the principles of chemis-
try, that the inipes fect stare of oul L:,L:L\L'l'p 15 the only apo-
logy that can be offered for its continu iee ; and limited as
that knowlet I

ge is, we are persuaded that an aitempt ut a classi=
fication of these bodies, on chemical principles, is o be pre-
terred.

COMPOUND OXIDES.

248. The compound oxides are characterized l:lx their great
alterability, and by their affording, when burnt with a sufficient
quantity ol oxygen, both water and carbonic acid. They may
be 1|i'-I\Iu'.' into ;

a. Lernary oxides, containing various proportions of car-
bon, hydiogen, and oxXygen ;
b. Quaternary oxides, consisting of nitrogen, carbon, hy-

Grogen, and OXYren ;

249, The ternary oxides coincide nearly with the ciass of
vegetable subs ances : and are characterize |<_
a. By their ]!l'lﬂ;" converted entirely into water and car-

bonig acid gas, when l'l,]l]'.lll{_‘[L'li, -,h_-('nul[n-.-u'. ll_‘. OXy-
2
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. By their mu]u-rum-r the acid fermentation, from the
u.ll:m of air and water;
¢. And 1 by ||u ir furnis i:lu:r nitrous gas and car bonic acid,
wiu n treated with nitric acid.
250. The quaternary oxides coincide nearly with animal
substances, and are characterized.
a. By their furnishing, when decomposed by oxygen,
.'m..umm;l as well as water and carbonic J[Hl gas ;
. By their becoming putrid from the action of air and
water §
H_\' their leni:-'h[ul'_[ nitrogen gas when treated with ni-
tric acid.
d. And by their furnishing ammonia when triturated
with potass.

FTERNARY OXIDES.

251, [ is a transparent colourless liquid, of an agree-
able penet: » smell, and pungent ng taste: specific
gravity 0.8. It remains floid i1 test natural or artifi-

1
cial uIJui. It boils at 176°, and in vacuum at 56°. Alcohol
unites with water in every !n'nium'lmn. !)nr:l:g the combina-
tion, caloric is evolved, and the specific gravity of the coms
pound is greater than the mean of those of the components
Alcohol dissolves about 60 of sulphur, w hen they are present-
ed to each other in a state of vapour, It also dissolves a littl
[.l-n p‘am-mh These solutions are I'.lL“HI[‘“‘-lii by water, It
dissolves the boracie and carbonic acids, ammonia, sgda, and
}-.1.L~~. and is the means e mp I..:.{:f o (ul:mm the two f.l.E mna
state of purity. Its action on the saits is various. It dissolves
the volatile oils, resins, soaps, balsams, camphor, sugar, tan-
nin, cinchonin, extractive, and in part the gummy resins. Al-
cohiol is very inflammable, and when kindled burns entirely
away, with a blue flame withont smoke. 'l'|1».-],|rm]nrl_s of its
combustion are carbonie acid and water. It is also decom-
posed by being transmitted in the state of vapour through a
red-hot porcelain tube ; by being heated with the fixed alka-
lies; and by the action of the ~n|}-m11|t, nitric, and acetic
acids, and of chlorine. Officinal.

252, Sulphuric ether is a transparent colourless fluid, of a
very fragrant odour, and hot pungent taste : specific gravity
0.758. ir freezes and crysl tallizes at —46°. ]! boils at 98°, and
in vacuum at —20°, It is ve ry soluble in air, and during its
ration it produces an intense degree of cold. Itis solu-
ble in ten parts of water, and in alcohol in every I1|u|1u|1][!ﬂ_
[t dissolves a small portion of phosphorus, and the solution is
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decomposed by alcohol. It absorbs nitrous gas, combines
with ammonia, and

1

dissolves the volatile oils, resins, and Ca-
outchoue. Ether is extremelv inflammable, and burns with

o white flame.  Iis vapour explodes when kindled in contacl
with oxygen gras. It is decon posed by sulphuric acid, chlos
rine, and by being transmitted

l||!:,|l,|-_-l| a red lull i]llt't'tlll:ll
tube.

Its constituents are oxygen, carbon, and I:'\'Ill'll_:i!'l].',
the proportions not ascertained. f,‘{;.—
25%. An ether

prepared by mea

.".-'..-'14'.' l'l

16

rfectly similar to the sulphuric may be

18 of the phosphoric or arsenic acids. Into

the compesition of these ethers, none of the acid enters.
254. Murial

ic ether, nitrous ether, and hydriodic ether, agree
in |

eing more volatile than aleehol, but each of them derives
peculiar properties from: the acid which enters into their
(.".JJi,:IIt'.‘-.iEH!H- as an essential constituent,.

Aeetie ether, benzoic ethe ry oxalic ether, nitric ether,
malic ethery and tartarie ether, agree in i]!‘in_-_t less volatile than
alcohol, and differ like the preceding from the I
their respective acids.

256, Pyroacetic spirit is procured in greatest purity by dis-
tilling acetate of barytes. It is a white, limpid fluid, taste at
first acrid, afterwards cooling, smell resembling a mixture of
peppermint and bitter almonds specific gravity 0.7864, in-
flammable, boils at 163°, It mixes readily with water, alco-
hol and volatile oil, and hot olive oil. It d
and, when hot, wax and tallow, and

iresence ol

issolves camphor,
a little sulphur and phos-

pherus. It dissolves potass, becoming darker coloured. It
is changed by sulphuric acid, and is decomposed by nitrie.
It enters into combination with muriatic

acid, forming with it
4 peculiar compound. It is contained in vinegar,

=57, Fized Oils are transparent, more or less coloured,
somewhat viscid, inodorous fluids, having a mild taste and
unctuous feel. In the diffi
ries from 0.9403 to 0.9 5¢
differs considerably,
the ordinary tempe

rent species the specific gravity va-
3. The point of congelation” also
but in general it is within the range of
eratures of the atmosphere. Their boiling
point exceeds 600° 3 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
hmng filtered through hot charcoal. When assisted by heat,
L]'_"}' dissolve sulphur and phosphorus. They mav be blended
With sugar and gum b nulsic
dissolve the volatile oil
alkalies anq e
plasters, The
habitudeg

y trituration, as in emulsions, and they
8, resins, and gummy resins. - With the
wths they form soaps, and with metallic oxides
Yy are not soluble in water, but have various
in regard to alcohol. They unite readily with
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oxveen, which renders them concrescible. Those oils which
[11':; without 1”"‘"'.'—'. their transparency, as linseed oil, are
termed drying oils, in contradistinction to the fat oils, which
from exposure become white, opaque and thick, and re-
main greasy, such as oil of olives or of almonds. When
they become rancid, they undergo a further degree of decom-
position, and are found to contain sebacic acid. il in the
slatle :||l |._'=_l|1||||' IS :||”.[L1||L|'.l1|1 » .'I.Il'i burns w Ifil | \\Illl‘.' ii.'llllr'.
When the combustion is complete, the products are ¢ arbonic
acid oas and water, but in Il_rrlu_'t:;i s00k 1s .'x!dlllt'i]ll*—»]-f_i d. The
sulphuric acid renders the fixed oils brown and thick, and con-
verts them into water and charcoal. The nitriec acid OXygo=
nizes them. The |l.\.'\.;11.'|I=!.l'li muriagtic acid or chlorine blan-
ches 1|4|'IL|,;|r|:i renders them concrete, like tallow or wax.
The oils oxidize several of the metals, and are oxidized by
several of their oxides. Officinal : Qil of almonds, linseed,
mustard, castor oil, and cocoa butter.

958, Animal fails possess many properties in common with

the fixed oils, and differ chiefly 1n their being congealed and
opuque al the temperature ol the atmosphere. They differ
considerably in fluidity, from the%emifluid tucks’ grease to
the solid mutton suet. Al these lats as well as the fixed

oils have been lutely asceriained by M. Chevrueil and Brac-
conot to consist of two substances, Stearin and l',l:-.m, COlMl=
bined in different proporiions.

259, Stearin 1s 1'r'l‘,'}-'..||:|£:1':|i,r_-, white and |H'ilfl1'. with little
smell or taste. It melts at from 109% to 120%, is soluble in
alcohol. It is altered by the action of alkalies, and forms
with them soUp

260, Flain is the fluid constituent of oil and fat, remaining
;fiitii-. at 594 It 1s seldom pure ol freet from colour and

taste.

261, Wax is a solid of considerable consistence, granulated
and crystalline in its fracture, of a white colour, and without
any remarkable odour or taste. It softens and becomes ;L:|:|--~
tic when ve ry slightly heated; at 142° it melts ; at a higher
temperalure it 18 in parl vaporized and decomposed, and its
vapour is inflammable, It resists in a remarkable degree the
but in most of its other properties it re-

action of the acids ;
semibles the hxed oils. f_'.s' tctnal.

GZ. Sper macelt n ay b abtained cry stallized m white ar-
gentine l'.'”i'”" of an unctuous feel and taste, and ayv |1|l]
smell It mielts between 90° and 95°%, and at a hi;_'hs'r Lem-
perature may e sublimed almost iJ[Il_‘lI-H.;_"i'l[. Its vapour 15
inflarnmable. and its fame is bright, clear, and without smell.

