OF THE GENERAL PRINCIPLLS
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CHAP. II.

¥ THE PHARMACBUTICAL OPERATIONS TO WHICH THE ARTICLES

OF THE MATERIA MEDICA ARE SUBJECTED.

?\ﬁ TURAL substances are not always obtained in that state
in which they are best adapted to exhibition as remedies.
They arve subjected, therefore, to various processes, with the
view of prr-!:-.-n-m',y them for use: and to ({I['{]}}l{_‘tt‘ this state.
ment of the Principles of Pharmaceutic Chemistry, the na.
ture of these 1s to be ['105-"'_1 ed out.

These processes, or at least the greater number, and the
most important of them, are chemical, and are dependent
therefore on the agencies of those general forces whence
chemical changes arise ; they ave indeed hittle move than ap-
]I]Er:uimm of these, under 1:-1.1“&1]i;ll'-l‘i.':’_,;'llirliiUHH ;::']:qm-rl to dif.
ferent substances. The general facts, therefore, connected
with the operation of these forces, are first to be stated, in
so far as they have any relation to the present subject.

The force principally productive of chemical action, is that

spe cies of attraction exerted between the particles of bodies,

rg them into intimate union. If two substances

o

of different kinds be Ee|-'wl".1 i contact, and with that degree

which bri

of fluidity which admits of the particles of the one moving
1 - - .

to those of the other, it often happens that they unite to-

I’f':'ln'l', and form a substance i wlaich neither can be any

onger recopmised, and which is homogeneous, and in general
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OF PHARMACEUTIC CHEMISTRY. n5

possessed of new properties.  This constitutes what, in the
language of chemistry, is named Combination, and it is con-
ceived to arise from an attraction exerted between the par-
ticles of the one body and those of the other. This species
of attraction, denominated Chemical from being productive
of chemical phenomena, sometimes also named Affinity, 1s
d“w‘i.llijxn'i'-.hul from the other Hil('l".LL'_‘i of attraction !1_\' the [I]Il’-
nomena to which it gives rise, or by the laws it obeys,—-
from the attraction of gravitation, by not being exerted at

sensible distances, or on masses of matter, but only at in.

sensible distances, and on the minute particles of bodies,
from the attraction of aggregation, by being exerted between
particles of different kinds, and forming a substance with
new properties, while that force operates on particles of a

similar nature, and mnites them into an

egate in whick

the same essential properties exist. It is possible, however,
that these l-Ul'('l'I-'., 1huu;"'!| thus t“!-illtlllht'tli.-}ll'tl, nmay be the re-
sult of the same power modified by the cireumstances under
which 1t acts.

The substance formed by chemical combination 18 named
a Compound. 'I'he substances united are the constituent or
component parts or principles of the compound.  When
these are s ll:li'::l(':l, the process is named l]l‘('t!l1l}lt!t¢i[i(l|t_
The most minute parts mto which a body can be resolved
without du-()m!:uﬁti.un., are named its integrant parts 3 and
it is between these that the force of aggregation is conceived
to be exerted. Chemical attraction is exerted between the
constituent parts.

The most illi]\'.‘l'!:l,-li 5;!p_-;uum-nnn attending chemical com-
bination 1s a change of properties. In general, the form,
density, colour, taste, and other sensible qualities, as well as
the fusibility, volatility, tendency to combination, and other

chemicul ‘:|'r1;u'1'l:_f'\, in the compound, are more or less difs
k 'y



‘l frequ lv indeed they are wholly ¢
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( . however, where the change is less considerable, as
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he solution ol ihe vegetable proxumate principles in watel

ar in alkohol, or the solution of salts in water, in which the

body acquires merely the liguid form, sith perhaps a lierhit

{',‘-!;".. ._': attracoon s not an .|'.-\,|'[_'!.!,| iores l.'.:;'iJI], |Z‘.
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eEvery body (0o every otncer, and saways with 1ne sane de-
j

aree of -strength. Between many substances, it does nof
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sensibly operate, though this peraaps niy be owimg to the
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tion is influenced, rather than to the absence of all mutual

ly towards others,

d too by each bo
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[t 15 not limited i its action to two bodies, 15 fre.
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The compounds formed by the exertion of chemical at-

traction have Hj!:lll]'l'IHL_\ the same relation to this power as

simple bodies have : they have a similar tendency to combi-
nation, unite in different proportions, and with different de-
arees of force : and all these combinations mare ace '-':-";'-"!'-'-"5
by the same phenomena, and appear to observe the samd
laws, It has been --111\1m-¢.--!.. however, that when {'11:11!:\-!'.1-|'.‘
substances combine together, the combination is the result,
not of the mutual attraction between the integrant particle
'.Ji.l,lu'wl'('!l]]l]!-l“pl!l'i]-iu but of the aflinities of their ultimate
elements, modified by the condition in which they exist.

