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PavsioLoGicAlL Errecrs.—In small quantities it occasions nausea,
vomiting, and ptyalism. Taken into the nostrils it excites sneezing, and
sometimes salivation.  Stenzel (Wibmer, Wirk. d. Arzncim. iii. 66) men-
tions a fatal case from its internal use.

Uses.—It is sometimes used as an emetic in cases of swelled testicle,
to promote absorption by its nauscating and emetic action (Observ. on the
Dublin Pharmacopeeia). 1t was formerly given at the commencement of
a mercurial course. As an errhine it has been administered in chronic
u|:|11]|;|]1|1];1 and affections of the brain, as im‘i]rivlll Il‘\'ill'li(‘l‘iﬂl:llll\ As
an alterative it has been given in the scaly discases t_lr.'}lr;l and }::\rn‘i:lsirj.

AMINISTRATION.—As an alterative, the dose should not exceed half a
grain, or at most a grain.  As an emefic 1t 1s given to the extent of five
grains ; in which dose it causes violent vomiting. As an errhine, a grain
should be mixed with four or five of some mild powder, as starch or
liquorice powder. It is rarely given for any other purposes.

OrpER 21. —CorreEr AxD 178 COMPOUNDS.
('r‘f}‘f.i’f!.’h‘,**(_,'Uﬁ‘r/}(.’r‘,

History.—Cuprum, or copper, received its name xtapoc, from the
island of Cyprus, where it was first discovered, or at least worked to any
extent. It seems to have been known in the most remote ages of
antiquity, for Moses (Job, ch. xxviii.) speaks of brass (an alloy of copper
and zine). The ll]L‘]l_\'l}Iihi-\' called 1t Venus.

Narurar History.—It is found in both kingdoms of nature.

(@) In the inorganized kingdom.— Copper is found in the me-
tallic or reguline state, combined with oxygen, with sulphur, with
selenium, with chlorine, or with oxygen, and an oxyacid (carbonic,
arsenic, ldmsil!l:n'il',h[lllilllll‘ic, or .\'i]i(‘ic'_}.

(b)) In the organized kingdom.—1t has been discovered in the ashes of
most plants, as of stavesacre, rhatany, flax, nux vomica, hemlock, &c.
Sarzeau has detected it in the blood of animals (dnn. de Chim.
xliv. 334).

PreraratioNn.—The copper of commerce i1s usually prepared from
copper pyrites or grey copper ore (both sulphurets). These are roasted
and then smelted, by which coarse metal is procured. This is calcined
and again smelted, by which we obtain fire metal, or, when cast in sand,
blue metal. By re-roasting and smelting, coarse copper is produced.
These processes, of roasting and smelting, effect the expulsion of the sul-
phur and the oxidizement of the iron. The copper thus produced is
melted and exposed to the air, to drive off any volatile matters by which
blistered copper is obtained. 1t is refined or toughened by melting it and
stirring with a birchpole (J. H. Vivian, dnn. of !’/{Hr;‘\'upfry, N.S. v. 1138).

Proprrries.—It 1s a erystallizable, brilliant, red metal, crystallizable
in regular octahedra and cubes, having a specific gravity of 886 to
889 : malleable and ductile; it has a nauseous, styptic taste, and a
peculiar and disagreeable smell. It fuses at 1996° V. (Daniel); at a higher
temperature it may be volatilized. Its equivalent is 32. It is combustible.
It is readily oxidated. Acid, alkaline, saline, and fatty bodies, when
placed in contact with it in the air, promote its union with oxygen ; and,
by dissolving a portion of the newly-formed oxide, acquire poisonous

properties.
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CraracteEristics. —Copper 1s easily recognized by its colour, by its
communicating a green tinge to flame, and by dissolving it in nitric acid.
The solution possesses the following properties: it is blue, or greenish
blue; potash or soda occasions a blue precipitate of the hydrated
oxide of copper; a small quantity of ammonia produces a similar bluish
white precipitate, but an excess redissolves it, forming a deep blue
liquid : ferrocyanide of potassium occasions a reddish brown precipitate
of the ferrocyanide of copper; the hydrosulphurets throw down the
black sulphuret; and, lastly, a polished iron plate plunged into the
liquid, becomes coated with metallic copper.