By exposure Lo the air it becomes rancig. 1t is soluble, es-
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pecially by the a

istance of heat, in alcohol and inv!_ht‘r. IIJ‘-
its other properties it agrees with the fixed oils, with which
it unites very readily En. fusion. Muscular flesh, by long ma-
ceration in water, is conve rted into a substance very :ll'.;l:ﬂ:—
ZOous to spermaceti, but more fu sible, melting at 82°; and l‘_-
| alculi often consist of another, which is mmla less fusi-
equiring a heat of 192° for its fusion. For all these vi-
leles, Fourcroy has p roposed the F‘“*'“ name A
Officinal : Spermaceti.
} ps are combinations of " the fluid or concrete fixed
olls with alkalies, earths, or metallic oxides. The alkaline
¢ s have an up mpleasant taste and peculiar smell, form a
solution wilth w:

1 1
iter, and a transparent one with alcohol,
|:|1n-|'-n-r|' White sOAp 1s Ny wde of soda
a |L]I olve ol or tallow

and are powerfully

lnuu.n soap contains also resin.  Soft
]

s0ap consiste of potass and whale oil: the white spots in 1t
ate from the addition ol a litte tallow. The \u|;|11'|l- liniment
of the Ill'.."JIILI.I.':'I]!II'i.'I‘-\ 15 a soap of ammonia and olive oil.
The alkaline sonps are -.luum}m ed by all Llu earthy salts.
The alkali of the soap combines with the acid of 1|n salts, and
an earthy soap is formed from the union of the earth and oil.
The [||_\ SGdaps are |I|~_~|-.l.h|i In water. The alk line s0aps
alt -.;l':‘IIEI|'!:'-|.'JI In the same way EI-' the !llr.'1.l||jl' sSAlls. -”u'
metallic soaps are also insoluble in water ; many ol them are
soluble in oil, and some of them in ; nlm!u-l Officinal : Soaps

of soda and ammonia.
264, Plasters are also combinations of oil wit h metallic ox-
1des. They ar ¢ prepared by their immediate action on each

other. OQljye ml and ||Ih11m- are most commonly employed.
Opicinal : Liths irge plaster,
265. Volatile o1 x’x differ l:um the fixed oils most remarkal ol
JH |-L'itl-' vaporized unchanged by heat under 219 by eva-
ating completely, without |L<|-.ai~n a stain on paper 3 by be-
11ir

sapid, often pungent and udurum and by being soluble
in alcohol, and to a certain degree in water,
imflammable
{]

lllt‘. are more
than the fixed oils, and burn with a large white
lame, emil a great deal of smoke,

Ior 1l

and Fequire more oxygen
their combustion,

By exposure to the air they hu.um
Coloured and l]uti-. and are

at last converted into an almost
Inodorous resin,

i hey are also oxidized and conver |[1l into

|:J\ muriate of I||t|\ll!‘. and munriate of LI.IIrIII"I'le"\': the
acids acp op them with great

résins

violence, and are even ble

ol |1|illu-t||-- them. On the other hand, they resist consider-
ably the action of the alkalies, In their other general proper-
ties they agree with the fixed oils, from which they seem to
1ifl

dlirer

in LUI'IIII:JRIEEII]J,, “”‘.5 in cont; uning a largel proportion
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;]l-in.ll'n_'_:\":i. In other re LI awried,
l-‘.‘-'!.'ln'l‘i'.!”"‘. in their taste ne i
wialer, others are viscid, othi | it m 0
of temperature, and are eve ¥y concrete, and ti
are capable of forming cry stallizations.  T'heir predominant
colonrs are the different shades of yellow and red, but the:
are also blue, green and glaucouns essential oils. 'heir spe
cific gravity varies from 0.8697 to 1.0439. Officinal : - Oil o
anise, rnl}g'i.luh caraway, fennel, juniper, lavender, mace, or}
1e, S48

ganun, Iu.‘ﬂl]\'l'll\::i. |n|-'|1r|:-r',--|-.L pimento, rosemaiary, i
Fi |

salias, .‘-.l\'iliL‘; ~|Jl'.|‘.'1|-l:". turpentine, -':-.\'.--:, and all arcemat
ve oils Oil of amb r, 0l

or odorous substances.  Lwpyr
hartshorn, of petrolenm.

266. Resins are concrete substances, possessing a certain
degree HE'11':1!1.-|1.']1'i.‘.11:"'.', and generally of an amber or brownish
red colour. Their texture is homogeneous, and their fracture
r, which rr:|:'..il'3.-

vitreons. They are easily reduced to powd:

asgolatinates.  Their specific gravity varies from 1.0452 to .
1.2289. 'They have little taste or smell. They are electrics,

melt without sul-

i':?\"!!l!'d_'il o a certain deoree of l'n'.'a[, they

fering alteration, but they are decomposed when converted in-
to vapour. ‘Their vapour is inflammable, and burns with
large strong flame and a greal deal of scot. Resins unite by
fusion with sulphur, difficultly with phosphorus. They are so-
luble in aleohol, the fixed and the volatile oils, and. alkalies
and in nitric acid with evolution of nitric oxide gns. They
are insoluble in water, and are mot acted upon -
oxides, Officinal : Pine resiny dragon’s blood,
Peru, Tolu, Gilead and Canada, turpentine, benzoin, storax

by metallic
bals:

tiche, sandarac, elemi.

olibanum, tacamahac, mas

267. Guaiac differs from the resins in being soluble mn ni-
tric acid without the assistance of heat, and forming oxalic
acid instead of tannin; in nitric and oxymuriatic acid, chan-
ging the colour of its solutions to green, blue, and brown, suc-
cessively, and in affording a larger quantity of charcoal. Of:

268. Lac differs from resin in not i--‘-ili._:_l soluble in alcohol
without the aid of a ]',ni!in_g.r temperature, and in i:till;'_ ;H'rtj-
pit:m,-d from it as it cools. Vauquelin analyzed a }!'-l-lll resin
trom Madagascar, which contained both resin and lac in the
I\[r}iull'ii[ﬂ].‘- Uil 84 to 6.

269, Amber, copal, and about one-filth of sandarac, differ
from the resins in not h:-inu_r:' soluble in alecohel without pecu-
liar management.

270. Camphor 1s a concrete {riable substance, of a white co-
lour, with a considerable degree of transparvency, and a cry-

talline appearance, specific gravity 0.9887. lts taste is bit
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ter and acri

ind its smell pene trating and peculiar. It is
d unchanged by a heat of 145°, but may be melted
y suddenly exposing it to 802°,

evaporat
1
sed ervatalls hexagonal plates

4 crystallizes in hexagonn Plates.
Ly infl immalbile,

The vapour when conden-

Lts vapour is L'Ht'l‘tl]illi’_'f
and when kindled, burns with a very white
rreat deal of smoke, leaving no residuum. The
produets of its combustion are carbonio acid gas, charcoal,
r.  Camphor is soluble in alcohol and in the

'll._".lln.'.

] . itions it is pre cipitated by water. It is also

oluble in hot oils, both volatile and fixed, but on 1'!1:1!:.'::_; 50 =
parates from them in plumose crystals. It is insoluble in wa-
|

er, and is not acted on by the alkalies, metals, or metallic
doxides. By, epeated distillation with nitric acid it

Is convert-

ed mnto camphoric acid. [ exists in many vegetables, but is
i - . 3 £ Y i : 7
chiefly procared from the lawrius cas wa., Officinal.
271. Starch is a fine white powder, g

r'|1¢'l':1||:l,' concreted in
e hexagonal eolumns, smooth to the feel,
ticular sound when compre: ed,

Lo Itis li«';_'nmlum-:l |=_-;' heat. It
water or in aleohol. Warm water
into a kind of mucilage, which on coo
consistence. This jelly, when dried by heat, becomes trans-
parent and brittle like oum, but
Starch, after being thus d
due d to 118

and emitting a
It has neither taste nor

15 not soluble in cold
about 190 F. converts it
ling assumes a gelatinous

is not soluble in cold water.
lissolved in hot water, cannot be re-
original state. It is precipitated by infusion of
recipitate is redissolved on heating the mix-
20°, but is not soluble in alcohol. At 78 F. its wa-
tery solution ferments on the ad
it becomes soluble in

galls, and the |
ture to 1

dition of yeast. By roasting
cold water. Is converted by three or
four hours boiling with sulphuric acid into a saecharine liguid.
Officinal : Wheat, starch, flour, barley, oats.

e

HEr "".-‘"”"""’.'--”:"‘ cryst

TH : 2 B
allizes in white, transparent, hard, brit-
tle, rhomboidal prisi

; ns ;5 taste cool and nauseous readily so-
luble in hot water, sparingly in cold, and insoluble in alechol.
Solution does not affect vegetable blues, infusion of nutgalls,
acetate of lead, oxalate of ammonia, muriate of barytes, or hy-
drosulphuret of potass. Potass disengages no ammonia, buf
renders it more soluble in water. It dissolves in nitric acid,
forming a solution of a yellow colour and bitter taste. It has
hitherto been found only in th
278. Imudin is a white
1_‘-' soluble in hot wat r;
-‘“E_'“‘IH of caromel
nitrie acj
274, Steerag

LT,

¢ expressed jnice of asparagus.
powder, insoluble in cold, but readi-
insoluble in aleohol ; burns with the
» and yields oxalic acid, when treated with

1 s a hard but brittle substance, of a white Co-
tisposed to form semi-transparent crystallizations, of a
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sweet taste, and without smell. W hen heated sufficiently it
melts, is decomposed, emits a peculiat smell (caromel), and
Sugar at 40° is soluble in its own welght

ol water, and in still less at 212°. It is also saluble 1n about
four parts of boiling alecohol. It combines with volatile oi
;md renders them |||1-1'i|\|.—' with water. [t also unites with

| 1
el slii=

becomes inflamed.

potass and lime. [t is decomposed by the concent

ilhl]!i'\' and nitric acids. '\:'u.m't;u'llj,_' to Lavoisier’s and Dr

riments, it consists of about 64 oxygen, 23

Thomson’s exp
Qfficinal : Sugar, honey, manna.

charcoal, and 8 hydrogen.