In all cases, attraction is much modified, and its resuli
determined, by circumstances foreign to the atiractive force
itself, The llli:']:l!:ilﬂ of these circomstances has heen es
tablished with more ill‘t'{';"'iclll by the labeurs of Berthollet,
and has been |'.|'-‘.l\'t'|! to be more Lm]mrlnnl than was formerl:
believed. They re :lu'n'v.. thevefore, more distinet enumera-

tion, especially as some of them give rise to imlu\r[:'.l.ln' I't-

sults in the processes of Pharmaey
1st, Quantity of matter influences aflinity, an increase n
the relative quantity of one bedy with resard to another

enabling it to act with more force ; or, as the law has bees
.L-E;HI-L'L " oevery substance has ing a tendency to enter inte
“ combination, acts in the ratio of 1its ;1i1.';_”.i:_‘= and its quan-
“ tity.,”  Hence an effect can be produced from the mut nal
action of two ]Jull.ilw, when one is in a certain relative pro-
}mﬂin!i to the f]!ln_-]-* vhich will not be obtained when the

propol tion 1s ﬂ.'llf'-'-._!"l':! . 'a compound, for |‘-.'.-'.:.:I'-!- -

COmPOst d by a substance exerting an attraction to one of its
mgredients, when the de comj

. 1.%1 1 -_ 4.n 5
L‘ll‘_'_:t' r}u-_m;_ni\,, wile the :!“u!r::;!:,-vl:x:.. will not happen from

osing substance 18 present in

T

1ts action in a smaller quantity.  fzenc too, decomposition

5y & o

15 often only partial, for in .'-'-=_5-:'_';' 1 a5 an ingvedient, in
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consequence of an aflinity exerted to it by any body, 15 db.

tracted from another with which it has been combined, the
.;,;;_!|i.i:'_ o1 |]|:- latter b oming 1'l'|.:li‘.'-"i._'.' l.‘.i';;‘t']‘ 1] rlu' E:tll'a

ich remains, adds so much to the force

{ the former w

of its affinity, that 1t is capable of counteracting the action

¥ 1 1 E # & 1

of the decomposing substance, ol aft I_I'H"III arrestingr 1t, and
i

. 1 1 » - i 1 . ) 1

preventing the decomposition trom  bemg ('”Hi]‘r!l_'ii'. Both

't. LNese ciremnsiances are o ;,'.'I‘.';I .;l'!]|il.5'_‘J::l'!'.'_"' iH Pi!-ll
macy, and render necessarvy particular attention towards m-
uring the uniform strength of active 111'i-|1:|5;':1i:u'r.-:.
od., ConesioN, or the state of a body with regard to the
aggregation of its integrant particles, must obviously modify
the ehemical action of another body upon 1t, by "}'I“*"I”".if
resistance which must be overcome before the umon of their
!::-=1il'1f'= can be t':li.LtltLi', hence the CAUSC, that two soltd
Id | icalls

bodies seldom act chemica

v on each ulllt']'. and that “Hiiii!‘y'

1‘,.,”“.,”  chemieal action. But besides this obvious effect,

cohesion, even when it has been overcome, still modifies the
exertion of chemical attraction, by resuming its force when-
ever the force of that attraction is diminished, and thu
sometimes miving rise to new combinations ; and sometimes

when suddenly established i consequence of the affini-

ties hecom effective, it determines the proportions in

which bodies combine, by msulating the compound at a cer-

tain stage of the combination. It is thus the most powerful
eause in placing limits to the exertion of chemical attraction.
InsonUBILITY is merely the result of the foree of eohesion.

in relation to the |i|’:'-:"‘j which is the mediom of chemical
action. and its action 18 of course simlar ; it counteracts
combination, by withdrawing the insoluble substance from the
action of a l;nc}.\. exertinge an atirad tion to it ; and h_‘-' the same
op 1',-|":n’.l.| it insulates a I'{:IJHJ.H}I.[IIH]. when is formed : and

great DENsITY, or specific gravity, 0 far as it influences at-
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OF PHARMACEUTIC CHEMISTRY, 7

traction, operates in l‘.{':n'l_\' the same manner, counteracting
ity by withdrawing the substances between which it is to be
exerted from the sphere of mutual action.

