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Antidotes. —In a case of poisoning by hydrochloric acid, the antidotes are
chalk, whiting, magnesia or its carbonate, and soap; and in the absence ofthese,
oil, the bicarbonated alkalis, milk, white of egg, or demulcents of any kind. Of
course the gastro-enteritis is to be combated in the usual way.

ACIDÜM HYBROCIILORICUM DILUTUM, L.; Aädum Muriaticum dilutum, E. (U. S.)
(Hydrochloric Acid, f3iv.; Distilled Water, f3xij. "The density of this pre-
paration is 1-050," E.) (U. S.) The dose is from 3ss. to 3j. The most agree-
able mode of exhibiting it is in the infusion of roses, substituting the hydrochloric
for sulphuric acid.

4. ACIDÜM HYDRIOD'ICUM.—HYDRIODIC ACID.

Dr. Buchanan [London Medicäl Gazette, vol. xviii. p. 517.) has employed a
Solution of this acid in water. His formula for making it is as follows:—Dis-
solve 330 grs. of Iodide of Potassium in 3iss. of Distilled Water, and to this add
264 grs. of Tartaric Acid also dissolved in 3iss. of Distilled Water. When the
Bitartrate of Potash has subsided, strain; and to the strained liquor add snfficient
water to Make fifty drachms (= ^vj. 3ij.)—This Solution, according to Dr.
Buchanan, possesses all the therapeutical powers of iodine, without its irritant
properties. He has given as much as 3j- of it three times a-day, or 3ij. of iodine
daily. He regards gss. as the ordinary dose; but it would be much safer to begin
with a smaller dose.

Order VI.—NITROGEN, AND ITS COMPOUNDS WITH OXYGEN
AND HYDROGEN.

1. NITROGEN'IUM.—NITROGEN.

History and Synonymes. —This gas was first recognised in 1772, by Dr.
Rutherford, who termed it mephilic air. Priestley called it phlögislicated air.
Lavoisier named it azote from «. privitive; and £«ij, life.) Cavendish, finding it
to be a constituent of nitric acid, gave it the appellation it now usually bears,
nitrogen (from v/r^ov, nitre; and -ysmua, I beget.)

Natural History. —It is found in both kingdoms of nature.
ct. In tue Inorganized Kingdom. —iL h:is nnt hitherto been found in non.fossiliferous rocks.

It is a constituent of coal, of nitrates, of aminoniacal salts, and of some mineral waters. It
forms 79 or 80 por cent. of the atmosphere.

ß. In the Organized Kingdom. —It is a constituent of various veoetable prineiples, as the
organic alkalis, giüten, and indigo b!uc; and is particularly abundant in the farnilies Cruci~
fer<B and Fungi. It enters into the compositum of niost animal substances, as albumen,
fibrin, gelatine, mucus, Urea, uric acid, &c. It is found in the swirnming bladders of'fishes.

Preparatton. —The readiest method of procuring nitrogen is to burn a piece of
phosphorus in a confined portion of atmospheric air. The phosphorus combines
with the oxygen of the air and forms metaphosphoric acid. The residual gas,
after being thoroughly washed, is nearly pure nitrogen.

Properties. —It is a colourless, odourless, tasteless gas; neither combustible
'j nor a supporter of combustion. It neither reddens litmus, nor whitens

lime waler. Its sp. gr. is 0-9722 [0-976 Berzelius.] It is very slightly
absorbed by water. Its equivalent by weight is 14 [14-19 Berzelius;
14-15 Turner,] by volume 1.

Characteristics. —Nitrogen is usually distinguished by its negative properties
just described. The oniy positive test for it is combining it with oxygen to form
nitrie acid. This may be effected in two ways; either by electrifying a mixture
of nitrogen and oxygen, or by burning a stream of hydrogen in a mixture of
oxygen and nitrogen. The nitric acid thus produced reddens litmus, and when
absorbed by potash may be recognised by the tests hereaiter to be mentioned.
(See Nitric Äcid.)

Physiological Effects. —The effects of nitrogen gas on vegetables and ani-
mals are analogous to those of hydrogen before mentioned. (See p. 238.) Thus,

1 eq.
Nitrogei

= 14
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when inspired, it acts as an asphyxiating agent, by excluding oxygen; when in-
jected into the blood it acts mechanically only. It is an essential constituent of
the air employed in respiration.

Uses. __It has been mixed with atmospherie air, and inspired in certain pulmo¬
nary affections, with the view of diminishing the stimulant influence of the oxy¬
gen, and thereby of acting as a sedative.

2. NITROGEN'II FROTOX'YDÜM.—PROTOXIDE OF NITROGEN.
History and Synonymes. —This gas was discovered by Dr. Priestley in 1776.

He termed it dephlogislicated nitrous air. Sir H. Davy 1 called it nitrons oxide.
Its common name is laughing gas.

Natural History. —This Compound is always an artificial production.
Preparation. —It is obtained by heating nitrate of ammonia in a glass retort.

Every equivalent or 80 parts of the crystallized Salt are resolved into four equi-
valents or 36 parts of water, and two equivalents or 44 parts of protoxide.
Materials. COMPOSITION.

( l cq. Nitric JlcidI
.11f \ eq. Nitrogen

54-J 2 cq. Oxygen.. 1*1__
\3 eq. Oxygen 24

PRODUCTS.
2 eq. Protoxide Ni¬

trogen .......... 44

,_ J 1 eq. Nitrogen
t 3 eq. Hydrogen 3eq. Water........ 27

-1 eq. Water........ 9

1 eq. crystd
Nitrate Am- i 1 ji mmmia ...
raonia... 80 \ *

1_1 eq. Water ......

80 80 80

Properties. —At ordinary temperatures and pressure it is a colourless gas,
with a faint not disagreeable odour, and a sweetish taste.—It is not combustible,
but is a powerful supporter of combustion, almost rivaliing in this respect oxy¬
gen gas. Protoxide of nitrogen does not affect vegetable colours. It undergoes
no change of colour or of volume when mixed with either oxygen or the binox-
ide of nitrogen.

Its equivalent by weight, is 22 [22-2 Berzelius,] by volume 1. Its
sp. gr. according to Dr. T. Thomson, is 1-5277. When subjected to
a pressure 'of 50 atmospheres, at 45° F., it is Condensed into a lim-
pid colourless liquid.

1 eq
Protoxide
Nitrogen
= 22

Characteristics. —The only gas with which it is possible to confound it, is
oxygen, with which it agrees in being colourless, not combustible, but a power¬

ful supporter of combustion, re-in-
tfter combustion. flaming a glowing match. From this

an ,i it may be readily distinguished by mix-
leq. water j n g it -with an equal volume of hydro¬

gen, and exploding it by the electric

Before combustion.

1 eq.
Nitrogen

= 14

spark, by which we obtain one volume
or 14 parts of Nitrogen, and an equivalent or 9 parts of water. If a taper be
burnt in a jar of this gas over water, a brown vapour {nitrous aeid gas) is pro-
duced.

Oomposition. —It consists of one equivalent or 14 parts of nitrogen, and one
equivalent or 8 parts of oxygen; or, by measure, a volume of nitrogen and half»
volume of oxygen Condensed into the space of one volume.

Atoms. Eq- Wt. Per Cent. Davy. I

Nitrogen.............1........ >4 .......... 63'6 ...... ra '3 I Nitrogen
Oxygen.............. 1......... 8..........36'4 367 I Oxygen gas.

Vol.
. 1 ....
. 0-5___

Sp. gr.
0-9722
0-.55S5

Protoxide Nitrogen 1........22......... 100-0 .....100-0 | Protox. Nitrogen gas-----1 ----- 15277

Physiological Effects. «.. On Vegelabl.es. —Germinating seeds (peas,)
when watered with a Solution of this gas, seemed unaffected by it. Plauts intro-
duced into vessels filled with the gas mostly faded in about three days, and died

' Researchcs. Chemical and Pkilosophical, Meßy concerniv.g Mtroas Oxide, or Dephlogisticated Nitrous Air.
enrf its Respiration. 1800.
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shortly after. (Davy's Researches.) But Drs. Turner and Christison did not
find that it was injurious to Vegetation. (Christison, On Poisons, p. 756.)

ß. On Jinimals. —The effects of this gas on insects, annelides, mollusca, am-
phibials, birds, and mammals, were examined by Sir H. Davy. On all it acted
as a positive poison. It produced " peculiar changes in their blood and in their
Organs, first connected with increased living action; but terminating in death."
(Davy, p. 449.) Slovvly injected into the veins of animals, considerable quan-
tities were found by Nysten to produce slight staggering only; larger quantities
produced the same disorder of the nervous System noticed when the gas is re-
spired. (Becherches, pp. 77 and 78.)

y. On Man. —When inhaled, its effects on the nervous System are most re-
markable: I have administered this gas to about one hundred persons, and have
observed that after the respiration of it from a bladder for a few seconds, it usu-
ally causes frequent and deep inspirations, blueness of the lips and countenance,
an indisposition to part with the inhaling tube, and a temporary delirium, which
subsides in the course of three or four minutes. The sensations are usually
pleasino-. The delirium manifests itself differently in difFerent individuals; as in
some by dancing, in others by fighting, &c. In some few cases I have seen
Stupor produced. Singing in the ears, giddiness, and tingling sensations in the
hands and feet, are sometimes experienced.

Uses. —It has been employed in some few cases only of disease. Beddoes
used it in paralysis with benefit, but found it injurious to the hysterical and ex-
quisitely sensible. (Davy's Researches, p, 542.) In a remarkable case of spas-
modic asthma, related by Mr. Curtis, (Lance!, vol. ii. for 1828 and 1829.) it
acted beneficially. In a second case it also gave relief.

AQUA MTROGEMI PROTOXYDI;Protoxide of Nilrogen Waler; Searle's Patent
Oxygenous Aerated Water. —At ordinary temperatures and pressures, water
dissolves about three-fourths of its own bulk of protoxide of nitrogen; but
by pressure the quantity may of course be augmented. The patent Solution is
said to contain five thrtes its bulk of gas; or each bottle of the liquid is stated to
hold a füll quart of gas. Its effects on the System are not very marked. Sir H.
Davy drank nearly three pints of the ordinary Solution in one day, and says that
it appeared'to act as a diuretic; and he adds, "I imagined that it expedited diges-
tion." (Op. cit. p. 237.) The proprietor of the patent water asserts that it ex-
hilarates, and is adopted for torpor, depression of spirits, asthma, &c.

3. AC'IDUM NI'TRICUM, L. E. D. (U. S.) NITRIC ACID.
History and Synonymes. —This acid was known in the seventh Century to

Geber, who termed it solulive, waler. (Of the Invention of Verity, eh. xxi. and
xxiii.) The rtature of its constituents was shown by Cavendish in 1785, and their
proportions were subsequently determined by Davy, Gay-Lussac, and Thomson.
It has been known by various names, as Glauber's sjjirit of nitre, and aqua-
fortis.

Natural History. —It is found in both kingdoms of nature.
a. In the Inorganized Kingdom. —Combined with potash, soda, lime, or magnesia, it

is found on the sürface of the earth in various parts of the world. The nitrates have
been found in sonne few mineral waters. Thus there is a district of IJungary, between
thn Carpathians and the Drave, where all the Springs, for the spaee of about 300 miles,
contain a small quantity of the nitrate of potash. (Gairdner, On Mineral Springs,
p. 20.)

ß. In tue OrgaNized Kingdom. —Nitrate of lime has been found in Borago qfficinalis,
Urtica dioica, Helianthus annuus, and Parietaria nfficinalis. Nitrate of potash has been
detected in the roo's nf Cissampelos Pareira, and Oeum urbanum; in the juice of Cheli-
donium majus; in Apiiim graveolens ; and sometimes in the root of Beta vulgaris when
advanced in ao-e. The same salt is also found in the flower of Verbascum, in the rhi-
zome of Zingiber officinale, in the fruit of Areca catechu, in the tubercle of Cyperus
esculentus, in Agaricus acris, and A. edulis.
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Preparation. —Nitric acid is prepared by submitting a mixture of Oil of Vit¬
riol and Nitrate of either Soda or Potash to distiilation.

The apparatus used on the large scale is usually that employed in the manu-
facture of hydrochloric acid; namely, an iron or stoneware pot, with a stoneware
head, which is connected with a row of double-necked stoneware bottles con-
taining water. Another form of apparatus employed by some manufactnrers, is
an iron cylinder, set in brickwork over a fire-place. 168 lbs. of nitrate of potash
are introduced at one end of the cylinder, which is afterwards closed by a circular
disk of iron perforated to allow of the introduction of aleaden funnel, through which
are poured 93 lbs. of strong sulphuric acid (sp. gr. 1-845.) The funnel is then
removed, the aperture closed, and heat applied. The vapours are conveyed into
a row of flve or six bottles of stoneware fiiled to about one-sixth of their capa-
city with water. The acid obtained by this process is brown and fuming, and
has a sp. gr. of 1-45. It is called in commerce nitrous acid, or fuming nitric
acid [acidum nitrosum; acidum nilroso-niiricum; acidum nilricum fumana.)
To render it colourless it is heated in a glass retort, placed in a sand bath: the
vapour which escapes is passed through two stoneware bottles to snve any acid
that may be expelled, and is subsequently conveyed into a chimney. The co¬
lourless acidremaining in the retort has a sp. gr. of from 1-38 to about 1*4, and
constitutes the nitric acid of commerce (acidum nilricum venale.) The residue
in the iron cylinder is a mixture of sulphate with a little bisulphate of potash,
and is sold as sal enixum. It is employed as a flux, and in the manufacture of
alum.

The quantity of the ingredients employed in the above process is nearly in the
Proportion of eight equivalents or 392 parts of strong sulphuric acid, and seven
equivalents or 714 parts of nitrate of potash.—Some manufactnrers employ two
parts by weight of nitrate of potash and one of strong sulphuric acid, or about an
equivalent of each of the ingredients. As the water of the sulphuric acid is not
sufficient in quantity to form liquid nitric acid with all the acid set free from the
nitrate, a part of the nitric acid is decomposed into nitrous acid and oxygen. It
is the presence of nitrous acid which communicates the red colour to the com-
mercial or fuming nitric acid.

I am informed by a manufacturer who employs nitrate of soda in the produc-
tion of nitric acid, that he obtains about as much by weight of nitric acid, sp. gr.
1-4, as of nitrate of soda consumed.

All the British Pharmacopceias give formulse for the preparation of nitric acid.
The London and Edinburgh Colleges use equal weights of dried Nilrate of
Potash and Sulphuric Acid. The Dublin College directs 100 parts of Nitrate
of Potash and 97 parts of commercial Sulphuric Acid. The distiilation is to
be condueted in a glass retort, by a sand heat. The directions of the Edin¬
burgh College for obtaining pure nitric acid [acidum nilricum purum) are as fol-
lows:—

"Purify Nitrate of Potash, if necessary, by two or morc crystallizations, tili Nitrate of Sil-
ver docs not act on its Solution in distilled waler. Put into a glass retort equal weights of this
purified nitrate and of sulphuric acid, and distil into a cool reeeiver, with a moderate heat
from a sand-bath or naked gas-flame, so long as the fused materia] continues lo give off
vapour. The pale-yellow acid thus obtained may be rendered colourless, should this be
thought necessary, by heating it gently in a rclort."

Mr. Phillips states, that the acid obtained by the process of the London Phar-
macoposiahas a specific gravity of 1-5033 to 1-504. The Edinburgh College
fixes the density of the pure acid at 1-500; and that of the commercial acid at
1-380 at least.

The explanation of the chatlges which take place is somewhat modified by
the strength of the sulphuric acid employed. According to Mr. Phillips, the acid
usually met with has a sp. gr. of 1-8433; I have found it generally somewhat

Vol. 1.—34
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below this. _The acid alluded to by Mr. Phillips is composed, according to the
same authority, very nearly of four equivalents or 160 parts of dry sulphuiio
acid, and five equivalents or 45 parts of water. These quanlities react on two
equivalents or 204 parts of nitrate of potash, and produce two equivalents or 135
parts of strong liquid nitric acid (sesquihydrate,) and one equivalent or 274 parts
of the hydrated bisulphate of potash.

MATERIALS. COMPOSITION. PRODUCTS.

Seq. NitratePota»h.... 204 | l el Mtrio-add. ■ 108------------—^ 2Sesquihydrate Nitric..... ) m)2eq.Pütas/i ....... 96 ~.— Acid................... \

t eq. Liquid Sulph. Acid 205 ) j*«7. Water ....... 27/i iqj'i-'\ «ej Waler ....... 18 -----
v ' 6 ; ) 4 eq. Sulph. Meid,. 160____...-^sS». 2 Hj d. Bisulphate Potasll.... 274

403 403 409

The generation of nitrous acid is greatest at the commencement and towards
the close of the Operation: for, at the commencement, the excess of uncombined
sulphuric acid attracts water from the small quantity of nitric acid then set free,
in consequence of which the latter is resolved in to nitrous acid and oxygen: about
the middle of the process, when the quantity of free nitric acid has increased,
while that of sulphuric acid has diminished, the former passes over with water
unchanged; but towards the end of the process, owing to the volatilization of the
nitric acid, the sulphuric acid becomes again predominant, and the red vapours
of nitrous acid then make their appearance.