975. Sarcocoll (Dr Thomson) does not crystall =011
in water and alcohol. Taste bitter sweet. Soluble 1n nmitric

acid, and yields oxalic acid. Qfficinal : Sarcocoll, extract of

Lic juorice.

276. Jelly is contained in the _;.'Iie'r- of acid fruits. It 15 de-
|

ited from them in the form of a solt tremulous mass, almaost

105

1-,-,.:;'.|_||'||--.~.\ ;:i.x! ;I!l'l'l'il]’]l' Loy 1|llt' taste. Il i- -;r';||'|_'|-|'_ "L"!I:!‘!l' 111
cold water, but very soluble in hot water : and when the so-
lution cools, it again assumes a gelatinous state. With sugai
its combination 1s well known. “.‘ |“-'!.! boilin o it loses this

property of congealing. When dried, it becomes transparent,
hard and brittle, resembling gum. It combines with the al-

and is converted by the nitric acid into oxalic acid.

]".:l]il'_‘-,,
Officinal : Acidulous fruits.

-h‘_!_.".'. Tannin, when completely dried, is a brittle substance,
of a black colour, and vitreous fracture ; it I
hol 5 it is much more soluble in hot than in cold water. The

KIS Al
5 soluble 1n alco-

solution has a dark brown coloury astringent taste, and pecu-
liar smell ; it is precipitated by acids, in the form of a viscid
fluid, like ill':.'l';l: it 1s also ]H';-fipil;.[rﬂ bv carbonate |:|'E;r|[.‘|u'-
e elastie pre c'lzh:f.;m- with

in vellow flakes; it forms an insolub
gelatin, and dark blue or black precipitates with iron. Mr
Hatchett has prepared a species of tannin artificially by the
action of nitrous acid on charcoal, and various .\~1|ll.~§:1‘l1:'t'f- CONN-
taining charcoal. Officinal : Galls, uva ursi, tormentil, rhu-
barb, sarsaparilla, St Lucie cinchona, swietenia, simarouba,
filix mas, kino, catechu, salix.

Fmetine, i|'_:11=];:1!'1 nt mt',|]|'-i, r:r,; ||1!'l1\'\.lli‘ it—'l't'lE i'uiull?‘;

scarcely any simell ; taste bitter; slightly ac rid and not at all
pauseous ; inalterable in the air; soluble in water and aleohol,
but insoluble in ethers; decomposed by the sulphuric and
nitrie acids, and dissolved by the muriatic and !1|1r-~|r1|ma-3r
acids ; precipitated by the gallic acid, by the salts of lead and
E‘]'.1||]|'.

9=9. Picrotorine, brilliant semitrans

parent white quadran.
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gular prisms, soluble in alcohol
alkalies j]l

and water, solutions of the
acetic and diluted nitric acids ; soluble in oil.

QUATERNARY OXIDES,

Ly

80. Gum, when pure, is transparent a

uced to powder, without smell and of
taste.

nd eolourless, casily

red a slightly sweetish
I'he solution of gum in water constitutes mucilage ; it
n dries when exposed to the air.
ak acids ; but is totally insoluble
in alecohol, which even precipitates it from mucilage, When
triturated with a small quantity of oil or resin, it
miscible with water., Gum is very |

1s thick and adhesive, and soo
Gium is also soluble in the we

renders them
ittle :Ii.-pumwi to spontane-
ay be kept for many years
at it 1s t!i't'utupcnt-tf !J}' the
ygemzement with nitrie
cie, malic, and oxalic acid ;

ousdecomposition 3 even mucilage n;
without change ; 1 strong acids,
By ox acidy it forms succe ssively mu-
- with oxymuriatic acid i
citriec acid. When exposed to heat, it (
ens, swells,

forms
es not melt, bug sofi-
II.'FI“l'IlIil d. li- Pro-
tted hydrogen fis,

and becomes charred and i

ducts are carbonic ac id, and carbure

Cme=
pyreumatic oil, and a considerable quantity of acetic acid
| g A ]
combined with a litie ammonia.  Officinal : Gum arabic

oy L]
linseed, quincesced.

281, Lragacantlis opaque and white, difficultly pulveriza-

sparingly soluble in water, but ab-
and forms a paste. Its solution T
but cannot be drawn out into threads, I
readily, and acquires a fetid smell,

trate of me reury. It is insoluble in
contain more Illllu‘-,ru,-ll
Tragacanth. '

ble, not sweetish, is very
sorbs a large proportion,
adhesive, moulds
It is precipitated by ni.-
alcohol ; and )

gtems Lo
and lime than gum

[iul"‘. f:iﬁ’i.f tnal :
282, Ulmin, a solid, hard, black subs
able lustre ; when reduced to powder, brown : insipid, but
readily soluble in the mouth ; soluble in

water: solution transparent,
nous or adhesive

tance, with consider-

a sinall quantity of
blackish brown, naot
i msoluble in alcohol or ether ; convertible
ito resin by nitrie or oXymuriatic acid. Hitherto examined
only by Klaproth, and supposed to be a produet of the telmus
nioyra,

v ."I'\:';- I'-’E'_-'-"r.'l |'.’.-'
in -‘|l'u!|ul-1 it is
ble ¢ [||r-1',

mucilagi-

¢ 1s soluble in water, especially when hot, and
also soluble in the weak acids, but is insolu-
It attracts moisture

from the atmosphere ; and
ssolved ip waler,

it absorbs oxygpen
it is also aliered

“m-,“ di and becomes In-
soluble and precipitated by oxy-
affinity for alumina, and

| i
al metallic salts, It 1s found in almost all plants,

ill. waler -
muriatic aeid ; has a strong
tompaoses sevep



Ixiv

ILS L']I iracters

L I.I.-I:I--.ll-\-lll ST i
”.""'I nal : Saffrony aloes.

but can scarcely
are not well ascert:

: : : : :
284, Gum-resins, In strict propriety, should not be noticed

here, as they are secondary compounds, and probably vary
. Y PRy 1 i =
much in their nature. ['hey seem to be compounas ol resin
. - i i X 1 1 - 1 -
\';LI]| extractive and essential oil, and per |;.|.||- other immediate
1 )7 - J " ;

s not yet ascertained., (fficenal - Gum: ammoniac,

A 1
Principi

galbanum, scammony, assafectida myrrh, sagape-

num, olibanum.
285. Bitter principle ( ['homson), intensely bitter, ol a yel-
e dry, not tus !|||',

lowish colonr, ductile while soft, brittle wi

sable, precipitated

soluble in alcohel and water, not erystalliz
by mitrate of silver, acet: nal : (Quassia, men-

e of lea
tian, :'nJu('}'HII], 'I-r.:-.;m., _-'.:n;l':'a.\'.ih.'l. ti:|lu1l'-lt1TI1 colomba,
. L. = b
![|;‘|1'~i.. ||'c'|.J||‘ | ser Of aurys ],\||.w'—|.'l,l Hﬁir-ll-\', ditferent t.[u-..
cies of artemisia, cinchona Jama 518,
: | )

able, soluble in about 400

286. Narcotic principle, crysts
parts ol |n1ii::n-_-| water, in cold water, 1 24 pm 0 "]":li".'—:-

alcohol, in hot ether, i d in hot volatile oils, fu-
.~'i|l£|', not \'<:5;|{§!:', i'|,

all aclas,

Opiumy lactu-

v narcotic.  Officis

ca, belladona, hyoseyamus, hemlock, stramonium.
soluble in alcohol, water, acids, and

a67. Aervid ,'=J.J-.'.-'f.|, £y
alkalies, rises in distillation with water and :1i-‘n||ul, not neu

tralized by alkalies or acids. Officinal : Squills, ¢
chicum, asarum, arum, hellebore, brvony, iris, ranunculus,
divitalis, viola, scurvyerass, mustard.
288 (Y ]
precipitated by infusion of walls ; ]alx'{'!;ﬂ'[::‘.l' soluble in al
hol. Officinal : Cinchona officinalis, colomba, angustura,
Ipecacuan, pepper, opium, capsicum. : : :
289. Indigo has a deep blue colour, 1s slicht and {riable,

ohol, ether, and

=3 I mey ) nwater
oty not acrid, soluble in alcohol and in water,

A

without taste or smell, insoluble in water, ¢
oils, forming a deep blue solution with sulphuric acid; when
precipitated fromacids, goluble in alkalies, becoming green, It

is obtained from the indigofera tinctoria and isatis tinctoria.

