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ADVERTISEMENT,

Tris work, though formed on the basis
of the Dictionary in two volumes quar-
to, published several years since, by the
same Author, is in effect AN ENTIRELY
NEW WORK ; the articles being either
considerably enlarged, or entirely re-
written, and in every instance being
adapted to the present improved statg

of Chemical Science,
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DICTIONARY

OF

CHEMISTRY.

ABS

BSORBENT. Themore soluble earths,
more especially the porous friable
imens, were formerly disnngun;hed'by
zu&me of absorbent earths. This divi-
snon cmnprcbendea clay, lime, and magne-
62 ; but modern chemists have justly re-
jected the denomination as vague and in-
definite. .
Assonrrion. By this term chemists un-
derstand the conversion of a gaseous fluid
into a Yiquid or solid on being united with
some other substance. It differs from con-
densation in this being the effect of me-
chanical pressure, or the abstraction of ca-
loric. us, if muriatic acid gas be intro-
duced into water, it is absorbed, and mu-
riatic acid is formed; if carbonic acid gas
and ammoniacal gas be brought into con-

tact, absorption takes place, and solid car-.

bonate of ammonia is produced by the
union of their ponderable bases. .
There is a case of condensation, which
has sometimes no doubt been mistaken for
absorption, though none has taken place.
‘When an inverted jar containing a gas con-
fmed by quicksilver is removed into a
trough of water, the quicksilver runs out,
and is replaced by water. But, as the spe-
cific gravity of water is so much inferior to
that of quicksilver, the column of water in
the jar resists the atmospheric pressure
only with 1-14th the power of the quick-
sver, so that the gas occupies less room
from being condensed by the superior
pressure, not from absorption. .
ABsTracTioN. In the process of distil-
lation, the volatile products which come
over, and are condensed in the receivers,
are sometimes said to be abstracted from
the more fixed part which remains be-
bind. This term is chiefly used when an
acid or other fluid is repeatedly poured up-
on any substance in a retort, and distilled
of, with a view to change the state or
tempesition of either. See DIsTILLATION.

ACI

AcrsceNT. A substance which becomes
sour or acid by spontaneous decompesitiost

“is said to be acescent. This word is some-

times used, but less properly, instead of aci-
dulous, or subacid, to denvte a substanee
dlightly acid.

AcxTtaTs. The salts formed by the com-
bination of the acetic acid with alkalis,
earths, and metals. Of these little is yet
known.

Ace1iTs. The salts formed by the com-
bination of the acetous acid with alkalig,
earths, and metals. For the alkaline and
earthy salts, see Acip (Acxrous); and for
the metallic, the respective metals.

AceTous. Of or belonging to vinegar,
or the acetous acid.  See Actp (AceTous).

AcuromaTtic. Telescopes formed of &
combination of lenses, which in a great
measure correct the optical aberration ariss
inﬁ_ from the various colours i&f light, are
called achromatic telescopes. Some of th
have been made wonderfully perfect, an

- their excellence appears to be limited onl

by the imperfectons of the art of glass.
making. }I"he artifice of this “j ik

vention of Dollond consists in selecting,
by trial, two such piefes of glass, to form
the object lenses, as separate the variously
coloured rays of light to equal angles of
divergence, at different angles of refraction
of the mean rag; in which case it is évie
dent, that, if they be made to refract to-
wards contrary parts, the whole my may
be caused to deviate from its course with-
out being separated into colours. The dif-
ficulty of the glass-maker is in a great
measure confined to the problem of making
that kind of glass which shall cause a great
divergence of the coloured rays with re-
spect to each other, while the mean refrac-
tion is small. See Grass; also ArLanaTic.

Acip. In the infancy of any science, '
when the attention of ‘its cultivators ia
chiefly employed upon substances that dif-
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fer from each other by great and obvious
variations, it is easy to establish criterions,
by which the classification of bodics ma

be eflected: but when any particular brancz
is carried to a considerable degree of per-
fection, there will always be found a vari-
ety of ariicles, which form a connection
between oue class and ancther, and render
it difficult t» draw the Vine of discrimina-
tion. Acds were formerly distinguished
by the popular criterion of the taste
which is peculiar to them, and is denoted
by the word sourness.  Medern dischveries
kave. however, exhibited acids, in which
the leading properties arc too obscure to
be of any great utility in determining their

nature when unknown ; and it is only from -

the general assemblage of properties, that
they can be distinguished. These preper-
ties are, : .

1. ‘Their taste 1s sour, and, unless diluted
with water, corrosive. 2. ‘They change
blue vegetable coleurs to red. 3. Most of
them unite with water in all proportions ;
and many have so strong an attraction to
that fluid, as not to be exhibited in the
solid state. 4. At a moderate temperature,
orin the bumid way, they combine with
alkalis so strongly, as to take them from
all other substances. 3. 'fhey combine
with most bodies, and form combinations
attended with many interesting phanome-
na; upon the due explanation ot which
great part of thescience of chemistry de-
peuds. .

* There are a considerable number of in-
stan¢es in which combustible substances
are converted into acids by being burned.
‘Thus sulphur, by coirbustion, affords sul-
huric acid ; azotic air, repeatedly ignited
vy cledicity, affords nitrous acid; and
gho:phorus, by burning, is conveited into

hosphoric acid.  The analogy of other
facts appears to justity the geueral posi-
o, that acids consist cach of a peculiar
tasis, aliered by combustion ; and, us it is
now gencrally admitted that the vital or
truly respiiable part of the armaosphere,
ghat is oxigrew, is absorbed Curing combus-
tian, it Wil follow that an ac'd consists of
a combustible spbstance puited with oy-

(RN
. “T'his is indeed ihe sinmplest way of stas-
ing che result. But i is of the greatest
Importance, in scicitific pursuits, to bg
cautivus i sinplifying our  deductions.
General hypotheses are most canmonly
consiructed, by overlooking such conceni-
tant circumstarces in natuial cvents as are
least stiiking ; but which, neverthejess, can-
not be reasoned out of the course of the
actual prodesscs. W lien this cxpedicnt is
used to obiain a delusive show of simpli-
city, the busingss of inouiring into the phaz-
nomncna which are exhibited around us de-
generates into a war of words, aid the
fucis aze no longer impardaily dirplayed;
such facts being always esiecined of greatest
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value as seem most cffectual in supporting
the favourite system. 1t must be confesied,
however, on the other hand, that a!l useful
investigation must necessarily tend to the
discovery of gencral truths, and the deve-
lopment of the simple laws of nature;
that systems, formed in the less perfect state
of any science, will of course be founded
on fewer facts, and will, by successive
emendation, become more and more come-
plicated; and, consequently, that the real
improvement of uny theory will almost al-
ways consist in the rejection of principles
formerly held to be cesential to the scicnce.

Oxigen, however, does not always form
acids, and acids may be formed without the
presence of oxigen. And if we suppose
oxigen to be neutralized in the former
case, as whea hidrogen by its combination
with it forins water, in whi%:‘ no acidity
can be discovered ; how is it that this same
hidrogen, when combined with sulphur,
possesses the properties of an acid? Hence
Berthollet infers, that the principle of
acidity must be something different from
oxigen ; and he is inclined to revive am
old doctrine, that it is the matter of fire.

Several ingenious attempts have beea
made to ascertain the strength of acids, and
the real quantity of saline matter contained
in such as canuot, by any means hicherto
devised, be deprived of water. Both these
objects are very ditficult to be obtaiued,
and the lauwter, more especially, does not
seem to he determinable by any other pro-
cess, than sych as shall actually leave the
acid in a pure state, without the presence
of water or any other substance. The
prospect of this appears to be s0 unpro-
mising, as almost effectually to disgourage
auy atienpts at perfornuag it The foraer
inquiry scems to be within our power,
provided: the deterniation of the stiengih
of acids be undgisiood to imply nothig
more than to dedece a method of ascer-
taiving the quaniity of acid, of a given
density, which may be contained in any
given measure of the same acid, more or
Jess diluted with water.  Experuncits care=
fully made, by adding certain regulated
quauntitics of water to equal portions, of
the deisest acids, will exhibit a serics of
aynsitics o1 rpecific gravities, which, being’
gabuiated, will serve to iudicate the quaati-
tiep of the densest acid which may be
concained in any other poruons of the
vame acid (gaiained at ihe temperature of
the ciiginal ezperiments, or with a due al-
lowunce for gy variation betwecn the tems-
peratnres.  The utihty of such tables has
leag been admitted in the mixtures ot water
and aicohol.  Sce Arcunor.

£ very usual method of ascertaining the
comparaiive stiengihs of different acids,
consists in saturaiicz them with alkaline
salt ; that acid being supposed the strongest
whigh 1equires the greztest quantity of als
kali o cause the ictul diwsppediance of i§
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scid properties: concerning which, how- * Besides these, there are 6 doubtful " 1.

ever, s2¢ ATTRACTION. Awzainst this, itis
an insurmountable objecticn, that theacids
do rot differ from each other merely in
streagtn, as estimated by this criterion, but
are principally distinguished from each
other by their several attractions to other
sul stac-ces, which follow no constant law
deduc:dle from experiments made with al-
ka'ts.  So that the acid. which requires the
greatest quantiy of alicali for it~ saturation,
will not maintain the same precedence
when ap-ticd to earths, metals, or combus-
tible bccrex As the methed of examina-
tion by alkalis may neverthcless have its
uses, esptcnllv in acids of the same kind,
it roper to ohwer\‘e. that the best mode
of using ‘the aikali i is in a solution of a de-
termir.ate specific gravity, as the real quan-
iy of alkali may thus be ascertained with
more accuracy, than if it were in a dry
form. Distiled water must be used, and
the specific zravity of this should be pre-
viously determined. ‘The alkali too should
te perfectlv freed irom carbunic ucid, by
boiling with quicklime, as directed under
the article Potasu. By this test the pro-
poruonal streagth of ditlerent specimens of
the samc acid mav be accurately known.

‘The acids hitherto disco7ered Live been
usuaily distributed into classes, accordingly
as their radicals are derived from the minc-
ral, vegetable, or animal kingdom. A more
scientific mede hus lately bce'x a.(empred,
that of clasing them by the number of
their radicals: but in the preseat state of
our knowledge this mode is very imperfect,
as some of the acids have never yet been
dec sed, s0 as to ascertain whether
they have in fact one or more radicals.
TLus far cherefore if is defective : and the
difference at the wame time s raihier nominal
than reql; tor the aads desivad from the
mrreal kingdom are ali considered in this
arrangement as being comovourds, while
thoze from  tne othir two are confousded
togtu €r, as coonsis i..'v of three or more
red ents 3 two uu!v, the prussic and li-
tue, bavany four.

Wc area: preseat acquainted with 21 Of
thee, 145 are obtained froun the uieral
kinguumn. 'l‘he s hauric acid. ‘I'he
ralpuuruus. The mtinw. 4. muri-
auc. 5. The umgen.nod munatic. . Cle
hyperozigenated muriauc. . Tae caibo-
oic.  B. ‘The phosphoric. 9. The phus-
phorous.  10. The boracic. 11 t'he tlu-
witc. 12 Thearseaic. 1% The arienicus.-
i4. The maolybdic 13, The molybasuovs.”
16. I'he chromic.

The vegrtable kingdem furnihes us wath
12. 1.The acetou# 2. T'he acetic. 3. t'he
ozalic. 4. T'hemalic. 5. The citiie. n. ‘i’ he
tar;arous. 7. The mucous. 8: 'The galli~
s. The beozoic. 1u. “V'hc succinic. 11.'Lhe’
campiosic. 12 The suberic.