3d, LEnasticrry, or that property of bodies arising from
repulsion between their particles, and present to any extent
only in those existing in the agriform state, opposes the ex-
ertion of chemical attraction, by enlarging the distances at
which these particles are placed. Hence aérial fluids com-
bine in general with dificulty ; and hence too, a compound
which contains an ingredient which, when insulated, assames
the agérial state, 15 more easy of l]l‘i'{]l:ll){lr{itl“lt, and the de-
composition is more complete, than a compound, the ingre-
dients of which ave fixed ; for the tendency to elasticity in
the volatile ingredient connteracts the mutual affinity ; and
when, by the application of heat, or the operation of a su-
perior attraction, any portion of it is displaced, it is imme-
diately withdeawn from the sphere of action, by assuming
the elastic furm., and ceases to oppose any obstacle Il_}' its
affinity or quantity to the progress of the :]irum]um[li{-:a_.
Elasticity too, by counteracting attraction, places himits to
the proportions in which bodies combine.

4th, The last circumstance influenc ing attraction is TEM-
PERATURE, or the state of a body with regard to heat or
cold : it sometimes favours, and in other cases subverts com.
bination. The cause of temperature is a peculiar subtle
power or principle, (in modern chemical language denomi-
nated Caloric), capable of being communicated to bodies,
and of being in part withdrawn from them. Its immediate
tendency is to establish a repulsion between their particles .
hence it gives rise to expansion or enlargement of vohume
greater in each body according to the quantity of caloric
introduced. This progressive augmentation of dist T

which the particles are placs d by its action, is accompanied
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I diminution.in the foree of cohesion ; 3

with a proportiona

carried, therefi to a certain extent, that force 1s so fa

2

imodilied, that the P'.II'[JIL les become capable of moving easily

ch constitutes  flui-

ch other,—a state wi

with regard to €
1: . 2 - £ calorie 1 4]
dity : and, if the communication of caloric be continued, the
R he narticles are at lenctl ' ]
expansion stul continung, the pariicics are at lengii 111.1&.1 u
1 !
at such di ILANCES, that the attraction 1s lil:.n'rl_}‘ OVEeErcome,

and thev repel each other,—a state which constitutes the

i L. . el > anlavres o3
FASCOUSs 1orm. _l_-,t,::i;'_i—"li-_:l!..l:] 0f Ccaloric i 1=

LErad !iL.'_':, appedars to de pena on the changes

. 1 . 1 4 s . . . v
it occasions 1n the coliesion and elasticity ol h(i(lil'b y==I1 fa-

vours combination by diminishing cohesion, it counteracts or

subverts it by communicating or increasing elasticity ; and

- ! i i3 T
these eflects are olten produced togr KT :li:r] Moy ::In'lr

From the differences of the forces of affinity among bo.

dies, or from the eperation of those circumstances by which

. - 1
E1l I powel 15 OILEDN -I!-lli;:,I.|:|,J}'4:\l-:'11|_'_,..

Lich b | X I « . MY
WillChh navec DEen |‘--.".|!I-'1£§'Ll are si I'l.iip“lti.

Thus forms what m Chemistry is named Decomposition, and

prescuts results equally important with those from Combi-

ke 'i‘"':""i osition may be sumple, that 18, A ('mnpumu‘i
Ay 5T J.'trninu Lo 1ts constituent paris, l".l.(!l nf' \'.hiri;: ]-».

Hated. 'This 15 1n gend ral effected by the agency of heat,

Within 2 certain range of temperature, the affimity whick
s combined two bodies contmues to operate : but when
|
- | | I k. . e o
e temnes 18 raised, and when the bodies differ in theire

'u'.'rLLHlll'.'... or the tendeney they have to assume the elasti

» elastic Lty of the more volatile one as so far favonr.
i : the eley ated tempe rature, that the n utual <LZ;.I|j?I,' I
OVEICUILC, il".!k it s II.M i!:":'_'lt'!i. It 15 1A nerally obtaini (s
T ld '.‘:"\.' h\" 1 hetance o D he '..‘ Tt < At
PUre LRl stance, Iremm t UCICce o1 ll]l,l