290. Caontchone, when smoke has not been cmployed in

drying it, is of a/white colour, soft, pliable, extremely elastic,
and difficultly torn ; specific gravity 0.9335; inalterable by
exposure to air; imsoluble in water, but softened, so that
its edges may be made to adhere to each other ; insoluble in
alcoliol ; soluble, without alteration, ine ther previously

ed with water, and in rectified petroleum ; soluble in volatile
-c|, 80 [it 1L it rer

INSs llli=

oils 5 and fusible by heat, but altc

nmable : inseluble

inous after es .'l||il|',lli.1I!: and cooling infl:

in alkalies, and decomposed ba the strone acids. It is obtain-




! 'I,n"»'-"-.'" e o) f .-"Ilr'-' vl [ xh

ed principally from v en
o] g 1oclTHUs inloore
i South America, and the | icus Indica, Artocarpus integy
ik

iolia, and | rcenla elastica in the [ ast [ndies,
) Bivd-time is g "'I'L'I"‘I,I'_'h

caontchoue and Jatropha elastica

y stringy, and tenacious sub-

in water and in cold alcohol ; unites readily
th the vils, and is soluble
Diyed ,\..:."f-"

tance, msoluble

in ether, for |r||-|nrd orecn ~u|nh'-l--

constitutes the epidermis of all ve aetables.  On
the Quercus suber it

o5
is thickened |n. art in a surprising de-
orms common cork. Tt i
very inflam; able, I}urmn:_l_- with
|:_-;|L|r‘.55 * VEry spongy
struum ; it is -

L

aree, and { |i,_-J:t elastic -|1|=~[.=l=='-1‘.
a l-rigt"..‘ white flame, and

charcoal 3 1t is not soluble 1n iany men-

nposed by nitric acid, and is converted In-
) & peenlia » and an unctuons substance.
'] b, B ”"rl.-;'rrtin' nin ? » when 3-i'|,-:'.i'..-i||[ Irom all the other
matters with which it is combined in v
lent, fibrous, or lamellated
conside

retables, isa |1||h':-r'=|~
|!|'nf_‘.'. nore or
able weight, without taste or smell,
Oar \||'|.l'l 1R \".l"“tl'.” wsed to
composed without me lting or

less coloured, of

and insoluble

a sufficient heat, it isde-
swelling, and is converted into
charcoal without any chan ze of form. ||~!n oducts, by coma
bustion, are carbonic ac lli ind carburette
water, empyreumatic oil, and acetic acid,

iR LT ‘l'li rr||l) the
the ¢ kele

water

d hydrogen (s,
By nitric acid, it

is cl , and acetic acids. It forms

:‘|.i.'|{'. Ox
‘ton of all veeetables,
204, Cotton,

taste

a ulmv fibrous subst; ance,
s Insolubie in water.
acids ; seluble i

without smell or
alcohol, ether, oils, and ve oetable

in .~[ru.-r-r- lkaline J".""‘* and when assisted by
heat, in nitric 'i('i.c] !mmmn‘ oxalie acid,

295. f-"m' ' is more or less white, soft,
elastic : o Jnll»u
l[ltHJIJFIIJ"-I vl

insipid and little
IJ ition [l||111|\|h«.umm,m1 inflammable, and
I:\ nitric aeid.

296, Fermg nt, grey white paste,
a |Jlll||| i ».n'li'di smell :
€XCltin

firm and lnlilh. he aving
insoluble in alcohol and in water :

ntation in syrup, and yie Idnn g am-

the vinouys termer
L On l’.jrli”-l!..u!t
207. (:l:'uf;r'_um' & reddish-brown extract, of
smell, and g Strong taste resembling
water and ¢ ilcohol, and the
of u.lh, the nitrate of
lead : it yields

.,._i

moni;

an aromatic
gravy, easily soluble in
solution ]m.: ipitated by infusion

mercury and acetate and nitrate of
AmMmonia.

- Picromel. re
than wate r,
acrid taste,
L{h]tl!

sembling turpentine in ¢ appearance, heavier
without eolour, h; aving
both sweet and bitter.,

Tl!k L-u|i.l['nlt-
rate -}! mere tilt".

a nauseous smell and an
soluble in water and al-
}”itlilillll.ll by subacetate of lead, nit-
salts of iron, but not by infusion of galls
; 1t yields little ammonia.

s

.Hui
r the acetate of lead :




L.

Iilements c'.jr.'l J'r'}a"'e';'e'.r'a:r'-.'-"r',‘- Part

; 3 Loy | -1
11y when t.'.\"til'!":“"l.‘ 15 & I.::I.'i,f'! 15L1Cy 5C

having a vitreous fractures

mi-trans-

299, (el

1|'.'l'|'v!|t:14:ll-[;L‘. {

, resembling horn,
» in boiling water, and forming
it is also soluble,

':"l‘.i-. even '-'-"li":

pitated by

inalterable in the ai
with it i

nd also in the alkalies It 1s preci
tannin, with w Em|‘| it forms ']

-‘1' {'I'l”lJ" "'i::: adhesive,

al IT, .1”l- formin oa brittle subs ous ;|]I|i_!i-;4]';1[:g e,
ammonia, and
'-:'P“'”"':.‘ |\,
vitates being

resembling ove r-tanned leat
soluble in boiling water.
carbonate ol i!lh:l}-n, and '.|','
spluble in water. The solution
comes acid, and afterwards Eu] llc| _
nitric 'lL'ill or lll"i! its IJI'I.'!'.EIH'[‘-. shew that 1t conts 1ins on l\

llLl|||:

er first be-

(l!L l‘nl'||5lh Ll {| |l\.'

a small lun'mrlmn of nitrogen. It is pring ally cont: lined

in the ce lula Iy Memuoranouns, and tendinous parts o [ animals,

and forms an 1mportant article of nourishment. Glue and

isinalass, ich are ||.!|| h emp loy AL d in the arts, are almost
0 |.-|t|'f|| s, COrnu cervi.

pure ela

300, uen, when dried, is a brittle, transparent sub-
stance, of a ]nlu vellow colour, and glutinous taste, without
readily soluble in cold water, insoluble in boiling water,

smell,
but softened and rendered opaque and white when thrown in-

to ;1:" ]l‘n[‘||,|].|'||‘ .11!1[ Ltl.llllln;_f 1ts lll.”l‘-l‘-‘]l]:llx il] llllrlhr]
swelling ; ‘.u-cmning brown, and decrepita
l\l\unl‘l Lo |J| l[ gener: 'il'\ i‘ii‘-|~ iII 1|!' form Il‘. fl ".'i:--{'id,
tr 1|1~.p=|._1]| flui L| ]| 1V |]| r |||1|i taste or simi ||1 .’illi.l 1':"'.““"-' 50~-
luble in cold water. When .v-alu' to 165°, it coagulates in-
LO-a W hite o pacgue 1mass, of considerable l'=1l‘“1i'~it"'('\" it is '.L|--
§0 coaguia ted |.|_5 'u-].u| and acid By and rems liLllr]\ by mu-
riate of ]:L:?'L'.i.l'."\'. Albumen forms with tannin a y llow pre-
imen is not soluble

g when suddenly

cipitate, insoluble in water. Coagulated
either in cold or in boiling water. It is soluble, but with de-
It is also

composition, in the alkalies and alkaline earths.
soluble in the acids, greatly diluted, but may be 11I1{|}1I..\l|1£1
from them by tannin. When :Iut:m[m«ul in, pitric acid «
heat, it is found to contain more nitrogen than gelatin ulcw
White of eo ts of albume nyc u.ll.nnul with a very little
soda, -l'.]!-i'.‘.:}'. and }\}lnu}s}mri' of lime. Albumen also forms a
larg |-E'l'lh- serum of the blood, and is found in
the sap of some tables. It is highly nutritious. Qfficinal
W hite of e

anl., Fior is of a white I‘lllwllt', without taste or 5[]1[-”.'
tough but when dried, hard and almost brittle.

It is not soluble in water or in alcohol. The concentrated

Dl EIJ"J' rilon




s Frssto [ 12 e fav il
.l".I,H.'.nr,-'..';n 0/ REISTNY. i Vi

] P s § = . ] 1 ; e
caustic aikalhie® form with it a kind of fluid VISCIC sOap. It is

dissolved even by the weak and diluted acids : but it unde raoes
1 "y 1 b
SO Clhian e, ]”.. “'Illl"'l it

L]IIL-'-\l]Il. |:.uturlll of _i' |_'l-':"|'.-
HEI[E |---_I|’_"

soluble in hot water. 1‘ ceration in water, it

. A F. X . L 1 ey
becomes putrid, _-..-.<| 15 converted into adipocire. W Lol
i . A :