Fr..m the auimal kinygdewn 3 are obtained.
1. The prussic. ».'the libic. 3. Lhescbacis

‘The melitic, from the mineral kingdom. €.
The moroxylic, from the vegetable 8. The
ampiotic. 4. The bombic. 5. The laccic.
6. The rosacic; all from the animal king-
dom.

Acip (AceTic). Radical vinegar, as this
acid was formerly called, after having been
considered as the acetous acid simply in 2
concentrated state, was long presumed to
differ from it in being moure ‘oxigenised 5
whence it was distinguished, according to
the principles of the new nomenclature, by
the termination in ic.

From some late experiments of Mr. Pée
rés, however, and mere recently of Chap-
tal, ic appears to differ from the acetous
acid by an abstraction of part of one of the
ingredients of its compound base, the car-
bon, while the proportions between the
oxigen aad hidregen remain the same in
both.

The following is onc of the expenmenu
by which this conclusion is 5unpnr!cd

A hurdred parts of ecach ot the acids,the
acetous and acetic, being saturated with
pure potash, and the ¢olutions evaporated,
each attords a white, foliated deliques~
cent salt.  Kqual parts of each of these sits
being put into two retorts, and exposed to
an equal.gradaated,and violzat hent, twoor
three drops of a fctid and acrid water, with=
out any acidity perceptible to thetuste, passe
ed over fiom tiie acctate; wrile the acetite
gave out only sone fumes, diffusing a simi«
lar smell.  Both the saits melred and grew
black ; aud as the heat war augmented, the
retorts and receivers were covered within:
with a whiie vapour, which uliimageiy dis~
appeared. A biick residunm was left in
each retors. and being washed by repeaced
alfusions « U baaling distillel water, the re-
maider, when dry, exhibited all the cha-
racters of oxude of carbn. The auantity
of thi: oxide of curbun abtained trom the
acetaie was 1-17th of its weight; that
from the acetite 1-13.h. .

Thus, as all the vegetable acids yet
known cunsit of a binary radical, com=
poanded ot bidromen and carbon, which
are comtinsd with wairea, and differ only
n thoir ive propoartions, this has per~
haps @3 1 claim o be considered as a
diderent acid,.na. least some of the others §
though, while it ‘s clused a5 a modmcauon
of the acctons, its terminaion is appropti-
ate, as it virtnally conttins more oxygen,
if it lxc not tormed by an addition of this
princip!: to the acetous 1 itself.

Indeed it wonld apoear probable, from
some expariments since mide by Mr. Dabit
of Nantes, tr <t there is an actval addition
ol oxigcn. Or diztiiling a miature ot ace-
tit of potash and sulpouric aculs the pro-
d:].‘( was aoens a\:i{': on l}"l‘“f!'l“(ill{’ M-
riaticacid F worhe walpnunie, aeetcusac-id wes
obreined § dided Black oside
of uiany: T oxtuse, acenc
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aeid was formed. In none of these eases
wras any carbonic acid emitted, till toward
‘hfl{‘ of the distillation.
is acid has been generally obtained by
distilling the zed acetit of copper.
This being reduced to powder, and put into
a glass or earthen retort, a fluid possessing
lil&e acidity first rises, which is soon suc-
ceeded by a very powerful acid. The re-
eeiver Is then changed to obtain the latter
separate. This acid has a greenish hue,
from a small portion of oxide of copper
coming over with it, and requires to be rec-
tified by distillation with a gentle heat. It
may thus be obtained perfectly colourless,
if lie fire be not ur, too much toward
the end of the operation, and the portion
. of oxide of copper left in the retort be not
distilled too dry. The residuum of the first
distillation is a brown copper-coloured
powder, frequently exhibiting a metallic
appearancg on the sides of the retort: it is
2 erful pyrophorus, contains byt little
onde, and a little carbon.

This process requires some care, that the
acid may be perfectly divested of the dele-
terious principles of the copper. Mr. Ba-
dollier, an apothecary of Chartres, recom-
mends, as an easier method, the distillation
of a mixture of equal parts of acetite of
lead and sulphat of copper, by a moderate
heat; when he says the acid will come over
’erf pure: bu this has not succeeded
m the bands of some other chemists, who
slways found the _ﬂxroduct coptaminated
with’ sulphurous acid. All danger of im-

tion with copper, however, may be
svoided, by abtaining the acid from acetit
- of soda, distilled with half its weight of
sulphuric a¢éid. Indeed Pérés, who has been
already quoted, affirms, that he obtains a
large quantity of acetic acid, as colourless
and pungent as the radical vinegar of the
shops, by distilling two parts of white
wine vinegar with one of sulphuric acid; and
bringing the mixture suddenly to ebyllition.

Acetic acid is transparent and colourless
like water, Its is extremely pungent
and acrid. When applied to the skin, it
reddens and corrodes it in a very short

“time. It is exceedingly volatile,” wholly
evaporating on exposure to the air; and
when heated in the open air takes fire rea-
dily. At 50° below O it freezes. Tt unites
with water in any proportion, and on mix-
ture with it heat is evolved. It forms salts
termed acetates with earths, alkalis,” and
metals, which differ from theacetites, though
theirnaturehas not yetbeen much examined.
It acts with more enetgy than the acetous
on metals, It dissolves camphor, and the
essential oils, as was observed by the elder
Mr. Henry of Manchester; and a prepa-
ration of this kind, first made by him, is
sold by the name of arematic vincger,

" "It is used for smelling to in cases of faint-
ness, little cryseals of sulphat of potash be-
iug put into a bottle, and moistened with

‘tes; with copper, whic

ACI

it for this purpose. ‘This mixture is come
monly called volatile sait of vinegar. A few
drops of sulphuric acid, added to a phial of
the acetite of potash, make a strong smell.
infd, bottle by the evolution of the acetie
ac

This acid is sometimes contaminated
with sulphurous acid, which may be known
by the vapour occasioning an "unpleasant
sensation in the lungs; with sulphuric,
which may bedetocte«ﬂb{murine of bary-

supersaturation
with pure armonia will show ; with lead,
the test of which is sulphuret of ammonia.
Its specific gravity should be at least 1-060.
—Lagrange. — Thomson. = Fourcsoy.— Par,
kinson.— Henry.—An. de Chimie,

Acip (AceTous). This acid is produced
hy a peculiar fermentation from vinous
liquors. See FxrMrNTATION (ACETOUS). Its
qualities depend much on the method of
exciting and of conducting that fermentas
tion, The wine which in France is genes
rally converted into vinegar, and which for
its cheapness is generally employed for this
purpose, is such as has become already
sopur; although the better and the more
lﬂirituom the wine is, and also the more of
the vinous spirit that can be retained in the
vinegar, the better and stronger this will
be. Becher says in his Physica Subterra~
nea, that having digested wine in order to
convert it intp vinegar in a bottle hermeti-
cally sealed, he found, that although 3
longer than the ordinary was required, the
vinegar produced was much stronger than
when fres air is admitted. Cartheuser
also affirms, that the strength of vine-

r m! be much increaedi)l:! adding
some ardent spirit to the wine before it is
exposed to the acetous fermentation.

ifferent methods are practised by ma-
nufacturers for making vinegar, who are
general}y believed to be possessed of some
secret for this purpose. Nevertheless, no
mere seems requisite in the preparation. of
good vinegar, than to employ wine, and to
oonduct the fermentation in the most ad-
vantageous' method ; 'in the same manner
as good wine can only be made from good
must, and by a well conducted fermenta-
tion. The principal part of these opera-
tions is performed by nature.

The method of making vinegar consists
in mixing the wine to be fermented with
its dregs and its tartar, and in expoaing this
liquor to a heit of about seventy or eighty
degrees. 'This fermentation seems to require
more heat than the spirituous, It also ex-
cites more heat and tumult; and althc:ll:fﬁ
it ought to be allowed to proceed briskly,
yet it is necessary frow time to time t0
check it,

Boerhaave describes, in his Elements of

Chemistry, the following process, which
seems to be well contrived for the making
of vinegar.

Take two large oaken vats, or hogsheads,
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and in each of these place a wooden grate

or hurdle at the distance of a foot

the bottom.  Set the vesel upright, and on

the grate place a moderately close layer of
een twigs, or fresh cuttings of the vine.

?ben fill up'the vessel with the footstalks

of grapes, called the cape, to
the top of the vewel, which must be left
quite open.

Having thus the two vemels,
pour into them the wine to be converted
nto vinegar, 5o as to fill one of them quite
up, and the other but half full. Leave
them thw for twenty-four hours, and then
fill ap the half-filled vessel with liquor from
that which is quite full, and which will
now in its turn only be left half full. Four-
hours’ afterwards rep::te the

same operation, and ‘thus en, keepin
the vemels alternarely fnllpand half full
during twenty-four hours till the vinegar
be made. On the second or third day
there will arise 4n the half-filed vessel, 2
tive motion, accompanied with a
semible heat, which will ually increase
from day to day. On the contrary, the
fermenting motion is almost imperceptible
in the full vessel ; and as the two v are
alternately full and half full, the fermenta-
+ tioa is by this means in some measureinter-
€upted, and is only regewed every other

in each vessel.

. When this motion appears to have en-
tirely ceased, even in the half-filled vessel,
it is a sign that the fermentation is finish-
ed ; and therefore the vinegar is then to be
put into casks close stopped, and kept
in a cool

A greater or less degree of warmth ac-
celerates or checks this, as well as the
m' fermentation. In France it is

i in about fifteen days, during the
summerg but if the heat of the air be very
great, and exceed the twenty-fifth degree
of Reaumur’s thermometer, (884° Fah.,) the
half.filled vessel must be up every
twelve hours; because, if the fermentation
be not 30 checked in that time, it will be-
come violent, and the liquor will be so
beated that many of the spirituous parts,
on which the strength of the vinegar de-
pends, will be dissipated, so that nothing

will remain after the fermentation but a
vapid liquor, sour indeed, but effete. The
better to prevent the dissipation of the spi-
rituous parts, it is a proper and usual pre-
caution to close the¢ mouth of the half-
filled vessel, in which the liquor ferments,
with a cover made of oak wood. As to
the full vemel, it is always left oﬁen, thgt
the air may act freely on the liquor it
contains ; for it is not liable to the same
inconveniencies, because it ferments but

"‘g the Dictionnaire Portatif des Arts et
Métiers, another method is described, by
which a v vinegar is commonly
made at Paris from the lees of wine. For
this puspose al} the wine contained in the
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lees is pressed out and put into large c
the bung-holes of which are left o.p.:’.
These casks are put into a hot place, and if
the fermentation proceeds too fast, it must
be checked by adding more fresh wine.
The process is very similar to the foregoing.
In this country wine of course is not
used, but other matters susceptible of un~
dergoing the vinous fermentation; asan in-
fusion of malt, cider, melasses, the refuse
raising left after making raisin wine. Many
persons make a good vinegar for domestic
ﬁurpou- by exposing coarse or me-
sses, mixed with water, to the heat of the
sun in summer, in a vessel not closely stop-

The appearances which accompany the
acetous fermentation, resemble much those
that occur in the spirituous fermentation.
In both fermentations an intestine motion,
a swelling, a hissing noise, and an ebulli-
tion may be perceived. ‘There are, never~
theless, essential differences between them,
Besides that the products of the vinous
and acetous fermentations differ exccedin
ly, the héat produced the former 1s
scarcely sensible, while that produced
the latter is considerable. Again, there 18
reason to believe that the vapour which
exhales from vinegar during fermentation
is not noxious, as the vapour of fermentin
wine is ; at least, it has not been observe
to produce such bad effects. On the cone
trary, as the acid of vinegar more and more
disengages or unfolds itself, it seems to
acquire more power to retain the basis qf
ca:\wnic acid, which is the truly dangerous
ran of the vapours of fermentation. Laste

, vinegar does not deposit tartar as wine
«L«, even although it
wine that had not deposited its tartar. But
the sediment of vinegar is a viscid, oily, and
very putrescent matter. The grape-stalks
used in the making of vinegar, to promote
and increase the fermentation, are covered
over with this matter during the operation.
They are generally washed clean, and care=
fully preserved, to promote the fermenta-
tion of more vinegar, because the acid
with which they are soaked acts powerfully
as a leven or ferment. The casks also
which have been used for t:’eegrepnration
of vinegar are to be cles from che
abovementioned viscid matter, and kept
for the same use, as they are rendered fitter
than new casks for the preparation of vine-
gar. Theconcrete mucous sediment produ~
ced from the slow decomposition of vinegar,
and called mother, is likewise an acetous
ferment, and is used for this purpose by
the country people in France. -

It appears that the dtrength of vinegar
is impaired by too speedy fermentation in
vessels not at all noprJ, most probably
from the escape of alcohol, which certainly
contributes to its fermentation. Heoece
small capks or vessels imperfectly closed, are
best mitz:‘to this process. In England the
vinegar makers unsuven.l hundreds of
. 3

as been made with |

-
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casks disposed in the opeh air, with the
bung-hole upwasds, and covered each vith
atile to exclude the rain. Beer 1s brewed
of a proper strength {rom malt for this
express purpese. ‘Lhe addition of hops js
not here used.