Pkoperties. —Strong and pure liquid nitric acid (aeidum nitricum purum) is
colourless, and has a peculiar odour, and an acrid, intensely sour taste. In the
air it evolves white fumes, forrned by the union of the acid vapour with the
aqueous vapour of the atmosphere; these fumes redden litmus, and become much
whiter when mixed with the vapour of ammonia, owing to the formation of the
nitrate of ammonia. The sp. gr. of the acid, prepared aecording to the Pharma-
coposia, is 1-5033 to 1-504, and Mr. Phillips believes this to be the strengest
procurable; but Proust says he obtained it as high as 1-62; Kirwan, 1-554; Davy,
1-55; Gay-Lussac, 1-510: Thenard, 1-513. The Edinburgh College fixes the
density of pure nitric acid at 1-500. The acid sold in the shops as double aqua-

fortis (aqua fortis duplex) has a sp. gr. of 1-36. Single aguaforlis (aqua forfis
simplex) is of sp. gr. 1-22. Nitric acid has a powerful affmity for water; and,
when mixed with it, heat is evolved.

Nitric acid is easily deprived of part of its oxygen. Thus, exposure to solar
light causes the evolution of oxygen, and the produetion of nitrous acid, which
gives the liquid a yellow, orange, or reddish-brown colour. The acid, thus co-
loured, may be rendered colourless by the application of a gentle heat, to drive
off the nitrous acid. Several of the non-metallic combustibles rapidly decompose
nitric acid; as charcoal, phosphorus, sugar, alcohol, volatile oils, resins, &c. The
acid is unacted on by leaf-gold, platinum, &c. Some of the metals 1 also act
powerfully on it, as copper (in the form of turnings,) and tin (in the State of
foil.) A little water added to the acid facilitates, in some cases, the action of
metals on it. The hydraeids (as hydrochloric acid) decompose and are decom-
posed by nitric acid.

Charaeteristics. —Nitric acid is known by the following characters:—It stains
the cuticle yellow or orange: mixed with copper filings, effervescence takes
place, owing to the escape of binoxide of nitrogen, and a greenish-blue Solution
of nitrate of copper is obtained: the binoxide forms ruddy vapours in the air, by
uniting with oxygen to form nitrous acid gas; and, passed into a Solution of the
protosulphate of iron, forms a dark olive-brown coloured liquid, which has a
strong affinity for oxygen, and has in consequence been employed for analyzing
atmospheric air: but the results obtained by it are uncertain. Nitric acid deco-

' For an nrxount of the anomalous relations of this acid and iron, I must refer the reader to Becquerel'«
TraUe de l'Eleclricitc, tom. v. p. 8.
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lourizes sulphate of indigo. Morphia, brucia, or commercial strychnia, commu-
nicates a red colour to nitrio aeid, which is heightened by supersaturating the
liquor with araraonia: powdered mix vomica renders this acid yellow or orange-
coloured. If hydrochlorio acid be added to nitric acid, the mixture acquires the
power of dissolving leaf-gold: the presence oi'gold in Solution may be recognised
by the protochloride of tin, with which it strikes a purple or blackish colour.
Lastly, saturated with pure carbonate (or bicarbonate) of potash, a nitrate of
potash is procured.

The nitrates are known by the following characters:—they evolve oxyo-en
when heated, and deflagrate when thrown ou a red-hot cinder or charcoal; when
heated with sulphuric acid they disengage nitric acid, which may be recognised
by its action on morphia, brucia, or commercial strychnia; lastly, when mixed
with sulphuric acid and copper turnings, they generate binoxide of nitrogen,
which is readily recognised by its blackening a Solution of sulphate of the
protoxide of iron. This last-mentioned property enables us to recognise very
minute portions of the nitrates. The nitrate, copper filings, and sulphuric acid,
are to be put into the test-tube: to which is adapted, by means of a cork, a small
curved glass tube, containing at the bend a drop or two of the Solution of the
protosulphate of iron; heat is to be applied to the mixture in the test-tube, and in
a few minutes the ferruginous Solution becomes brown or blackish.

Composition. — Anhydrous or dry nitric acid, such as we find it in some
nitrates, has the following composition by weight: —

Atoms.
Nitrogen..... 1 ..
Oxygen...... 5 ..

Eq. Wt.
. 14 ..
. 40 ..

Per Cent.
. 25-9 ..
. 74 1 ..

Lavoisier.
.. 20
.. 80 ...

Cavendish.
... 25 ...

Berzelius.
.. 20 ...
.. 74 ...

T)avy.
29 5
70-5

100 100 100Nilvic Acid.. 0 ........ 54 ........ 100-0 ..

According to Berzelius, its equivalent is 54-25 [54-15, Turner.]
Its composition by volume, is, one volume of nitrogen gas

and two and a-half volumes of oxygen gas. The degree of
condensation, however, is not known, as uncombined anhy¬
drous nitric acid has not yet been procured.

Liquid nitric acid is composed of nitric acid and water.
According to Mr. Phillips, when the specific gravity of
the liquid is 1-5033 to 1-504, the composition is as fol-
lows:—

1 eq.
Nitrogen
= 14

I eq. Oxyg.= 8
1 eq. Oxyg.

1 eq. Oxyg.
== 8

1 eq- Oxyg.= 8
1 eq. Oxyg.

= 8"

Dry or Anhydrous Nitric Acid................ I
Water..... ".................................. Ii

F,q. Wt.
54
135 .

Per Cent.
... 80
... 20

Sesqüibydrate of Nitric Acid ......... 1 .................. B" 5 .................. '00

100 grains of this acid will saturate about 217 grains of carbonate of soda, equal
to about 81 grains of real or dry nitric acid.

hipuRiTiEä.—The presence of nitrous acid is known by the colour. To detect
chlorine or the chlorides, dilute with distilled water, and apply nitrate of silver;
a white chloride of silver is precipitated, which is insoluble in nitric acid, but
soluble in atnmonia. To recognise sulphuric acid, add a Solution of chloride of
barium to the diluted acid; a heavy white sulphate, insoluble in nitric acid, is
thrown down. A.ny fixed impurities may be obtained by evaporation.

Physiological Effects. «,. On Vegekibles. —Nitric acid decomposes the dif-
ferent vegetable tissues to which it may be applied; and gives them a yellow
colour.

ß. On Animah. __Orfila found that 20 grains of commercial nitric acid, injected
into the jugular v'ein, coagulated the blood, and caused death in two minutes,
{Tuxicolotr. Generale.) Viborg threw a drachm of the acid, diluted with three
drachms of water, into the jugular vein of two horses; in two hours they were
well; the blood, when drawn, was slightly coagulated. (Wibmer, Die Wirkung,
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&c.) lutroduced iato the stomach of dogs, it disorganizes this viscus, and causes
death in a few hours.

y. On Man.— On the dead bo/Iy, M. Tartra has made varions experiments to
determine the appearanees produced by the action of nitric acid. Of course this
caustic decomposes the organic textures; but the phenomena presented vary
according to different circumstanees,—as the quantity employed, the presence of
other sobstances, &o.

On the living iody, its action varies with the degree of concentration or dilu-
tion of the acid. In the conccntrated form the acid acts as a powerfully corro-
sive poison, which property it derives in part from its affinity for water, but
more especially from the facility with which it gives out oxygen; so that the ap¬
pearanees caused by its action on some of the tissues are different from those
produced by sulphuric acid. Thus the permanent yellow stain which it commu-
nicates to the cuticle is peculiar to it. Iodine, indeed, stains the skin yellow or
brown, but a little caustic potash readily removes the stain when recent; whereas
the yellowish stain produced by nitric acid, becomes orange on the addition of
an alkaline soap. Bromine also stains the skin yellow, but when recenlly pro¬
duced, the colour may also be removed by potash. The yellow or citron stain
eommunicated to the lining membrane of the tongue, pharynx, &c. by nitric acid,
has been well shown by Dr. Roupell. (See his Illustrations of the Effects of
Poisons.) A preparation, piesenting similar appearanees, is preserved in the
anatomical museum of the London Hospital. The yellow substance produced
by the action of nitric acid on fibrin, was termed by MM. Fourcroy and Vauque-
lin the yellow acid: the same substance is probably produced by the application
of nitric acid to other animal principles. This yellow substance is bitter, and is
said by Berzelius to consist of yellow, altered fibrin, combined with nitric acid
and with malic acid, formed by the action of some nitric acid on the fibrin.
Nitric, like snlphuric acid, also chars the animal tissues, and thus, after the inges-
tion of it, the stomach is sometimes found blackened, as if snlphuric acid had
been swallowed. The Symptoms are analogous to those produced by sulphuric
acid (see Sulphuric .flcid.) The yellow, citron, or orange spots, sometimes
observed on the Ups, chin, or face, will, when present, at once indicate the kind
of acid swallowed. Sometimes the binoxide of nitrogen is evolved by the
mouth.

Properly diluted, nitric acid produces effects similar to those of the other dilute
aeids. (See pp. 182, 192, 198, and 207: also Hydrochloric and Sulphuric
JIcids.) It is said, however, to act less evidently as a tonic, and to be more apt
to disagree with the stomach, so that it cannot be employed for so long a period.
In some cases it has excited ptyalism, and from this circumstance, as well as
from the occasional benefit derived from its use in the venereal disease, it has by
some writers been compared, in its Operation, to mercury; a comparison founded
rather on theoretical than practical considerations.

Uses. — «.. Internal. —As nitric acid produces certain effects, in common with
other mineral aeids, it may be used as a Substitute for the latter in various diseases.
Thus, it is administered in conjunetion with the bitter infusions, in those condi-
tions admitting of, or requiring, the use of tonics. Properly diluted, it is em¬
ployed as a refrigerant in febrile disorders. In lithiasis, attended with phos-
phatic deposites in the wine, it may be used instead of the sulphuric or hydro¬
chloric acid. In some obstinate cutaneous diseases, as impetigo, it is given to
the extent of half a drachm daily in barley water. (Rayer, Treatise on the Dis¬
ease* of the Skin, p. 502.) It may be employed also to relieve heartburn.

In 1793 this acid was used by Mr. Scott, a surgeon, at Bombay, as a Substi¬
tute for mercurial preparations, which Girtanner erroneously fancied owed their
efficaey to the quantity of oxygen which they contained. Mr. Scott first tried it
in chronic hepatitis, and with considerable success. He then extended its use to
venereal diseases, and obtained the happiest results from it.
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Subsequently, it has been most extensively employed in the last-raentioned
diseases; but the success attending its use has been very variable. That it has
been, and is frequently serviceable, no one can doubt who reads the immense
body of evidence offered in its favour by Scott, Kellie, Albers, Prioleau, Rollo,
Cruiekshank, Beddoes, [Reports, principaUy concerning the Effects of the Ni-
trous Acid in Venereal Disease. Bristol, 1797.) Ferriar, and öfters. But on
the öfter hand it is equally certain that on very many occasions it has been use-
less. The same remark, indeed, may be made of mereury, or of any other re-
medy: but as an anti-venereal medicine it does not admit of comparison vvith this
metal. However, we frequently meet with syphilitie cases in which the em-
ployment of mereury is eifter useless or hurtful. Thus it can rarely be em¬
ployed vvith advantage in scrofulous subjeets; or in persons whose idiosyncrasies
render them peculiarly snsceptible to the influence of this metal; and in slough-
ing soies it is inadmissible. Now these are the cases in which nitric acid may
be employed with benefit; and I believe the best mode of administering it is in
conjunetion with the Compound decoction of sarsaparilla.

For farther Information respecting its employment, I must refer to the works
of Holst (De Acidi Nitrid um Medico JJissertatio. Christian», 1818.) and
Mr. Samuel Cooper. (Biet, of Practica! Surgery.)

ß. Externa!. 1—In the coneenlrated State, nitric acid has been employed as a
powerful caustic to destroy warts, and as an application to parts bitten by rabid
animals or venomous serpents, to phagedenic ulcers, &c. In Order to confine
the acid to the spot intended to be acted on, the neighbouring parts may be pre-
viously smeared with some resinous ointment. In sloughing phagedaena the
application of strong nitric acid, as recommended by Mr. Wellbank, {Medico-
Chirurg. Trans, vol. xi.) is attended vvith the most successful results, as I have
on several occasions witnessed. The best mode of applying it is by a piece of
lint tied round a small stick or skewer. When the slough is very thick, it is
sometimes necessary to remove part of it with a pair of scissors, in order to
enable the acid to come in contact with the living surface.

Largely diluted (as 50 or 60 drops of strong acid to a pint or quart of water)
it is recommended by Sir Astley Cooper as a wash for sloughing and other ill-
conditioned sores.

In the form of ointment it is used in various skin diseases, especially porrigo
and Scabies, and as an application to syphilitie sores.

Nitric acid vapour has been employed to destroy contagion, but it is probably
inferior to chlorine. It was first introduced for this purpose by Dr. Carmichael
Smyth 3 (to whom Parliament granted a reward of £5000:) hence these fumiga-
tions have been termed Fumigationes nilricss Smythianse. The vapour is rea-
dily developed by pouring one part of oil of Vitriol over one part of nitrate of
potash in a saucer placed on heated sand.

Administration. — Strong nitric acid may be administered, in some mild di-
luent, in dose.« of from five to ten minims, three or four times daily.

Antidotes. —Poisoning by nitric acid requires precisely the same treatment
as that by sulphuric acid. (See Sulphuric Acid.)

1. ACIDUM MTRICÜM MLUTUI, L. E. D. (U. S.) Diluted Nitric Jlcid; (Nitric
Acid, f'3j.; Distilled Water, f3ix. L. (U. S.)—" Mix together three fluid ounces
of Nitric Acid (commercial) and four fluid ounces of Water. If Pure Nitric
Acid be used, four fluid ounces of it must be mixed with six fluid ounces of
Water. The density of this preparation is 1'290." E. w ~~ Nitric Acid, by mea-

• On the externa! use of nitric acid, see London Meclical Rcpository. vol. xiv p 450 .1890.
a The Effects of the Nitrens Vapour in preventing and destroying Contagion: Lond. 1790. Revicwed in the

London Medice! Review, vol. i. p. 433. Lond. 1799.
m Diluted nitric acid. l'h. Ed., preparod with pure nitric acid (sp. j>r. 1 5.) has a sp er. 1-292, and containa

3972 per cent. of real acid. But if prepared with commercial nitric acid (sp gr. 1 381.) its sp. er is 1-11897
and it conlains 26 40 per cent. of real acid. So that the streiigths of these vaneties of dilute nitric acid are
to each other. hv weight, as 100 to 66—hy measnre, as 100 to 60; a difTerence of 40 per cent. in aeids pre-
(jared by the two moiies directed—(Mr. R. Phillips, London Med. Oaz. MaV 8, 1840, p. 273.)
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sure, 3 parts; Distilled Water, by measure, 4 parts. D.) The sp. gr. of the di-
luted nitric acid of the London Pharmacopceia is 1 080; 100 grains of it saturate
about 31 grains of crystallized carbonate of soda. The following is its composi-
tion: —

Dry or Anhydrous Nitric Acid
Water -

11 44
88-56

Dihlted Nitric Acid, Ph. L.

Strong liquid Nitric Acid (sesquihydrate)
Water.......

14-3
857

100 0

The dose of this preparation is from thirty to forty minims.
I UNGIMTUM ACM NITRICI, D. Oxygmized Fat,- Pommade d'JHyon.—

(Olive Oil, fjy.; Prepared Hog's-lard, 3iv.; Nitric Acid, by measure, 3vss.
Having melted the oil and lard in a glass vessel, when they are beginning to
become concrete add the acid: then stir them constantly with a glass rod until
they become firm.) The nitric acid undergoes partial decomposition, binoxide
of nitrogen being evolved. Part of the fatty matter is oxydized and converted
into Elmdine (see Unguentum Hydrargyri Nitratis.) This ointment has a
firm consistence and a yellow colour. Its uses have been above noticed. It is
more efncacious when recently prepared.

4. AC'IDOM Nl'TRO-IIYDROCHLOR'ICUM.—NITRO-HYDROCHLORICACID.

(Acidnm Nitro-muriaticum, D ) (U. S.)

History and Synonymes. —This liquid was known to Geber. (Invention of
Verity, eh. xxiii.) It was formerly called aqua regia. Its nature was first ex-
plained by Davy.

Preparation. —It is readily prepared, aecording to the Dublin Pharmacoposia,
by mixing 2 parts, by measure, of hydroehloric acid with 1 part, by measure, of
nitrie acid.