OF PHARMACEUTIC CHEMISTRY. 51
: tity on chemical attraction, frequently retains a portion of
v the other combined with 1t.
y Decomposition is more r.r_‘m&]l_ﬁic.-_!{t-d when it is produced
by the introduction of a third substance, which exerts an at-
' traction to one of the ingredients of a compound. When
d this is effective, the body added combines with this ingre-
s diént, forming & new compound, aund it is only the other in-
e gredient of the original compound that is obtained insulated.
% A case still more complicated is, where two compound sub-
3 stances are brought to act on each other, and the principles
> of the one exert affinities to those of the other; so that an
I 1:1‘-,!.':':'.1.|::11.'{r' tukes iﬂ‘.lL‘l'. the two 1'r\!1111:'3115"di are (:.I'L'U:::Ehi-'
i ed, and two new ones are formed. The former case used to
h be named by chemists single elective attraction ; the latter

double elective attraction ; and both were considered as the

results of the relative forces of aftraction among the bodies

h coneérned.  But there is some reason to believe, that they

. atise from the operation of cohesion, elasticity, and the othey

; forces that influence attraction ; and that but for the opera-

i tion of these forces, three or more bodies presented to each

- othe r would enter into sunult LNEOUS union, mstead of pas: in r
mnto binary combinations.

‘ Galvanism, as well as Caloric, influences chemical

5 nity, and, by the attractive as well as by the repulsive force

i it exerts, is even more powerful in producing decomposition

" It scarcely admits, kowever, of being applied to any phar-

. maceutic process,

N '”H‘ OPERATIONS of Pharm LCY are gene |':1”}-‘ (]:'p: -ui. nt

: on these chemical powers ; they consist of arrangements of
circumstances, with the view either of promoting their ex
f'lliun, or of u-'nf_f'_;_:!‘:i'._;-1 the !:1'rar1ut_".-. of chemical ac tion.

1 Some preliminary operations are frequently had recourss

to of 'a mechanical nature, to diminish the cohesion of bodies

VOL. I,
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or enlarge their surface. Such are Pulverization, Tritura«
tion, Levigation, Granulation, &c. PuLvERIZATION is the
term z-mi:ln}'t-d where solid bodies are reduced to [nmuh-r h)’
beating : TRITURATION that where the same effect is pro-
duced by continued rubbing. ILEVIGATION denotes the ope-
ration where the powder is rubbed to a still greater fineness,
the 1'[1])])ju_}_=" ]n'i“;_;‘ flil('i“!..LIL'II E}'\' ii!LL il]ll_‘!'llt_!.‘-jli(}ll of a |'[“j.l_l
in which the solid is not soluble. As by any of these ope-
rations, the powder must consist of particles of unequal size,
the finer are separated from the coarser by sifting or washing.
Sifting is passing the powder over a sieve, the mterstices of
which are so minute as to allow only the finer particles to
pass. WasHiNG, or ELUTRIATION, is an operation per-
formed on substances which are not soluble in water. The
powder is diffused through a quantity of that fluid, and the
mixture is allowed to remain at rest. The coarser particles
quickly subside, and the finer remain suspended. The fluid
is then decanted off, the [Jtﬂh'l]l'!' is allowed to subside, and
15 afterwards dried. These methods of reducing bodies to
powder, can be applied to very few of the metals, their force
of cohesion being too strong. They are mechanically divid.
ed by rasping, or by being beat into leaves, or they are gTa-
nulated,—an operation performed by melting the metal, and
when it is cooled down as far as it can be without becoming
solid, }I-Jm'in:; it mto water: it passes to the solid state, asa
suming the granular form.

In Pharmacy, these operations are sometimes of import-
ance, besides Hlf.'l'(‘]_"-' p:'{mmlinl;;' chemical 1'::11;]:1};;1{1:;11, as
there are some medicines which act with more certainty,
and even with more eflicacy, when finely levigated, than
when given in a coarse powder.

' As

“-'1'11’--“'1'f113‘:‘1!|1{:1i|.|1" chemical H'rlu!‘.i.llllTiuJII.| it Is evi-

dent that they can act only indivectly ; the bodies being far
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OF PHARMACEUTIC CHEMISTRY. 85