Milk also affords vinegar by fermenta-
tion. This fluid dues not atfurd ardent
spirit enough to favourthe operation, which
tgcrcforc requires cither the addition of a
small portion of spirit, or a considerable
heat, such as that of a warm oven for two
or three days.

Much ingenious reasoning has been offer-
ed by philosuphers on the ctects of the
acetous fermentation, and the component

ts of vinegar. ‘The leading and esta-
blished facts are, that mucilage 15 necessary
for the producticn of this acid by fermeu-
tation, and that oxygen is abcorbed in the
process. From the order of convertibility
of vegetable acids into each other, it ap-
pearcﬁ highly probable, that these had one
common basis, and diflcred only in the
greater or less degree of acic{iﬁcation.
And in fact it is now known, that they
have all the same radical, consisting of hi-
drogen and carbon; but, these difler in their
_proportion to cach other, as well a5 in the
relative proportion of oxigen.

Vincgar thus prepared, however, is not
pure acetous acid, as it contains likewise
mucilage, tartar, colouring matter, and
frequently the malic and citricacids. In this
state it is very subject to dccomposition ;
but Scheele discoveied, that if it bemade to
boil for a few moments, it may be kept af-
terwards a long time without alteration.
When distilled at a temperature not ex-
ceeding that of builing water, till about
two-thirds of it bave passed over, all these
impurities are left behind, and the product,
commonly known by the name of distilled
vinegar, is pure acetous acid. If it be not
distilled gently, or too much be drawn off,
it acyuires an empyreuma.

Glass vessels are preferable for the di-
stillation of vinegar; as well as for most
other chemical operations, where their size
and the required heat will permit. Earthen
or stoue ware vessels may also be used.  For
larger quantities 2 copper alembic with a
glass head and worm pipe of pure tin is
recommended.  Some direct that the inside
should be tinned, and others that it should
be smeared with grease. ‘This last coutrive
ance does not seemn to promise much ad-
vantage, and may vitiste the acid, since
Rozier remarks, that fat oils and vinegar
have some action un ¢ach other in distil-
lation. “I'bece is probably nothing to fear
from the bare copper, if the vinegur
be pyired in how  Yor the confectioners
have lony since remarked, that hot vinegar
does not corrode or receive any impregona-
tion frum the copper veseels, though there
is much danger it suffering it to remain in
them culd. This has been explained, not
from the diffevence of tempgrature. but the
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exclusion of the external air by the vapo
of the hot fluid, wlach in neither case
act on the copper, unless oxigen be pres
to be absarbed.

Though the acetous acid is commonly
product of the acetous fermentation, ve
may beobtained by othermeans. The.insip
saccharine, muciiaginous,and extractive n:
ters of vezetables may be converted 11
this acid by various processes. The spc
taneous action of the sulphuric acid vp
thein alwavs changes them in part 1t
acctows acid.  Foarcroy remarks, - that t
mcre tendency of coneentrated sulphul
acid to saturate iself with water is a ve
active cause of the alteration it oceasions
vegetable substances.  This alteration co
sits in three ditlerent though simultaneo
effects: on ane hand it unites a partion .
their hidsogen with a portion of their ox
gen to form the water with which it sau
rates itself : on the other, carbon is sep
rated,which imparts to the mixture a brow
and even black colour, and soon precip
tates to the bottom of the acid; at tl
same time a third portion of these mattei
passes to the state of acetous acid, whic
remiains mixed with the sulphuric, and ma
be scparated from it by distillation; so tha
there is no  vegctable substance, whicl
treated in the cold way with this poten
acid, docs not yiefd more or less acetou
acid, on being afterward subjected to th
action of fire.

Nitric acid, which has such a powerfu
tendency to destroy vegetable compounds
always forms from them. a little acetou
acid, at the same time with the mucous ar.
oxalic, and perhaps even malic acid.  Cre!
showed long ago, that alcohol itsel:
was partly converted into aceisus acid
when treated with the nitric.  Even the
mugiatic acid, though much less poweiful
than the sulphuric or nitric, effectuates a
similar conversion, when allowed to stand
a considerable time on vegetable substances.
But above all the oxigenated muriatic acid,
notwithstanding its little solubiiity, being
received in the state pf gas into vegetable
juices, or solutions of vegetable substances,
has the property of converting part of
them into acetous geid.  Thus, on treating
alcohol by this agent it is converted mucih
more into acetous acid than into cther;
and for this reason the muriatic ether is al-
ways acid, and Lut Little in quantity.

It has been supposed, that all the other
vegetable acids were capable of passing
to the siate of acetous acid, aud that this
was the common term of their acidifica
tion; but it hL.s by no means heen fully
proved. It in tact the tartarvus acid. s
well «» the malic, appear to be’ susceptible
of this conversion and if the tartarous
acjdule may be considered, from its con-
staut presence in wine, as the ferment that
induces its acetification, and as afurding a
matter itsclf that becomes acetous acid: the
samBcaraivt be said of thie oxalic acid, the
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stron2at and most unalterablec? !l the ve-
gerable acids, and one that resists ali sponta-
necus alteration, in the same circumstances
under which the turrarozs zc'd =ad rar-
trits are decompeused and destroved.
Neither does the acerous fomme tation ab-
sofutely require to be preceded by the vi-
nous, as was fornerly supposed, and too
unplicitly belcved on xge authority  of
Boerhaave. Joreality, says Fourcroy, all ve-
getables are capable of undergumig the acid
or acetous fermentaticn, withaut having
experienced the vinous, This isthe ca.e
with leaves and rocs 55 with cabhage: soured
in wazer, to muke sour crout; starch or fa-
noa in starch-makers® scur waters; and
doughit.elf, which. if it be wuffered to fer-
meant a little too vialenth, becomes eid, and
gives a very perceptible sour taste to the
tread made of it. In the instances just
Fiven it was imagired, that an impercepti-
bz vinous fermentativu first took place:
but we cannot admit a vinous fermenta-
e, of which we have no proct and no
appearunce, in the snp of trees at the mo-
ment of %5 extraction, and in extriats spee-
dilv prep.red, all which coatain acelous
acid. The urine ton of my, and of sume
animals, certainly does not under the
vinous fermentation, v it readity aTirds
this acid by an intcstine movement of its
own componeat parts. We must conclude,
therefore, that there is an acctuns fermen-
tation independent of the vinous, as well
as a formaiion of acei-us acid in matters
cot in the staie of wire.
The acecous acid is perfectly Fmpid, of
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a tolerably pleasant smell, a pungout acid
faste, and «§ a specific gravity not cxceed-
Ing 10005, It is more volatile than decome

posable, and exposed lune to the fie cva-
perates entirely. It Las no action on hidro.
gen,  carborn, hosphorus, or  sulphnr,
With the mode 1n which it is 2ffected by
the potent acids, we are not vet fully ac-
quasnted ; thourh it is known thut, concen-
trated sulphuric acid being poured on 2
parts of acerite of potash, in a tchulited

retort, and exposed to a gentde heue, sul-
pturous acid and acetic acid will be given

wut with great effervescence; and uitric
acid decomposes it into water and carbo-
uic acid. It weakly dissolves the boracic
acid, and ahsorbs the carbonic.  Charcoal,
according to the discovery of M. Lowitz,
s the properts, when puwdcrcd and mix-
ed with the acetous acid, of retiining the
add part, and allowing the watery to eva-
porate, at the heat of 2120 If the chur-
eoal be afterward exposed to a strong head,
the acetous acid is driven off; and thus
Lowitz obtaiued it in a very highly concen-
trared stare.

The acztous acid unites with all the alka-
Ls 2ad most of the earths, and with these
bases it forms compounda, some of which are
crystailizable, and others have not yet been
seduced (0 a regularity of figure.’ ‘The
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salts it forms are d'stinguished ‘by their
great selubility; thoir accumpusition by
nre, which carbonizes them ;) the sponta=
neons alierazion of their solution; and their
decomposition by a greot number of acids,
which extricate from them the acetous
acidin a conceptrated state. It unites likes
wise with most of the mietals. ’

With baryte: the s.ine mass formed by
the acctous acid dows not ervstallize ;'but,
when evaporated (o dryness, it deliquesces
by ceposure to air. U'his mussy is not dee
composed by acid of arsenic. By sponta-
neous evaporasion, however, it will crystale
lize in fine tran:pireut prismuid nevdl”s, |
of a bitterish acid taste, which do not de-
ligiesce when exposed to the air, but ra-
ther effloresce. ' ’

With potah this acid unites, and forms a
deliquescent  salt scarcely  crystallizable,
called formerly foliated ‘earth of tariar,
and regenerated tartar  The solution of
this salt, even in closcly stopped vessels, is
spuntaneouwsly decomposed: 1t deposits a
thick, mucous, flocculent sediment, at first
gray, and ai length black; till av ihe end of
a few months nothing reinains in the liguor
but carbonate of potash, rendered impure
by a little coaly oif.

With suda it forms a crystallizable salt,
which does not deliquesce. “I'o this sait
no name has been generally given, though
it hus very iiproperly been ¢alled miaeral
folivred earth.  Vec.rding to the new no-
mecluin e it i ueetite ot Lda

The <alt frnicd by dissolving chalk or
other suleireovs earh in distilled vinegar,
formaly cail ot chalk, or tixed vege-
table sal ¢y and iy Bergman caix
acetata, has aoshuep bitter otz apprass i
the form of cryvsials rewcubling somevhat
ears of corn, whith remain dry when ex-
posed to the air, unless o' acid has been
superabundant, in wh n (ase they de-
lique ce. By ditilling witheut addition, the
acid is separated from the earth, and ap-
pears in the form ol a white, acid, and
mflanmable vapour, which smdls like ace-
tous ether. soriewhat empyreumuic, and
which coudences into a recdish brown li-
qu('f.

‘I'his Niguor, being reciified, i very vo-
latile and mflammable: u . g water
it acquires u mitky appe.rinee, wud drops
of oil seem to swim upon the surtace.  Af-
ter the rectiticsiion, a reddish brown liquor
remains behiind in the retort, tozether with
a black thick oil. When this earthy sal
is mixed with a solution of sulphate of soda,
the calcarcous earth is precipitaied along
with the <uiphuric acid, the acetovs anid
uniting with the soda, makes a crystali-
zable salt, by the calcination of which to
whiteness, the soda may be'wbtaived. ‘I'his
acetons calcarevus saltis uot soluble in spisit
of wine. .