In the arts, however, hydrochlorate of ammonia, or common salt, is often sub-
stituted for hydroehloric acid; or nitrate of potash for the nitric acid.

By the reaction of one equivalent or 54 parts of nitric acid on one equivalent
or 37 parts of hydroehloric acid, we obtain one equivalent or 46 parts of nitrous
acid, one equivalent or 36 parts of chlorine, and an equivalent or 9 parts of
water.

MATEEIAI.5. co^pnsiTioN.

.eq.Hydroch>„ricA Cid... 37|l^^- :: ^

I eq. Nitric Acid..........54 i ] e1- Oxygen .... 8f 1 eq. Jviirous Jltia 4t>

RESt.'LTg.
----------------------------------1 eq. Clilorine....... 36
______________________leq.Waier........ 9

______________________1 eq. Nitrous Acid.... 46

9) 91 91

Properties. —It has a yellow colour. Its most remarkable property is that of
dissolving gold and platinum, metals that are insoluble in eilher nitric or hydro¬
ehloric acid separalely. It should be kept in a cool dark place, for heat rapidly
expels the chlorine, while light enables it to decompose the water and to form
hydroehloric acid.

Characterisiies. —It is recognised by its colour, by its power of dissolving
gold, by its preeipitating a Solution of the nitrate of silver, the preeipitate being
insoluble in nitric acid, but soluble in ammonia; by the produetion of two salts,
a chloride and a nitrate, when an alkali is added to it; and by the evolution of
binoxide of nitrogen on the addition of copper turnings (see Nitric Jlcid.')

Physiological Effects. —lt is a powerfully corrosive poison, acting in a simi-
lar manner to nitric acid.

Uses. —Ii has been employed internatty in the same cases as nitric acid, more
especially Syphilis, diseases of the liver, and some of the exanthemata. Exler-
nally it has been used as a bath, either loeal or general, in Syphilis and hepatic
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affections. Dr. Lendrick (Brilinh and Foreign Medical Revinv, vol. iv. p. 254.)
has more recently noticed the Utility of the general nitro-muriatic bath, at a tem-
perature of 90° or 95°, in syphiloid and mercurial caehexiae, and liver consump-
tion. In India the whole body (the head excepted) is immersed; but in this
country pediluvia only are usually employed, or the body is merely sponged
with it.

Administration.— When taken internally the dose is ten or fifteen drops pro-
perly diluted, and carefully increased.

Antidote. —Poisoning by this acid is to be treated in the same way as that by
sulphuric acid.

BALNEUMNITRO-HYDROCHLORICUM.—Thenitro-muriatic bath 1 is prepared in
wooden tubs, by adding tlüs acid to water, until the latter becomes as acid to the
taste as vinegar (from 4j to 6 fluid-ounces of the acid to about 3 gallons of water
in a deep narrow tub.) The patient should remain in the bath from 10 to 30 or
40 minutes. It excites tingling and prickling of the skin, and is said to affect
the gums and salivary glands, causing plentiful ptyalisra; indeed, we are told that,
without the latter effect, every trial is to be regarded as ineonclusive. In the
passage of biliary calculi this bath is said to have proved remarkably effective.

5. AMMO'NIA.—AMMONIA OR AMMONIACAL GAS.

History and Synonymes. —It is probable that Pliny was acquainted with the
smell of Ammoma, and that the "vehement odour " which he says (Historia
Naturalis, lib. xxxi. cap. 46. Ed. Valp.) arose from mixing lime with nitrum
was produced by the action of lime on sal ammoniac. Dr. Black, in 1756, first
pointed out the distinction between ammonia and its carbonate; and Dr. Priest-
ley [On Air, vol. ii. p. 369, 1799.) first procured ammonia in a gaseous form.
He called it alkaline air. It is sometimes termed volaiile alkali, and occasion-
ally azolure.tted hydrogen.

Natural History. —Ammonia, free or combined, exists in both king'doms of
nature.

ct. In the Inorganized Kingdom. —Hydrochlorate and sulphate nf ammonia are met with
native usually in the neighbourhood of voleanoes. Aluminous sulphate of ammonia (or am-
monia-alum) occurs in Bohemia. Dr. Marcet detected the hydrochlorate in soa water. This
salt has also been recognised in mineral waters. (Gairdner, On Mineral Springs, p, 15.)
Ammonia exists in many of the native oxides of iron, and in soine chälybeate walors. Car¬
bonate of ammonia exists in rain water. (See p. 243.)

ß. In tue Organizld Kingdom. —Ammonia is found in vcgetnbles, in smail quantities only.
In the free State, it is said to exist in several plants, as Chenopodium vvlvaria, Sorbus aucu-
paria, (Dict. des Drogues, t. i. p. 293.) in the juice of the leaves of Isatis tinctoria, in the
bark of Zanthoxylum Clava Herculis, and in Fucus vesiculos'us. Combined with earbonio
acid, it is found in Justicia purpurea; with nitric acid, in the extract of hyoscyamus, distilled
water of the lettuce, &c. In combination with different substances, it is found in the root of
Helleborus niger, and of Nymphcea; in the leaves of Aconitum Napellus; in the barks of Cns-
paria febrifuga and Simaruba; and in the fruit of Areca Catecfiu. (De Candolle, Physiol.
Feget, p. 339.) Lastly, it is developed during the decomposition (spontaneous or artitieial)
of most vegetable substances which contain nitrogen ; as gltiten.

Ammonia is one of the bases found in the urine of man, where it exists in combination
with phosphoric, hydrochlorie, and uric aeids. United to the lastmentioned acid, it exists
in the exerement of the Boa constrictor, and of some birds. The 1
the düng of the camcl.
matters.

hydrochlorate is found in
Ammonia is ono of the produets of the putrefaction of animal

Preparation. —Ammoniacal gas is obtained by heating a inixture of hydro¬
chlorate of ammonia and quicklime in a glass retort, and collecting over mercury.
In the absence of a mercurial apparatus, the gas may be generated in a Florence
flask, to the mouth of which a straight glass tube is connected by means of a

> See Coync'ä Obscrvationson the Aid obtained in various Diseases, parlieularl« those ineiiental la Tropicel
Climates, by the external appliculion of Ihe Nitro-mvriatic Acid in a. Bath. Lond. 1822.
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cork. The bottles which are to be filled with gas are to be inverted over the
tube.

In this process, one equivalent or 54 parts of hydrochlorate of ammonia are
decomposed by one equivalent or 28 parts of lime; and die results of the decom«
position are one equivalent or 17 parts of ammonia; one equivalent or 56 parts
of chloride of calcium, and one equivalent or 9 parts of water.

MATERIALS.

1 eq. Hydrochlorate
Ammonia ...... 54

1 eq. Lime . 38 I

82

COMPOSITION.
1 eq. Ammonia .................. 17
Leq. Hydrochlo- ( 1 eq. Chlor. 36

ric Acid ......37 | leg, Hydr. I
1 eq. Oxygen ..................
1 eq. Calcium .................. 20

82

RESULTS.
-1 eq. Ammonia ...... 17

leq. Water.......... 9

1 eq. Chloride Calcium 56

82

Tf we adopt the ammonium theory, the production of ammonia in the above
process may be thus explained: one equivalent or 54 parts of chloride of ammo¬
nium is decomposed by one equivalent or 28 parts of lime, and the producta of
the reaction are as above stated.

MATERIALS. COMPOSITION.

1 eq. Chloride

1 eq. Lime ..

f 1 eq. Ammonium .. 18
Ammonium 54 \

l_ 1 tq. Chlorine ..... 30
1 eq. Oxygen ..... 8
1 eq. Calcium .

PRODUCTS.

1 eq. Ammonia .... 17

"1 eq. Water........ 9
1 cq. Chlor. Calcium 56

But, according to Dr. Kane, ammonia is an amidide of ky&rogen, and sal am-
moniac is a chlor o-amidide of hydrogen ; and the changes are thus explained:—

1 eq. Chloro.amidide
Hydrogen ........

1 eq. Lime ........ 28

COMPOSITION

f 1 eq. Amidide Hydrogen

' [_1 eq. Chloride Hydr. 37

PRODUCTS.
leq. Amidide Hvdrog. 17

Water........ 9

j eq. Chlor. Cal.

Beforc combustion.

1 eq.
Ammonia

= 17

2 rq.
Oxv£t:n
= 16
1 eq.

Oxyg. =S

jSftenoards.

1 eq.
Ni trogen
= 14

and
3 eq. Water

5fi

82 83 82

Propertie3. —It is a colourless invisible gas, having a strong and well-known
odour. It reddens turmeric paper, and changes the
colour of violet juice to green; but by exposure to
the air, or by the application of heat, both the tur¬
meric paper and violet juice are restored to their
original colour. The specific gravity of this gas
is 0'59. By a pressure of 6'5 atmospheres, at a
temperature of 50°, it is Condensed into a colour¬
less, transparent liquid. Ammoniacal gas is not a
supporter of combustion, but is slightly combusti-

ble in the atmosphere, and when mixed with air or oxygen, it forms an explosive
mixture. Every two volumes of ammoniacal gas require one and a half volumes
of oxygen for their complete combustion. The results of the explosion are, a
volume of nitrogen and some water.

Characleristics. —It is readily recognised by its peculiar odour, its action on
turmeric paper, and by its forming white fumes with hydrochloric acid or chlo¬
rine. Dissolved in water it communicates a deep blue colour to the salts of
copper, throws down a yellow precipitate [plafina-bichloride of ammonia) with
the bichloride of platinum, and a white one with bichloride of mercury.

Conia agrees with ammonia in evolving a vapour which reddens turmeric
paper, and forms white fumes (hydrochlorate of conia) with hydrochloric acid gas.
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Composition. —Aramonia is composed of hydrogen and nitrogen, in tlie follow-
ing proportions:—

Atoms. Eq. Wt. Per Cent. A. Berthollet. Fol. Sp. Or-
Nilrogen gas...... 1 ......0-97222
Hydrogen gas ..... 3...... 0-20833

Nitrogen
Hydrogen .

1-1
3

82-35 ..
17-65 ..

8113
18-87

17 ......... 10000 ......... 100-00 Ammoniacal gas ..2 0-59027

Consütucnts. Eq. Vol.

leq.
Nitr.

= 14

1 eq.
Hydr.

1 eq.
Hydr.
= l

leq.

Amin.

= 17leq.
Hydr.
= 1

According to Berzelius, its equivalent is 17-19 [17'15, Turner.]
The annexed diagram illustrates the volumea of

the constituents of the gas, and their degree of con-
densation when in combination to form ammonia-
cal gas.

Hypothetically, Dr. Kane ( Transactions of the
Royal Irish Academy, vol. xix. part. 1.) has re-
garded ammonia as a Compound of a suppositious
substanoe called amidogen, (N 2 H,) and hydro¬

gen: in other words, as an amidide of hydrogen.
Physiological Effects. «. On Vegetabhs. —Ammoniacal gas is destructive

to plants, and changes their green colour to brown. (De Candolle, Physiol.
Feg. p. 1344.)

ß. On Animals. —If an animal be immersed in this gas, spasm of the glottis is
immediately brought on, and death iesults from asphyxia. Nysten (Re.cherches,
p. 140.) injected some of this gas into the veins of a dog: the animal cried out,
respiration became diffieult, and death soon took place. Neither gas nor visible
lesion was observed in the heart, the two ventrieles of whieh contained liquid
blood. In another experiment he threw ammoniacal gas into the pleura of a
dog: cries, evacuation of urine, and vomiting, immediately followed; soon after-
wards convulsions came on, and continued for several hours: ultimately they
ceased, and recovery took place.

In almost all cases of poisoning in animals, by ammonia, or its carbonate, con¬
vulsions are observed, apparently showing that these substances act on the spinal
marrow.

y. On Man. —Ammonia is a powerful local irritant. This is proved by its
pungent odour, and its acrid and hot taste; by its irritating the eyes; and, when
applied for a sufficient length of time to the skin, by causing vesication. If an
attempt be made to inhale it in the pure form, spasm of the glottis comes on:
when diluted with atmospheric air, it irritates the bronchial tubes and larynx,
and, unless the qnantity be very small, brings on inflammation of the lining
membrane. Its powerful action on the nervous System is best seen in cases of
syncope, (See Aqua Ammonics.)

Uses.— Ammoniacal gas is rarely employed in medicine. M. Bourguet de
Beziers used it with success in the case of a child affected with group, to pro-
voke the expulsion of the false membrane.

Antidote. —In case of the accidental inhalation of strong ammoniacal vapour,
the patient should immediately inspire the vapour of acetic or hydrochloric acid.
If bronchial inflammation supervene, of course it is to be treated in the usual
way.

6. A'QÖA AMMO'NIJE—WATER OF AMMONIA.
(Liquor Ammonia!, and Liquor Ammoniai Fortior, L.— Aqua Ammonia?, and Aqua Ammoniis Fortior, E.—

Aqua AmmoniiE causticre, D.) —(Liquor Ammonia 1., U. S.)

History. __This Solution was formerly termed Spiritus salis ammoniaci caus*
ticus cum calce viva paratus.

Preparation. —It is prepared by the action of Urne on either sulphate or hydro-
chlorate of ammonia. On the large scale, the apparatus employed is an iron
cylinder, connected with the ordinary worm refrigerator, and this with a row of

Vol. I.— 35



274 ELEMENTS OF MATERIA MEDICA.

double-neeked stoneware bottles containing water, anaiogous to those described
under the head of nitric acicl.

All the British Colleges give formute for its preparation. The following are
the directions of the London College: —

"Take of Hydrochloratc of Ammonia ten ounces, Lime eight ounces, Water two pints:
put the Lime, slaked with water, into a retort, then add the Hydroehlorate of Arnmonia,
broken into snjall pieces, and the rcsl. of the water, Lot fifteen fluid ounces of Solution of
ammonia distil."

The Edinburgh College gives the following directions for preparing Jlmmonix
<ßqua, and Jlmmonim Aqua Fortior.

" Take of Muriate of Ammonia, thirteen ounces: Quickhme, thirteen ounces; Water, seven
fluid ounces and a-half; Disülled Water, twelve fluid ounces. Siake the Lime with the
Water, Cover it. up tili it cool, triturate it weil and quiekly with the Muriate of Ammonia
previously in fino powder, and put the mixture into a giass-retort, to which is attachcd a
receiver with a satety tube. Connect with the reeeiver a bottie aiso provided with a safety
tube, and containing four ounces of the distiiied water, but capable of holding twice as much,
Connect this bottie with another loosely corked, and containing the rcniainiug eight onces of
distiiied water. The coinmunicating tubcs must descend to the bottorn of the bottles at the
farther end from the retort; and the receiver and bottles must be kept cool by snow, ice, or a
running stream of cold water, Appl} r to the retort a gradually-increasing heat tili gas ceases
to be evoked; retnove the retort, cork up the aperture in the reeeiver where it was connected
with the retort, and apply to the receiver a gentle and gradually inercasing heat, to drive over
as much of the gas in the liquid contained in it, but as üttle of the water, as possible. Should
the liquid in the last bettle not. have the density of '960, reduce it with sorne of the slrongcr
Aqua Ammonise in the first bottie, or raise it with distiiied water, so as to form Aqua Am¬
monia? of the prescribed density."

The Dublin College employs 3 parts of Muriate of Ammonia, two of fresh burned Quick¬
lime, and ten of Water. The lime is to be slaked with one part of hot water, and then intro-
duced into the retort, and the salt dissolved in the remaining hot water, added, and five parts
distiiied by a medium [between 100° and 200°] heat into a refrigerated reeeiver.

[The U. S. Pharmacopceia directs to take of Muriate of Ammonia in fine pow¬
der, Lime, each a pound; Distiiied water a pint; Water, nine fluid ounces.
Break the lime in pieces and pour the water upon it in an earthen or iron vessel;
then cover the vessel and set it aside tili the lime falls into powder and becomes
cold, mix this thoroughly with the Muriate of Ammonia in a mortar, and imme-
diately introduee the mixture into a glass-retort. Place the retort upon a sand
bath and adapt to it a receiver, previously connected, by means of a glass tube,
with a quart bottie containing the distiiied water. Then apply heat, to be gra¬
dually increased tili the bottom of the iron vessel becomes red hot; and continue
the process so long as the Ammonia comes over. Remove the liquor contained
in the quart bottie, and for every fluid ounce of it add three and a-half fluid
drachms of distiiied water, or so much as may be necessary to raise its specific
gravit.y to 0-96. Keep the Solution in small bottles well stopped.]

The theory of the process is the same as that for ammoniacal gas. An excess
of lime is used to facilitate the extrication of the ammonia. The water put into
the receiver is to absorb the gas.