LolIng 1n water, it 1s rendered :1;:i;_[|; al

decomposi

1l corneous When

by heat or nitrie acid, it is found to contsin a
[ | : & | i 7
large proportion of nitrogen, It forms the basis of the mns-

ntity 1n the blood.
r from it in

cular fibre, and is contained i small

does not seem to

The gluten of when
:I:||!|:!. ant property, It 15 eminently 1

rea 1s obtained in the form of brilhant micaceous

s, 1--1'|-||:--,-_' a mass of g «

sy
r CHUWISIN-WiMle ¢0=-
adbering to the vessel contai

e :
auocuit to cut o1

3 hard and granulated inits e unire, gradualiy |u-u':..|||=_-_'
solt, and of the consistency of honey on itssurface; ofa strong,

ungent, disagree-

sgusting, alliaceous odours of an acrid,

e Laste It is |"--|||'r|'4--t'- nt: and r|ln

its solution in wa-
It CAanses

a sensible diminution of ten ||s

‘ature 3 it 1s also
oluble in alcohol,

gpeciall \ '.\Eun agsisted by heat
|: T

Un cool=
7, the alcoholic s |L tion d tl'n

tes crystels of pure urea, Jy
ol |I¢..i', it l|.:||:-, swells I':tl]ftil_\', and at the

to be decompased, mitting an i”"”i'-i“'-"fi-i-l!}'
iry and is converted into ea

1 --:|L|c'nl';1|=|'|.l mia, and
I.'.i!-:iiri'-'-'l ;'I'.-Z|!----_i_'|'li ras. i. rea j- L

arred by 1c1r||.11.u.:tlul

]l

phuric acid ; diluted silphurie ;:.--:.i. ded by heat, is caps

ble of conver ng it entirely into
concentrated nitrous

ace -i. 'mf and ammonia ;
cL.1| c]ullltuj!n 1805 It with I'i |frlli [.\'
hie Hi chi ing
bonic acid gas and nitrogen g
preserves 1I u\\ muriat
carbonic aci

; diluted
3 it almost entirely into car-
53 My

nirie 'h'ld aided :I'

id dissolves and
converts 1t into ammonia and
; potass, a ided | by heat, converts it into the car-
bonate and acetate of ammmonia. 1tinfluences the torm of the
crystallization of the muriates of ammonia and soda.

varies in u-]--ll: Irom a

Tl
ne
solution of urea in waler

a deep brown
to a ]!LLl(' vellow, ;wu.u,m r to its quantity, W ith eight parts
! . s -
| of water it is Fu'l'fw_‘l fluid : it sc arcely |||u]c ‘TZoes spontane-

ous decon l[J[J ition when pure, but the add ition of some albiu-

men occasions it to patrify re ipidly. By reps :LI:'I] distillation
: it is entire .\ Conve Iltl| into carbon: ite t:]l;nm-“_.g;j;;, With ni-
1 tric acid it forms a pearly crystalline preg ipitate; it also forms
X Precipitates with the nitrates of Il.ui. mercury, and silver. It

1§ Not precipitated by taunin or gallic acid. Urea is only oh-

tamned from uripe |}|F evaporating the solution of a thick ex-
y tract of urine in _m,ulm’




Elements of P harmacy.

COMPOUND ACIDS.

303. ”l--n,h.]'ruulul acids 5|e.-~r-- the properties of acids in
general; but they are distinguis hed from the acids with sim-
le bases, by their great alterability.

804. The tern: Ty ac ids coincide nea -'i'\' with the vegetable
acids, and are characterized by their llu-.-r converted entirely

into water and carbonic 1{hLI when completely decompos ed

by oxygen. They consist of various proportions of carbon,
ll‘rtiltl"’t]]. and oxygzen.
805. The quaternary acids coincide nearly with the animal

acids : and are charac L(H;ul by their furnis tutw ammonia, as
well as water and carbonic acid, when decomposed.

TERNARY ACIDS.

306. Acetic acid is a transparent and colonrless fluid, of an
extremely pungent smell and a caustic acid taste, capable of
reddening and bli ing the skin. It is very volatile, and its
' ighly inflammable ; it combines with water in eve-

vapour is |
Iy propor tion ; with sugar, mucilage, volatile oils, alcohol;
it dissolves boracic acid, and absorbs carbonic acid gas; it is
formed by the ac idification of sugar, and by the i.|t COMPOSi-

tion of some other ternary and quaternary compounds by
heat or acids. It is duump(mll by the ~mp||m]t and nitrie
acids, and by heat, In its ordinary state, it has cmh an acid
taste, a pleasant t]i]{:llll. spec ific gravity 1.0005, conge: als and
crystallizes at —22°% and is v 1!1l|11.r'li1 at 212°  Qfficinal

807. Formic acid 1s In most respects .'l]JLI.lIFI'_“IJLIn to :u‘t-[[r
acid, but has a peculiar smell, and greater specific gravity,
h[_m”‘ 1.102 to 1.118.

308, Oralic acid is obtained in prismatic cr ul.nlw, transpa-
rent and colourless, of a very acid taste, soluble in their own
l.'.u-rh[h! water at 212%, and in about two waters at 65°
Buiimw alcohol dissolves somewhat more than halfits weight,
and at an m:inm:!, e |.||ar.1.|rt1u a little more than u]u—i]mtl
It is soluble in the muriatic and acetic acids. It is decom-
posed by heat, »u:luilmlt acid, and nitric acid. According to
n, 32 carbon, and 4 inqllurn“

Thomson, it consists of 64 oxyge

309, Mellitic acid crystallizes in very fine 1|lr|‘Eu, or small
short prisms, uI' a brownish eolour, and a sweetish sour, but
afterwards bitterish taste ; sparingly soluble in w m:, and de-
¢ acid by ni-

('f1||]]}[:a_-1'd by heat, but not convertible in
tric acid. _ - 1t

810. Turtaric acid varies 1n the forms of its crystals; its
specific gravity is 1.5962 ; it Is permanent in the air ; it is de-




sect. 1. .!":-,fhf-fuﬂh" 4:,,"'(1.;.fr'a‘|fa‘e'.\'=‘.-'ffp'- Ixix
¥ ‘ . s s 1 he =
composed by heat ; it dissolves readily in water, and the solu-
tion, when very weak, is decomposed by the :illlnl:-]lllt'Tt‘L It
may be changed by nitric acid into oxalic acid. According to

'ourcroy, it consists of 70.5 oxvoen, 19.0 earbon, and 10.5
j!"IHIl!?_l'!}-, ( !

311, Pyrotarta
and crystallizable -
nitrs

Exists in tamarinds, grapes, &c.
acid, extremely acid, soluble in water,
melts and sublimes by heat, precipitates
of mercury, but not nitrate of silver or acetate of lead.

312. Clitrie acid crystallizes in rhomboidal prisms, which
suffer no change from exposure to the air, and have an exceed~
ingly acid taste. When sufficiently heated, they melt, swell,
and emit fumes, and are partly sublimed unchauged, and part-

Iy decom

posed. Water, at ordinary temperatures, dissolves

one half of its weight of these crystals; at 212° twice its
1.1.l-1_f_'_|1:, The solution L:J;:|,_-t._(.]| S spontaneous :jt.L.“m}"mtmn
very slowly.  Sulphuric acid chars if

¥ .']'IJL! i[!l'J]l.‘-. ‘.'|||L':l_‘:,'!1'.
Nitrie acid converts it

into oxalic and acetie acids. Officinal :
Orange and lemon juice, he ps, &ec.

818. Malic acid is a wvisecid fluid,
tion, of a reddish-brown colour,
ists in the juice of apples

capable of erystalliza-
and very acid taste. It ex-
y and combined with lime, in that of
the common house-leck. It forms precipitates in the golu-
[E‘.'II lJI IiI-' ||i5_1"_!‘,|,'-, :Itl IIIr_‘Tl.‘.iI'." I:k'.ltl:, ;'LHl! Hil\.'t'[', f_’fl'rll". ,-_-,-;,'.l"
ii._stlh‘l'j"\'. p

| I R PR
..Il!:l!,-, S10C; elder, &c.
314, G

acid crystallizes in brilliant colourless plates, of
acid and somewhat austere f

when heated,
heat,

an aste, and of a peculiar odour
It may be sublimed undecomposed, by a gentle
I-'. 15 not :llll'l'L'Ll: lr_\' EXposure Lo the '.Iil'. 15 hn]’lll.\]q* ;1'!
of water at 2129, and in 12 waters at 60, and in four
times its weight of alcohol. It has a strong affinity for me-
tallic oxides, especially those of iron. I ]Inl'r:,'ipil:u:.-s gold,
Copper, and silver brown, mercury orange, iron black, bis-
muth yellow, and lead white, {)I-'J;'.-'r'f'xa'r:rf : It exists in nut-
galls, and in most astringent \'t‘:‘:L:t:Il‘It' substances.

315. Mucic acid is a white gritty powder, of a slightly acid
taste, soluble in g0 times its u'vi.ll_g'lal Ui'l:m]in;_r‘ water,

316. Benzoic acid crystallizes in compressed prisms of a
pungent taste and smell. It is fusible, and evaporates by heat,
for the most party without change,
and burns entirely away, :
very FJ.:'LIJ'E“:'.Ll_i' m.-iu!.l.- !

It is also inflammable,
It is permanent in the air. Itis

in cold water ; but at 2129 it dissolves
in about 24 waters, 1t is also soluble in hot acetic acid. It
15 ‘“E_llllh', without change, in alecohol, in concentrated sul-
l]hr“.”_k' and nitric acid, and is .-L-!];;J';uul from them h:.' water,
:j-"f’r“””-'f- In balsams of Tolu and Peru, benzoin, storax,

c,
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917. Succinic acid crystallizes in transparent white trian-

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

tinl decomposition; more soluble in hot than in cold water :

goluble in hot alcohol.