PuysioLoGicAL Errects.—(a.) Of metallic copper.—Metallic copper
appears to produce no pernicious effects when taken internally, so long
as it retains its metallic state, as many cases are recorded where coins
of this metal have been swallowed and retained for a considerable
time without any ill effects arising ; and Drouard (Eaxper. et Observ. sur
I Empoisonnem. par I'Ozxide de Cuivre, Paris, 1302) gave as much as an
ounce of finely powdered copper to dogs of different ages and sizes, but

none of them experienced any inconvenience.

Notwithstanding these facts, however, various effects have been attri-
buted to it. Thus, Cothenius (Voigtel, drzneimittellelire) says, copper
filings operate by stool, urine, and saliva; and the late Professor Barton
(Chapman’s Elem. of Therap. 1i. 457) was accustomed to relate an
instance of a child, who, having swallowed a cent, continued for some
time to discharge several pints of saliva. Lastly, Portal (Orfila, Towxicol.
Gén.) mentions a case in which copper filings, incorporated with ¢rumb
of bread, acted powerfully on the system. I have no doubt but that the
effects here mentioned arose from the oxidation of the metal by the acids
of the alimentary canal.

(.) Of the Cupreous Compounds—If the cupreous preparations Dbe
used in very small doses, they sometimes give relief in certain diseases
(principally of the nervous system), without obviously disordering the
functions ; in other words, in these instances the only apparent effect is
the modification observed in the morbid condition. These are the cases
in which these preparations have been termed fonic, antispasmodic, or
alterative, according to the nature of the disease; thus, in ague they
have been termed tonic, in epilepsy antispasmodic, in dropsy alterative.
The beneficial operation is presumed to be owing to some influence
exerted by the remedy over the nervous system. The effects produced
by the long-continued use of small doses of the preparations of copper
have not been satisfactorily determined ; they are said to be various
affections of the nervous system (such as cramps or paralysis), alteration
of the colour of the skin, chronic inflammation of the respiratory and
digestive apparatus, slow fever, and wasting of the body. These
symptoms constitute what has been termed slow, or chronic poisoning by
copper. 'The smelters and workers in copper do not suffer from the
vapour or emanation of this metal, as the workmen employed in the
preparation of mercury, of arsenic, or of lead do, from the vapours of
these metals ; this, indeed, might be expected, when we consider how
much more volatile the latter and their preparations are, than copper and
its compounds. In larger, or full medicinal doses, these remedies act
as emetics, exciting speedy vomiting, with less nausea than tartar emetic
produces. In still larger quantities these bodies act as poisons, giving
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rise to gastro-intestinal imflammation, and disordering the functions of
the nervous system (especially the cerebro-spinal portion), constituting
acute poisoning by copper. The usual symptoms are, a coppery taste,
eructations, violent vomiting and purging, griping pains, cramps in the
legs and thighs, headache, giddiness, convulsions, and insensibility
jaundice is occasionally observed. In some cases the cerebro-spinal
symptoms precede those which indicate inflammation of the alimentary
canal. In experiments made on animals, it has been observed that
death was sometimes produced without any marks of local irritation ;
the symptoms being those indicative of a disordered condition of the
nervous system. By some toxicologists these preparations are ranked
among the irrifant poisons, though Buchner (Towicologie), judging from
Reiter’s experiments, terms them astringent.

Drouard, and others, were of n}\ininll that the preparations of copper
do not become absorbed, but Lebkuchner (Christison, Treat. on Poisons,
3d ed. 433), has detected copper in the blood of the carotid artery of a
cat, into whose bronchial twbes he had injected four grains of the
ammoniacal sulphate ; and Wibmer, (Wirk. d. Arza. ii. 244), has found it
in the liver of animals to whom he had given the acetate for several weeks.

Post-mortem appearances.—In animals killed rapidly by these poisons,
no morbid appearances are found, in consequence of death being pro-
duced by their action on the nervous system; but when the death was
slow, marks of gastro-intestinal inflammation, and occasionally indications
of inflammation of the brain, have been observed.

Uses. (@) Of metallic copper.—Copper filings, in doses of three or
four grains, were formerly used in rheumatism, and also as an antidote
against the effects of the bite of a mad dog.