L from being reduced to their minute particles, between which
1 only chemical attraction is exerted. They are therefore
y employed, merely as preliminary to those operationsin which
D such a division is obtained by chemical means. Of these
G the first is Sorurron. By this is understood that operation
CH in which a solid body combines with a fluid in such a manncr
d, that the compound retains the fluid form, and is transparvent
e Transparency is the test of perfect solution. When the spe-
e, cific gravity of a solid body differs not greatly from that of a
g, flaid, it may be difused through it, but the mixture is more
of or less opaque ; and on being kept for some time at rest, the
to heavier body subsides ; while in solution the purticles of the
I's solid are permanently suk:pt-nded by the state of combination
e in which they exist, and are so minute as not to impair the
e transparency of the liquid.
es The liquid has, in this ¢ase, been regarded as the body
id exerting the active power, and has been named the Solvent
wd or Menstruum ; the solid is considered as the body dissolved.
to The attraction, however, whence the solution proceeds, is
ce n.‘(:iprm‘;ﬂ._. and the form generally 1]I‘E3{'L"L‘{i*3 fromi the larger
d quantity of the liquid employed, and from the absence of co-
T hesion being more favourable to the combination proceeding
d to a greater extent.
g In general, a solid can be dissolved in a lhiquid only in 2
S certain quantity. ‘T'his limitation of solution is named Satu-

ration ; and when the point is reached, the liquid 1s said to
" be saturated with the solid.  As the fluid approaches to sa-
Rg tlll‘:{tiﬂll., the solution ]n'm:l-:-lf_.-; more PilU\\'l"... When a fluid
s is saturated with one hml}', this does not prevent its dissoly-
n ing a lam"rlml of another ; and in this way three, four, or five

bodies may be retained in solution at the same time by one
. fluid. In these cases, the fluid does not dissolve so large
1 proportion of any of these substances, as if it had been per

e
2
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.'“"'.r;_-' pure, thourh sometimes the whole JH','u:iu:l_.'l:'(;ll of solid
issolved 1s increased from the mutual aflinities the
bodies exert. Neither is the solvent power always thus li.
mited, there bemg many cases where a solid may be dissolve-

. 2y : ps
ed in a flmid to any extent. Gum or sugar, for t-fx:lt:lp]l',

solve 1 water, and form a periect solution in every
proportion.

JErAtUIe, ji1 el ,':-J'1 favours '1"."r':1"I|I5TI](‘

An INCrease ol temp
|

&

. » i1 . 1
solution 11-1'r::'|'-.-.d||1-_-, more rapuily at a ]Ir_:..|! than at a low tem-

perature ;

;-and in those cases in which a certain quantity only

of the solid can be combined with the fluid, a larger quantity
15 taken up w hen the temperature is increased. The quidlle

rir:.- dissolved 1s not in every case In‘nmnlul alike 3;:.' an i

crease of temperature ; water, for example, having its sol.
vent power, with regard to nitre, greatly increased by aug-
mentation of temperature, while sea-salt is dissolved in near-
Iy as oreat a qI];Ln'-i!_;' by water at 2 low as at a high tempe-

rature. ‘This difference in these salts, and in many others,
depends on the difference in the degree of their fusibility by
heat ; those which are most easily fused having their solu-
_'r'ii.;!} in water most largely increased by inerease of tempe-
rature. All these facts, indeed, with regard to solution, are
explained, by considering this operat 100 a8 l;l'iu nding on che-
mical affinity overcoming cohesion in the body dissolved.
Agitation favours. solution, by bringing successively the
different parts of the |i(1l|:lli mnto contact with the solid, and
thus preventing the diminished effect which avises from the
approach to ituration in the porfion nnmediately covering

the solid. - The mechanical division of a solid, too, 1s favour-
abie toits salution, |::'i;14.'iE::1.IE'. by enlarging the surface which
IE ;:'_'.'.-1|' 01,

Enliidrm - ¢ " i
WUILHON 15 an operation frequently

wrmaceutical chemisty Ve the active prin

o
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dies hf-in.g dissolved Tl}' their proper solvents. Salts are dis
solved m water, as are also gum, extract, and other vegetable
[lmdurt%. Products of a different kind, as resin, camphor,
and essential oils, are dissolved in alkohol and wmne: and
metals are rendered soluble and active by the diffevent acids.
Solutions in water, alkohol, or wine, possess the sensible
lill:;l.“ff‘."i and medical virtues of the substance {!;i-'.“-i.ll\l.'ll- A-
cid and alkaline liquors change the properties of the bodies
which they dissolve. In Pharmacy, the operation receives
different appellations, according to the nature of the solvent,
of the substance dissolved, and of the manner in which it is
performed. When a fluid is poured on any vegetable matter,
s0 as todissolve only some of its principles, the operation is
named ExTrAcTION, and the part dissolved is said to be ex-
tracted, If it is I:-f.'L'ih]'ml--:l without heat, it is termed Ma-
CErRATION ; if with a moderate heat, Dicestion ; if the
flnid is poured boiling hot on the substance, and they are Kept
1l a covered vessel till cold, this is denominated InrFusion,
DecocTION is the term given to the operation when the sub-
stances are boiled together, It is evident, that these ave all
istances of solution, varied only by ]mnit ular circumstances
and I have already stated, under the analysis of the vege-
table part of the Materia Medica, the advantages belonging
to each. LixiviaTrow is the term applied to solution per-
formed on saline substances where the soluble matter is se-
ilill“?‘-”-‘ds by the action of the solvent, from other substances
that are insoluble ; and the solution obtained in - this case is
named a LEY,