Moroaxylic acid erystallizes 1n colourless transparent

havine the taste ol succinic acid, and not altered by

sure to the air; vol

i \ 11
tile, readily soluble

219, l"r,u..,.-‘;.-,rJ- e acid g-;-_\.-.';' res 10 W b EIII.!'i"lt'l'!:,lllIh

of a slightly acid bitter taste, rescing

in the air ; sparingly sclubii uble in

hot water « soluble 1 alc ||-'!, the mineral acids, volatile and

1
unctuous oils ; melting

a0, Suberie

and subliming by heat.

tained eithex

i ls

t erystallizable, bt is ¢
Iy T : : il
in the formof thin peliicles, or of a white powder like starch.
At 60° it requires 80 times its weight of water for its
: D

tion; at 140%;, 883 at 2129, enly twice its

l|.,',5[!1!, It melts, and on cooline Hige

may also be sublimed in long 1 I It do i
solutions ot lime, 5-‘-5_\'.“- or strol 1 OF Lhelr salts, 1ol the
sulphates of copper aond of zine. It precipitates ol
silver, muriate of tin, sulphate of iron, nitrate and ace 0
l-_',||;|, and nitrate ol mercury. It is not acted on : I
acid. It is soluble in alcohol, and in the alkalies, forming

with them neéutral salts.

321, Lacecic acrd is obtained in tl '

orm of a reddish li-
y and the smell of
» of Madras ; but

Oon evaporation it assuames [||t: torm of acicular Crystais. It

quors having a slightly bitter saltish tast

new bread, by expression from the whits

] i!; cistilation. !l IiL'iil,'||l||J‘-|H'1'.|[;: |I'|:::'-1'HL'!'..|'\ the c:
i

T o i y 3
bonates of lime and =oda It renders the nitrate and muriate
of barytes tn [t assumes a green colour with lime wa-
1

ter, and a purplish colour with sulphate of iron ; and preci-

ralls rreen, acetatd
=

of lead reddish, nitrate of mercury whitish, and also tartrate

pitates sulphuret of lime white, tincture of

of p ash : but this last precipitate is not soluble in potass.
4922.5¢bacte acid has no smell, and a slichtly acid taste. It

15 l'l'}"-‘:ll]l?.ulllil'.. melts like I;‘IF., and is not ‘\t-J!;tli.iq'. It is S0
soluble in Lot water as to become solid on refrigeration. i
is also very soluble in-alcohol. It precipitates the nitrates of
lead, silver, and mercury, and the acetates of lead and mer-
cury. It does not precipitate the waters of lime, baryta, or
:~'.r""||ri::.

89%. Sorbic acid was discovered in 1814 |=3.' Mr Donovan.
In its most concentrated form, it is a deliquescent mass, but
is generally liquid, transparent, without colour or smell, in-




wect, L, Epitome of Chemistry. Ixx1

1+ 1 . a 1 PR e T H
crystallizable, and extremely acid. It keeps long ; 1s solnbl

in water and alcohol ; exists in the berries of the mountain

ash, also in crab apples. !
324, Cinchonic acid erystallizes in ‘h"'""f-’\i“.r-." piates, has
a very acid ta

te, without any bitterness, reddens infusion of
turnsole, is t|l'r‘:rlili“"*|'{| l’_- heat, inalterable in the air, and
VEery soluble in water. FFound in several varieties of cinchona
].l.'!l |1-

325, M acid crystallizes in

has a sweet, acid, bitter taste, is decom

hea
spluble In water,

L'Lll:'lll'[t“‘."p

Meconie acid, colourless, erystallizable by sublimation
in fine needles, precipitates the salts of iron of clierry red
l in opium,

Nanceic acid, i‘.li‘.:ic|, Jlsh.'i"\'*l;liii?.'.|:lx'.. almost colour-

less, and of an intensely acid taste, and decomposed by heat
i

IsLs EJ] \':"_'\'l IC:I.I|-'- W ||;L I ]I:I,\'I‘ tjd'{'ﬁ[]u' ;[¢'|l]
4 llll

1.!’ Lt .'.'.r' ."1'.".|.

solid, and of a pearl white'colour, in-
smell like that of white wax, lighter than water,

not redden tincture of

fnaleiantil.oh ik PR
Ol arnsoie untu 1t e soltened

34 Fahr. it melts into a colourless VEry E!I!I!LH\! li-

ito brilliant crvstals of the
]

-
1

allizes on cooling i

is partly volatilized, and partly dc compos-

s yellow fluid, with a rancid smell

"1 3 - . 18 : 1
P- 1. U.838 5 reddens mfusion of litmus ; insoluble
and very soluble in alcohol ; below 43 IPahr. it

:
) WL

clcular crystais.

J31. Cetic acid is without taste or smell: melts at about
113 Fahr., msoluble in water. soluble in less tl
boiling alcohol 3 the solution reddens turnsole, and on cooling
s brilliant lam

3

ts wel

tals,

ellar cry

¥

cic acid, solidy of a cinnmabar colour, il
1 * . r - ]
smell, and almost without taste, reddens infusion ol e,

1d aleohol, and formin

T

113 1 C
deliquescent, very soluble in water

s with the alkalies, precipitating acetate ol lead ol
h uric acid a com pound scarcely

our, forming v

] » 1 - ¥
ter, convertible into uri¢ acid bv nitric ,u.'.'J, and

JH’-"_:' no ammonia by destructive distillation.

CYANIC ACIDS.

aa9. f_.'r.rr."l.a acyant

{ or prussic acid is a colourless fluid,

£acr . A
' & Strong smell, like that of bi

tter almonds, and a sweetish

pungent taste. It does not redden vegetable blues. It con-
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eists of carbon, azote, and hvdrogen. It is '!1"”." decom-
pos sed 1:\ light, heat, and chlorine. It does not ict upon
the metals, but forms coloured, and generally insoluble com-
binations with l]u-il' oXides. It is obtained from animal sub-
stances by the action of he: nitric acid, fixed a and
putre *Lion. H, icinatl : !;llim‘ almonds, Prounus lauro-ce-

rasns.

844, Ferrocyanic acid i5 com P yosed of the elements of prus-
-."Itln and 1]41 b ||-, k oxide of iron. It 15 of a F"i:l' lemon

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

strong light, It forms direcily with alkalies and earths the
salts lmmml [IJII.- prussiates.

gar

5. Sulphocyanic acid is com |:r--u| of the elemen its of prus-

e :u'u] and sulphur. It is colourless or pinkish, sp. gr. 1.022,
smell pungent like strong acetic acid. Thes: L\\I).tl'il]' were

discovered |1_1, Mr Porret.

; - : .
396. Chlorocyanie acid is a colourless !"i"'"l' [i.‘!‘-lll'_' avery

pungent smell. It reddens infusion of litmus. It precipi-
tates iron green,

OQUATERNARY ACIDS.

337. Amnic acid is obtained in white, brilliant, acicula
crystals, of an acid ta
Hp.umnh solable in cold water, but somewhat more solubl
in hot water. It 1s soluble in alcohol. It is :|rc_L-||!3|||--_-|l Ly
heat.

338. Uric acid, white hard scales, without smell or tast

te, reddening the tineture of tu

S0Ie,

almost insoluble in cold, and very sparingly soluble in boil-
E]l:_: watery but LJLHJJI-'-'-'_:' very soluble '-'~||r-'!| combined with
an excess of 'HII."l“' or ‘*11|I:l ’ iJIHII"I]lllt' in aleohol and 'i!'jl:[']'-
able m the air. It is decomposed at a hich te mperature, and
furnishes carbonate of ammonia, and t".l:illl._lllli acid : and by

nitric acid and chlorine.

COMPOUND ALKEALIES.

336. Morphine, solid and colourless, :'1'1,'~t:|?|'irt-~- in trun
cated transparent and very beautiful pyre -n'm'« easily fusible,
and cry: stalli izing on umluw. decomposed Eu fire, yie |+.||m am-
monia; inflammable; |r|“|||||l3lt in cold, and :|||||__r!_~. soluble

hot water ; very --n]uh‘.v in alcohol and II||e| < its '_-|.-|||I.'u.:_~.

affect the vegetable {-n?mu'.-\ as nlkalies do, and it neutraliz

acids, forming with them crystallizable salts. It is got from

opium.
340, S¢

ne. It is white iIH'll|t'|1|l|L.. and of an ||| upport-

able bitterness ; crvstallizes in four-sided pr 18T 18, terminated

by four-sided elliptical 5'-3':'.|1...|..-, is soluble in alcohol, but
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not very soluble in water or ether. It exerts no action on
'I.ll!l':l"'i-l'. gives a green ¢ lour to the ‘|l'll_1f'::l.|=;\' blues, and
restores the blue to paper which has been |'¢-|'.{|!-|1:.'t'i l-_'\'
an acid. It dissolves v ry quickly in acids, saturates them,
and forms with them neutral salts, which are more or less
crystallizable. Weak nitric acid dissolves without altering
it, but.a concentrated acid in:];;nh to this substance a blood
red colour. When the action is continued, the solution be-
comes yellow, and leaves a product of oxalic acid. It is ot
from various species of the genus strychnos,

CHARACTERS OF SECONDARY SALTS DERIVI D FROM THEIK

ACIDS.

241. The nitrites are ch

acterized by their emitting the ni-
trous acid in orange fumes, on the addition of sulphuric
acid.

342. The nitrates, by the action of fire, furnish impure
OXygen o

gas, mixed with nitrogen, and are reduced to their
bases, By the action of concentrated
emit a white vapour ; and they
bustion. Officinal

sulphuric acid, they
'(';n[mhh' ni':-np}‘ul'tlllr;'_[ Corn-
Nitrates of potass and of silver.