Of the acetite of strontian little is known,
but that it has aBsweet taste, s very
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soluble, amd is easily decomposed by a
strong heat. L .
The salt formed by nniting vinegar with
ammonia, called by the wrious names of
spirit of Mindererus, liquid sal ammoniac,
getous sal ammoniac, and by Bergman al-
ali volatile acetatum, is generally in a
Jiquid state, and is commonly believed not
to be crystallizable, as in distillation it pass-
es entirely over into the receiver. It ne-
werthelets’ may be reduced into the form of
sthall needle—egapcd crystals, when this li-
quor is evaporated to the consistence of 2

'F“{?' N
estendorf, by adding his concentrated
vinegar to carbonate of ammonia, obtained
Y peﬁzcid liquid, Which did not crystallize,
and which by distllation was totally expel-
led from the retore, leaving only a white
_.spot. In the receiver under the clear fluid
A transparent saline mass ap;eued, which
being separated from the fluid, and exposed
to gentle warmth, melted, and threw out
abundance of white vapours, and in a few
minutes shot into sharp crystals resembling
those of nitre. These crystals remain un-
changed while cold, but they melt at 120°
and evaporate at about 250° Their taste
at first 1s sharp 3and then sweet, and they
possess the geaeral properties of neutral
salts.

With magnesia the acetous acid unites,
and, after a perfect saturation, forms a vis-
cid saline mass, like a solution of gum ara-
bic, which does not shoot into crystals, but
remains deliquescent, has a taste sweetish at
first, and afterward bitter, and is soluble in
spirit of wine. The acid of this saline
mass may be separated by distillation with-
out addition.

Glucine is readily dissolved by acetous
acid. This solution, as Vauquelin in-
forms us, does not crystallize; but is re-
duced by evaporation to a gummy sub-
stance, which slowly becomes dry and brit-
tle ; retaining a kind of ductility for a long
time. It has a’ saccharine and pretty
strongly astringent taste, in which that of
vinegar however is distinguishable.

Yttria dissolves readily in acetous acid,
and the solution yields by evaporation cry-
stals of acetite of yttria. These have com-
monly the form of thitk sixssided plates,
and are not altered by expdsure to the
ar,

Alumine, obtained by beiling alum with
alkali, and edulcorated by digesting in an
alkaline lixivium, is dissolved by distilled
vinegar in a very inconsiderable quantity.
A considerable tguanti(y of the earth of
alum, precipitated by alkali, and edulco-
rated Ey' hot water in Margraaf’s manner,
is soluble in vinegar, and a whitish saline
mass‘is then obtained, which is not crystal-
lizable. From this mass a concentrated ace-
tous acid may be obtained by distillation.
Or to a boiling solution of alum in water
gradually add a solution of acetate of lead -
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till no further precipitate ensues. The sul
phate of lead having subsided, decant the
supernatant liquor, evaporate, and the aces
tat of alum may be obtained in small nee-
dle-shaped crystals, having a strong styptic
and acetous taste. This salt isof great use
in dyeing and calico-printing. The alumine
must be recem? precipitated, and 240
parts of the acid dissolve only 20 5-7ths.

Acetit of zircone may be formed
pouring acetous acid on newly precipi-
tated zircone. It has an astringent taste.
It does not crystallize; but, when evapo-
rated to dryness, forms‘a powder, which
does not attract moisture from the air. It
is very soluble both in water and alcohol ;
and is not so easily decomposed by heat as
nitrat of zircone.

The acetons acid has no action upon sili-
ceous earth ; for the needle-shaped crystals
observed by Durande in a mixture of vine-
gar with the earth precipitated from a liquor
of flints, do not prove the solubility of
siliceous earth, as Leonhardi observes.

Concerning the action of vinegar on al-
cohol, see ETuer. This acid has no effect
apon fat oils, except that when distilled to-
gether, some kind of mixture takes place,
as the Abbé Rozier observes. Neither does
distilled vinegar act upon essential oils; but
Westendorf's concentrated acid dissolved
about a sixth part of oil of rosemary, or one
half its weight of camphor ; which latter so-
lution was inflammable ; and the camphor
was precipitated from it by adding water.

Vinegar dissolves the “true gums, and
partly the gum resins, by means of diges-
tion.

Boerhaave observes, that vinegar by long
boiling dissolves the flesh, cartilages, bones,
and ligaments of animals. .

The Count de Lauraguais obtained a
highly concentrated acid from verdigrise,in
an icy form. This form has hitherto been
entircly ascribed to the cupreous particles
combined with, or at least acting’ upon it ;
but M. Lowitz has shown, that the ace-
tous acid itself possesses the property of
assuming a crystallized form.

This chemist prepared a concentrated
acetous acid (alkohol aceti) by con; ion
in the following manner:—He froze a
whole barrel of vinegar as much as possi-
ble, then distilled the remaining unfrozen
vinegar in a water bath; by which means
he at first especiall collecu:! the spirituous
ethereal parts; the vinegar, which next
comes over, he froze again as much as
sible, aud arterward purified it, by dlﬂl]m
it afain with three or four pounds of char-
coal powder. By this mcans he never fail-
ed to procure a very pure, sweet-smelling,
highly concentrated acid; the agreeable
odour of which, however, may sall
further improved by the addition of a
proper quantity of the ethereal liquor
collected at the beginning of the first
distillation, but whi:f must be previously .
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dephlegmated by two or three rectifica
tions.

After the distillation on the water-bath
‘was over, that no acid might be lost, he re-
moved the retort, with the charc_zdﬂxowder
which remained in it, to a sand ; and
thus he obtained, by means of astrong fire,
a few ounces more of a remarkably concen-
trated 2cd, which was of a yellow colour.

Haviog collected about ten of
this concentrated acid, be e ittoa
cold equal to 195 of ce Lisle’s thermome-
ter; in which sitvation it shot into crystals
fronr every part. He let what remained
fluid drop away from the crystals into a
basin placed underneath, first in the cold
air, and afterward at the window within
doors. There remained in the bottle anow-
white finely foliated crystals, closely accu-
mulated upon each other, which at first he
took to be ing but ice: on placin,
them upon the warm stove, they dissolv
into au&:‘id which was perfectly as limpid
as water, an uncommonly strong high-
ly pungent, and almost suffocating acetous
smell, and, in the temperature of 145 of
de Lisle's scale, immediately congealed into
asolid white crystallized mass, resembling
camphor.

‘The quantity of this glacial acid amount-
ed to two eunces; and the following dre
the most remarkable properties which it
exhibin in this unpommonly beautiful cry-
sallized state : . 4 ®

1. In a temperature of 145 degrees, the
previously liquefied glacial acid begins to
shoot into beautiful arborescent and plu-
mous figures, exactly in the u\mle mannl:r
as water that u.ndgrgoa a ual congela-
tioa. There is at this timegf:d considerable
extrication of air-bubbles, and at length
the vinegar congeals into ‘a crystallized and
complezely solid mass.

2. This crystallized glacial acid requires
a temperature of at least 126, in order to
become fluid again.

8. The crystallization of the fluid glacial
acid is soonest effected by placing it in
water mixed with snow or l“'ualhzed g

4. If only a part of the i -
cial acid b{ ml:laled, by tbe“ipplication of
the warm hand an appearance of very fine

izations is rded, provi the
warmth of the room itb:ot gratef than
130 ees. This ma repeatedly pro-
dm?i.quf it bemtfeer to rm’.;fdi..
turbed in this temperature, large spicular
crystals are seen to shoot up along the sides
of the bottle, considerably above the fluid,
and frequently to bead over to the opposite
side, ia the form of an arch, till they dip
o0 the liquid acid again. .

5. One of the most remarkable phznome-
na is this, that, by exposure to an increas-
iug cold, a great variety of excessively de-
licate v tions, resembling a sublimation,
take place in the empty part of the bottle.
Although they stretch out very far, and
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bang asit were floating in the em "
of the bottle, they only adhere byptaygzr '
small point. They are so extremelz thin
transparent, as not to be discernible in cer«
tain directions ; and they frequently exhi«
bit all the various colours of the rainbow.

6. By placing the glacial acid in snow,
the four following equally pleasing appear-
ances may be produced:

If, as exactly as mx-ible, the smallest de-
gree of cold 1n which the glacial acid is
capable of beginning to freeze, be applied,
there are immediately formed, on opening
the botte and shaking it a little, an im-
mense number of extremely thin floating
crystals, which are in the form of equila-
teral triangles, quadrangular planes, &c.,
and exhibit, especially in clear weather, the
finest variety of colours.

On increasing the cold, and afterwards
opening and shaking the bottle as before,
beautiful, shining, thin crystals, of a qua-.
drangular, pentangular, hexangular, radi-
ated form, fall to the bottom, and exactly
resemble flakes of snow.

In a still greater degree of cold, little
radiated balls, or globular lumps, fall down
to the bottom, increasing very quickly in
size during their descent.

Lastly, if the refrigeration be carried to
its highest pitch, and the bottle be opened
and shaken before the crystallization has
sg:ntaneoudy begun, the acid congeals
throughout, with an extraordinary quick-
ness, into 2 compact snow-white, striated
mass.

For the production of these appearances,
it is nec that the glacial acid be
previously brought into a perfectly liquid
state.

7. The internal surface of the bottle, in
which the glacial acid is kept, is frequeatly
covered over with the fincst delineated
figures, some of which are crisped, after
the x}t:annerof the frost on windows ; others,
on the contrary, are of an angular, ja N
or rectilmear lt"grm. amongst ﬁich irgxael:o
sometimes to be seen, quite distinct from
the other figures, equilateral triangles.

8. When the glacial acid begins to cry-
stallize in a quiet place, the surface ofCZe
still fluid acid is covered over, as soon
as some spicular and arborescent crystals
shoot from the bottom upwards, with a
crust as shining and smooth as a mirror ;
underneath which, however, a large conca-
vity is immediately afterwards formed by
the air, which is extricated in great abun-
dance, and mounts upwards.

9. Glacial acetous acid in its solid or cryd
stallized state, notwithstanding the great
quantity of air-bubbles that are entangied
inits whole mass, occupies much less space
than it did in itg fluid state.

( After M. Lowitz had attended to these
siriking properties, and had observed that
the acetous acid in this state is of such an
extraordinary strength afd purity as to be -
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in its highest degree of perfection, he took’
all possible pains to ﬁmr out a method of
obtaining in the glacial form all the acetous
acid contained in vinegar.

The strength of each sort of vincgar,
which it was necessary for him4e, know in
his experiments, by degrees he ascertained
in the following manner: viz. To one
drachm of vinegar he added. drop by drop,
a clear solution of equal parts of salt cf
tartar and water, till all at once a cloudi-
ness or precipitation appeared. Alchough,
on the appearance of this sign, the acid 1s
already supersaturated with the alkali, yet
it seems to be a more accurate test for ase
certaining its strength, than the cessation of
effervescence;; for, as the point of saturation
approaches, the effervescence becomes so
imperceptible, that it is almost impossible
to determine with precision when it is real-
ly atan end. Every five drops of the alka-
line solution, which he finds it necessary to
add to the vinegar, till the precipitation
takes place, he reckons as one degree.
Thus, for example, if a determinate quarn-
tity of vinegar requires 25 drops for this
effect, he denotes its strength by five de-
grees. This is about the strength of good
distilled vinegar.

That vinegar, which in consequence of
its concentraticn is capable of cr{stallizing
in a great degree of cold, he calls crystal-
lizable viregar; the crystals scparated, af-
ter the cryvisaliization is completed, from
the remaining fluid portion, he calls glacial
vinegar ; and lastly, to the fluid residunm
he gives the name of mother ley of vinegar.