The other principal method by which that fluidity neces.
sary to chemical action is communicated, is Fusion, It re-
fuires merely with regard to each substance, the necessary
degree of heat: and where this is high, 1t is Ia[.;-l'ol‘me:’i

| 0 > ]



86 OF THE GENERAL PRINCIPLEE
usually m crucibles of earthen ware, or sometimes of black
lead, oron a large scale in iron pots.

Chemical combination is frequently promoted by an eleva.
tion of temperature, though the heat may not be so high as
to produce fusion, but only to diminish cohesion to a certain
extent. CALcINATION, as it used to be named, or metallic
oxidation, is an example of this; a metal being heated to a
l?inr temperature, so as to enable 1t to combine with the
oxygen of the air. DEFLAGRATION 1s 4 similar operation,
an mflammable or metallic substance being exposed to a red
J-l' at in mixture with ntre : the acid of the nitre j."u.'ltfh 1ts
oxygen ; which being thus afforded in large quantity and
nearly pure, the oxidation takes place with it ['”i’:‘(“_"'-: and
generally to its maximum,

When chemical action has been exerted, other operations
are sometimes required to obtain the product, or sometimes
this ]H‘f'I{ftJ!t't 15 formed and collected in the operat 1on itself,

By Evaroratiown, or dissipating a liquid by the applica-
tion of llc;!t, a solid substance which has becn dissolved in it
1s recovered, and this operation is one frequently 11!'|'l'u;‘|11l.'ll

*harmacy. When performed on a small scale, vessels of

|
glass, or of earthen ware, are generally ltrljrin_\i-d, and the
heat is Ll.jll:]h'[l either by the medium of sand, oy, if it is pe-
qllil't'd to be more ]lzmirj':ilr., 1]1!' vessel E'w‘ Iill..'ll'l,'i.l aver water
which 1s kept boeiling, forming what is named the Water
Bath, or Balnewm Marice. When performed on a larger
scale, shallow iron pots or leaden troughs ave used, to which
the fire is directly applied ; and experiments have shewn that
the operation 1s conducted mor economically when the liquor
15 Iu-pr boiling strougly, than when it is :,-\'uilm'u!-'tl more
slowly by a more gentle heat, There is, on the ot her hand,
however, some loss, from part of the dissolved substance

being carried off when the heat is high, by 1its aflinity to the
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liquid evaporating ; and in many cases in Pharmacy, parti-
cularly in the l‘\':I]H}L‘H[[rl:: of vegetable infusions or tinctures,
the flavour, and even the more active qualities of the dis-
solved substance, are liable to be i||ju]‘t'.r]1 t"'=i1t't‘5;dF_*_.' towards
the end of the operation, by a strong heat.

When the object is to obtain'the volatile matter by evapo-
ration, the process is of course conducted in close vessels,
:uI:Ll)L(:ni to eondense the vapour and collect the i'u{l_:id. This
forms the operation of D1sTirLLATION, which, with regard to
different substances, requires to be conducted in various
modes.

When a volatile principle is to be obtained from vegetable
substances by this process, the difficulty is to apply the heat
suficiently, without raising it too high. ‘The mode generally
employed is to heat the vegetable matter with water, and
the distillation is then usually performed in the common still.
At the heat of boiling water, the essential oil of plants,
which is the chief volatile principle they contain, is volati-
lized 5 it rises with the watery vapour; is condensed ; if
little water has been tm[ul-:}'w!. the greater part of the oil is
obtained apart ; if much has been used, it retains it dissoly-
ed, :u'.r]ll'll‘ill_i{ taste and flavour, and thus forming the distilled
waters of plants. If alkohol, pure or diluted, has been the
medium of distillation, it always retains the oil in solution,
and forms what are named Distilled Spirits. The still in
which the operation is performed with these views is of cop-
per oriron ; it consists of a body and head, the former de-
signed to contain the materials, and to which the l}l'l.' 18 ap-
pIii't|, the latter to receive the vapour ; there issues from it
a tube, which is connected with a spiral tube, placed in a
vessel, named the refrigeratory, filled with cold water. The
vapour, in its progress through the tube, is condensed, and
the liquid drops from the extremity of it,