143, '] |'|=' cartonaltes iI.i'\.'.':I". ] i:turrl'\t-il.t ir alkaline ].H'n]h_"T-

€% In some '\-!

degree. They are decomposed by all the
ng a brisk effervescence, which is colourless. The
carbonates of the

metals very much resemble their oxides.

f,{-‘,": mal : Carbonates of barvta, of lime, of ]El,'.-_"ll(‘:-!-;l, ol po-
tass, ol soda, of ammonia, of zine, of iron.
4%, B

Dorates are vitrifiable = and their concentrated solu-

tions afford, when heated with the strong sulphurie acid, bril-

liant lamellated crystals, - Officinal :
9445, Itll' SN

_'|.I'Ii| Iu comoe .\Il.lili

Sub-borate of soda.

s, by the action of he ity furnish sulphur,

ates, ||1| anre .:I.-lH ONve ::Hi i||]:: _\l]l]\l]:“-:'b,
with effe rvescence ancd e

xhalation of sulphurous vapours, by
the sulphufic, nitrie, muriatic, and other acids, and by exXpo-
sure to the atn ]

ETVIIT

|

rradually, when :|r'_|.'., and very 'i""']"-

when ‘||'\“I5]".'i ol
346, The s

with charcoal,

+ Sulphate of potass with sulphur.
Hes lorm 3-[||F+|ilL:'l'l-- when heated to redness
and furnish copious precipitates with solutions
ol |1.1:"\'E:|. Officinat ;
copper, iron, mercury.

47, The phosphites are fusible, and, when heated in close
vessels, furnish a little I
When heated in the open air, they emit a phosphorescent
lght, and often flashes of flame, .'I.I"i.'u!lli":l'tlil'll by a strong
smell of garlic, and a thick white vapour, and are converted
into phosphates,

Sulphates of baryta, potass, soda, zinc,

IiitJhiliil'i'li-. and become phosphates.



n £ S

'y :J.‘.r.:f, iusible, vitri-
. ¥ 1

are not 1;e't'r31.|J;|:rz'LJ ||_}-

1 A
cid, without eflerves-

solution by lime water.

* e ;
cence, and precipitable from that
Officinal : Phosphate of soda.

349, The arsen

es are decomposed by heat, and by all the

» grsenal

es are decomposed by charcoal at a hieh

are generally colourless and soluble,
and are precipitated light brown by prussiate of potass.
352 T}

« Colum

» chromat

¢s are ol a vellow or orange colour.

bate of potass resembles boracic acid in its ap-
pearance.
k. ..‘,;
v heat, by exposure of their solutions to the air, and by
stronger acids.  Qfficinal | ¥
mercury.
3 , lu’ $ stron \ eS|
356, Ovolit '

i ales are very .\'.HI'I.T'J-:' in w iter s are I'Ili'{'ﬂr]‘l"f'wf.'i
} | ]
W n

|
Lie

5 are deci
water, a white }~J'L'L'!i|§| ite, which, after beine ex

t, is soluble in acetic acid. The '.':||'I||_" ox

paringly soluble in water ; the alkaline oxal

of combining with excess of acid, and become

857. Mellates, c yst allizable.
=258, .!fl 3

ates. Thi
1

line tartrates are sol

ates, by a red heat, are converted into carbon-

ot ’ 2 a - - ]
earthy tartrates are scarcely soluble I water : the

X :
e ; but when combined with e

1 1 1
cess ol .!;'l'«l. they become much less solu

I'he tartarie

acid is capable of combining at the

1LwWo ||;[-. g,

F ]
W potass and s0da.

Supertartrat of potass, tartra

nt
)

=T
119 o

ssy soluble in alcohol, precipitates

e

:I'l'lf
lead, but not e salts of barvtes i lime,
posed by the stronger mineral acids,
mnd also by the oxalic and tartaric, which f

tirates are deco

m an insoluble
yrecipitate in their solutions. The alkaline citrates ar de-
' & solution of barvtes.

. o S
||::\'II|'_: alkalies for their ll_m-, are :]|-||ri[||_ G
e acidulons malate of lime is soluble in cold watep.
¢ have no

wnd soda are « !'_\,'»?:|||i,ﬂ:||;,|--_ -\Illf-\“.L'r

ates ol potas
i l:.1~!'~ are :rh';.';'a'_r J'J'm"n’lt|.-|:-.

v ,',il-} ImMeLs

5y Jittle known, but generally Ji.|-|;-,jng fes-

and soluble 1n water.
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366. Mo riplal ol |i|i|l'. Il I'Llil'-ll;l'.'.“l'il. \':'\_-.:'||--'. F!d']'ll:!ll'l it
in the air, soluble in water, and precipitating the solutions ol
suver, mercuary, copper, wron, cobalt, and uranium in nitric

and of lead and iron in acetic acid

vi. Camphorates have commonly a bitter taste, burn with

L Dive flame before the Is,’.-n-.'JH|.n,-, and are Lln.-t's'nl[m-w'-'- |’,‘_v'
heat, the acid subliming.

f - = |
erates have in general a bitter taste, and .are de-

CoOmiN 2
36Y9. Laceate of lime IJ.'Hl_!I"-"I H ol s¢
370. Sebates are

37 1. Prussiates of alkalies

id.  They form variously coloured precipitates in
the solutions of the metallic salts, except those of platinum.
Very soluble in water, and the acid is pre-

la deliguescent.
soluble salts.

are easily decomposed even by

1 1
caroonie

itel rom them

in the form of a white crystalline powder,

by the other acids,
373, The urates ave almost insoluble in water. The sub-
urates ol soda and potass are very soluble, and the urie acid

cipitated from the solutions even by the carbonic acid.
2
k. Hosales, unknown,

s have a more or less pure salt taste, 1 hey
are not g .| upon by anv ¢ -|;|lit|x[-.|1_!4' bodv, 1 ||L"\' are all

: j ¢
sotubie i water, and are the most volatile and most difticultly

eal of the neutral salts, They emit \'.]1';:|-
fumes with the sttlphurie acid

sl
s wili

and oxymuriatic acid

/ nal : Muriates of ammonia, soda, lJ.l!'_';i;l,
mercury, antimony. A« cording to Sir H. Davv’s view :
2 first only is a mi

te, or combination of muriatic acid :
ol the respective metals,

uLuers are t'||i=|'.'.i! '8

376. Oxymuriates o L

give out very pure oxygen
e, and become muriates. They

iras
=

by the action of ea
Uo not destrov vei e ('-_J!u'..l'r-, ll'lt.l :Ll'fii I.r~ i'.‘i!‘t“l'l!
, by the stronger acids ; and they in-

bodies, even spontaneously, and with deto-

from them with noise

Hame combustible

$ aflord, when treated with concentrated sul-

a vapour which corrodes glass, and from which
terwards precipitated by water.

s lil'|’.'v.lill'|th;'c| by heat 5 fluate

L

iming, and boracie acid remaining behind.

Il ; S - 1 - 1 . P
] § are cry -1:||:If.|:lﬂl', very msoluble ; ||_\' the ac-
tion of fire, melt gnd decompose easily. They detonate by
percussion with combustible bodies : precipitate with silver
I and very soluble in ammonia.

wilille,
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380. Hydriodates, soluble in water, precipitate silver whites

ind insoluble in ammonia.
CHARACTERS OF SALTS DERIVED FROM THEIR BASES.

Crass rimrst, Alkaling

1e salts. Soluble in water, not pre-
mitated 111,' potass, or oxalic acid.

Genvus 1. Polass. Sapid, bitter, crystallizable, fusible, eal-

cinable, vitrified, or reduced to their base by heat, decompo-

toinal : Sulphate,
nitrate, carbonate, supertartrate, tartrate, acetate.

setd in weneral 15_'.' 1|:l.1'_\ ta, rarely by lime. 0,

G. 11, Sodae. Sapid, bitter, crystallizalrde, commonly con-
taining much water of crystallization, and therefore efflores-
cent, and undergoing the watery fusion and exsiccation’be-
fore they are melted by the fire, de omposed by baryta and

5.

}I'.Jlil

Officinal : Sulphate, muriate, phosphate, carbonate,
tartrate, sub-borate,

G 111, dmmonia. Sapid, acrid, very soluble
edl ul]c".].lln_:_f_-:'[i, or -J-_;'n:l,F-;s.. d, lesine their base

- ‘i
1i1!!ll I' subiime=

artinlly or
1 1 i
totally !J'\ ||--:||J base also expelled by lr:|!'\l:z, potass, -«.u.’;r,
strontia, and lime. Officinal : Muriate, carbonate, acetate,

fr:.'-.!l'n ulphuret.

Crass seconn. FEarthy Salts. Either insoluble in wa-
ter, or, if soluble, pred I!n-’.‘-.'.u' |}'_\' “-ll![ﬂllll!'!l' acid and car-
bonate :Jf'pcﬂal.\q.

GeNvs 1. Baryla. Generally insoluble in water, and inde-
composable by fire; all poisonous,
alkaline carbonates. OQffici

1d llt'l:l.-li!|-r:|-!'t] E1:.' the

{ : Sulphate, carbonate, and mu-
riate.