Properties. —Solution of ammonia is a colourless liquid, having a very pun-
gent odour, and a caustic alkaline taste. Its action on turmeric paper, and violet
juice is like that of ammoniacal gas before described. It is lighter than water,
but its sp. gr. varies with its strength. In the shops, a very strong Solution
(called Liquor Ammonia Fortior) is kept, having a sp. gr. of about 0-880: it is
employed for smelling-bottles. One fluid ounce of Aqua Ammoniee Fortior (sp.
gr. 0-880) with three of water makes Aqua Ammoniee of about sp. gr. 0-970. 1
Prepared aecording to the London and Edinburgh Pharmacopceias, the sp. gr. is
0-960; aecording to the Dublin, 0-950. A eubie inch of Liquor Ammonia? (sp.
gr. 0-960) weighs 242-36 grs., and it contains 132 eubie inches of ammoniacal

* In the Edinburgh Pharmacopceia it is stateil that the density of the above mixture is 0000, but. this is an
error. Two fluid ounces of water with one fluid ounce of aqua ammonis fortior yield a mixture whose sp.
gr. is 0-860.
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gas in Condensed Solution. A cubic inch of Liquor Ammoniae Fortior (sp. gr.
0-882) weighs 222-06 grs., and it holds dissolved nearly 400 cubic inches of
ammoniacal gas. (Mr. R. Phillip's Translation oft he Pharmacopoeia, 4th edit.)
The quantity of Ammoniacal gas, which water can dissolve, varies with the pres¬
sure of the atmosphere and the temperature of the water.

Davy (Elements of Chemical Philosoph]/, p. 268.) ascertained that at the tem¬
perature of 50°, under a pressure equal to 29-8 inches, water absorbs about 670
times its volume of gas, and becomes of sp. gr. 0-875. He drew up the follow-
ing table showing the quantity of ammonia in Solutions of diflerent specific gra-
vities:—

100 parts of Sp. Gr. Ol'Ammonia.
0-8750 ........................contain 3250
0-8875 ................................ 29-25
01)000 ................................ 28-00
0-8054 ................................ 25-37
0 9106................................ 22 07
0-9255 ................................ 1954
0 9328................................ 17-52
0-9385 ................................ 15-88

100 parts of Sp. Gr. Of Ammonia.
0-9)35........................contain 1453
0-9476 ............................... 13-46
0-9543 ................................. 12 40
0-9545 ................................ 11-56
0-9573 ............................... 10-82
0-9597 ................................ 10 17
0 9619 ............................... 9 60
0 9892................................ 9-50

It appears from the observations of Davy and Baiton that the specific gravity
of mixtures of liquid ammonia and water is exactly the mean of that of the two
ingredients.

Composition. —From the above observations, the composition of officinal Solu¬
tions of ammonia is nearly as follows:—

Ammoniacal ;
Water.......

Lond. and Edinb. Ph.
(sp. gr. 0-960)

.......... 10 ......

.......... SO ......

Bub. Vh.
(sp. gl 0-9S-3)

.... 12-5

.... 87-5 ...

Liq Jim. Fort.
(sp. j>r. 0-880)

..... 30-5

..... 69-5

100-0 100-ULiquor Ammonia:......... 100 ............

Characters —(See ammoniacal Gas.)
Imporitibs. —Liquor ammoniae frequently contains traces of earbonate of am¬

monia, which may be detected by lime-water, or by a Solution of the chloride of
calcium, either of which occasions a white precipitate {earbonate of Urne) if car-
bonic aeid be present. When a portion of the liquid has been neutralized by
pure nitric aeid, it ought not to cause a precipitate by the addition of nitrate of
silver, of oxalic aeid, or of sesquicarbonate of ammonia: for the first would indi-
cate the presence of hydrochloric aeid, or chlorine; the second, of lirne; the
third, of lime, or other earthy matter. If pure, it does not effervesce with dilute
aeids.

Incompatibles. —It is hardly necessarv to State that all aeids are incompatible
with ammonia. With the excepüon of the salts of potash, soda, lithia, baryta,
and strontia, ammonia decomposes most of the metallic salts.

Physiological Effects, h. Oh Vegetables. —The effects of ammonia on plants
have been before noticed.

ß. On Jinimals. — Orfila injeeted sixty grains of liquor ammoniaB into the jugu-
lar veiu of a strong dog: tetanic stiffness immediately came on, the urine passed
involuntarily, and the animal became agitated by convulsions: death took place
in ten minutes. The body was immediately opened, when the contractile power
of the muscles was fotind extinet. In another experiment, thirty-six grains of
concentrated Solution of ammonia were introduced into the stomach, and the oeso-
phao-us tied: in five minutes the animal appeared insensible, but in a few moments
after was able to walk when placed on his feet; the inspirations were deep, and
his posterior extremities trembled. In twenty hours he was insensible, and in
twenty-three hours he died. On dissection, the mueous membrane of the stomach
was found red in some places. These experiments show the effects of large
doses of this Solution on the nervous System. The first experiment agrees in its
results (that is, in causing tetanic convulsions) with that made by Nysten, and
which has been before mentioned, of thfowing ammoniacal gas into the cavity of
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the pleura. Prora tlie convulsions it may be inferred, that in these instances the
(gray matter of the) spinal marrow was specifically affected.

y. On Man. «.<*. Local Effects. —In the concentrated form the local action of
liquor ammoniee is exceedingly energetic. Applied to the skin, it causes pain,
redness, vesication, and destruction of the part; thus aeting, first as a rubefaeient,
then as a vesicant, and lastly as a caustic ov corrosive. Its emanations are also
irritant: vvhen they come in contact with the conjunctival membrane, a flow of
tears is the result; when inhaled, their powerful aotion on the air-passages is well
known. Persons in syncope are observed to be almost immediately raised from
a death-like State, merely by inhaling the vapour of this Solution. In cases of
insensibility it must be employed with great caution; for, if used injudiciously,
serious, or even fatal, consequences may result. Nysten (Christison, Treatise
on Poisons.) teils us that a physician, for some years subjeet to epilepsy, was
found by his servant in a fit. In order to rouse his master, the latter applied a
handkerchief, moistened with this Solution, to his nose, so assidulously, that he
brought on bronchitis, of which the patient died on the third day. In the Edin¬
burgh Mediccd and Surgical Journal, there is the report of the case of a lad
whose death was produced, or at least hastened, by an attendant applying, " with
such unwearied but destructive benevolence," ammonia to the nose, that suffoca-
tion had almost resulted. Dyspnoea, with severe pain in the throat, immediately
succeeded, and death took place 48 hours afterwards. Ä French physician also
suffered ulceration of the mouth, and violent pulmonary eatarrh, in consequence
of the excessive use of ammonia, given as an antidote forhydroe3 ranic acid. More
recently, another case of poisoning by the vapour of ammonia has been pub-
lished. [Journal de Chimie Medicale, t. vi. p. 499, 2" de Sex.) It arose from
the accidental bursting of carboy of liquor ammoniae. The mucous membrane
of the nose and lips was destroyed. The tongue was deprived of its epithelium,
and a large quantity of sanguineous froth escaped from the mouth. The respira-
tion was so difficult, that suffocation was feared. The pulse was feeble, irre¬
gulär, and frequent. There were no convulsions. Bronchitis supervened, but
the patient recovered.

When the Solution of ammonia is swallowed in large doses, it acts as a power-
fully corrosive poison; but modern well-marked cases of poisoning by it in the
human subject are wanting. However, it is very evident that violent inflamma-
tion of all that part of the alimentary canal with which the poison may be in
contact, would be the result, and that if rauch were taken, decomposition of the
part might be expected. When swallowed in a very dilute form, and in small
quantity, the local phenomena are not very niarked, and the elFect of the sub-
stance is then seen in the affection of the general System.

The chemical action of ammonia on the tissues is analogous to that of potash,
hereafter to be described.

ßß. Remote Effects. —The remote effects may be investigated under two heads,
according as they are produced by small or large doses. In small or therapeulic
doses, such as we are accustomed to employ in the treatment of diseases, am¬
monia acts as a stimulant, excitant, or calefacient. It produces a Sensation of
warmth in the mouth, throat, and epigastrium, frequently attended with eructa-
tions. A temporary excitement of the vascular System succeeds, but this quickly
subsides. The heat of the skin is sometimes increased, and there is a tendency
to sweating, which, if promoted by the use of warm diluents and clothing, fre¬
quently terminates in copious Perspiration. But the skin is not the only secreting
organ stimulated to increased exertion; we observe the kidneys produce more
urine, and frequently the quantity of bronchial mucus is increased. The nervous
System is also affected, and the activity of its functions heightened. Wibmer
(Die Wirkung, &c. Bd. i. S. 123.) made several experiments on himself, and
from them it appears that ammonia affects the head, sometimes causing oppres-
sion, or a sense of fulness, but no pain. The increased capability of muscular
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exertion, and the greater facility with which all the fimctions are executed, are
farther indications of the action of ammonia on the nervous System.

Thore is, howevcr, something remarkably different between the stimulant cffocts of am¬
monia and those of alcohol or opium. The firat may be employed with great bencfit in many
inflammatory and febrile cascs, in which the latler proves highly prejudicial. Ammonia,
observes Dr. Billing, (First Frincipks of Mediane, p. 158, 4th ed. Lond. 1841.) is not, iike
wine and tincturc of opium, a diffusible stimulant. "In the tirst plaee, ammonia is used
empirically by the most able of the profession, in eases where they know from experience that
they mnst not employ wine or tineture of opium. This alone showa that it is not really a
diffusible stirnolant—it is a local one; and as such, through the medium of the solar plexus,
oxeites the lieart momentarily, though not rnjtlriously. Agam, so far from being a diffusible
Stimulus, it immediately unites with animal aeids, and then circulatas, or is diffused, not as a
stimulant, hut as a sedative saline ; so as to perfonn the double Operation of a temporary local
stimulant to the stomach and heart, and a sedative to infiainod capillaries elsewhere, although
the latter indicalion be not eontemplated in its administration."

The effects of large or poisonovs doses on the human subjeet have not been
described: but that the nervous System is affected, seerns probable from a oase
mentioned by Plenck, (Toxkologia, p. 226, Ed. 3 IKla. Viennae, 1801.) which
terminated fatally in four minutes; though the Symptoms are not related. (See
Ammonise Sesqidcarbonas.)

If vve compare the effects of ammonia with those of other stimulants, as cam-
phor, wine, and opium, we observe, in the first place, that the influence of am¬
monia is principally manifested in the ganglionic and true spinal Systems,—while
the other stimulants, above mentioned, affeet the cerebral System. Thus the
effects of ammonia are usually exhibited on the circulation, respiration, secre-
tion, and spasmodic actions: but camphor, wine, and opium, though they also
affeet these funetions, yet they principally affeet the intellectual funetions,
Secondly, the effects of ammonia are more transient than those of the other agents
just referred to. Thirdly, the vascular excitement caused by wine and opium is
attended with diminished mueous secretion, and is allied more to an ordinary febrile
attaek.

Uses. —Ammonia is adapted for speedily rousing the actions of the vascular
and respiratory Systems, and for the prompt alleviation of spasm. It is more
especially fitted for fulfilling these indications when our objeet is at the same
time to promote the action of the skin. It is calculated for states of debility with
torpor or inactivity. It is also used as an antaeid and local irritant.

1. In dyspeplic complaints, aecompanied with preternatural aeidity of stomach
andflalulence, but without inflammation, a properly cliluted Solution of ammonia
may be employed with a two-fold objeet—that of neutralizing the free aeid, and
of stimulating the stomach. It must be remembered that the healthy secretions
of the stomach are of an aeid nature, and that the continued use of ammonia, or
any other alkali, must ultimately be attended with injurious results, more espe¬
cially to the digestive funetions. While, therefore, the occasional employment
of alkalis may be serviceable, their constant or long-continued use must ultimately
prove deleterious.

Ammonia may, under some circumstances, be employed to neutralize aeids
introduced into the stomach from without, as in poisoning by the mineral aeids,
though chalk and magnesia would be more approprlate, being less irritant. It is
a valuable antidote in poisoning by hydroeyanic aeid. Its beneficial Operation
has been ascribed to the union of the alkali with the aeid, whereby hydroeyanate
of ammonia is formed; but since it has been found that this salt is highly poison-
ous, it is evident that this explanation is not satisfactory. Some have ascribed the
activity of the hydroeyanate to its decomposition by the free aeids of the stomach,
and the consequent evolution of free hydroeyanic aeid; but this explanation is not
satisfactory. I believe the efficiency of ammonia as an antidote to poisoning by
hydroeyanic aeid, arises from its exerting an influence of an opposite nature to
that of the poison. In poisoning by the oil of bitter almonds, or other agents
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supposed to contain this acid, ammonia is equally serviceable. The antidote
should be given by the stomach, if the patient can swaliow, and the vapour should
be cautiously inhaled.

2. To produce local Irritation, rubefaclion, vesication, or destruclion of the
part. —As a local agent, ammonia has been employed in a variety of diseases,
sometimes as a rubefacient or irritant, sometimes as a vesicant, and occasionally
as a caustic. Thus it is employed as a rubefacient in rheumatic and neuralgic
pains, and as a counter irritant to relieve internal inflammations. As a local
irritant, a weäk Solution has been injected into the vagina and Uterus, to excite
the catamenial discharge; but there are some objections to its use. Thus, it is a
most unpleasant kind of remedy, espeeially to young females; moreover, the
stoppage of this discharge is in many cases dependent oti constitutional or remote
causes, and, therefore, a topical remedy is not likely to be beneficial. Lavagna
employed ten or fifteen drops of the Solution, diluted with milk. The following
is Nisato's formula:—

5< Ammon. liquid, gtt. xl.; Decoct. Hordei, unc. viii.; Mucilag. Arab. unc. dimid. Misce,
et iiant quaLaor intra dicm injuctiones.

Sometimes ammonia is employed as a vesicatory; and it has tvvo advantages
over cantharides—a more speedy Operation, and non-affection of the urinary
organs. It may be employed in the form of ointment or Solution. As a caustic,
the strong Solution of ammonia may be sometimes used with advantage in the
bites of rabid animals.

3. The vapour of the Solution of ammonia may be inhaled when we wish to
make a powerful impression on the nervous System, as in syncope, or to prevent
an attack of epilepsy. To guard against or relieve fainting, ammoniacal inhala-
tions are very powerful and useful; their iustantaneous Operation is fiequently
astonishing. Pinel says, he once saw an attack of epilepsy prevented by this
means. The patient (a watchmaker) had intimations of the appioaching paroxysm
from certain feelings; but he found, by inhaling the vapour of ammonia, it was
frequently prevented. In the case of a eonfirmed epilepsy, which I was in the
habit of watching for some years, I think I have also seen analogous beneflcial
effects. I speak doubtfully, because it is so difficult to determine, in most cases,
the actual approach of the fit. It is deserving of especial notice, that ammonia is
Hseful in three condiüons of System, which, though produced by very different
eauses, present analogous Symptoms; viz. idiopathic epilepsy—the insensibility
and convulsions (? epilepsy) produced by loss of blood—and the insensibility
and convulsions (? epilepsy) which poisonous doses of hydrocyanic acid give
vise to. (See Ammonia; Sesquicarbonas.)

In asphyxia, ammoniacal inhalations have been strongly recommended by
Sage, who says, that he produced the apparent death of rabbits by immersion in
water, and recovered them subsequently by the use of ammonia. A case is told
as of a man who had been submerged in the Seine for twenty minutes, and who,
when taken out of the water, appeared lifeless, yet by the use of ammonia reco¬
vered; and a M. Routier, a surgeon, of Amiens, is said to have restored a patient
in the same way. That it may sometimes be of Service I can readily believe,
but it must be employed with great caution.

4. Ammonia is given internally as a stimulant and sudorißc with manifest ad¬
vantage in several cases, of which the following are illustrations:—

«. In continued fevers which have existed for some time, and where all violent
action has subsided, and the brain does not appear much disordered, it is occa¬
sionally of great Service. Its diaphoretic action should be promoted by diluents
and warm clothing. It has an advantage over opium—that, if it do no good, it is
less likely to do härm.

ß. In intermittent fevers it is sometimes of advantage, given, during the cold
stage, to hasten its subsideoce.
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y. In the exanthemata, when the eruption has receded from the skin, and the
extremities are cold, it is sometimes of great benefit, on account of its stimulant
and diaphoretic properties. But in many of these cases the recession arises from,
or is connected with, an inflammatory condition of the bronchial membrane, for
which the usual treatment is to be adopted.

A In some inflammatory diseases (especially pneumonia and rheumatism,)
where the violence of the vascular action has been reduced by proper evacua-
tions, and where the habit of the patient is unfavourable to the loss of Wood, am-
raonia has been serviceable. In combinalion with decoction of senega, I have
found itvaluable in old pulmonary affections. (See Senega.)