(8.) Of the cupreous compounds.—These preparations are used both
as external and as internal remedies ; externally as stimulants, astringents,
styptics, and caustics ; internally, as emetics and tonics, or anti-
spasmodics. The particular cases will be noticed when treating of the
individual preparations.

AntivoTEs.—The chemical antidote for the cupreous preparation is
albumen ; hence, the whites of eggs, and in the absence of these, milk, or
even wheaten flour, should be employed.  Ifron filings have been pro-
posed by Navier, by Payen and Chevallier, and subsequently by Dumas
and Milne Edwards. The iron decomposes the cupreous salt, and
precipitates the copper in the metallic (and, therefore, in an inert) state.
The ferrocyanide of potassium is also said to be a good antidote: a
drachm or two of it may be taken with safety, for it is not so poisonous
as was at one time imagined. Sugar was proposed by Marcelin Duval
as an antidote ; its efficacy, though denied by Orfila and Vogel, has been
lately reasserted by Postel. The alkaline sulphureis formerly used are
worse than useless, since they are active poisons. The inflammatory
symptoms are of course to be subdued by the usual means. (For further
details on this subject consult Christison’s Treat. on Poisons.)

Cu'pri Sul'phas.—Sul'phate of Cop'per.

History.—This substance was probably employed by Hippocrates
(De ulceribus), nnder the name of ya\kiric kvavén (chalcitis cerulea), to
promote the healing of ulecers. Pliny (Hist. Nat. xxxiv. 32.) also was
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doubtless acquainted with it, though he seems to have confounded it
with sulphate of iron.  His chalcanthum cyprium was, perhaps, sulphate
of copper. This salt has had various synonymes, such as bdlue vitriol
(vitriolum cerulewn) Roman vitriol, blue copperas, blue stone, bisulphate
of copper.

Narvrar History.—It occurs in copper mines (as those of Cornwall,
&c.) and is formed from sulphuret of copper by the joint agency of air
and water. The cupreous solutions of..copper mines are termed wafers
of cementation.

PrerararioN.—It may be prepared by evaporating the water found
in, or issuing from, copper mines. It is also produced by roasting copper
pyrites, lixiviating the residuum to dissolve the sulphate, and evaporating
so as to obtain erystals. In this process both the sulphur and the copper
of the pyrites abstract oxygen from the air, and become, the one sulphuric
acid, the other oxide of copper: these by their union constitute the
sulphate of copper.

ProPERTIES.—This salt occurs in fine blue crystals, whose primary
form is the doubly oblique prism. Itssp. gr.is 22, It has a styptic
metallic taste, and reacts on litmus as an acid. By exposure to the
air it eflloresces slightly, and becomes covered with a greenish white
powder. When heated it loses its water of erystallization, and becomes
a white powder (pulvis sympatheticus.) By a very intense heat it is
decomposed,—sulphurous acid and oxygen are evolved, and oxide of
copper left. It dissolves in about 4 parts of water at 60°, and 2 parts of
boiling water. 1t is insoluble in aleohol.

Cuaracreristics.—Its characteristics are those of the sulphates
(vide p. 265), and of the cupreous compounds (vide p. 493.)

CoMmposiTiON.—]Its composition is as follows :—

Eq. Eq.Wt. Per Cent. Thomson. Berzelius,
Oxide'cl ' Copper . 5 s v 1 o e e e b e 3L Y A3
Silpharie Aok 300 V9 i G40 SR OGINEERE WV L g i Gl 8lh T
Water P L LI I by g gt e omgiet 8 B £ P G ATy, IR /- |
Crystallized Sulphateof Copper 1 . 125 . . . 100 ., . . 100 . . 100:00

ImpUurITY —The commercial sulphate of copper sometimes contains
traces of sulphate of iron. It may be detected by excess of ammonia,
which throws down the oxide of iron, but dissolves the oxide of copper.

PHYSIOLOGICAL EFFECTS. (a.) On vegetables—It is poisonous to plants
(Decandolle, Phys. Vég. 1335): hence its use in preventing dry rot
(Merulius lachrymans), by soaking timber in it, according to Mr.
Margary’s patent; and in destroying or preventing the smut (Uredo
segetum), or bunt (U. caries), in corn, by immersing the grain in a weak
solution of it: the solution is not made sufficiently strong to injure the seed.