F 4
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When metallic matter would be acted on, by the materials
or the product of distillation, vessels of glass or earthen ware
ire employed ; the retort, which is f‘,""ll(‘]:L“_‘.' ltnt',’i, h;.i“j:
connected with a single receiver, or with a range of re
ceivers, according as the vapour 1s more or less easily cons
densed ; or if the product is a permanently elastic fluid, which

t be condensed but by pas ing 1t throngh water, a series

inn
of bottles connected by tubes, on the ill'ilit':lﬂ » of Woolfe's
apparatus, is used. When the product obtained by distilla-
tion is not perfectly pure, 1t can be frequently purified by a
second distillation ; the process 1s then named Rectification:
when it 1s freed from any :-_[]LI{‘.I.'IH[.‘H‘\ water combined with
ity the operation is named Dephlegmnation or Concentration,

When the lmulm': of volatilization 1s condensed, not in

the liquid, but in the solid form, the process is named SupLi-

1 1 - I | .1
MATION, and the Fll'f'lE%H'! 15 4 Sublimate. As the :'l-]uE(J;-~:E—
tion, in this case, takes place with much more tacility, =
more :-JI:"![‘-!I' apparatus 1s employed, -consisting usually of a
: | 51 T AR e ] 1
conical bottle or flask with 2 round botio 14 LI &ld equal,
named a Cucurbit, in which the materials are contained, heat
being applied by the medium of a sand bath. The vapour
L1

n

upper part of the flask, forming a cake,

"|~1'.1i'l [SES
=y | " B her ,Il |l E
which adheres L0 10, the oryice DEIng lgntly closed to ]-T'L"-HL'.
any part from being lost ; or a globular head, with a STOOVE

1ts under edge, and a tube to convey ot any higuid that
v be condensed, (a Capital as it is named). 18 “iji-‘iit.[]_
. 1.1 1 " i - ] g " ¥
When a solid substance 1s thrown down from a liquid by
- X : ¥ 'I ¥ §ur |. l. | T
chemical action, 1t torms the operation of PrEcIriTATION,
and the matter thrown down 1s named a Precipitate. Fre-
"5""“'- the substance 1"'I't'.|J]"2‘{: 15 one which had ]u:-t-]1
T 1 - 4 . s LS 1 . 3 - 1
dissolved in the liguid, and which Jw.t'[‘.‘l'—_'.l-'_l'li |:_- a Bubstance
$ et w3171 } . L 1 byets e |
Al s combimng with the solve nt, or the substance which

1 1 1 . . I. . M 1
"I-:|1-Fl"_\ alld \\.f‘.1}».,:";]_]|1_:-1' 1ts atiraction 1o the one
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'_ which it held in solution. Or sometimes it arises from a
f_‘mnlmllml being formed. by the union of one body with an-
other, insoluble in the liquid that is the medium of action.
The precipitate is allowed to subside, is usually washed with
water, and is dried. From the law of chemical attract ion,

: that quantity influences the force of affimty, it often happens
that the precipitate either retains in combination a portion

; of the substance by which it had been dissolved, or attracts
a portion of the substance by which it is thrown down, dnd
this sometimes proves a source of mnlmril_\., or of peculiar
powers in medicinal preparations.

When a substance, in passing’ to the solid state, assumes
a regular geometric form, the process is named CRYSTALLI-

1 zaTioN, and these figured masses are denominated Crystals.
"Their forms are various, though nearly constant with regard
to each substance ; they are usually transparent, hard, and

| have a regular internal structure. The crystallization may
happen in two ways from a state of solution. M a saturated
solution has been pu:]!:lt'-‘.'d with the aid of iu‘;il.. the increased
quantity of the solid, which the heat has enabled the liquid
to dissolve, separates as the temperature falls ; anhd the at-
traction of cohesion being thus slowly exerted between the
particles, unites them so as to form crystals, Or, 1f a por-
tion of the solvent be withdrawn by evaporation, and espe-
cially by slow evaporation, the particles of the solid unite
slowly, and with a similar result.