5. In certain affections of the nervous System, ammonia is frequently em-
ployed with the greatest benefit. Thus it has been used to relieve the cerebral
disorder of intoxication. In poisoning by those cerebro-spinants commonly
termed sedatives—such as foxglove, tobacco, and hydrocyanic acid, ammonia is a
most valuable agent. This remedy has been supposed to possess a specific in-
fluence in relieving those disorders of the nervous System accompanied with
spasmodic or convulsive Symptoms; and hence it is classed among the remedies
denominated antispasmodic, Velsen, of Cleves, has used it with advantage in
delirium tremens. It was a remedy frequently tried in the malignant or Indian
cholera, and occasionally procured relief, but it was not rauch relied on.

6. Against the biles of poisonous animals —as serpents and insects, ammonia
is frequently employed with the best effects. There does not appear, however,
any ground for the assertion of Sage, that it is a specific: in fact, Fontana declares
that it is sometimes hurtful in viper bites. (For some other uses of ammonia, see
Anmonice Sesquicarbonas.)

Administration. —It is given in doses of from live to twenty or thirty drops,
properly diluted.

Antidotes. —The diluted acids—as vinegar, lemon or orange Juice, &c, are
antidotes for ammonia. To abate the inflammatory Symptoms caused by the In¬
halation of its vapour, blood-letting has been found serviceable.

1. LMMENTÜM AMMOMAE, L. E. D. (U. S.;) Liniment of .ßmmonia; Volatile
Liniment; Oil and Hartshom. (Solution of Ammonia, fgj. [fjij. D.(] Olive
Oil, f3ij. Mix and shake them well together.)—This is an ammoniacal soap
composed of the oleo-margarate of ammonia mixed with some glycerinr. (See
the articles Soap and Olive, Oil.) It is employed as an external slimulant and
rubefacient, to relieve rheumatic and neuralgic pains, lumbago, sore throat, sprains,
bruises, &c.

8. LMMENTÜM AMMONIAE COMPOSITUM, E.; Compound Liniment of ammonia.
(Stronger Solution of Ammonia [sp. gr. 0-880,] f3v.; Tincture of Camphor,
f5ij., Spirit of Rosemary, f5j. Mix them well together. This liniment may
b'e also made weaker for some purposes, with tlvree fluid ounces of Tincture of
Camphor and two of Spirit of Rosemary.)—These are obvious imitations of Dr.
Granville's r.ounter-irriiating or anlinynous lotions. 1 This liniment may be used
so as to produce rubefaction, vesication, or cauterizalion. A piece of linen six
or seven times folded, or a piecc of thick and coarse flannel impregnated with this
liniment, is to be applied to the part and covered with a thick towel, which is to
be firmly pressed against the part. If rubefaction merely be desired, the appli-
oation is continued for from one to six or eight minutes; but from ten to twelve
minutes are necessary to excite vesication and cauterization. In painful and
spasmodic affections, as neuralgia, cramp, &c; in rheumatism, lumbago, and
swollen and painful affections of the joints; in headach, sore throat, sprains,

• Lancet, Oclober 27, 1838; and Brit. and Foreign Med. Review, vol. vil. p. 292.—Also Dr. Granville's work,
entitlcd CmnterirrittUion. its Principles and Practica, ülustrated ty one. hundred cases of llie most painful and
important Diseases cffeclvally cured hy externa! applicolions. Lond. 1838,
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and many other cases, benefit tnay be obtained froni a powerful and spcedy
counter-irritant like this, as stated by Dr. Granville.

3. UNGUENTUM AMMOMAE; Liparole d'dmmoniaque; Pommade Ammoniacale
de Gondret; Gondrefs Jlmmoniacal Ointment. —The formnla for this, as given
by Soubeiran, (Nouveau Traue, de Pharmacie, t.ii. p. 302, 2" de ed. Paris, 1840.)
is as follows:—Suet one part, Hog's Lard one part, and Strong Solution of Am-
monia tvvo parts. In GondretV work, however, the following formula is given:—
Hog's Lard, gvij., Oil of Sweet Almonds, 3iss., and Strong Liquid Ammonia,
frora Jv. to 5 vj- Melt the lard, mix it with the oil, and pour them into a wide-
mouthed bottle with a ground glass stopper; then add the ammonia, close the
bottle, mix the Contents together by shaking, and keep the mixture in a cool
place.—This ointment, rubbed on the skin and covered by a compress, speedily
produces vesication. Without the compress it causes rubefaction. It is a very
useful rubefacient, vesicant, and counter-irritant.

4. TINCTMA AMMOMAE COIPOSITA, L. Spiritus Ammonix svccinatus. (Mas-
tic, 5ij.; Rectified Spirit, f 3ix.; Oil of Lavender, rt^xiv.; Oil of Amber, rri iv.;
Stronger Solution of Ammonia, Oj. Macerate the Mastic in the Spirit, that it
may be dissolved, and pour off the clear tincture; then add the other ingredients,
and shake them all together.)—This liquid is milky owing to the Separation of
the mastic from its spirttuous Solution by ammonia. It is commonly called Eau
de, Luce {Aqua Lvcim,) after an apothecary at Lille. M. B. Jussieu (Histoire de
VAcadernie Royale des Sciences. Annee 1747, p. 54.) gave it to one of his pupils
who had been bitten by a viper; and, as the patient recovered, the remedy ac¬
quired considerable celebrity as a counter-poison to the bites of venomous snakes.
But Fontana (Treatise on the Venom of the Viper, vol. ii. Lond. 1787.) has
shown, that ammonia (its active principle) does not possess any powers of this
kind. The Compound tincture of ammonia is a powerful antispasmodic stimu-
lant, and is now principally employed as an antihysteric, in doses of from ten to
thirty or forty minims. It has also been used as a stimulating embrocation.

7. AMMO'NIiE CAR'BONAS.—CARBONATEOF AMMONIA.
History. —Both solid and liquid Compounds of ammonia and carbonic acid

have been krtown for several centuries. Raymond Lully, in the 13th Century,
was acquainted with the impure Solution of carbonate of ammonia obtained from
putrid urine; and it is probable that the Arabians had known it long before. Basil
Valentine {Chy mische Schriften, Ander-Theile, S. 392. Hamb. 1677.) speaks
of the spiritus scdis urinse.

Natural History (see Ammonia, p. 272.)—Carbonate of Ammonia is formed
during the putrefaction or destructive distillation ofthose organic substances which
contain nitrogen. It is a constituent of rain water, (see p. 243.)

Preparation. —Anhydrous'neutral carbonate of ammonia can only be obtained
by bringing together dry carbonic acid and ainmoniacal gases. It is not employed
in medieine.

Hydraled neutral carbonate of ammonia is the first, and, therefore, the mosf
volatüe, of the solid producta which appear in the distillation of the commercial
hydrated sesquicarbonate of ammonia. If hydrated sesquicarbonate of ammonia
be digested in a small quantity of water, we obtain a Solution of a neutral carbo¬
nate of ammonia, mixcd, however, with a little of the bicarbonate.

The same neutral carbonate is obtained when a mixture of sal ammoniac and
carbonate of either soda or potash is submitted to distillation with water; and on
this principle several liquid preparations (presently to be mentioned) of this
neutral Salt are directed to be prepared in the Pharmacopceia. One equivalent or 54
parts of the hydrochlorate of ammonia react on one equivalent or 70 parts of car-

1 Traue The.orique ct. Pratique de la Derivation centre les Jlffections les plus communes e.n gHeral, teile, la
PlHhore, Vfnflavimatjon, rHemorrhagie, &x. Paria, 1837. Reviewed in Brit. and For. Medieal Review, vol.
vii. p. 5f>.
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bonate of potash, and yield one äquivalent or 76 parts of chloride of potassiura,
one equivalent or 9 parts of water, and one equivalent or 39 parts of carbonate of
ammonia.

COMPOSITION,
mia.

1 eq".Jfi.drorhto

MATERIALS.
................. 17

Ammonia....54-j icq.mdroeMo \ \cq.Mjir ....... i
L rix Acid ST.... \ 1 «?. Chlor ....... 3b

1 eq. Carhonate j 1 eq. Carbonic Acid
Potash.. 7(1

134

] eq. Potash 43
Xeq. Oxyg .......8 '-'
1 cq. Potassium ..40

ritODUCTS.
q, Carbto Amm>___ 39

-^1 eq. Water

I eq. Chloride Po-
tassium........... ?G

Bone spirit, obtained by tlie destruetive distillation of bones, contains neutral
carbonate of ammonia in Solution with animal empyreumatie oil.

Properties. —Hydrated neutral carbonate of ammonia is a cryslalline salt,
having an ammoniacal odour, but weaker than that of a Solution of caustic am¬
monia.

Charäcteristics. —Its Solution, yields, on the addition of chloride of barium,
a white preeipitate {carbonate of bä.ryla:) and no farther preeipitate is obtained
by the farther addition of caustic ammonia to the mixture. This character dis-
tinguishes the neutral carbonate from the sub- and super-carbonates of ammonia,
(see Hydrated Sesquimrbonale and Bicarbonate of Ammonia.)

CoMPOsmoN.—The hydrated neutral carbonate of ammonia has, aecording to
Rose, the following cornposition:—

Atoms. Eq. Wt. Per Cent.Atoms. Eq. Wt.
Ammonia ............2...... 34
Carbonic Acid........2...... 44
Water................1...... I! ..

Per Cent. Hose.
.. 39080...... 39-27
.. 50-575......50'09
.. 10-345...... 10-64

Hydrated Carbonate j
of Ammonia.....j

Or
Carbonale of Am- )

monia.......... \
Carb. of Oxide of

Ammonium..... \

.. 39 .... 44-83

..48----- 55-17
1...... 87 ...... lOO'OOO......10000

1 .... 87....10000

Physiological Effects and Uses. —The effects of carbonate of ammonia are
similar to, but somewhat milder than, those of caustic ammonia. The neutral
carbonate is more powerfiil than the hydrated sesquicarbonate, and still more so
than the bicarbonate of ammonia. In the solid form it is not employed in medi-
cine. Several offieinal preparations, however, owe their medicinal activity to it.

1. SPIRITUS AMMOMAE, L. E. D. (U. S.) Spirit of Ammonia.— Prepared ae¬
cording to the London and Dublin Pharmacopceias, this is a Solution of carbo¬
nate of ammonia in rectified spirit; but aecording to the Edinburgh Pharmaco-
poeia it is a Solution of ammoniacal gas in spirit. The following are the formute
of the three Colleges:—

The London College orders Hydroehlorate of Ammonia, ^ x *» Carbonate of Potasli, ^xvj.
Rccüficd Spirit; Water; of eaeh Oiij. Mix, and let three pints distil.—In this process double
decomposition lakes place (as above cxplaineri,) and the carbonate of ammonia, whicli is pro-
duced, distils over with the spirit, in whicli iho greater part of it dissoives; the remainder
being deposited in an impcrfectly crystalünc State.

The Dublin College direets [Scsqui-] Carbonate of Ammonia, coarsely powdered, giijss. to
be dissolved, with a medium heat, in Rectified Spirit, Oiij. [wine measure.] —During the Solu¬
tion in the heated spirit, the sesqui carbonate evolves carbonic acid gas, and is reduced to the
State of carbonate of ammonia, of whieh about 30 grains are taken up by each ounce measure
of the spirit.

The Edinburgh College orders Rectified Spirit, Oij, and fcij ; Fresh.bnrnt Lime, Bjxij.;
Muriate of Ammonia, in very fine powder, gviij.; Wuter, fgviss. Let the lime be slaked
with the water in an iron or carthenware vessel, and cover the vessel tili the powder be cold;
mix the lime and muriate of ammonia quickly and thoroughly in a mortar, and transfer the
mixture at once into a glass Fetort; adapt to the retort a tube vvhich passes nearly to the bot-
torn of a boltlc containing the rectified spirit; heat the retort in a sandbath gradually, so
long as any tliing passes over, preserving the botlle cool. The boltlc should be large enough
to contain one-half rnore than the spirit used.—In this process wc obtain, by the mutual re-
action of the sal ammoniac and lime, (See p. 271.) ammoniacal gas, wliich passes over, and is
dissolved in the spirit contained in the reeeiver.

Vol. I.— 30
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(The U. S. Pharmocoposia directs Muriale of Ammonia in fine powder; Lime, each a pound;
Alcohol, twenty fluid ouncea; Water, tiine fluid oiinces. Sinke the lime with the water; mix
il with the Muriale of Ammonia, and proeeed in the nmnner directed for Solution of Ammo¬
nia, tiio Alcohol being inlroduccd into tho qnart bottlc instead of dislilled VVater. When all
the Ammonia has eome over, remove tho liquor contained in the quart bottlc and keep it in
small bottles well stopped.)

The medioinal effects of this preparation are analogous to those of Liquor Am-
monise. It may be employed in hysteria, flatulent colic, and nervous debility.
It is, hovvever, but little used exeept in the preparation of the following Com¬
pounds. The dose of it is front f3ss. to f3j. properly diluted with water. Sa-
turated with campbor it forms a highly stimulating liniment.

2. SPIRITUS AMMOMAE FOETIMS, L. E. D. Felid Spirit of Ammonia.— In this,
as in the preceding preparation, a difference exists in the foriruilae of the British
Colleges. The London and Dublin Colleges use a Solution of carbonate of am¬
monia, while the Edinburgh College employs a Solution of caustic ammonia.

The formnla of the London College is the s ans as that for Spiritus Ammoniee, L.; exeept
that five ounces of Asafcetida are put into the retort with the otber ingredients.

The Dublin College Orders Asafcetida t̂ iss. to be macerated for three days in Spirit of Am¬
monia, Oij. [wine measure,] shaking occasionally; then pour off the clear liquor, and distil a
pint and a.half.

The Edinburgh College employs Spirit of Ammonia, fSxss,; Asafcetida, Sss, Break the
Asafcetida into small fragments; digest it in the spirit for twelve hoqrs ; and distil over teu
fluid ounces and a half by means of a vapour-bath heat.

This preparation is a very unneeessary one. It is merely a Solution of the
volatile oil of the asafretida in spirit of ammonia; for which a mixture of tineture
of asafotida and spirit of ammonia may be conveniently and more effieaciously
substituted, It is a colourless, pungent, and fetid liquor, which becomes brown-
ish by age. It is employed in hysteria, in doses of front half a drachm to a
drachm in water.

I SPIRITUS AMMOMAE AR0MATICU8, L. E. D. (U. S.) Spirit of Sal Volatile.—
The preparation of the London and Dublin Pharmacopceias is a Solution of the
carbonate of ammonia; but that of the Edinburgh Pharmacoposia contains caustic
ammonia.

The London College gives the following formula: — Hydrochlorate of Ammonia, 3V.; Car¬
bonate of Potash, §viij.; Cinnamon, bruised; Cloves, hruised, ofeach gij.; Lemon Peel, ,^iv.;
Rectifled Spirit; Water, of each, üiv. Mix thern, and let six pinta distil. — In this process
double decornpesition takes place, as already noticed, and the carbonate of ammonia distils
over with tho spirit and part of the water flavoured by the essential oils of the aromatics
used,

(The same formula has been adopted by the U. S. Pharmacopceia, which directs, the distil-
lation over of seven pints and a-half)

The Dublin College orders spirit of Ammonia, Oij. [wine measure;] Essential Oil of Lernens,
SJij.j Nutrncgs bruised, §ss.J Cinnamon ßark, bruised, giij. Macerate in a close vessel for
threo days, shaking occasionally ; then distil a pint and a half.

The Edinburgh College orders of Spirit of Ammonia, fgviij.; Volatile Oil of Lemon-peel,
fei, j Volatile Oil of Rosemary, fjiss. Dissolve the oils in the spirit by agitation.

This preparation on aecount of its more agreeable taste and smell, is usually
preferred to the Spiritus Ammoniee above noticed, than which it is somewhat
weaker. It is frequently employed in languors, faintings, hysteria, flatulent
colic, and nervous debility, in doses of front fjss. to fjij- properly diluted with
water.

8. AMMO'NIiE SESQUICAR'BONAS, L.— SESQUICARBONATE OF AMMONIA, E.

(Ammonife Carbonas, E. D.)(V. S.)

History. —This salt was probably known to Raymond Lully; but tintil late
years it has been confounded with the other carbonates of ammonia. It is fre-
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quently denominated subcarbonate of ammonia, volati/e, or smelling salls, or
baker's sali. The last appellation has been given to it because of its use by
bakers, as a Substitute for yeast, in the manufacture of some of the finer kinds of
bread.

It is probable that the terms sal alkali volalik sicci/m. seil urinosum, sal vola-
tile salis ammoniaci, and sal volalile cornu cervi, applied to this rather than any
other carbonate of ammonia.