(b.) On animals.—This salt operates as a poison to animals. Six
grains killed a dog in half an hour, without producing any appearance
of inflammation (Drouard). Applied to a wound it destroyed the animal
in twenty-two hours, and the body was every where in a healthy state
(Duncan, in Christison on Poisons, 432). Orfila (Tox. Gén.) also found
that it proved fatal in a few hours when applied to wounds. The only
symptoms mentioned are dulness, loss of appetite, and sometimes
purging. Inflammation of the mucous membrane of the stomach and
rectum was found after death.
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(c.) On man.—In very small doses it has no sensible operation on the
body, thongh it occasionally ameliorates certain diseases, such as epilepsy
and ague: in these cases it has been denominated an antispasmodic and
tonie. The local action on the alimentary tube is that of an astiingent.
Dr. Elliotson (Lond. Med. Gaz. xii. 557) has known a patient to take
it for three years, for a particular kind of diarrtheea, without any consti-
tutional effect. 1In larger doses it is a safe and useful emetic, acting very
speedily, and without exciting any great disorder of the general system.
In ewcessive doses it becomes a poisen, producing inflammation of the
alimentary canal, and disordering the functions of the nervous system, as
noticed when describing the action of the cupreous preparations generally.
In a case mentioned by Dr. Percival (Zrans. Lond. Coll. Phys. iii. 88)
two drachms proved fatal: the patient was violently convulsed. In a
more recent case (Lond. Med. Gaz. xviil. 624 and 742) there were
vomiting and insensibility, but no convulsions or purging : the child died
in four hours.

Its topical action 1s stimulant, astringent, styptic, and canstic. Iis
causticity depends on its union, either as a neutral or basie salt, with
one or more of the constituents of the tissues. Thus it combines with
albumen to form a pale bluish green compound, which produces
with caustic potash a violet-coloured solution (Dr. C. G. Mitscherlich,
Brit. Ann. of Med. 1. 751 and 817, and 11 51).

Usks.—Where speedy vomiting without much nausea is required, as
in cases of narcotic poisoning, sulphate of copper is a tolerably sure and
valuable emetic. 1t has also been used, with success, to provoke vomiting
in croup, and thereby to promote the expulsion of the false membrane,
(Brit. and For. Med. Rev. 1. 568.)

As an asfringent it has been used in chronic diarrhaa and dysentery
by Dr. Elliotson (Lond. Med. Gaz. viil. 378, and xii. 557 ; also Med.
Chir. Trans. xiii. 451), who found it succeed where the ordinary vege-
table astringents fail. It should be given in doses of from half a grain to
two grains twice or thrice a day, in combination with opium. It is also
used as an astringent to check excessive secretion from the bronchial
and urino-genital mucous membranes. Dr, Wright (Lond. Med. Journ.
i. and x.) found it serviceable in dropsy.

As a fonic or antispasmodic it has been given in intermittent dis-
eases, as the ague; and in some maladies of the nervous system
(epilepsy and chorea). In epilepsy it has recently been strongly recon-
mended by Dr. F. Hawkins (Lond. Med. Gaz. viii. 183).

As a topical agent, it is often employed in substance as an application
to ulcers, either for the purpose of repressing excessive soft and spongy
granulations, commonly denominated “ proud flesh,” or of hastening the
process of cicatrization ; and for either of these purposes it is one of the
best agents we can employ. Solutions of it are frequently applied to
mucous membranes, to diminish excessive secretion: thus to the con-
junctiva, in chronic ophthalmia, and to the mucous lining of the vagina or
urethra, in discharges from these parts. In superficial ulcerations of the
mucous membranes (especially of the mouth), one or two applications of
the sulphate of copper, in substance, are generally sufficient to heal them.

As a styptic a solution of this salt is sometimes used to repress hasmor-
rhages from a number of small vessels. Rademacher applied with good
effect brandy impregnated with sulphate of copper in a case of alopecia,
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or baldness, which occurred in a young man ; but it failed in the hands
of Dr. T. J. Todd (C r;rfup. of Pract. I Med. i. 52. )

.\Il_\Ii.\I."\l raTioN.—The dose of it, as an emetic, is from three or four
grains to fifteen ; as an astringent, or tonic, from a quarter of a grain to
one or two grains. Solutions used for external purposes vary consider-
ably in their strength in different cases, but usnally from one or two
grains to eight or twelve, dissolved in an ounce of water.