From a great number of experimen:s he
found, that vinegar must have at least
twenty-four degrees of concentration, be-
fore it can be brought to crystallize by cx-
posure to the most intense cold. Vinegar
must be of the strength of 42 degrees at
least, in order to become glacial vinegar ;
viz. in this state of concentration it has
the property of crystallizing in a degrce
of cold not exceeding that in which water
begins to frecze. .

He found that charcoal, on being distil-
led with viuegar in a water-bath, possesses
the singular, and hitherto unknown pro-
perty, ot imbibing a certain quantity of the
acetous acid in a very concentrated stare,
and of retaining it so scrangly. that the acid
-eannot be separated from 1t again, but by
the applicauon ©f a cunsiderably greater
degree of heat than that of boiling water.
Upoa this circumstance is founded the new
method which he discovered of concentrat-
g vinegar, so a¢ to obtain all its acid in
the purest state, viz. that of a glacial vinegar.

Let a barrel of vinegar be concentrated
by freezing in the manwer betore described,
and let the concentrated vinegar thus ob-
tained, free from all inflammatle or spiritu-
ous parts, be put into two retorts: add to
each of them five pouuds of gond charcoal
seduced to a fine powder, and subject them

G :
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o distillation in a water-bath. When no

. mere drops of acid come over, put the di-

stilled liquor into two fresh retorts; and
after adding five pounds of chaicoal powder
to each, proceed as hefore to distillation
in a water-bath. In the mean time, the
two first retorrs are to be placed in a sand-
bath, that, by means of a brisk fire, the
crystallizable acid which is retained in the
apparently dry charcoal powder may be
expelled from it. ‘T’he heat must be strong
enough to make the drops follow one an-
other every two seconds; and when, in
this degrec of heat, 20 seconds intervene
between each drop, the acid which has
been collected must be removed’; for what
follows is hardly any thing else but mere
water. In this manner about six cunces
and a ha'f of crystallizable actd, which is
generally of the streacth of between 36
and 40 deyrees, may be collected from each
retort. As soon as the distillation by
the water-bath in the two other retorts
is over, the distilled liguor is to be
poured back again into the first retorts.
upon the charcoal powder, which remains
in them, and which-has been already u<ed 5
and from each of these reterts the remain-
ing crystallizable acid (which generally
amounts to as much as the first quantity) is
to be abstracted by distillation in a sand-
bath. These operations may be alternately
repcated, till all the acigd of the vinegar
which had heen concentrated by freezing, is
converted into crystallizable acid; or untl
the distilled liquor, constantly becoming
weaker and weaker at every repetition of
the distillation, comes over at length in the
state of mere water; which, with theabeve-
mentioned quantity of charcoal powder,
generally happens at the fourth or firth
distillation.  Now, in order to obtain the
greatest part of the pure acid contained in
the crysta.lizable vinegar, in the form of
glacial acid, it must be set to erystallizein a
great degree of cold; and the mother ley
must be afterwards thoroughly  drained
from the glacial acid, by letting it drop
from the crv-tals, firstin the cold, and then
in the room before the window. The mo~
ther ley may be readered further crystal-
lizable, by distilling it with = lictlg charcoal
powder; the weaker par. which comes
over first being put aside. Butif a perecon
wish to keep the crystallizsble acid (which
far exceeds Mr. Westendorf’s in point of
strength) for other purposes,) and without
separating ary glacial acid from it, he must
distil the whole of it again with charceal
powder in a sand-bath.

M. Lowitz found by accurate experi-
ments, that by means of th's curious pro-
cess ten pounds of vinegar councertrated
by freezing to the nineteenth degree, may
be made to vield 38 ounces of crystallizable
vinegar, from which 20 onnces of glacial
acid may be obtained.

What copstitutes the excellence of this-
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method is, that she concentration and puri-
ficion are effected by une and the same
medium, viz the charcoal powder; wa can-
sequence of which, hoth intentions are
fuitillcd at the same time.

T'ke crvstailization of the acid is. at the
same urce, the me:os by which it acquires
its highest desree of cuncentrazion, aod its
greatest purity; for the extrancous matter,
which cannet o herwise be parted, cven
with the 1wsstance of the charcoal, irom
the genuine acid. 15 thus eparated from the

pure acetous crystais, and left behind in the
moiher iey.

It was this extraneous matter, which can-
not welbe renaraied from tie pureacetous
ac:d by any other means but by crystuliizi-
non, tha: led Dr. Amburger, agreesbly
to the resclis of bis experiments, to draw
conclusions contrary to Mr. Westrumb's
theory, respecting the convertibility of the
acclous avid into the acid of sugar.

M. Lowitz, in the course of his experi-
ments relative to this process, for cuncen-
trating and purifving vinegar by chur-
cval powder and crystallization, made the
foliowing observations :

i. With one pound of charcosl powder
very little more than ten drachms of cry-
statlizable acid is ubtained; and thisis the
cse, whether the vinegar, which is to be
diciilied over it, be strong or weak, ina
large orin a small quantity. It is taken
for granied, however, that the vinegar shall
contain at least as much acid as the char-
cval powder is capuble of imbibing and
retaining in the distillation by the water-
bach.

2. The quantity of crystallizable acid
which is obtained, is in a direét ratio to
the quantity cf charcoal powder emploved.

3. The least cold in which ciystallizable
acid, prepared Ly means of charcoal pow-
der, shouts into crysals, is that of 473
degrees.

4. In the first distillation a yellow cry-
aliizable acid comes over: but in the
subsequent distiilations by which the acid
ts punified from all its cofourinz or inflam.
mable watter, it is always obiained perfectly
lunpid like water.

5. Crystallizable acid of the strength of
35 degrees, vielded glacial acid of 54 de-
grees of concentration, whilst the streugth
of the mother-ley amounted only to 28 de-
grees.

6. All glacial acetous acid is not of an
equal strength.

7. M. Lowitz thinks he has observed:
that glacial acetons acid is stronger, in pro-
portion to the intenseness of the cold by
which it has been produced.

8. lna cold of 183 degrees, he obtained
glucial acetous acid of the strength of 540,
which he finds to be the highest degree of
concentration that the acetous acid is ca-
puble of obtaining. :

9. As the water-bath, though it iosures
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success, is often inconvenient, and takes up
agreat deal of time, it niav be dispensed
with by a skilful management of the fire;
which, however, requires very great atten-
tion.

M. Lowitz, in the further prosecution
of the experiinents which concentrated
glacial acetous acid, observed many other
curivus nphenomena, which are as follow:

If vinegur coucentrated by freezing be
distilled very slowly, and without any ad-
ditiun, there comes over, at last, a ‘small
quantity ot crystalliz:ble acid, trom which,

by meaus of a great degree of cold, a littie.

glacial acetous acid may be procured. This
method, however, is not onlv very tedious,
buz the acid thus obtuined is highly impure
and empyreniaatic.

By abstracting a large quantity of coms.

mon distilled vivegar, over charcoal pow-
der, first in a witer-bath and afierwards
in a sand-bath, crystallizable acetous acid
may in like manner be obtained; but, on
account of the great propurtion of water
in distilled vinegar, this method js extreme-
ly tedious

Retleting on this property of glacial

acetous acid, viz. that it requires for its li~
quetaction a degree of warith considerably
greater than that in which the completely
liquetied glacial acid is capable of crystalli-
zing, M. Lowitz was fed o discover a
method by which crystallizab'e acid may
be made to crvsiallize in a ccld 15 degrecs
less than that which was before required,
viz. Into some previously liquefied glacial
acid he dipped a thia cotton wick, crystal-
lized the acid by placing it in snow, aud
then in a cold of 158 degrees applied the
same wick, with the crystals adhering to it,
to the surface of some ciystaliizable acid of
the strength of 38 derrees; there immedi-
ately iormed round the er.d of the wick a
number of necedle-shaved ervstals, which
visibly increased v size; the surface of the
acid became coverad over with an icy
crust 3 a vreat number of rudiated crystais,
exactly resembling flakes vt suow, graduval-
ly sunk to the botton o the bottle, whera
they continued to accumulaze; and at length
the acid, throuzhoat, shot into fire large
crystals. By tus incde of treatment, it s,
rendered unnecessary to vait for a cold of
175 degrees; so patwe hase IUin our power,
at all tiwes, to vbrain acetous acid i the
state ot very beautivu! trenspavent orvstals,
of a Tegrular prosmatic shupe, and several
inches inleng

From two pounds three onces of per-
fectly dry acctaie ot 5043, ana a pound and
a halt of hizhly coucentrated siiphpric
acid, AL Lowitz prepared, accotding to
Mr Westencor: 5> meihed. 15 cunees of
an alcohol aceti, of the streugih of de-
grees By expongat i the oitht-time
a4 cold o 174 aegrecs, and Ly appiving to
its surtiace some ¢ !

g

i
Joot pliaal acetous
acid, adlerniog to & Lollck-wick, Le imme-
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distely brought it to crystallize; and the
- néxt morning, in a cold of 182 degrees, he
found it formed into beautiful prismatic
crystals, which were three inches in length.
Alter the mother-ley was poured off, these
crystals weighed three ounces two drachms
and 2 half. He distilled this mother-ley,
the strength of which still amounted to 94
degrees, with two pounds of charcoal
powder, in a water-bath: the acid which
came over into the receiver had a v
sweet smell, and was now only of the
strength of 16 degrees. From the residu-
ous powder he afterwards obtained, by di-
stillation in a sand-bath, two ounces six
drachms and a half of a smoking crystalli-
sable acid, of the strength of 36 degrees.

The, propertics of this glacial acid, pre-
pared from Mr. Westendorf’s vinegar, are
precisely the same as those of the glacial
acid which is obtained by means of char.
coal powder alone; whence it follows, that
the acid is neg altered by its combination
witha foreign body (viz. the alkali), and its
subsequent separation from it; or that the
charcoal produces the same effect as the

After much reflection, M. Lowitz was
%0 happy as to find out another very effec-
tual method of separating the acetous acid
from the ather substances combined with
it, 80 as to obtain it at once in the state
of a glacial acid of the greatest possible

strength. The sepafating medium which *

he thought of, is a sulphate of potash su-
persaturated with sulphuric acid, a salt, in
which, conformably to his purpose, the
sulphuric acid exists in a perfectly dry and

blegmated state :

is first business was to contrive an easy
method of preparing this salt, the properties
of which Rave been hitherto but little ex-
amined ; and after various trials, he hit
upon the following successful process ;

‘Mix together in a tall matrass seven parts
of water with an equal quantity of sul-
phuric acid, and to the very hot mixture
add, as quickly as the effervescence will
permit, four parts of salt of tartar or le-
vigated pot-ashes. As soon as the mixture
becomes cool, the supersaturated sulphate
of potash shoots into fine large crystals.
After the whole is become quite cold, and
the cystallization is at an end, the- liquor
(which may serve again for a fresh mixture
of the same kind) is to be poured off, and
the salt which remains in the matrass is to
be shaken together, and to be well rinsed
as quickly as possible with cold water, in
order to cleanse it from all the sulphu-
ric acid which adheres to its surfaces, and
which would otherwise be prejudicial to
thedry acid. The crystals are afterwards
to be dricd by exposure to the fire, and to
Lie triturated to a very fine powder, which,
just before it is used, must be again tho-
roughly exsiocated.

By means of this salt, a highly concen-
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trated glacial acetous acid may be obtained

in the following marmer :

Let three parts of acetate of sods, pree
pered with vinegar distilled over charcoal,
and evaporated to perfect 38, be melt<
ed in a strong heat; then pour it out, and
rubit to a very fine powder. Mix this
powder very accurately with eight parts of
supersaturated sulphate of potash, that has
been previously well dried, and in like man-
ner reduced to a fine powder; put the whole
into a retort, and distil it with a gentle
heat, in such a manner, that along with the
drops some vapours also may be perceived
to come out of the neck of the retort ; but
by no means 00 that the receiver be
filled with these vapours. Nogwithstanding
the moderate heat, the acetous acid comes
over very fast ; and the quantity of glacial
acid, of the strength of 54 degrees, which
is thue obtained, amounts to nearly two

rts,and possesses all the characters which

ve been before described.