Natural Historv. —See Ammonia (p. 271,) and Ammonix Carbonas (p. 280.)
Preparation. —Manufacturers prepare it by submitting to Sublimation a mixture

of sal ammoniac or impure sulphate of ammonia and chalk. A few years since,
it was extensively made at Messrs. Bush & Co.'s Bow Common. The retorts
in which the Sublimation was effected, were of cast iron, and similar in shape
and size to those employed in the manufacture of coal gas. Each retort com-
municated posteriorly with a leaden reeeiver, with which was connected a se-
cond reeeiver of the same size and shape. The reeeivers had the forin of Square
prisms placed endways, and were supporled in a wooden frame-work. The im¬
pure sesquicarbonate thus obtained was contaminated with tar or oily matter, and
deposited a dark carbonaeeous matter when dissolved in aeids. It was refined in
iron pots, surmounted with leaden heads, and heated by the flue of the retort
furnace. A little water is introduced into the pots to render the sesquicarbonate
translucent. In another manufactory, which I have inspected, the pots are heated
by a water-bath; a temperature of 150° F. being, I am informed, sufficient for
this process.

All the British Colleges give formulas for the preparation of this salt. The
London and Edinburgh Colleges order of Hydrochlorate of Ammonia, fjjj., and
Chalk fkiss. These "are to be rubbed separately to powder, then mixed, and
submitted to Sublimation with a heat gradually increased. The Dublin College
Orders equal parts of Muriate of Ammonia, and dried Carbonate of Soda.

In this process three equivalents or 162 parts of sal ammoniac react on three
equivalents or 150 parts of carbonate of lime, and produce an equivalent or 118
parts of the hydrated sesquicarbonate of ammonia, three equivalents or 168 parts
of chloride of calcium, one equivalent or 17 parts of ammonia, and one equiva¬
lent or 9 parts of water. The chloride of calcium is left in the retort, the hy¬
drated sesquicarbonate of ammonia is sublimed, while the ammonia and the water
are dissipated.

Materials. composjtion. producta
3 m H,„lr„ l 3 HydTochlo-j 3 e.q.Hijdr. 3 _____ ( 1 eq. JVa.tcr 0--------- "•e* Wa,l!r ...... 9 ) ^

c2iorate '") ric Mi m\s e,. Cktor. mi 7 \2e q.W,ter,X8... |
Amin 162 / 1 eq- ■ämmmul .......... •' ,.>»C™........................ X ......leq. Ammonia ... &\-g

( 2 eq. Jiwmoma .......... M ... / ^--^^ \ J .g
3 eq. Carb.5 3 <"?■Curb Acid........... 66 Z.......... IZ^ä^:;::~^l eq. Hydd. S^qui-
■ Lime, imUeq. Lime.Si \\f-°?M' * ~^^ carl) te Amm..... 118

___t t3eq.Culc. l>0-------------------------------_i=.3eq. Chlor. Calc... IM
312 312 312

It appears from some experiments, presently to be noticed, that the Compound called hy.
di'iiled sesquicarbonate of ammonia is a double salt, consisting of one equivalent of anhydrous
carbonate of ammonia (NU 3, CO-') and one equivalent of hydrated biearbonafe of ammonia
(NQ3, 2 CO 2, 2 HO.) Now in general, when two neutral salts react on each other, the rcsult-
ing Compounds are also neutral; and, therefore, by the mutual action of 3 equivalents of hy.
drochloratc of ammonia and 3 equivalents of carbonate of lime, the calculated producta should
be 3 equivalents of hydrated neutral carbonate of ammonia (iN 113, (;()2, f]0.) called hypothe-
tically carbonate of theoxide of ammonium, and 3 equivalents of chloride of calcium. But it
appears from Rose's experiments (Taylor's Scientific Memoirs, vol. ii.) that such a hydrated
neutral carbonate of ammonia does not exist per sc Hencc at the eoinmenecment of the heat-
kig process armnoniacal gas escapes with just so mueh water as is sufficient to form the hy.
pothetical oxide of ammonium.

Hydrated sesquicarbonate of ammonia cannot be re-sublimed unchanged.
Hence in the process of refinirfg, its Constitution changes; every two equivalents
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lose an cquivalent of carbonic acid, and the product is a hydrated | carbonate of
ammonia.

MATERIAL.

! eq. Hydrd. Sssquicar-
bonate Ammonia 236

COMPOSITION.
' 1 cq. Carbonic Meid 22-
) 5 eq. Carbonic Acid IUI }
) 4 cq. Mmmoaia .... 68 >
' 4 cq. Waler ....... 36 j

PRODUCTS.
-1 cq. Carbonic Acid 22

-1 eq Hydrated J
Carb le. of Ammonia 214

Properties. —Hydrated sesquioarbonate of ammonia is met with in the form of
fibrous, white, translucent cakes, about two inches thick. When exposed to the
air it evolves carbonate of ammonia, and is converted into bicarbonate of ammo¬
nia; so that its vapour has a pungent odour, and strongly reddens turmeric paper.
The resulting hydrated bicarbonate is opaque, pulverulent, and much less pun¬
gent, from which it has been termed mild carbonate of ammonia. The sesqui-
carbonate is soluble in four times its weight of cold water; but boiling water or
alcohol decomposes it, with the evolution of carbonic acid.

Characteristics. —As an ammoniacal Salt, this substance is recognised by its
odour, its fugacious action on turmeric paper, and by its action on the salts of
copper, bichloride of platinum, and bichloiide of mercury (see tests for ammonia,
p. 272.) As a carbonate it is known by its Solution yielding a white preeipitate
{carbonate of baryta) with the Chloride of barium: the clear liquor from which
this preeipitate has subsided, yields a farther preeipitate on the addition of caustie
ammonia. By tltis last character the sesquioarbonate is distinguished from the
neutral carbonate.

Composition. —This salt consists, aecording to Mr. Phillips, (Qyarterly Jour¬
nal of Science, vol. vii. p. 294.) Dr. Thomson, and Rose, of carbonic acid, am¬
monia, and water, in the following proportions:—

Carbonic Acid.
Ammonia......
Water.........

Eq. in.

........ 34 ..

Per Centagc.
..... 55-93 ..
..... 28-rl ..

R. Phillips
..... 54-2
..... 29-3

........ 18 .. ..... 13-26 ..

........ 118 ... ..... 100-RO ... ..... 1000Hydrated Sesquicarbonate of Ammonia.. 1

It appears, however, from the observations of Dal ton (Memoirs of the Literary
and Philosophical Society of Manchester, 2 nd Ser. vol. iii. p. 18.) and Scanlan,
(Athenxum for 1838, p. 596.) that it is not a Single salt or true sesquicarbonate,
but a mixture or Compound of the carbonate and bicarbonate; for if treated with
a small quantity of cold water, a Solution of carbonate of ammonia is obtaincd,
while a mass of bicarbonate having the form and dimensions of the sesquicar¬
bonate employed, and of which it is a mere skeleton, is left. Two circumstances
appear to me to prove that it is not a mere mixture, but a true chemical combina-
tion of these salts; viz. first the uniformity of its composition, and secondly its
crystalline strueture. Its Constitution, the», is as follows:—

Anhydrous Carbonate of Ammonia.
Hydrated Bicarbonate of Ammonia.

Jlloms.
.. 1 ..
.. 1 ..

Eq. Wt.
.. 39 .
.. 79 .

33-05
66-95

Hydrated Sesquicarbonate of Ammonia. 118 ........ 100-00

Impurity. —The hydrated sesquicarbonate of ammonia of commerce is some-
times contaminated with empyreumaüc oil, and in this State it yields a more or
less deeply-coloured, or even blackish, Solution when dissolved in dilute acid.
The pure salt, on the other hand, yields a colourless Solution, and leaves no resi-
duum when heated on platinum or glass. It is translucent and crystalline; but
when exposed to the air it evolves carbonate of ammonia, and becomes opaque,
pulverulent, and less pungent: in this State it consists ptincipally of bicarbonate
of ammonia. Lastly, its aqueous Solution, saturated with pure nitric acid, gives
no preeipitate with Solution of chloride of barium or of nitrate of silver; for a
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precipitate witli the first of these substances would indicate the presence of a
sulphate, with the second a ohloride. _

Physiological Effects. «. On Animals.<—The prinzipal experimenters witli
this salt are Seybert, Orfila, and Gaspard, 011 dogs, and Wibmer on man. Sey-
bert (Quoted by Wibmer, Die Wirkung, &c.) injected in one experiment fifteen
grains, in a second twenty-fivegrains; and in a third experiment forty-five grains
of this salt, dissolved in a little water, into the crural vein of a dog: the animal
appeared to suffer great pain; the fiequency of the heart's action was increased,
the respiration b'ecame difficult, and violent convulsions eame on; but in all these
cases perfect recovery took place. The blood, drawn after the injection, had its
natural colour, odour, and consistence. Orfila (Toxicol. Generale.') föund that
two drachms and a-half of the salt, given to a dog, caused gastric inflammation,
with tetanic convulsions; the body ultimately becoming curved with the head
forcihly bent backward's, Gaspard, quoted by Wibmer, (Die Wirkung, <fcc.)
killed a young pig, of three weeks old, by injeeting twenty-four drops of (a Solu¬
tion of) carbonate of ammonia in an ounce of watcr into the veins. Death oc-
curred in nine hours.

ß. On Man. —Wibmer found that a grain and a-half of this salt prodticed on
himself no remarkable effect; tliree grains increased the frequency of the pulse
from 68 to 72 beats per minute, with throbbing headach. In other experiments,
in which he took from six to twelve grains (in some repeating the dose at short
intervals,) the effects were usually, but not constantly, increased frequency of
pulse, with disorder of brain, rnanifested by the pain, heaviness, throbbing, &c.
In one instance, he says, disposition to cough, and increased secretion of bron¬
chial mueus, were remarkable. To an epileptic patient (a female) in the London
Hospital, I gave fifteen grains of this salt three times a day for two months,
without any apparent injury. The fits, which previously had oecurred at stated
periods, were suspended during the time the patient was under the infiuence of
the medicine. Huxham (Essay on Fevers, pp. 48 and 308, 3d edit, 1757.) has
mentioned a remarkable case illustrative of the ill effects resulting from the long-
continued use of this salt.

"I had lately under my care," he observe», "a gentlemaB of fortune and family, vvho so
babituated himself to the use of vasl qtianliües of the volaliie salts, (hat tt lengtb he could
eat them in a very astonishing manner, as other people eat sogar and caraway sceds. The
consequence was that he brought on a heclic fever, vast haämorrhages from the intestines,
nose, and g-mns; every one of bis teeth dropped out, and he could eafnothing solid ; lie wasted
vastly in hia flesb, an<l his muscles hecame as sott and flabby as thosc of a new hurn infant;
and he broke out all over his body in pustules. His urine was ahvays exeessively high coloureä,
turbid, and very fetid. He was at last persuaded to leave off this pernicious eustom ; but lie
had so eflectually ruined his Constitution, that, tliouj;h he rubbed on in a miserable manncr
toi' scveral monthe, he died,and in the highest degree,of marasmus. And I am persuaded he
would have died mach sooner, had lie not constantly drank very frecly of the niost fine and
generons wines, and daily used large quantities of asses' milk, and anti-scorbutic Juices, aci-
dulated with Juice of lemon."

The general action of tliis salt is similar to that of caustic ammonia, already
noticed. Its topical Operation, however, is less intense; for combination with
carbonic aeid diminishes the local action of ammonia in proportion to the quan-
tity of aeid prescnt.

In small doses it proves antaeid, stimulant, and sndorific. By repeated use it
operates as a liquefacient (sce p. 104,) like the other alkalis, though mach less
intensely so. In doses of thirty grains or more it is apt to occasion vomiting,
The effects of an over-dose are abdominal pains, and other Symptoms of inflam¬
mation, convulsions, and other phenomena indicative of its action on the nervous
System.

Uses. —It is used in the same cases and under the same regulations as the Solu¬
tion of ammonia, to which I must refor the reader (see p. 277.)

Recently this salt has becn rccommcndcd, by Dr. Barlow, {Guy's Hospital
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Reports, vol. v.) in diabetes, several cases of which are said to have been relieved,
if not cured, by it. I regret that I cannot confirm Dr. Barlow's favourable no-
tice of it. In one case (that of a man, an out-patient at the London Hospital) it
has, in my hands, failed to give any relief, after a prolonged trial.

It has been employed with excellent effect in some cases of scrofula. 1 It is
best adapted for those cases attended with a languid circulation and a dry State
of skin.

It is frequently employed for the preparation of effervescing dranghts. The
follovving are the relative proportions of acid and base to be used:—

20 grains of Sesquicarbonate of Ammon
require....................... :-i6 fluid-dracbms of Lemon Juice, or

24 grains of crystailjzed Citiic Actd, or
25-J-grains of crystailjzed Tartaric Acid.

The citrate and tartrate'of ammonia thus obtained are useful remedies in febrile
cases, where the object is to promote cutaneous circulation and exhalation.

Füll doses of this salt have been employed in paralysis, to occasion vo-
miting.

Mixed with some aromatic oil (as the oil of bergamot or lavender,) it is used as
a smelling salt, against syncope, hysteria, &c.

As a topical agent it has been employed in aqueons Solution, or mixed with
oil to form an imperfect kind of soap, or made into ointment with lard. Its Ope¬
ration in these cases is that of a topical stimulant and rubefacient. It proves
useful in rheumatic pains, sprains, &c.

Administration. —As a stimulant and diaphoretic, it is used in doses of from
five grains to a scruple, exhibited either in the form of pill or of Solution. As an
emetic, the dose is 30 grains, properly diluted, and repeated if necessary.

Antidotes. —(See Ammonia, p. 279.)
1. LIQUOR AMMOMAE SESQUICARBOMTIS,L. Ammonise Carbonalis Aqua, E.

D. (Sesquicarbonate of Ammonia, 3iv. [4 parts, D.f] Distilled Water, Oj. [15
parts, /).] Dissolve and filter.)—By exposure to the air, this Solution loses its
pungency by the formation of bicarbonate of ammonia. It may be given inter-
nally in doses of from f 3ss. to f 3iss., or even f 3ij. properly diluted. It is em¬
ployed in the preparation of Ferri Potassio-tartras, Ph. L., and is a constituent
of the followiug liniment:—

2. LIMMENTUM AMMONIAE SESOJJICARBONATIS, L. Liniment of Sesquicarbonate
of Ammonia. (Solution of Sesquicarbonate of Ammonia, f3j.; Olive Oil, f 3iij.
Shake them together until they are mixed.)—Oil and sesquicarbonate of ammonia
form a soap, but owing to the presence of the carbonic acid, it is of an imperfect
kind. Its effects and uses are analogous to the Linimentum Ammonise before
mentioned (p. 279.)

9. AMMO'NIjE BICAR'BONAS, D.— BICARBONATE OF AMMONIA.

History. —This salt was formed by Berthollet, and hence it is sometimes
termed Berthollel's neutral carbonate of ammonia.

Preparation. —The directions of the Dublin College for its preparation, are as
follows:—

"Take of Water of Carbonate of Ammonia any required quantity, In a suitable apparatus
let the vvater be exposed, until the alkali is saturated, to the stream of Carbonic Acid Gas
which escapes dnring the Solution of white marble in diluted Muriatic Acid. Then let it
rest, and let crystals form, which are to be dried without heat, and preserved in a closc
Vessel."

Bicarbonate of Ammonia is also formed by keeping the common sesquicar¬
bonate of ammonia in imperfectly closed vessels. Another mode of obtaining it

> Jan Essay im Scrofula; in which an Account of the Effect of the Ammonia Carbonai, as a Remcdij in that
Disease, is submitiedto Ute Profession. By Charles Armstrong, M.D. Lond. 1812.
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is by digesting water on the sesquicarbonate: the more soluble carbonate is dis-
solved, leaving the less soluble bicarbonate (see p. 284.)

Properties. —The crystals of this Salt belong to the righl rhornbic System.
(See Rose's paper, in Taylor's Scientific Memoirs, vol. ii.) Their smell and
taste are very faintly ammoniacal. This Salt is less soluble in water than the
preceding carbonates; for it requires eight parts of eold water to dissolve it. The
Solution, by exposure to the air, loses part of its carbonic acid, especially if it be
heated.

Characteristics. —Tt is distinguished from the before-mentioned carbonates by
having scarcely any ammoniacal odour. Its Solution at first occasions no preci-
pitate with chloride of barium or chloride of calcium (unless caustic ammonia be
added:) after a short time, however, the mixture evolves carbonic acid, and a
white earthy carbonate is precipitated.

Composition. —The composition of this salt is as follows:—
Vols.

Ammoniacal gas ..... 2
Carbonic Acid gas.,. 2
Aqneons Vapour ..... 2

Atoms. Eq. Wt.
.. 17 .
.. U .
.. 18

Per Cent.
. , 21-5 .
.. 55-7 .
.. 22-8 .

Phillips.
.. 21-10 ..
.. 55-50 ..
.. 23-34 ..