ANTIDOTES.— Vide CUuPRUM,

Sorvrio Svipmarris Cuprr Comrosita, Ph, Ed. (sulphate of
copper ; alum, aa ziij ; water, 1b. ij.; sulphuric acid, ziss. Boil until
the Hllh\}idlu‘i are dissolved ; then filter, and add the acid.)—Itis L'll]l]l! 1 ed
as a styptie, to arrest hemorrhage ; and, when diluted, in the purulent
ophthalmia of children.

Ammo'nie Cu'pro-Sul phas.—Cu'pro-Sul'phate of Ammo'nia.

History.— Boerhaave was acquainted with an ammoniacal solution of
copper. In 1757 Weissman gave imperfect dir Llrnlu for its preparation.
In 1799 Acoluth published a better process. Dr. Cullen introduced this
substance into practice in this country. It is frequently called ammoni-
ated copper (cuprum ammoniatum, Ph. Dubl. and U. S.) or ammoniuret of
copper (cupri ammoniaretum, Ph. Ed.) In the London Pharmacopeia it
is termed ammonio-sulphate of copper (cupri ammonio-sulphas).

PreEraraTioN.—In all the British Pharmacopeeias, this compound is
directed to be prepared by rubbing an ounce of *lll]lhlllt of copper with
an ounce and a half of aualmuuhnn.tu of ammonia until carbonic acid
ceases to evolve.

The theory of the process is hilin'l'[i'cﬂ_\' understood. The ]ll'n"r}itl}'li(H]S
of ingredients employed are about two equivalents of sulphate and three
and one-fifth l'itlti\'illl.'llt.\‘ of .\‘l‘.\:llliii_'(‘ll‘] yonate. When rubbed I!\_'_;‘i'l]lt’l',
these salts give out part of their water of crystallization, by which the
mass becomes moist ; and, at the same time, a portion of carbonic acid
of the sesquicarbonate escapes, producing the effervescence alluded to;
and the compound becomes of a dup azure-blue colour. This colour is
probably owing to cuprate of ammonia ; for oxide of cop per with caustic
ammonia forms a similarly-coloured liquid. If this notion be correct,
the decomposition may be thus explained :—Two equivalents or 118 parts
of hydrated sesquicarbonate of ammonia react on one equivalent or 125
parts of crystallized sulphate of copper, and produce one equivalent or
57 parts of cuprate of ammonia, one equivalent or 57 parts of sulphate of
ammonia, seven equivalents or 63 parts of water, and three l‘[llli\'illl']”‘i
or 66 parts of carbonic acid. The cuprate and sulphate of ammonia
with one equivalent of water represent the crystallized cupro-sulphate of
ammonia (cuprum ammoniacale of some .1111111;1\).

REAGENTS. RESULTS,
3oq. Calh.AA I8 vuorenmervensosonmn eocscssnnsencanennes 3€q, Carb. Acid 66
.- Geq. Water.... 54

2 eq. Hydratd. Sequi- g‘_’ eq. Water.... 18

% 6 eq. W rrrrr .H
carb. Ammon. 118 9

1 eq. Water @ =
1eq. &ui’phu!r'uj -!mmumre :u

1 eq. Ammonia 17

1"'[- Ammonia 17, /
Sulpl 5 eq. Water. 457
1 eq. Crystall. Sulph, § § eq.5u |J,], Acid 40~

Copper 1. 25 ) 4 o4’ Oxde Coppr 40

1eq. Cryst! Capro-
Sulph. of Am. 123

1 eq. Cuprate of Ammonia, 57}

ProperTIES.—It has a deep azure-blue colour, a styptic metallic taste,
and an ammoniacal odour. It reacts on vegetable colours as an alkali:
K K
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thus it reddens turmeric, and restores the blue colour of litmus, which
has been reddened by an acid. DBy exposure to the air, ammonia is
evolved, and a green ]::.':\'.'c‘;:-r is left, (‘:mqmsul of u-il!ln]]'.ih- of ammonia
and carbonate of copper. To prevent this, therefore, it should be pre-
served in a \\'u”—atm}:pvrml bottle. It is soluble in water; but unless
excess of sesquicarbonate of ammonia be present, the solution, when
much diluted, lets fall a subsnlphate of copper.
CraractERrIsTIcs.—Dissolved in water it forms a green precipitate
(arsenite of copper) with a solution of arsenious acid. When heated,
all its constituents are dissipated, save the oxide of copper. Boiled with
caustic potash a solution of sulphate of potash is obtained, the h}'ih':l[r:]
aged. Sulphuric