By this process, seven pounds of glaciat
acetoup acid may be obtained from 300
pounds of common vinegar; and from five
pounds of distilled vinegar, of the strength
of five dagrees, two ounces of glacial acid
may be procured in the space of six hours.

‘his glacial acid generally acquires an
unpleasant smell, from which, however, it
may be completely freed by distillation with
charcoal powder, in the rtion of at
least five or six parts of the latter to one
part of the acid: or, to three ounces of
this acid add about a drachm of perfectly
dry and finely pulverized acetate of lime
shake them well and repeatedlytogether,and
let the mixture remain exposed to the sun<
shine till the disagreeable smell is éntirel
lg,onc; then redistil the vinegar in 3 gentla

eat. !

In its purification, whatever be the way
in which it is effected, this glacial acid
is unavoidably lowered some degrees in
strength.

The melting of the acetated soda only
serves for the expulsion of all the watery
parts from the salt; but a Eacial acid of
the strength of between 46 dnd 50 degrees
may be procured from a merely exsiccated
acetate of soda.

For the production of glacial acetous
acid, by means of the supersaturated sul-
ghate of potash, not only the acetated soda,

ut also well dried acetate of lime may be

emﬁloyed.

ow much preferable this last process,
with n:)lglme of potash saturated with an
excess acid, is to the other, in which
(‘llacial acetous acid is prepared from Mr.

estendorf’s vinegar, will appear from a
comparative statement of the following par-
ticulars :

1. In the direct separation by means of
sulphuric acid, weare restrained from adding
to the acetated salt as much of the sulphuric
acid 29 is necessary for.d;e expulsion of all
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the vinegar contained in the acetated soda,
Jesz the required acetous acid should be too
much debased by sulphuric or sulphureous
acid : whereas, in the separatioh by means
of the supernturated suiphate of potash,
»o at all can arise tromthe adding :1;
excess of the sulphate, for rpose
i ing the whele of the mul:‘:cid con-
tained in the acetated soda ; for the su
fluous portion of sulphuric acid, combined
with the afkali, adheres to it too strongly,
andis too fised in the fire, to be disengaﬁed,
eat

and raised up, by that geatle degree of
which is ient for 5: sepdration of the
acetous acid.

2 o the affusion of a very concentrated
sulphuric acid upon the thoroughly dried
scetate, we are far from being able to
make the sulphuric acid ate the ealt
inan equal manmner; which, however, is
2 matter of great consequence: whereas,
in the trituration of the ““;z' T.m the
supersaturated sulphate of . Lowitz,
the most equal co“xl:rminm of both sales is

Feadily effected.

s. Bﬂringthe affusion (though it be per.
formed with the greatest caation) of highly
concentrated sulphuric acid, a great heat is
excited, whereby some of the acetous acid is

" instantly consumed, a volatile sulphurousacid
is produced, and part of the acetous acid is
dissipated and lost in the form of vapour.
Bat nothing of this kind takes place in M,
Lowitz's last invented method; for there
the sits do not in to act reciprocally
upon each other till the fire is applied.

4. The acid prepared accordingto Mr.
Westendorf’s method, always contains an
admixture of the sulpburic; which, how-
-ever, for the reason already assigned, is by
Bo means the case with the glacial acetous
acid of M, Lowitz, provided the manage-
ment of the fire is properly attended to. .

5. Twenty-four ounces of acetated soda,
treated vmg sulphuric acid, give oq:{v 12
ounces of a barely crystallizable acid, of
the strengch of 92 degrees, from which, at
most, only six ounces of glacial acid can
be procured. On'the other hand, the same
quantity of acetated soda (previously fused)
treated with the supersaturated sulpi:ate of
potash, yields nearly 16 ounces of glacial
acetons acid, of the strength of 54 degrees,

6. Glacial acetous acid cannot be obtained
from M. Westendorf 's vinegar, except in
winter, and by exposure td a very injense
cold : but in the last described method of
Mr. Lowitz, an exceedingly strong glacial
acid may be inmediately prepared at any
time.

7. The supersaturated sulphate of potash
may be ared from various pharmaceu-
tical residya ; for instance, from the sul-
phate of potash which remains after the
Furiﬁcatimx of pot-ashes, and the residuum

rom the liquor anodynus; and even the
residuum, after the preparation of glacial
Scetous acid by means of supersaturated
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sulphate of potash, may, when the splphate
of l,noda wmb is pzryoduced’ is umprl.\lt‘d
from it, be made to serve again, on the ad-
dition of fresh sulphuric acid, for another
similar process.

A weak glacial-acetous acid may be con-
centrated in the following easy and at the
same time entertaining mannery

Place the bottle containing the fluid
ghcial acetous acid, which is to be concen~
trated, up to its neck in a vessel full of ice
and water: in another quantity of pre-

viously concentrated glacial acetous acid,
surrounded in like manner with ice, dip a
thia cotton-twist or wick ; as soon assome
crystals are perceived to have attached
themselves to the wick, a}:rly the same
to the surface of the glacial acid, which
is to be concentrated, and it will be seen
to shoot into considerably large cry
stals. In the course of an hour or two, let
the weaker part, which still remains fluid,
be poured off, into another bottle, from the
concentrated and crystallized glacial acid.

In winter this concentration of the glacial
acetous acid may be effected in the follow-
ing:,tiﬂ more simple manner :

ur the glacial acid, which is to be cone
centrated, intoa glass bottle or jar with four
sides; crystallize the acid by placing it ia
snow, or by exposure, in any other way,
to cold; then place it in 2 warm room,
before the window (where, however, the
rays of the sun are prevented from enter-
ing), in such a manner that one side of the
bottle may come into close contact with
the cold pane of the window. In the
course of ten or twelve hours, the strop
part of the acid will arrange itself, in clus~
ters of crystals, all along that side of the
bottle which touches the pane of the win-
dow, whilst. on the other side of the
bottle which faces the room, the much
weaker portion of the vinegar is found im
a perfectly fluid state : so that all that ra-
mains to be done, is to pour off this fluid
part into another bottle.

From the weaker portion that js separa.
ted in tbe concentration of the glacial ace-
tous acid, more glacial acid may yet be
obtained, by exposure to cold, and more
especially by means of the before-described
proces: with the cotton wick : and even the
still weaker mother-ley, which remains at
last, may very casily be brought to crystallize
afresh, by the help of a gentle distillation.

Decisive experiments, and those frequente
ly repeated, convinced M. Lowitz, that the
54th degree is the highest pitch of cone
centration to which glacial acetouns acid is
capable of being brought. Notwithstand«
ing all the pains he took, he never was able, .
either by distillation, or by any of the other
concentrating methods already mentioned,
to push the concentration of glacial acetous
acid even a single degree further; on the
contrary, the acid was rendered weaker by
same degrees in all such attempts,
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+ « -'The reason of this seens to be, that the
acctous acid, like some of the mineral acids,
when still further dephlegmated, or de-
prived of its watery parts, is no longer ca-

able ot remaining in a condensed state,
Eu( probably assumnes an agrial or gaseous
form; otherwise, in the further abstraction
of its watery parts, how could there be such
a constant diminution of its strength, evi-
dently owing to a loss of acid ?

Upon this priuciple we can easily ac-
count for the extraordinary quantity of air-
bubbles, which are produced as often as
the glacial aceious acid pustes from the
fluid to the solid crystulized state. The
white appearance of the crystals depends
on the same causg. )

Heuce, too, we see the impossibility of
having a glacial acetous acid which shall
retain its, solid crysailized {orm during
summier, unless it be kept 1o a place where
the warmth never exceeds, at most, 126
degrees. 'Thus, fur cawnple, in a cellar
the temperature of which remains constant-
ly at 131 degrees, summer and winter, a
strong glacial acetous acid would pever be-
come fluid ; but if the same acid should be
brought into this cellar in a perfectly lique-
ficd state, it would never crystaliize there,
on account of the difference between the
temperature required for the crystalliza-
tion, and that which is necessary for the
liquefaction ot glacial acetous acid.

By very accuraie  experiments M.
J.owitz found, that the least cold which
suffices. without the application of ite or
snow, {ur the crystallization of a pertectly
fluid glacial acetous acid of the streagth of
54 degrees, is that of 132 degrees.  All
“that s needful is, after letting the glicial
acid »tand son:e time i water of the cbove-
mentioned teraperature, to open the bottle,
and shake it a lictle, ¢o that' the external
air may enter and have free access to the
acid.

Lastly, we may at all times obtaio glacial
acetous acid in a crystallized form by
means of an artificial cold; wiz. Four
the acid into a thin slender bottle, wrap
round this some rag moistened with a little
rectitied sulphuric cther, and whirl it about
briskly in the air.

It is a circumstance worthy of notice, that
the weakost glacial acetous acid, in respect
to the quantity of alkali necessary to its sa-
turation, is stronger than the strungest ni-
trous acid.  On this test, however, see An-
TRACTIUN.— Bergman—-Murgranfi—-1{ en.-
2el—Crelt’s  Annals.—Thowmson —Journ. de
Phys.—dAun. de Chim.—~Potrner,

Acip (amNioric). On evaporating the,

Jiquor amnii of the cow to one-fourth,
Vauquglin and Buniva found, that crystals
form in it by cooling. ‘I'hese are containi-
nated by a portion of extractive mateer,
from which they may be freed by washing
with a very smalr quantity of water.
These crystals are white and shining,
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slightly acid to the taste, redden litmiis pa-
per, and are a little more soluble in hotthan

cold water. They are likewise solublc in

alcohol.  On ignited coals they swell,
turn black, give out ammonia and prussic
acid, and leave a bulky coal. With the
alkalis this acid forms very soluble salts,
but it docs not decompose the carbonute
without the assistance of heat. It does not

. precipitate the earthy salts, or the nitrats

of mercury, lead, or silver.  ‘'he ucids pre-
cipitate it from its' combinations with al-
kalis in a white crystalline powder. Whe-
ther it exist in the amnpiotic liquor of any
other animal is nnt known. .

‘The title of this compound to be con-
sidered as a distinct acid hogvever is dis-
puted, as it is said to be only a prussiat of
aminonia.—Au, de Chime.

Aciv (Awsenic). The carlier chemists
were embarrassed ‘in the determination of
the nature of the white sublimate which is
obtained during the roasting of cobalt and ~
other metallic ores, known 1n-comnierce by
the name of arsenic: its solubility in water,
its power of combining with metals in their
simple state, together with other apparent-
ly heictogenecus propertics, rendered it
difticult to determine wheiher it ought to
be clussed with metais or salts. Suhscl{:lem
discoveries haye shown the relation it bears
to both: when treated with combustible
maiier, in close vessels, it sublimes in the
metallic form (see ARseNIc); combustion,
or any analogous process, converts itinto an
oxide 3 and when the combustion is carried
still further, the avsenical basis becoines it-
selt converted into an acid.