In both these kinds of cr_w.-,,'-__;]li.;,-,'-_ii-'_m from a watery solu-
tion, the crystallized substance always retains a 1luzi:|Lii_\ of
water, and frequently even a considerable proportion in its
composition. It is essential to the constitution of the crystal,
its transpavency, structure, and form, and is hence named

the Water of l_:1_‘}'-'_‘4ui'.".‘_‘_,-i.‘_\il._ Some CIys als lose 1t from

B e 1t
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mere exposure to the sir, when they are said to effloresce 2
others attract water, and become humid, or deliquesce.

Crystallization is promoted by the mechanical action of the
air ; likewise by affording a nucleus, whence it mnay com-
mence, and especially a crystal of the substance dissolved :
and with regard to a few substances, their aflinity to the sol-
vent requires to be diminished by the addition of another
substance to enable them to crystallize.

In Pharmacy, crystallization is of inportance, by enabling
us to obtain substances, especially those belonging to the class
of salts, m a pure form ; different salts, even when present
m the same solution, being thus separated by their different
tendencies to crystallization, according as they are more or
less soluble in the solvent, or have their solubility more op
less promoted by heat, and each salt, when it does cry

being in general pure.

stallize,

These are the principal operations of Pharmacy. Conneet.
ed with this subject, there remain to be noticed the weights
and measures which are usually employed. The division ac-
cording to what is named Troy weight, is that ordered in
the Pharmacopeeias. Its parts, with the symbols by which
:]u-}' are {!tuuit':], and their relative l}l’iilwﬂi()u&s, ae ]‘t'fu't-..
sented in the following table :

A pound (libra), b 12 ounces,
An ounce (uncia), 3 3 8 drachms.
A drachm (|||.H hma), 3 =, | 3 sC lllllll"

i 4
A scruple (scrupulvs),y | © ! =0 grains (grana) g

]
¥
4

Measures have been subdivided in a stmilar manner, being
made to corre spond to the specific gravity of water. As the
{ 'nrmr gravities of liquids vary, however, considerab ly, a

T

source of error is introduced i in applying the standard mea-
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sure to different liquids, unless the due: allowance be made for

the difference in specific gv avity. Thisitis to be presumed
- will often be neglected, and hence the Edinbuxgh College
B have rejected the use of measures, and given the proportions
of every liquid by weight. The use of measures, however,
|: _n apportioning liquids, those at least which are not too dense,
p being more easy and convenient, will probably always be re-
tained ; and it is therefore sanctioned by the Dublin and the
L London Colleges, in the late edition of their Pharmacopeeias.
: The Dublin College adopt the usual division of the wine
:t gallon into eight pounds or pints, the pound into sixteen
: ounces, and the ounce into eight drachms. The London ’
r College distinguish them, at the same time, by particular ap-
, pellations, which canunot be confounded with those denoting
4 the weights, as represented with their symbols in the follow-
- mg table :
; A gallon (congius), n (8 pints.
. A pizit (uuturiu.ﬁ'}, 0O n l 16 fluidounces,
® A fluidounce (fluiduncia), f3% L = 8 fludrachms.
A A fluidrachm (fluidrachma), £3 l g 60 minimsy (mini-
’ j mi), M.

This last measure is one newly introduced. 1In apportion.
ing liquids into very small quantities, the quantity has been
ll.-:llilll_'.' estimated h}' t]l'nlw (f,_l\urm, j.i_'lL) allowed to fall from
the edge of the mouth of a bottle ; but the size of the drop
is liable to vary, not only according to the mobility and spe~
cific gravity of the liquid, a circumstance of inferior .ll.lJllU]‘._
tance, since with regard to each substance it remains the
same, but also according to the thickness of the edge of the
vessel, and the degree of inclination. The London College

have therefore substituted this division of minims, which are
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measured in a slender graduated glass tube. Tt 1s nece Ssary
to recollect that these minims have no strict relation to drops,
as indeed is evident from the circumstance, that a drop'is a
very variable quantity both in size and weight from different
liquids. A drop of water is equal to about a grain, but 60
g’l‘-]lﬂl-"*‘ of -'iI,L'\‘-FJI"'I] are I"t]ll.il.l to about ]: 5 [h‘ui'._a. (Ffl ]_l? {;U
{;‘Yﬂi!!'* of white wine ta 96 f!l'rap-w and sixty grains of tinc-
tiwes with diluted alkohol, to from 135 to 145 :|['{|l|--_ The
measures of a table and of a tea .‘-E:rmlli‘ll| are sometimes used
in extemporanéons prescription, and, though not very accu-
rate, may be admitted'where a small difference in the dose 15
not 1'i|!pfu-:_:mi. The one is understood to be I'(i'l!:ll to half an

ounce by measure, the other to about one drachm
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