oxide of copper is thrown down, and ammonia is disen

acid may be recognised in the solution by the barytic salts.
ConmrosiTioN. — The essential part of this compound is the eupro-

sulphate of ammonia. This, in the crystalline state, has the following

composition :—-

If.j, I.J_“': Berzelins.
Oxide of Copper . o P e L D J4-00
AMINONER o v o' s s so s B s T e B, 2640
Sulphuric e S Ter T T . ]
L e R e el e e 9 7*35
Cupro-sulpl Ammonia 1 123 10000 ... 99538

The cupri ammonio-sulphas, Ph. L., usnally contains some undecom-
posed sesquicarbonate (bicarbonate?) of ammonia, and probably some
sulphate (subsulphater) of copper.

Puysiorocicar Errecrs.—Its action is, for the most part, similar to
sulphate of copper. Wibmer (Wirk. d. Arznetm. 11. 256) examined its
effects on horses and dogs. Four grains dissolved in water, and injected
into the veins, killed a dog. The respiration and circulation were quick-
ened by it. In some cases vomiting and purging were produced ;
weakness, tremblings, and paralysis, indicated its action on the nervous
system. Its general eflects on man are like those of sulphate of copper,
but it is thought to be less disposed to occasion nausea and vomiting.
An over-dose, however, readily acts as an emetic. Its action is probably
somewhat more stimulant to the general system than the sulphate. It is
employed in medicine as a tonic and antispasmodic.

Uses.—JInternally it has been ln'im'i]mll_\' l‘]l]lrl(l_\{‘ll in chronic spas-
modic affections; such as epilepsy, chorea, catalepsy, hysteria, spasmodic
asthma, and cramp of the stomach. In epilepsy it has been much
esteemed, and was found useful by Dr. Cullen (Zreat. on Mat. Med.), and
other accurate observers; but, like all other remedies for this curious
disease, it frequently fails. It has also been used in ague and fh‘!!]]_\'\',
As a fopical remedy, a solution of it has been employed as an injection
in gonorrhaea and leucorrhea ; and as a collyrium to remove opacity of
the cornea. ;

ADMINISTRATION.—It may be administered internally in doses of from
half a grain gradually increased to five grains. It is usually exhibited
in the form of pill; rarely in that of solution.

Prrvrz Aunonrarerr Cupri, Ph. Ed. (ammoniaret of copper, in
fine powder, gr. xvj.; crumb of bread, iv.; water of carbonate of am-
monia, q. s. DBeat into a mass, and divide into thirty-two equal pills).-
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Each pill contains half a grain of ammoniaret of copper. The dose is
from one to five or six pills.

Liguor Cuprnr Ammonro-surrmarrs, Ph. Lond. Cupri ammo-
niati aqua, Ph. Dub. (Ammoniated copper, 3j.; distilled water, 3xx.
Dissolve and strain. In the Dublin Pharmacopeia one part of the, salt
is used to a hundred parts of distilled water).—It is applied to indolent
ulcers as a stimulant and detergent; and, when diluted, to the eye, to
remove slight specks of the cornea.

Cu'pri Subace'tas.—Subacetate of Cop'per.

Hisrory.—Hippocrates employed verdigris, which he terms ya\cos i,
or rust of copper, in diseases of the eyes, and as an astringent in hemor-
rhoids (Ed. Fws. 635, 636 & 894). Theophrastus (De Lapidibus), Diosco-
rides (lib. v. cap. xci.), and Pliny (Hist. Nat. xxxiv.) describe the method
of procuring it. The Romans called it @rugo. It is frequently termed
diacetate of copper; but this name is objectionable, since verdigris fre-
quently occurs as a subsesquiacetate mixed with the trisacetate. 1 prefer
the less precise, though more accurate term, subacetate of copper.