We areindebted to the illustrious Scheele
for the discovery of this acid, though Mac-
quer had befere noticed its combinations.
It may be obtained by various methods.  If
six parts of nitric acid be poured on oue of.
the coucrete ar<enious acid,or white arsenic
of the shops,inthe pncumato-chenicdappa-
ratus, ana heat be applied, nitrous gas will
be evolved, and a white concrete substaice,
difieriag in dis properties from the arsenious
acid, will remain iu the retort. This is
the arsenic acid. It may equally be pro-
cured by means of the oxirenated muriatic
acid; or by heating concentrated nitric acid
with twice its werght of the solution of the
arseaious acid in muriagic acid. Andlandi-
rani informs us that the arseiious acid may
be converted. into the arsenic by repeated
sublimation-, the aic beiug renewed cvery
time ; for thus the arsemous acid imbibes
the rejuisice quarntity of oxigen from the
atmospleric ar present in the operation.
In either case an acid is obtained, that does
not crystallize, but attracts the moisture of
the air, has a sharp caustic toste, reddens
blue vegetable colours, is fixed in the fire,
and ot the speufic gravity of 3-u9l.
Fourcroy says it contains at least a sixth
Fnrt of its waight of oxigen ; but Berthol-

2t estimated it at oot more thiu a icathe
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If the arsenic acid be exposed to a red
heat in a glass retort, it melts and becomes
transparent, bot assumes a nilky hue on
cooling. M the heat be increased, so that
the retort begius to Wmelt, the acid boils,
and sublime: i:to the neck of the retort.
It a coverwd crucible be used instead of
e glass retor:, and a violent heat applied,
the ucid boils strongly, and in a quarter of
an hour begins to eniit fumes. These, on
beiug recerved in a glass bell, are found to

be arsecicus acid ; and a small quantity of

a trazspareat glass, dithicult to fuse, will be

found dining the sides of the crucible.

This v 2romuate of alumine.

Cucbustible substances decompose this
acid If two parts of arsenic acid be mix-
ed with about one of chiarcoal, the mixture
wezedeced into a glass retort, coated, and a
n:ar.ss adapted 10 it ; and the retort then
gracu liy hated in a reverberatory fur-
nace, tili the bottom is red: the mass will
be infleined violeutly, und the acid reduced,
sud nise to the neck of the retort ia the
mictallic state misod with a httle Oxide and
charcoal powder. A few diops of water
devoid of ace iy wili be found in the re-
ceiver.

With sulphur the phzncmena are difier-
eot. I 2 mixtute of six parts of arseaic
acid and vze of powdered sulphur be di-

sied together, no change will take place;
but oz eviporaing to dryness, and distilling
10 2 glass retort, titted with a receiver, a
violent combination will ensue, as scon as
the miuue is sufficiently beated to melt
the sulphur. The whole mass rises almost
at cuce, forming a red sublimate, and sul-
phusons acid passes over into the receiver.

If pure ar.caic acid be diluted with a
smili quanuity of waier, and hidrogea gas,
asitis evolved by the zction of sulphurig
«cid ou iron, be received into this trans-
peient solunion, the liguor giows turbid,
2ad 4 biackish precipiiate s furmed,
which. being well westied wath distilicd wa-
ter, exhilits ull the phiatvmena of arsenic.
Suinetimes too 1 blackish gray oxde ot arse-
1ac is fouud in this prucess.

If sulpturated hidrogen gas be caploy-

, uLtead of smpie Lidrogen gas, water
and 4 sutpliaret of acsenic aze obiataea.

With pho.phborus phespheric acid is ob-
taiied, aud 4 phusphuiet of arseaie, which
syblimes.

The ursenic acid is much more soluble
than the arsenivus: according o Lag:«nge,
two parts of water are suflicient for this
purpuse. It cannui be crystullized by any
means ; but on evaporation assumes a thick
honey-like consistence. o

No acid Las any action upon it: if some
of theni uis;olve 1t by muans of the water
that readess chem fluid, they do not pro-
duce any alteration in it “The boracic and
pbusphoric are vitriiiuble with 1t !\y means
of heat, but without aay material aitera-
tion in their notuses. I pliospuorous acid
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be heated upon it for some time, it saturates
itself with oxygen, and becomes phosphoric
acid.

The arsenic acid combines with all the
earthy and alkaline bases, and forms salts
very different from those furnished by the
arsenivus acid.

All these arseniates are decomposable by-
charcoal, which separates arsenic 1rom them
by means of heat.

The arseniat of barytes is insoluble, un-
crystallizable, soluble in an excess of its
acid, and decomposable by sulphuric acid,
which precipitates a sulphate of barytes.

Of the arseniat of strontian nothung is
known, but no doubt it resembles that of
barytes.

With lime-water this acid forms a preci-
pitate of arseniat of lime, soluble m aa
excess of its buse, or in an excess of its
acid, though inscluble ‘alome. The acidue
lous arseniat of lime atfords on evaporation
little erystals, decomposable by sulphuric
acid. The same salt may be formed by
adding carbonat of lime to the salution of
arsenic acid. This acid does not decom-
po-c the nitrat or muriat of linic; but the
saturated alkaline arseuiats decompose them
by double affinity, precipitaiiag the im-
seluble calcarevus arseniac.

It arsenic acid be saurated with magne-
sia, a thick substance is formed near the
point of sawration. This arseniat of
magunesia 18 soluble in an excess of acid:
and o being evaporated takes the form of
a jelly, without crystallizing. Neither the
sulphat, nitrat, nor muriat of maguesia is
decomposed by arscnic acid, though they
are by the saturated aikaline arseniats.

Arsenic acid saturated with potash does
not crystallize. 't'his ar.eniat, being eva-
purated to dryness, aitracts the humidity
of the air, and turns the sicup of violets
green, without altering the solution of
htmus. It fuses into a white glass, and
with a strong fire is converied into an
acidule, part of the aik-di being abstracted
by the siiex and alumine of the crucible.
If exposed to 1 red heat with charcoal in
civse vesicli it swells up very much, and
arsenic 1s subiimed. It is decomposed by
sulphuric 2cid ; but in the huinid way the
Gecoposiiion is not obvious, as the arsenic
acid re wains in solution.  On evaporation,
Lowever, this acid and sulphat of potash are
obtained.

it arscaic acid be added o the preceding
sait, fill it ceases to nave any etlect on the
situp of violes, it will reddea the sodution
ot iitmus 5 aud i thes state ic atiords very
regular aua very transparent crysials, of
the figure of guidrangular prisms, wermie
nued by two tetraédiid pyratuids, the an-
wies of which auswer to those of the
prisins.  I'ncje crystals are the arsenical
neuiral salt ot Macquer.  As this sale dif-
fers fruoa the preceding arseniat by its
crystallizabidity, its reddening solation of
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fitmus, its not dec ing the calcareous
and magnesian salts like it, and its capability
of absorbing an additional portion of pot-
ssh, so as to become neutral, it ought to be
distinguished from it the term of aci-
dulous arseniat of

With soda in sufficient quantity to satu-
yate it arsenic acid forms a salt crystalliza-
ble like the acidulous arseniat of potash.
Pelletier says, that the crystals are hexaédral
prisms terminated by planes perpendicular
to their axis. This neutral arseniat of soda,
however, while it differs completely from
that of potash in this respect, and in be-
coming deliquescent instead of crystalli-
sable on the addition of a surplus portion
of arsenic acid, resembles the arseniat of
potash in its decomposition by charcoal, by
acids, and by the earths.

Combined with ammonia, arsenic acid
forms a salt aﬁ'ordinf rhomboidal crystals
analogous to those of the nitrat of soda.
‘The arseniat of ammonia, which is pro-
duced likewise in the decomposition of ni-
trat of ammonia by arsenious acid, is de-
composable in two ways by the action of
Jheat. If it be gently heated, the ammonia
is evolved, and the arsenic acid is left pure.
H it be exposed to a violent and rapid
heat, part oPothc ammonia and part of the
acid reciprocally decoinpose eath other;
wiater is formed; azotic gas is given out;
and the arsenic sublimes in a shining me-
tallic form. Magnesia partly decomposes
the arseniat of ammonia, and forms a triple
salt with a partion of it. ‘

Arsenic acid saturated with alumine
forms a thick salution, which, being evapo-
rated to ess, yields a salt insoluble in
weater, and decomposable by the sulphuric,
pitric and muriatic acids, as well as by all
the other earthy and alkaline bases. The
argenic acid readily dissolves the alumine
“of the crucibles in which it is reduced to a
state of fusion ; and thus it attacks silex
also, on which it has no effect in the humid
way.

\’ire know nothing of the combination of
this acid with zircone.

By the assistance of a strong fire, as Four-
croy affects, arsenic acid decomposes the
alkaline and earthy sulphates, even that of
barytes; the sulphuric acid flying off in
vapour, and the arseniat remaining in the
retort. It actsin the same manner on the
nitrat, from which it expels the pure acid.
It likewise decomposes the muriats at a
high temperature, the muriatic acid being
evolved in the form of gas, and the arsenic
acid combining with their bases, which it
saturates; while the arsenious acid is too
wolatile to have this effect. It acts in the
same manner on the fluats, and still more
easily on the carbonats, with which, by the
asistance of heat, it excites a brisk efferves-
cence. Lagrange, however, denies that
it acts on any ot the neutral salts, except
the sulphate of potash and soda, the nitrat
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of potash, and the muriats of soda and am-
monis, and this by means of heat. It does
#ot acton the phosphats ; but precipitates
the boracic acid from solutions of borats
when heated. .

Arsenic acid does not act on gold or
platina; neither does it on mercury or silver
without the aid of a strong Heat: but it
oxides copper, iron, lead, tin, zinc, bismuth,
antimony, cobalt, gickel, manganese, and
arsenic.

This acid is not used in the arts, at least
directly, through indirectly it forms a part
of some compositions usedyin dyeing. It is
likewise ane of the mineralizing acids com-
bined by nature with some of the metal-
lic oxides~—Fourcroy.— Laogrange. — Thom-
son. -

Acip(Axsenious). Fourcroy was the first
who distinguished by this name the white
arsenic of the shops, which Scheele had
proved to be a compound of the metal ar-
senic with oxigen, and which the authors
of the new chemical nomenclature had con-
sequently termed oxide of arsenic. As,
however, it manifestly exhibits the proper-
ties of an acid, though. in a-slight degree,
it has a fair claim to the title; for oxides
and acids are perfectly similar in this, that
both consist ofp: base united with oxigen,
and the only difference between them is,
that the compound in which the acid pro«
perties are manifest is termed an acid, and
that in which they are not is called an
ozide. ,

This acid, which is one of the most vie
rulent poisons known, frequently occurs in
a native state, if mot very abundantly;
and it is obtained in roasting several ores,
particularly those of cobalt. In the chim-
neys of the furnaces where this operation
is conducted, it generally coudenses in thick
semitransparent masses ; though sametimes
it assumes the form of a powder, or of little
needles, in which state it was formerly called
flowers of arsenic.'

The arsenious acid reddensthe most sen-
sible blue vegetable colours, though it turns
the sirup of violets green. On exposure ta
the air 1t becomes opake, and covered with
a slight efflorescence. Thrown on burn-
ing coals, or a hot iron, it evaporates in
white fumes, with a strong smell of garlic.
In close vessels it is volatilized ; and, if the
heat be strong, vitrified. The result of this
vitrification 1s a transparent glass, capable
of crzstallizing in tetraédra, the angles of
which are truncated. It is casily altered by
hidrogen and carbon, which deprive it of its
oxigen at a red heat, and reduce the metal,
the one forming water, the other carbonic
acid, with the oxigen taken from it: as it
s by phosphorus, and by sulphur, which
are 1n part converted into acids by its ox-
igen, and in part form an arsenical phos-
phuretor mlpguret with the arsenic reduced
to the metalhic state. Hence Margraaf and
Pelleticr, who particularly examined the
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photphurets of metals, have asserted they
might be formed with arsenivus acid. Its
speitic gravity s from 4000 to 50003 and
according to Berthollet it appears to con-
sist of 93 parts arseaic, and 7 parts otigen.
It is soluble in fificea tinies its weight of
boiling water, but requ:res eighty times its
weight of culd. The wlation crystallizes,
and the acid asumes the form of regular
tetraédrons according ta Fourcrov; but, ac-
cording to lLagrange, of octaédrons, and
thest frequently varviog in figure by differ-
ent luvis of decrenent. Tt cryvstallizes much
better b}' sw evaporation, than by sim-
ple coolag. The solution is very acrid,

reddens Live colours, uaires with the eartt y:

bases, decumposes the aik:line sulphurcts,
and forms with them a yellow precipiiate,
in which the arsenic approaches the metal-
lic state. ‘There are even some metals,
which act upon the soiution, and havea
tendency to decompose the acid, so as to
form a blackish precipitate, in which the
arsenic is very slightly oxided.