Rose.
.. 21-30
.. 50-09
.. 22-52

Clystallized Bicarbonate. } . .. 79 . .. 100-0 . .. 100-00 .. .. 100-00

Physiological Effects and Uses. —The Operation and uses of this salt are ana-
logous lo those of the preceding Compounds of ammonia. It is termed diapho-
retic, antispasmodic, and antaeid. Being less caustic, it is more palatable than
the other carbonates. It may be employed to form erfervescing medicines.
About 18 grs. of Citrie, or 19 grs. of Tartaric Acid, are required to saturate 9j.
of this salt.

Administration. —The dose of it is from six to twenty-four grains, dissolved in
cold water.

10. AMMO'NIiE HYDROCHLO'RAS, L.— HYDROCHLORATE OF AMMONIA, E.
(Ammonias Murias, E. D.) (U. S.)

History. —The early history of this salt is involved in considorable obscurity;
for though the term seil ammoniacus (aXr u.p,y.mixor) is met with in several old
writers, it is believed, by the erudile Beckmann [History of Inventions, vol. iv.
p. 306. Lond. 1814.) as well as by others, to refer to rock-salt. The first
distinet notice of hydrochlorate of ammonia is to be met with in Geber, who was
acquainted with the mode of purifying it by Sublimation. But as my friend Dr.
Royle observes, [Essay on the JJntiquity of Hindoo Mediane, p. 41. Lond.
1837.) this salt " mnst have been familiär to the Hindoos ever since they have
burnt bricks, as they now do, with the manure of animals; as some may usually
be found crystallized at the unburnt extremity of the kiln."

The substance, whatever its nature may be, which the ancients termed sal
ammoniac, derived its name from Ammonia, the name of a district of Libya
where the oracle of Jupiter Ammon was situated. This district took its naiiie
ftom «y-fior, band, on aecount of the sandy nature of its soil. Herodotus (Lib.
iv., [_Melpomene^] cap. 181 et 182.) mentions the salt found in this district.

Synonymes. —Few substances have had so many synonymes as this salt. Be-
sides those above given, the most familiär are, sal ammoniac or muria/e of
ammonia. On the ammonium hypothesis it is called chloride of ammonium,
(NH,* Cl.,) while, aecording to Dr. Kane, it is chloro-amidide of hydrogen
(NH, 3 II, II Cl.) 1

Natural History:— (See Ammonia, p 271.)

• For tlie alelivmical name? of tliis subslance, See Dr. T.
Lond. 1830; and Part's JUeiical Biclionarij, art. jjrmoniacus.

Tliomson's History of Chemislry, vol. i, p.
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Preparation.— In Egypt, Sal Ammoniac is obtained by Sublimation from Üie
soot afforded by the corabustion of camel's düng. 1

It is probable (hat the muriatio acid or chlorine of thia salt is derived from the common
salt on which thcse animals fccd; for Chaptal (Elements of Chemistry, vol. i. p, 262. Lond.
1791.) says that he could only proctire sal ammoniac from tlie soot of cow-dung and that of
horses while these animals continued to live on marine plants.

Some years ago this salt was rrianufactnred in London from tlie soot of ooals.
At the latter end of the last Century it was made in Paris by the union of ammo-
niacal vapour (obtained by the decomposition of animal matters, in iron cylindeis
placed in a furnace) with muriatio acid gas. (See Journal de Physique for
1794.—Also Parkes, oji. supra eil.)

At the present time sal ammoniac is manufaetured in this country from the
impure ammoniacal liqüors obtained as secondary producta in the manufaeture of
coal gas and animal charcoal.

i' niau-ufactm-e of Sal Ammoniac from coaJs.—In the manufaeture of coal gas,
coal is submitted to distillation in iron retorts, and the volatile matters obtained
are conveyed to a condensing vessel or refrigeratory, in which are deposited tar
and an ammoniacal liquor.

This ammoniacal liquor (commonly termed gas liquor) contains several salts
of ammonia—such as carbonate, hydroeyanate, sulphate, and hydrosulphate. It
is usually sohl to sal ammoniac manufacturers, who reside in the outskirts of the
metropolis. The precise mode of proeeeding, to convert it into sal ammoniac,
varies aecording to circumstauces. Sometimes sulphuric acid is added, and the
liquor evaporated, by which brown crystals of sulphate of ammonia are obtained.
This salt is then mixed with chloride of sodium, and submitted to distillation in
iron pots lined with clay, to which is adopted a leaden dorne or head, having an
aperture or open cylindrieal tube, which can be closed or opened aecording to
circumstances.

A few years since 1 saw this proecss in Operation at the Weslminster Gas-works. On ex-
amining tlie elay removed from the pots after the Operation, I discovered small, but perfeet
and beautiful, crystals of the bisulpburet of iron, which had been forrncd during the process.

Every equivalent or 66 parts of sulphate of ammonia reaet on one equivalent
or 60 parts of chloride of sodium, and yield one equivalent or 54 parts of sal
ammoniac, and one equivalent or 72 parts of sulphate of soda.

MATERIALS.

1 eq. Sulphate of
Ammonia ... Gö

1 eq. Chloride
of Sodium .. 60

COMPOSITION.
r 1 eq. Ammonia .............. 17-
<) 1 eq. Sulphuric Acid ......... 40»
* 1 eq. Waler 0 1 eq. JJydroff. I

' l i q. Oxygtm 8
eq. Chlorine .
eq. Sodium .

PROPUC1S.
1 cq. Hydrochlor.

Ammonia----- 54

—......:;:::-"-:■.! cq. Sulphate
Soda..... 72

12«

In some cases the gas liquor is saturated with hydrochloric acid, and the brown
crystals of hydrochlorate of ammonia obtained by evapoiation are purified by
Sublimation.

As a cheap Substitute for hydrochloric acid, manufacturers sometimes employ
chloride of calcium. 3 This proeeeding I have seen adopted at the manui'actovy
of Messrs. Bush & Co., Bow Common. The process has been described by my
friend and former pupil, Dr. C4. II. Jackson. (London Mediccd Gazelle, Aug.
4, 1839.)

i A very füll and complete description of the process, with illustrative plates, will be found in the splendid
JDescripliön de l'Egvpte. Etat Moderne, tom. i. p. 413. Paris, 1809; Planches ii. and xxiv. Ans et Metiers.
See also Parke's Chemical Essaus, ed 2ml. vol. ii. p. 437. Lond. 1823.

■*The chloride of calcium used in the atmve process is a secondary prodnet obtained, I am informell, from
saltworks. It contains the Chlorides of sodium and magnesium.
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To the gas liquor, chloride of calcium is added, when a copious precipitation
of carbonate of lime takes place, muriate of ammonia being left in Solution. The
whole of this is put into a tub, having holes in the bottom to allow the Solution
to drain through, leaving the solid particles behind. This Solution is evaporated
at a gentle temperature in iron tanks, when it yields impure crystals of muriate
of ammonia, of a brownish colour. The salt is then dried, and the water of crys-
tallization driven off in a long iron vessel, very similar to a sand-bath. It is
now placed in an iron subliming pot, (previously coated to the extent of from one
to five inchcs in thickness, with a composition of common clay, sand, and char-
coal,) capable of holding abcrat 5 cwts. This is covered by a dorne of lead, with
an aperture at the top, in which a stopper is placed, by the removal and appear-
ance of which the manufacturer judges of the progress of the Sublimation. A
gentle fire is kept up under the subliming pot for seven or eight days, when the
dorne having cooled down, and the sal ammoniac somewhat contracted, so as to
loosen from the sides, the dorne is thrown off from the iron pot, and about 2 or 3
cwts. of white, semi-transparent, muriate of ammonia are knocked off in cakes.

I have seen cakes of sal ammoniac, made at Messrs. Bush & Co's by this pro-
cess, weighing between 5 and 6 cwts. each; and I am informed that they some-
times weigh 1000 lbs. each. They are discoloured on their convex surface, (in
contact with the leaden dorne,) and are, therefore, carefully scraped before being
sent out.

The gray salt scraped from the exterior of the cakes eonsists of, or at least yields, hydro-
cliloric aeid, ammonia, and lead. A Solution of the purified salt yields no Jodide of lead on
the addition of iodide of potassium, but affords a black precipitate (sulphuret of lead) when
sulphuretted hydrogen gas is passed through it. It is probably a double chloride of lead and
ammoriium. (Dr. Jackson, Ibid.)

Yellow or brownish streaks or bands are frequently observed in the cakes of
3al ammoniac. These are ascribed by the manufacturers to the neglect of the
workmen who, falling asleep during the night, allow the fire to go down con-
siderably, and then suddenly raise the heat, by which chloride of iron is sublimed
in combiuation with sal ammoniac.

For several years I have been accustomed to show, in Ihc lecture-room, that a Solution of
these yellow bands in waler gives no traces of iron on the addition of ferrocyanidc of potas.
sium, until a few drops of nitrie acid be added, when a copious bfue precipitate is formed;
and I, therefore, inferrcd that this yellow matter was a double chloride of iron and ammoniuin.
My opinion has been fully confirmed by the experiments of Dr. G. H. Jackson.

3. Mamifaclurc of Sal Ammoniac from Boneg,—Animal chai'COal is exteilsively
manufactured from bones for the use of sugar-refiners; and during the process an
ammoniacal liquor (called bone spiril) is obtained as a secondary product. The
Operation is thus conducted.

Bones are first boiled to remove the fatty matter which is used in soap-making.
The larger and finer pieces are then selected for the manufacture of buttons,
handles of knives and tooth-brushes, &c: while the smaller and refuse portions
are sold as manure. The remainder is submitted to distillation.

The stills or retorts are sometimes made of cast iron, and in shape and size
resemble those used at gas-works. Formerly they were placed horizontally in
the furnace, 1 and the volatile matters were conveyed away by a pipe opening
into the ends of the retorts. To facilitate the speedy removal of the charcoal,
they are sometimes placed obliquely in the furnace: the bones are introduced at
the upper end, and the charcoal is removed from the lower end;—while the vola¬
tile matters are conveyed away by a side pipe. But these retorts are considered
inferior to the vertical ones, on account of the facility and speed with which the
latter can be charged and discharged. The vertical stills or retorts are made of
cast iron or of Welch bricks; the latter, I am informed, are preferable. In a
large manufactory of animal charcoal in this metropolis, the shape of the retort

, figa 954 and 955. Lond. 181)9.i See Urc's Dicti
Vol. I.— 37

vary of Arts aad Manvfacturet, p. 1081,
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is that of a right rectangular prism; its height being twenty feet, its length about
three feet, and its breadth two feet. It is closed at the top by a moveable iron
plate, secured by a screw bolt. It is closed below by a double trap-door opening
Underground. Arotind tbe retort is a furnace of brickwork, whose sbape is that
of a truncated pyramid.

The bones are mtroduced at the upper end of the retort. The volatile produets
are conveyed away by an iron pipe. After passing through a cistern they are
eonveyed to a series of receivers, where the brown ammoniacal liquor (bone spirif)
and the empyreumatic oil (animal oil) are deposited. The non-condensable
portion is a fetid inflammable gas: this, after passing through water containcd in
the second receiver, is conveyed into a chimney, or is burued. The solid re-
sidue in the retort is removed, while red hot, through the lower and Underground
end of the retort, into wrought-iron canisters, which are instantly closed by iron

Covers, luted to make them air-tigbt, and then raised to the surface by a crane.
When cold it is ground, and soid as animal bonc, or ivory black.
The produets of this Operation are easily aecounted for. When bones are

heated, their cartilaginous or gelatinous portion undergoes decomposition, and its
eleraents (carbon, hydrogen, nitrogen, and oxygen) enter into new combinations.
Some of the oxygen and hydrogen unite to form waier. Carbon and oxygen,
combining in different proportions, furnish carbonic oxide and ueid, Carbon
with hydrogen forms carboliydrogen; while nitrogen uniting with hydrogen pro-
duces ammonia, which, with some carbonic aeid, forms carbonate of ammonia.
The empyreumatic or animal oil consists of carbon, hydrogen, and oxygen, with
probably some nitrogen.

Manufacturors of animal charcoal usually seil their bone spirit to makers of
sal ammoniac, who adopt different modes of proeeeding, aecording to circum-
stances. Sometimes sal ammoniac is made from bone spirit in the same way as
from gas liquor. Some manufacturers digest the bone spirit with ground plaster
of Paris (sulphate of lime,) by which carbonate of lime and sulphate of ammonia
are formed; the former is preeipitated, the latter remains in Solution. The liquor
being filtered and evaporated yields brown crystals of sulphate of ammonia,
which, being mixed with common salt, is submitted to Sublimation, by which sul¬
phate of soda and sal ammoniac are obtaiued.

Propkrties. —Hydrochloiate of ammonia usually oecurs in commerce in the
form of large hemispherical cakes, which are translucent, and by exposure to the
atmosphere become slightly moist. By Solution or Sublimation it may be ob-
tained in regulär octohedral, or eubic, or plumose crystals: the latter are formed
of rows of minute octohedrons, attached by their extremities (Graham.) Its sp.
gr. is 1-450. Its taste is saline and acrid; it bas no odour. When beated, it sub¬
limes without undergoing fusion or decomposition. It is soluble in about 3 parts
of cold and 1 of boiling water: cold being produced during tbe Solution. It dis-
solves in alcohol.

Characteristics. —It may be recognised by the following characters: it is white
and volatile; and if heated on the point of a knife by the flame of a candle, it
readily sublimes. Mixed with caustic potash, or quicklime, it evolves ammonia¬
cal gas, which is known by its odour, its action on turmeric paper, and its fuming
with the vapour of hydrochloric aeid. Dissolved in water the hydrochlorate of
ammonia produces, with a Solution of nitrate of silver, a white preeipitate of Chlo¬
ride of silver, recognised by the propeities before described (see p. 226:) and
with bichloride of platinum a ycllow preeipitate platino-bichloride of ammonia)
which, when collected, dried and ignited, yields spongy platinum.

Composition. —The following is the composition of this Salt:—
Atoms. Eq. Wt. Per Ct. Sirtoan. Buchoh. BerzeL Vol. Sp. gr^

Ammonia...
Hydrochloric Aeid..'... 1 '..

. 17 ..

. 37 ..
. 31-48 ..
. 08-51 ..

,. 25 ..
.73..

. 3t ...

. 69 ...
31-95
es-oa

Hydrochlorate An 10(1 ... 100. .. 100110

Ammoniacal gas.......
Hydrochloric Aeid gas.

2 .. 0-59027
2 .. 1-28472
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lf one equivalent or two volumes of hydroehloric acid gas be raixed with one
equivalent or two volumes of ammoniacal gas, combination
is effected; the gases disappear, heat is evolved, and the white
hydrochlorate is deposited.

Analogy would lead us to regard this salt as a chloride
of some metallic base. If such a base exist, it must con-
sist of one equivalent nitrogen and four equivalents hydro-
gen. Berzelius assumcs the existence of this hypothetical
metallic base, and calls it ammonhtm, while sal ammoniac
is termed by him chloride of ammonium. The protoxide of

this hypothetical metal will be equal to an equivalent of arümonia and one of
water. I have already referred to Dr. Kane's amidogen hypothesis of ammonia;
and stated that, according to this view, sal ammoniac is a c/iloro-amidide of hy-
drogen. The composiüon of sal ammoniac, according to diese hypothetical
notions, is as follows:—

1 eq.
1 eq.

Ammonia Hydroclil.

= 17
Acid

= 37

Atoms.

Chlorine.................. 1 .
Eq. Wi.

... 36 ..

Per Ct.

.. 66-6 Chloride of Bydrcgen........

Atoms. Eq. m.* dPer Ct.
..37.....31-48

Chloride of Ammonium,.. 1 .. ... 54... .. 99-9 Cbloro-amidide of Hydrogen.. ... i.... ..54.....10000

Impürities. —The hydrochlorate of ammonia is somctimes rendered impure
by the presence of iron, or of lead (see p. 389.)

Physiological Effects. «. On Vegetables. —According to Sir H. Davy,
(Agricultural Chemistry.) water holding in Solution 1-300 of its weight of hy¬
drochlorate of ammonia promotes Vegetation. Solutions which contained 1-30 of
their weight of this salt he found injurious.

ß. On Animals. —A Solution of sal ammoniac mixed with the blood drawn from
the body produces no change in the size or shape of the blood-disks. Courten,
(Phil. Trans, for 1712.) Sprögel, Viborg, and Gaspard (quoted by Wibmer,)
[Die Wirkung, &c.) injected Solutions of sal ammoniac into the veins of animals
(dogs and horses:) large doses generally caused convulsions, sometimcs paralysis,
and death. From the observations of Orfila, Smith, Arnold, (Wibmer, Op. eil.)
and Moiroud, (Pharmacol. Veterinaire.) this salt appears to be a local irritant,
and when introduced into the stomach in large quanlities causes vomiting,
purging, and gastro-enteritis. It exercises a specific influence over distant organs,
for the first three of the above-mentioned experimenters observed that inflamma-
tion of the stomach ensued, to whatever pari of the body the salt might have becn
applied, and the convulsions and paralysis before referred to, attest its action on
the nervous System. Arnold says it diminish.es the plasticity of the blood.

y. On Man. —Wibmer tried this salt on himsclf. He took from ten to twenty
grains for a dose, which he repeated at the end of an hour. The elfects were a
Sensation of warmth and oppression in the stomach, headach, and increased
desire of passing the urine.