PreparaTioN.—At Montpellier it is thus made :—The refuse of grapes
is allowed to ferment with sour wine, and is then laid in alternate strata
with plates of copper: acetous fermentation takes place, and the metal
becomes oxidized by the combined influence of the air and acid. In
about fifteen days the plates are covered with the acetate of copper; they
are then wetted, and exposed for a month to the air: the acetate absorbs
the water, and uniting with more oxide of copper, forms a subacetate,
which is scraped off, and packed in leathern sacks for exportation. At
Grenoble verdigris is obtained by sprinkling plates of copper with ready-
made vinegar (Dumas, Traité de Chim. v. 169). In this country it is
prepared by exposing thin plates of copper to the action of acetic acid,
or its fumes: the method now practised consists in alternating plates of
copper with pieces of woollen cloth steeped in acetic acid; they gra-
dually become corroded, and superficially covered with verdigris, which
is from time to time removed, and the operation repeated, as long as the
plate lasts (Brande’s Manual of Chemistry). French verdigris is imported
in sacks, weighing from 25 to 30 pounds.

PRroPERTIES.—It occurs in masses or in powder. One variety is of a
pale bluish green colour; another is blue. Its taste is astringent and
metallic ; its odour is somewhat similar to, though more disagreeable,
than acetic acid. It is insoluble in aleohol. Water resolves it into a
soluble acetate and an insoluble trisacetate. Hence the cupri subacetas
preparatum of the Dublin Pharmacopeeia, and which is directed to be
prepared by levigation and elutriation, is in fact the trisacetate, the
verdigris having undergone a chemieal change by the action of water.

CHaArACTERISTICS.— When digested with strong sulphuric acid, it
evolves acetic acid, which is readily distinguished by its odour. Heated
in a glass tube it gives out acetic acid; the residue contains metallic
copper. If verdigris be boiled in distilled water a solution is obtained,
which is known to contain copper by its colour, and by the before-men-
tioned tests for the cupreous compounds (vide p. 493).

ConrosiTioN.—The blue verdigris is a hydrated diacetate of copper.
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Verdigris with a greenish tint consists of the subsesquiacetate and the
trisacetate (Berzelius, Traité de Chimie,iv. 347 & 349). The composi-
tion of these salts is as follows:—

| SUBSESQUIACETATE. | TRISACETATE.,
|

Eq.Wt. Per Cent.

Eq. Eq.Wt. PerCent.| Eq. Eq.Wt.  Per Cent.| Eq. -
Oxide of copper D nnn Bl wwen 43D !i’ ERITRY N 3 enen I cs.. 63D
ACERE RO a0 1 e, BT mive B S ) s 9T0
Water ........ Vgt w2 2019 | 8 ... 27 2 «ies 1B oo 9D
T R T e 1 [ el - e s T 7 ) (0 WM R PSSl R A

PraysioLocicAL Errects.—The action of verdigris on the system is
very similar to that of the other preparations of copper: thus, taken in
small and repeated doses, it acts on the nervous system, and is called
tonic and antispasmodic ; in larger doses it operates as an emetic ; and,
in excessive doses, is a powerful poison, producing both gastro-enteritis
(indicated by vomiting, purging, and pain), and an affection of the ner-
vous system (marked by insensibility, convulsions, and even tetanus).

Usks.—Verdigris, when taken into the stomach, being variable and
dangerous in its operation, is never administered internally. It was for-
merly employed in obstinate syphilis, when mercurials failed.

The powder is sometimes employed as an escharotic. It is sprinkled
over foul and indolent ulcers, or, when mixed with savin, is applied to
destroy venereal warts. When used for the latter purpose it rarely fails.

Livinenrun Arveinrs, Ph. Lond. Oxymel cupri subacetatis,
Ph. Dubl. (verdigris, powdered [prepared subacetate, Dubl.], 3).; vine-
gar [distilled, Dubl.] f.5vij.; clarified honey, 3xiv. Dissolve the verdi-
gris in the vinegar, and strain the solution through linen; afierwards, the
honey being added, boil down to a proper consistence).—This was for-
merly called Mel Egyptiacum, Unguentum Lgyptiacum, or Oxymel
Eruginis. 1t is stimulant, detergent, and slightly escharotic. It is
applied by means of a camel’s-hair pencil to venereal ulcers of the throat,
as well as to other indolent ulcers. Diluted with water it is employed
as a gargle.