G. 11. Strontia. Generally insoluble in water, and inde-
composable by fire; not poisonous, and decomposed by the
alkaline earbonates, potass, soda, and baryta,

(. 111. Lime. Generally sparingly soluble in water, decom-
posed by the alkaline carbonates, potass, soda, baryta, and
strontia, and by oxalic acid. Qfficinal : Carbonate, muriate,
phosphate.

G. 1v. Magnesia. Generally soluble in water, and bitter
tjcyrnn:pnsn! Il}' b;u'_\'t.‘;, ilh[.’!:-'.‘-,?'-‘!ll!:l. strontia, and f‘.‘ti'[lF.'l!.:'\' by

Magnesian salts, when added to ammoniacal salts

ammonia. '
containing the same acid, quickly deposite crystals of a triple
ammoniaco-magnesian salt, Officinal : Sulphate, earbonate.

. v. Glucina. Taste sweetish : {Il_'l,'HI]IF'l\I,H[-cl [;.\- all the pre-

ceding bases; when recently precipitated by an alkali, solu-
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ble in L.1r]mn ite of ammonia, precipitated by an infusion ol
nut-galls, and suecinate of potass.

G. vi. dlumina. Gener: ally soluble in water, taste sweet-
ish ‘lIIti styptic; decompos ed by all the preceding bases;
when recently precipitated, soluble in the alkalies, and in -:li_—
i] ic acid, precipitated by hydrosulphuret of potass. Offi-
“"11}" '|‘=LI|| hate.

G, vir. Yiria. S

veetish H"\r11|r‘ taste « deg .|'|‘.E'|-:|_-1'|l by all
the preceding bases ; preci lHI ated by prussiate of potass and
iron, and by infusion of galls.

G. vuu Zirconia. ‘Taste austere ; decomposed b y all the
preceding bases; t“(\]!lll.tlc not soluble in the ;| alies, and
when redissolved in muriatic acid, precipitated by h \l.l-:--lJJ-
P huret of potass, prussiate of potass and iron, and infusion of

1X. Stlie

: ! . g -
a. Forms only one salt with fluorie acid, which
AR S R U g bla i S o s Y
18 erystalliz iie, soluble in excess Ol acli,
fluates

d in the alkaline

Crass THIRD. Meialline s

1. Sol

PoOLass 3

: i e y 7.5 |
in waier, precipitated by .:',:!t';l'sl.';pf|i.'.|'.-1 ol

Insoluble 11
1

i85, O1' W ith \.

r fusithle with horas 1nto a cnlanred
er, 1usibdie with borax i a coloured

into a metallic button.

GEnus 1. Gold. Soluble in wate r, soluti

ution wliuu'. metal
precipitated by sulphate of iron, sulphurous acid, and infusion
of galls : prus

H

ite of potass and iron gives a yellowish-white,
and muriate of tin a i1'1||s||~3 precipitate.
G. 11. Platinum. Solution in water brownish. not precipi-
tated hx prussiate of !uum» and iron, or infusion nilll'-_'.L“n. co-
lmnul 1m-:||1 red by mun--[w- I tin, mets
}:lmull ol ||!.:I1mr4r s precipitated orange by prussiate of mer

cury, and in ‘T”-‘Ul |l¢| crystals ]a\ ]uﬂ 155 and ¢ |l|llm].1
G Sily
of iron.

1l precipitated by sul-

Metal prec |.'-11 ited -r'. copper and su |‘1.:.1n
Precipitated white lnr muriatic .uh[ and the prus-
L'.i'l!l.'x bla LF». !]‘\ ||\t.1|"-'||||]mltt ol i‘n' 155 L!:-.| }'t"ii.uu\';.-'ll-Eu'Lw.|1
by LnIu» un of galls. (H; inal : Nitrate.

. Copper. Soluble in water ; solution blue or green,
rende :ul bright blue by ammonia, metal precipitated M Iron,
precipitated bl ick ln. ]u\uh.ﬁ ulphuret of potass, _.__|-r-pn_--.[|-_\l'a-

low by prussiate of potass and iron, green by alkaline
nites ang ~

arse-

arseniates, and vin by oxalic acid. Offecinal ;

Sulphate, ammoniaret.
G. v. Fron, Soluble

red ;

in water. Solution green or brownish
precipitated blue by the triple prussiates, and purple or
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black .'.H. infusion of
tate, carbonate
. vi. Lead, Insoluble salts eas reidluc

('-‘I:.EIH'I'I"H‘:Z precij 1tate white by f | S5 1l
1 . 1.1 1 *j c
ralls and zine, and black "y bydrosulphuret ol p

cinal : Acetate, subaceta
G. vin. 1
1l

not pr

Is iﬂ't'l'i|‘i1 ited white by trip
by hydrosulphuret of potass, and brown |

-I:f.:.-:!l.l't"-hi' ny-

|

1.“,-“-‘1'IJ_ >
G. vIIL Zinc

metal or infusion of galls; precipitated w

Soluble ; colourl

ple |\|11--=:';a:=-. ].:_I[:'{i-IIiII]I'.E!'Il ol potass, and -.:|!|-|||:1'|_-:L| d il_-.
droren. Officinal

G. 1x. Mereury. Volatile; precipitate by copper metallie,
by triple 1!1-1-‘“i_-_-_.- and muriatic acid white, |1L'|.' hydr

hat tat
Sulphate, acetate.

ret of potass black, and by infusion of ral
Muriate, submuriate, subsulphate, su
G. x. Tellurium. ot |‘-:-:i'.|-l!.'.!|r.| by riple 'l t Pre-

cipitate by zinc black and meta

1 i 1.1 o
119 ;..l'~ll-|l_:I||-:-| 05 1Ht=

ass brown, by infusion of galls yellow, and by
and soluble when the alkali is ndded in excess.
i Precipitate by iron or zine black, by hy-

{ T X1 ! frmony

drosnlphuret of potass orange. Officinal : Muria

1. Solution, colourless. Pre ipitate |

Jlie, by water and triple prussiate white, by
ANTre, :%'i'.el by I-"-'-i||':‘-'f:|-|:|nr-'H |'.!.'['i..

INESE :‘\n-:'lll‘lr'

(. x111. _ , not precipitated by gallic
acid. Precipitated 1.!“. alkalies, trip

irussiate, and hyvdrosul-

¥ white.
(3. x1v. Nickel
prussiate dull green, by hydrosulphuret black, by
metallic.

|=]rr_|"-‘.=-

Salts soluble ; colour

green, prec |,| 1te bhw

triple
of galls grey ish-white, and by iron, &c

\

Soluble, reddish, precipitated by

;. xv. Coba
Or :Lili||!—"n—illrnu-1;, by ll'iJ\ft' prus: 1ate brown with a :‘i: wdle

(3. xv1. Uranium. Soluble, vellow, precipitate by alkalies
w. by alkaline carbonates white, soluble in excess of alka-

ile prossiate brownish: red, by hydrosi
L » -

vellow, and h_\' imnfusion of
qum. Precipitate by alkaline

» i in
by triple prussiate and i:_'.l!1n-li||.-'|:1|.l'|'! agreen, and |-.'\,

Is reddish-brown, solution coloured red by tin,

inlasion ol o
and blue by zinc
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G. xvir. Clromium Precipitate by triple prussiate and

hydrosulphuret green, and
G. xix. Molybd,
prussiate and tinctur |
G, xx. Tynosten. Unknown.
G, xx1. Arsenic Prec |5|' )y water and triple prussiate
white, by hydrosul |>|11I.I[ of pota llow, by sulphate of cop-

by 1nfus

M. -l"'lllln.‘l.i'.- Dine, precipitalc )y Lrl

per green, h\ nitrate of silver ¥

1 ¥ 11- S
Gl xxrI1. f Wumbinum. Col HlTIIf 855 Pri v by alkaline
- - - .

carbonates and zine white, by l' ple prussiate green, by !l_[l:J'L]-

sulphuret of ammonia chocol .-.{_. and by tincture of galls

orange,

Cr. xx1ir. Iridium, Mouriatic and sulphurie solut
nitric re u, precipitate by alkalies oreen and red.

G, xxav. Osmawom. Alkaline solution coloured l"'”'i"" and
vivid blue by infusion of galls.

G. xxv. J iatie aciud
not precipitated by prussiate of potass, muriate or hydrosul-
phuret of ammoniz a, or alkaline carbor
lies vellow,

G. xxv1. Pall

L il

s l|I| le salt with soda -'-‘..11'

1ates, lu'.[. by pure alka-

Acid solutions red .

prussiate of mercury yellowish-white ; by pruss
brown.
G. xxvy 1. Cerium. Acid solutions precipitated by {
XviL. C |

white
1niLe,

PHARMACEU" AL OPERATIONS,

COLLECTION AND PRESERVATION OF SIMPLES.

381. -l"' ACH of the kingdoms of nature fu .|1|~l|--~ substan-

<4 ces which are Llll]’l“\"] in - mec
their natural state, or
art of pharm icy.

1
.,\.“-j

licine, either in
after they have been ].-|';-;s,1:'L~L[ by the

In L[.’llkl[l!l" thes
such 45 fAre

whatever

. 1 - ¥ _‘ Al
i¢y attention must be paid to select
most sound and perfect, to separate from them

is injured or dec: wed, and to free them from all fo-
relam matter
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