In this country it is so rarely employed internally that wc have very slight
experience either of its physiological or of its therapeutical effects. In Germany,
where it is more frequcntly administered, it is in high repute as a powerful aite¬
rative or resolvent, (See p. 195.) "Like most salts," says Sundelin, {Hand¬
buch der specialen Heilmittellehre, 1 er 15d. S. 150, 3"= Aufl.) " sal ammoniac ope-
rates on the alimentary canal as an excito-irritänt. After its absorption it appears
to reduce moderately the action of the heart and large nrleries, and, in this re-
spect, belongs to debilitating or temperant agents. But it acts as exeitant and
irritant to the venous and arterial capillary Systems, to the lymphatic vessels and
glands, to the skin, to the kidneys, and especially to the mueous membranes; not
only increasing secretion but also improving nulrition and assimilation, and coun-
teracting organic abnormal conditions (as lumours, thickenings, and relaxations,)
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so frequently met with in those structures. It promotes not only the mucous
secretions but also cutaneous exhalation, and even menstruation. Its diuretic
effects are less obvious. It extends its stimulating influence to the serous and
fibrous tissues, whose nutrition it improves.

" From these Statements it follows that sal ammoniac operates like the more-
profoundly-acting aiterative agents, and even approaches, in many respects, mer-
cury, but is especially distinguished from the latter in this, that it by no means
acts to such a degree as a liquefacient, nay even melting, agent on solidified
organic substance and its crasis, and by its not so powerfully stimulating the
lymphatic System. Its long-continued use may, indeed, injure the digestive
powers, but never gives rise to general cachexia. I have administered large
doses of it against thickening of the mucous membrane, for months, without re-
marking any injurious effects beyond those just mentioned. In large doses it
purges like other salts, but in small ones rather constipates."

Kraus [Heilmittellehre, S. 309. Gettingen, 1831.) says, that a slight miliary
eruption and very painfnl aphthas have been produced by large doses of it.

Uses. —In this country it is rarely employed internally. In Germany, where
it is frequently used, it is administered in the following cases:—

1. In mild infiammatory fevers, especially these complicated with affections
of the mucous or fibrous membranes, as in the diseases called bilious, gastric,
catarrhal or rheumatie fevers, it is employed for promoting secretion and hasteu-
ing critical discharges.

2. In inflammution of the mucous or serous membranes, as catarrh, dysentery,
Urethritis, peritonitis, pleuritis, &c. when the first violence of the disease has
been subdued, but when the secretions and exhalations are not yet established.
In these cases it is used as a Substitute for mercury.

3. In chronic diseases of various kinds, as chronic inflammation of the lungs,
liver, and spieen—enlargement of the mesenteric glands—induration of the pros¬
tate, uterus, and ovaries—catarrhus vesicae—chronic ulceration of the uterus—
mucous discharges from the Urethra and vagina, it is administered as an aitera¬
tive, as a stimulant to the absorbent System, and as a promoter of healthy secre¬
tion.

4. In amenorrhoea it is strongly recommended by Sundelin (Op. cit.) as an
emmenagogue, in those cases in which the disease depends on, or is connected
with, inactivity of the uterus.

Externally it is sometimes employed, on account of the cold produced during
its Solution, in headach, infiammatory affections of the brain, mania, apoplexy,
<fcc. When used for this purpose it must be applied as soon as the salt is dis-
solved. Mr. Walker (Phil. Trans. 1801, p. 120.) found that five parts of this
salt, with five parts of nitrate of potash and sixteen parts of water, lowered the
thermometer from 50° to 10° F. A mixture of this kind placed in a bladder has
been recommended by Sir A. Cooper as an application to hernial tumours, as I
have already mentioned (see p. 68.) It may be applied, instead of the ice-cap
before noticed (p. 68,) to the head.

As a stimulant and resolvent, or discutient, sal ammoniac is used in the form
of plasler or Lotion (see below.) In powder, it is sometimes employed as a denti-
frice. A Solution of 3ss. in f 3xij. of water is sometimes used as a gargle.

It is occasionally used to augment the solubility of bichloride of mercury, with
which it combines to form a soluble double salt (see Liquor Hydrargyri Bichlo-
ridi.) Tobacconists use it in the manufacture of snuff.

Administration. —For internal use the dose of it is from five to thirty grains
every two or three hours, either in a pulverulent form, combined with sugar or
gum, or in Solution with some saccharine or mucilaginous Solution, to which an
aromatic should be added.

Antidote. —In the event of poisoning by this salt, warm water and mucilagi¬
nous and demulcent liquids should be given, to promote vomiting. No chemical
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antidote or counterpoison is known. Gastro-enteritis is, of course, to be com-
bated by the usual nieans.

1. LOTIO AMMONIAE IIYDROCIILORATIS.Muriate of Ammonia Wanh.—-k Solu¬
tion of sal ammoniac, in vvater or in vinegar, with or without the addition
of rectified spirit, is used as a resolvent or disoutient lotion or embrocation. The
proportions of the ingredienls Vary according to circumstances. When a strong
lotion is required, from one to two ounces of the sah are dissolved in twelve
fluid ounces of liquid. Four ounces of rectified spirit are somelimes added. A
wash of this strength is used in contusions and ecchymosis, when there is no
wound of the skin;—in chronic tumours of the breast;—in white sVellings, and
other chronic affections of the joints;—in hydrocele, and dropsical enlargeraent of
the thyroid gland;—in chilblains;—in sphacelus, after the requisite scarifications,
&c. Weaker soluüons (as frora 3j. to 3iv. of the salt in Oj. of water) are em-
ployed as washes in Scabies and ulcers; and as injections in gonorrhrea and leu-
corrhcea.

2. EMPLASTRM AMMOM IIYDROCIILORATfö, Sal Ammoniae Plaster. Lead
plaster 3ss., Soap 3ij.; melt them together, and when nearly cold, add Hydro-
chlorate of Ammonia 3ss., in fine powder.—This plaster is stimulant and rube-
facient. Its efficacy depends 011 the evolution of ammoniacal gas, in consequence
of the action of the alkali of the soap on the hydrochloric acid of the sal ammo¬
niac: hence it requires renewal every twenty-four hours. It is employed as a
discutient for chronic swellings and indurations, white swellings, &c. Dr. Paris
(Pharmacologia.) recommends it in rheumatism of the muscles of the ehest, and
in pulmonary complaints.

11. LI'QUOR AMMO'NI/E ACETATIS, L. (U. S.)—SOLUTION OF ACETATE
OF AMMONIA.

(Ammonia3 Acetatis Aqua, E. D.)

History. —This Solution appears to have been first described in 1732, by
Boerhaave, who introduced it into the Materia Medica. It was subsequently
employed by Minderer or Mindererus; and hence obtained one of its names,
Spiritus seu Liquor Mindereri.

Natural History. —Acetate of ammonia is, I believe, always an artificial Com¬
pound.

Preparation. —The London College directs this Solution to be prepared with
Sesquicarbonate of Ammonia 3ivss., or as much as may be sufficient, and Dis¬
tilled Vinegar Oiv.; add the Sesquicarbonate of Ammonia to the Vinegar to Satu¬
ration.

The Edinburgh College Orders " Distilled Vinegar (from French Vinegar in
preference) f 3xxiv.; Carbonate [Sesqui] of Ammonia 3j.: mix them to dissolve
the salt. If the Solution has any bitterness, add, by degrees, a little distilled
vinegar tili that taste be removed. The density of the distilled vinegar should
be 1-005, and that of Aqua Acetatis Ammonia; 1-011."—The Dublin College
directs one part of [Sesqui] Carbonate of Ammonia tobe added gradually, and with
frequent ao-itation, to as much distilled vinegar as may be requisite to salurate the
ammonia; namely, about thirty parts. The Saturation is to be determined by
means of litmus.

[The United States Pharmacopceia directs Diluted Acetic Acid two pints, (sce Acetic Acid)
Carbonate of Ammonia in powder a sufficient quantity. Add the Carbonate of Ammonia gra¬
dually until it is saturated.]

In practice, diluted acetic acid is frcquently substituted f„r distilled vinegar; and as the
per centage strength of this acid, as fuund in commerce, is subjeet to considcrable varialion,
so must be the strength of the Solution of acetate of ammonia. To obviate this, it would
have been better if the British Colleges had fixed absolutely the quantity of liydratcd sesqui.
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carbonate of ammonia whicli should be employed to yield a given number of fluid ounccs of
the Solution of acetate of ammonia. Apothecaries tlien would be at liberty to cmploy a stronger
or a weaker acetic acid, without affecting tho strength of'the product. 1

Every equivalent or 118 parts of hydrated sesquicarbonate of ammonia require
two equivalents or 102 parts of anhydrous acetic acid to form a neutral Com¬
pound, while three equivalents or 66 parts of carbonic acid gas are set free. A.s-
suming distilled vinegar to contain 4-6 per cent. of real acid, it follows that
2217 39 parts of distilled vinegar would contain two equivalents or 102 parts of
acetic acid.

MATERIALS.

1 eq. Hydrated Sesquicar¬
bonate of Ammonia....

2 eq. Acetic Acid..

COMPOSITION.
1 3 eq. Carbonic Acid.. 66-

13
34

102......-

PRODCJCTS.
-3 eq. Carbonic Acid.
_2 eq. Water.........

66
18

-2 eq. Acetate Ammonia 136

220 220

Pkoperties. —When pure this liquid is colourless. Any tint, therefore, which
the Solution of the shops may have, is referrible to impurities in either the vine¬
gar or the sesquicarbonate. Filtering it through powdered animal charcoal will
usually remove any yellow or brown colour which it may have. If quite neutral,
it will affect neither turmeric nor litmus paper. It is better, however, to have a
slight excess of acid present than of sesquicarbonate; for if the latter predominate,
the Solution is much more irritant; and if employed as a collyrium, inight produce
inconvenient results.

Charactcrislics. —It is totally dissipated by heat. With nitrate of silver it
gives crystals [acetate of silver) soluble in water. When concentrated it evolves
vapours of acetic acid on the addition of strong sulphuric acid, and gives out am¬
monia if potash or lime be mixed with it. With sesquichloride of iron it yields
a red liquor (peracetate ofiron.)

Composition. —By evaporating a saturated Solution of acetate of ammonia under
the exhausted receiver of the air-pump, and over sulphuric acid, crystals of the
acetate are obtained. They are transparent oblique rhomboidal prisms, and cou-
sist, aecording to Dr. Thomson, of

Atoms.
Acetic Acid...................... 1 .
Ammonia...................... 1 .
Water.......................... 7 .

Eq. Wt. Per Cent.
.. 51........ 38-931
.. 17 ........ 12-977
.. 63 ........ 48091

Crystalüzed Acetate Ammonia.. 1 ........ 131 ........ 99-999

The quantity of dry or anhydrous acetate of ammonia contained in the Solu¬
tion kept in the shops, varies with the strength of the distilled vinegar. Now,
aecording to Mr. Phillips, 100 grs. of distilled vinegar should saturate 13 grains
of crystallized carbonate of soda. This would indicate the presence of 4-6 per
cent. of acetic acid; and, consequently, 100 grains of liquor ämmoniae acetatis,
prepared from such vinegar, would be composed as follows:-—

Acetate of Ammonia (dry)............. 6-040
Water................................ 93-959

Liquor Ammonkö Acetatis (Ph. L.).

Crystallized Acetate of Ammonia...... 11*635
Water................................ 88-364

Liquor Ammonia: Acetatis (PI). L.)...

Impurities. —This Solution ought neither to be discoloured by the addition of
hydrosulphuric acid, nor to throw down any preeipitate by nitrate of silver or
chloride of barium. These substances, therefore, may be employed to detect,
respectively, metallic matter, hydrochloric acid or a chloride, and sulphuric acid.
Pure acetate of ammonia occasions no preeipitate with diacetate or acetate of lead;

1 For somn remarks on the difterent strengths of this preparation in the difierent European Pliarmaco-
picias, sco Mohr, in the Berlinisches Ja.hrhv.eU für die Pha.rma.cie, Bd. xliii. S. 253. Berl. 1840.
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but tlie liquor ammoniae acetatis of the shops usually does, owing to the presence
of some free carbonic acid or sesquicarbonate of ammonia.

Physiological Effects. —In small doses this Solution is regarded as a re-
frigerant: in large doses, diaphoretic, diuretic, and perhaps resolvent. These
effects, however, are not very obvious. Wibmer (TMe Wirkimg, &c.) took it in
moderate doses, yet did not observe any diaphoretic, diuretic, or purgative effects
from it; but he experienced headach and disturbed digestion. Dr. Cullen {Ma¬
teria Medica.) says, "I have known four ounces of it taken at once, and soon
after four ounces more, without any sensible effect." The local Operation of this
Solution is that of a mild stimulant.

Uses. a. Internal. —It is employed in febrile and inflammatory diseases, and
forras a constituent of the ordinary saline draught. It is given in conjunction
with nitrate of potash, or tartar emetic, and sometimes with camphor and opium.
When administered as a diaphoretic, its Operation is to be promoted by the use
of tepid düuents and externa! warmth. Its diuretic effect is assisted by keeping
the skin cool, and conjoining the spirit of nitric ether.

ß. External. —Diluted with water it is sometimes employed as a discutient
wash to inflamcd and bruised parts. Mixed with six or seven times its volume
of rose-water, to which a drachm or two of tincture of opium may sometimes be
added, it is employed as a collyrium in chronic Ophthalmia.

Administration. —It is given in doses of half a fluid ounce to two or three
ounces every five or six hours.

OTHER SALT5 OF AHMONIä.

1. AMMONl/E SULPHAS; Sulpkate of Ammonia; Sulphate of Oxide of Ammonium; Oxysul-
phion of Ammonium; Glauber's Secrct Sal Ammoniae. —This salt is a constituent ofsoot from
coals. It is usually obtained by dissolving hydrated sesquicarbonate of ammonia in diluted
sulphuric acid to Saturation, and evaporating so that crystals may form as tiie Solution cools.
In an impure stale it is procured by saturating the ammoniacal liquor of gas works or hone
spirit with sulphuric acid; and the sulphate thus obtained is used in the preparation of sal
ammoniae. Sulphate of ammonia when crystallized (NU 3, SO 3, 9 HO) contains two equiva-
lents of water; ol one of which it may be deprived by heat. Anhydrous sulphate of ammonia
does not appear to exist; for when anhydrous sulphuric acid and ammoniacal gas are eom-
hined a Compound is formed in which neither sulphuric acid nor ammonia are evident to the
usual lests. Its composition is supposed to be NU 2, SO 2 -\- HO, and it has been denominated
sulfamide.

2. AMMONI/E NITRAS; Nitrate of Ammonia; Nitrate of Ammonium ; Nitrum semivolatile;
Nitrum flammans. This salt is obtained by saturating diluted nitric acid with sesquicar¬
bonate of ammonia, and evaporating so that crystals may form when the Solution cools. If
the Solution be evaporated at a temperature below 100° F., large and bcautiful six-sided prisms
are obtained, terminated by six-sided pyramids (prismatic nitrate of ammonia.) These crys¬
tals belong to the right prismatic System, and are isomorphous with nitrate of potash. They
consist of one equivalent nitric aeid 54, one equivalent ammonia 17, and one cquivalcnt water
9. If the Solution be boilcd down, nbrous crystals are obtained (fibrous nitrate of ammonia.')
When dried at 300° F. nitrate of ammonia assumes the form of a compact white mass (com.
pact nitrate of ammonia.) In doses not exceeding a scruplc, this salt aets as a diuretic; and,
aecording to the Experiments of Wibmer (Die Wirkung der Arzneimittel und Gifte. Bd. 1, S.
130. München, 1831.) rnade on himsclf, it reduces the frequency of the pulse and the animal
heat, without affecling the head, ehest, or stomach. It has been given in fevers and acute
catarrhs, in doses of from one to two scruples. But it is rarcly employed.

It is the source from wilenec protoxide. of nitrogen is obtained (sec p, 983.) As it gene-
rates considerable cold while dissolving in water, it is sometimes used to form a freezing
mixture. Lastly, it is oecasionally employed to promote the ineineration of organic sub-
stanecs.

3. AMMONIAE C1TRAS; Citrate of Ammonia.— A Solution of this salt is obtained by satu¬
rating lemon or limc juice, or a Solution of citric acid, with sesquicarbonate of ammonia. 70
grains ofthe commereial crystals of citric acid, or fsjxvijss. of lemon juice, saturate 59 graina
of hydrated sesquicarbonate of ammonia. Liquid citrate of ammonia is employed eitiier in
the still or effervescent form as a cooling saline diaphoretic in febrile disorders.
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