Uncvevrum Cuprr SuBAceETATIS, Ph. Dubl.; unguentum cupri
subacetatis, Ph. Ed. (Prepared subacetate of copper, 3ss.; olive oil, 3j.;
ointment of white resin, thj. M. Pk. Dubl.—Resinous ointment, 15 parts;
subacetate of copper, in very fine powder, 1 part. M. Ph. Ed.)—This is
a stimulant and mild escharotic. It is used as an application to foul
ulcers, in ophthalmia tarsi, as a cure for the obstinate forms of ring-worm,
and as an application to corns.

AxpinoTEs.—Vide CurruM.

Cu'pri Ace'tas.—Ac'etate of Copper.

This salt is commonly, though very improperly, termed distilled or
erystallized verdigris, and is met with in the shops crystallized on sticks.
It is usually prepared by dissolving common verdigris in acetic acid,
and erystalizing. The crystals are oblique thombie prisms. They con-
sist of one equivalent of oxide of copper, one equivalent of acetic acid,
and one equivalent of water. This salt is completely soluble in water,
by which it is distinguished from common verdigris. In most other pro-
perties it agrees with the latter. It is included in the list of materia
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medica of the Dublin Pharmacopceia, but for what reason I cannot divine,
since it is never used in medicine.

ORDER 22. —Brsmura anp 118 COMPOUNDS.
Bismu't hum.— Bis'muth.

History.—This metal is first mentioned by Agricola, in 1529. It has
been termed Marcasita, Tectum Arygenti, or, by the Germans, Wismuth.
“ The old miners called it Wismuth,” says Matthesius, ¢ because it
blooms as a beautiful meadow (Wiesematte), on which variegated flowers
of all kinds are glittering,” (Schwartze, Pharm. Tabellen).

Narvrar Hisrory.—Bismuth occurs only in the mineral kingdom. It
is found in Cornwall, Saxony, Bohemia, &e. 1t is met with in the me-
tallic state nearly pure (native bismuth), and in combination with sul-
phur and with oxygen.

PrepraraTioN. —It is chiefly obtained from native bismuth by melting
the metal out of its gangue.

ProperTIES.—It is a reddish white metal, without taste or smell, com-
posed of brilliant broad plates, and readily crystallizable in cubes or
regular octahedrons. Its sp. gr. is 983 to 9'88. It is moderately hard,
brittle, pulverizable, fusible at 476° . 'When strongly heated in the air
it takes fire, and burns with a faint blue flame, emitting a yellow smoke
(the oxide). In close vessels it may be volatilized. Its equivalent is 72.

Cuaracteristics.—It is distinguished by its brittleness, its ready
fusibility, its solubility in nitric acid, and by the characters of the nitrie
solution, which throws down a white precipitate on the addition of
water, and a black one when hydrosulphuric acid or the hydrosulphates
are added to it.

Purrry. — Any arsenicum, which may be mixed with bismuth, is
insoluble in nitrie acid: it is converted by the acid into an insoluble
arseniate. Copper may be detected by precipitating the nitric solution
with ammonia ; the supernatant liquor is blue if copper be present.

Puvsrorocicar, Errects AND Usis.—In the metallic state, bismuth is
inert. Its only use is in the preparation of the trisnitrate.

Bismu'thi Trisni'tras.—Trisni'trate of Bis'muth.

History.—This compound was first prepared by Lemery. It has had
various appellations, such as pearl or flake white, magistery of bismulh
(also a name for submuriate of bLismuth), Spanish white, subnitrate or
tetarto-nitrate of bismuth.

PreparaTioN.—In the London Pharmacopeeia it is directed to be
prepared by dissolving one ounce of bismuth in a fluid ounce and a half
of nitric acid, to which six drachms of water have been added. After
the solution has been filtered, about three pints of distilled water
are to be added: the subnitrate precipitates, and is to be collected,
\\'ﬂ:é]l[:(], and dried.

In the Dublin Pharmacopeeia, seven parts of bismuth are dissolved in
twenty parts of diluted nitric acid, and the solution added to a hundred
parts of water.

In the first part of this process we obtain a nitrate of bismuth by the
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