The action of the uther acids upon the
arsenious is very different from that which
they exert on the metal arsenic. By boiling
sulphuric acid dissolves a small poriion of it,
which is precipitated as the solution cools.
The nitnic acid does nout dissolve it, but
by the help of heat converts it into arsenic
acid. Neither the phosphoric nor the car-
boaic acid acts upon it; yet it enters iuto
a vitreous combination with the phusphoric
and boracic acids. The muriatic acid dis-
solves it by means of heat, and forms with
it 1 volatife compound, which water preci-
pitates : and the oxigenated muriatic acid
acidities it completely, so as to convert it
nto arsenic acid. ’

The arsenious acid combines with the
carthy and alkaline buses. “I'he earthy arses
nites possess little solubility, and hence the
solutions of barytes, strontian, and lime,
form precipitates with that of arsenious acid.

This acid enters into another kiad of
combination with the earths, that formed
by vitrification. ‘T'houzh a part of this vola-
uie acid sublimes betore the glass enters
into fusion, part remains fixed 1 the vitri-
ficd substance. to which it imparts transpa-
1eucy, a homogeneous density, and consi-
desabie gravity. ‘The arsenical glasses ap-
pear to contain a kind of triple salt, siuce
the sand and alkalis enter into an intimate
combiration at the instant of fusion, and
remain afterward perfectly mixed.  All of

them have the inconvemence of wnuaickly
guwing dull by exposure to the air.
Wwiih'the fized alkalis the arsenious acid.
foiu.s thick arseuites, which do not crve
w.llize; which are decomposable by fife,
the zrenious acid being volatilized by the
heat ; and from which all the other acids
precipiate this in powder. These saline
o.npounds were formerly termed livers, Le-
caune they were supposed to be analogous to

tha cumbinations of sulphur with the :dkalia.-
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With ammonia it forms a salt capatle of
crystallization.  If this be heated a litdle,
the ammonia is decomnosod, the azte s
evolved. while the hidrogen, uuiting with
part of the vxigen ef the acid,. forms water.

Neither the carthy nor alknine arsenites
have yet been much examized; what ie
known of them being only sufiicient to die
stinguish them from the arseniats.

If we except the nitrats and oxigenated
muriats, the other salts have but little ace
tion on the ar:enious acid.  w has no ac-
tion on the sulphats, muriats, or fluats;
excepe that, if muriat of soda be Leated
with the arsenious acid, a pordon of the
muriatic acid it contains is given out. Ase
sisted by heat it expeis the acid oi carbo-
nats with eervescence, and unites with
their bases. It precipitates the acid from
borats with ditliculty.

But the nitrats, and the superoxigenat<
ed wmuriat of potash, act on the arsenious
acid in a very remarlible mauner. On
treating the nitrats and arsenious acid toge-
ther, the nitrous acid, or nitrous vapour,
is extricated in a state very difficult to be
confined, as Kuanckel lonz ago observed
part of is oxigen is absorbed by the arse~
nious acid ; it is thus converted into arsenic
acid, and an arseniat 1s left in the retort.
The same phaovmena take place on deto-
nating nitrats with arsenious acid ; for it is
still sufficiently combustible to produce a
detonation, in which no sparks arc scen, it
is true, but with commotion and efferves-
cence; and a true arseniat remains at the
bottom of the crucible. It was in this way
chemists formerly prepared their fixed ar-
senic, which was the acidulous arscuiat of
potash mentioned in the proceding article.

.The nitrat of ammonia exhibits different

phaxnomenain its decompesition by arsenia
ous acid, and requires considerable precau-
tion. Pelleticr, havigg mixed equal quane
titics, introduced the mixture into a lurge
retort of coated glass, placed in a reverbe-
ratary furnace, with a globwlar receiver.
He began with a very slight fire; for the
dvcomposition s so rapid, and the nitrous
vapours issue with such force, that a portion
of the arsenious acid is carried il undecome
posed ualess you proceed very gently. If due
care be tuken, that the dv:compusil;uu pru-
ceeds imore slowly, nitrous acid first comes
over: if the {re be continued, or increased,
ammonia is next evolved : and las'ly,if the
fire be urged, a portion of oxide of arscnic
sublimes in the form of a white powder,
and a vitreous muss remains in the retort,
which powerfully attacks and corrades it.
‘Thixs is arsenic acid. ‘Lhe superoxigenated
muriat of potash, too, by completely oxi-
ding the arsenious acid converts it into are
senic acid, which by the assistauce of heat,
is capable of decumposing the muriat of
potash that remaius.

‘I'he arsenious acid is used in numerous
instunces in the :msé ugder the name of
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white arsenic, or of arsenic simply. In
sany cases it is reduced, and acts in its me-
tallic state.

Some attempts have been made to intro-
duce it into medicine; but, as it is known
to be one of the most violent poisons, it is
probable that the fear of its bad effects
may long deprive society of the advantages
it might afford in this way. An arsenite of

otash was extensively used by the late Dr.

owler of York, who published a treatise
on it, in intrmittent and remittent fevers.
He likewise assured the writer, that he had
found it extremcly efficacious in periodical
headach, and as a tonic in nervous and
other disorders: and that he never saw the
least ill effect from its use, due precaution
being employed in preparing and admini-
stering it. Externally 1t has been employed
as a caustic to extirpate cancer, combined
with sulphur, with bolé, with antimony, and
with the leaves of crowfoot ; but it always
gives great pain, and is not unattended with
danger. Fecbure’s remeiy was water onc
pint, extract of hemlock j, Gouland's ex-
tract 3iij, tincture of opium 3j, arsenious
acid,gr. x. With this the'cancer was wetted
morning and evening; and at the same
time a small quantity of a weak solution
was administered internally. A still milder
application of this kind has been made from
a solution of one grain in a quart of water,
formed into a poultice with crumb of bread.

In cases of persons poisoned by arsenious
acid it has been usual to admunister oils,
milk, and similar remedies. But these, at

‘the moment, are said to be frequently more

dangerous than useful; and in their stead
alkaline sulphurets dissolved in water, or
water highly impregnated with sulphu-
rated hidrogen gas, are strongly recom-
mended.

As it is an object of considerable import-
ance, when a person is suspected of having
been poisoned by arsenic, to ascertain the
truth of the fact, we insert the followin,
directions from Mr. Henry's excellent E%:
tome of Chemistry: Let the stomach
removed entirely from the body, a ligature
being previously made at each orifice, and
its whole contents wushed out into an
earthen or glass vesse). The arsesic, on
account of its specitic gravity, will settle to
the bottom, and may be obtained separate
by washing off the other substances vy re-
peated affusions of cold water.  These
washings should not be thrown away, till
the presence of arsenic has been clearly as-

certained. It may be expccted at the bot-.

toin of the vessel in the form of a white
powder, which must be carefully collected,
dricd on a filter, and submitted to the fol-
lowing trials.

Boil a $mall portion of the powder with
a few ountes of distilled water, in a clean
Florence flask, and tHter the solution. To
part of the solution add a portion of water
suurated with ‘sulphurated hidrogen gas;
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and if arsenic be present a golden-vellow’
iment will fall down, which will appear
sooner, if a few drops of aceiic acid be add-
ed A similar effect will be produced by
sulphuret of ammonia. To another part of
the solution add a single drop of a weak
solution of carbonat of potash, and after-
ward a few drops of a solution of sulphat
of copper ; aud the presence of arsenic will
be manifested by a yellowish green precipi-
tate. Or a portion of the suspected pow-
der may be boiled with a dilute solution
of pure potash, and with this precipi-
tate a solution of sulphat of copper, when
a similar appearance will cnsue still more
remarkably, if arsenic be present. The
colour of this precipitate is perfectly cha-
racteristic : it is that of the prgment called
Schecle's green. Similar experiments may
be made at the same time with actual arse-
nic, as standards of comparison, to identif:
the presence of the supposed arsenic wit
greater certainty. Any of the sediments
produced by the foreguing experiments
may be collected, dried, and laid on red
hot charcoal ; when a smell of sulphur will
arise, and be followed by that of garlic.

But the most decisive test is by reducing
the arsenic to a metallic state, in which its
characters are less equivocal.  For this pur-
pose, let a portion of the white sediment
collected from the contents of the stomach
be mixed with three times its weight of
black flux, or with two parts of very dry
carbonat of potash, :lmr one of powder-
ed charcoal. Procure a tube of thin glass,
eight or nine inches long, and one sixth of
an inch in diameter, sealed hermetically
at one end. Coat the closcd end with clay
for about an inch, and let the coating dry.
Then put into the tube the mixture of the
powder and flux, and jf any should adhere
to the inner surface, let it be wiped oft by a
feather, so that the inner surface of the
upxer part of the tube may be quite clean
and dry. Stop the end of the tube loosely
with a little paper, and heat the coated end
only on a chafing-dish of red hot coals,
taking care to avoid breathing the fumes.
The arsenic, if any be present, will rise to
the upper part of the tube, on the inner
surface of which it will form a thin bril-
liant coating. Having broken the tube,
and scraped off the reduced metal, a little
of this may be laid on heated iron, when,
if it be arsenic, a dense smoke and garlic
smell will be perceived: you may likewise
put a smali quantity between two polished
plates of copper, surround it by powder-
ed charcoal to prevent its cscape, bind
the plates tightly together with iron
wire, and expose them to a low red heat.
If the included substance were arsenic, a
white stain will be left on the copper:

It is to he observed, that neither the stain
on copper, nor the garlic smell, will be pro-
duced by the whitcoxide, or arsenious acid,
i heated without the addition of some

s
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mflammable  ingredient.— Fourcroy.—La-
grange.—Thomswn.— Hexry.

Acip (Benzoic). Thisacid was first de-
scribed in 1608, by Blaise de Vigenere, in
his Treatise on Fire and Salt, and has been

erally known gace by the name of
owers of benjamin, or benzoin, because it
was obtained by sublimation from the resin
of this name. " Asiti, still most commonly
procured from this substance, it has pre-
served the epithet of benzoic, though
known to be a peculiar acid, vbtainable not
from benzoin alune, but from different ve-
getable belsams, vase!lo, cinnamon, amber-
gris, the arine of children, frequently that
of adults, and always, according to Four-
croy and Vauquelin, though Giese denies
this, that of quadrupeds living on grass
aod bay, pardcularly the camel, the horse,
acd the cow. There is. reason to copjec-
ture, that many vegetables, and amon;
them some of the grasses, contain it; anﬁ
that it passes from them into the urine.
Fourcroy and Vauquelin found it combined
with potash and lime in the liquor of dung-
hills, as well as in the ur:ne of the quadru-
peds above mentioned ; and they sirongly
saspect it to exist in the authoxanthum
um, or sweet-scented vernal-grass,
from which hay principally derives its fra-
graot emell. Giese, however, could find
pone either in this grass or in oats.

The usual method of obtaining :t affords
a elegant and pleasing example of the
eh::x’cd process o sublir;gm!ion. For this
purpose a thin stratum of powdercd ben-
zoin is spread over the bottom of a glazed
earthen pot, to which a tall conical paper
covering is fitted : gentle heat is then to
be applied to the bottom of the pot, which
fuses the benzoin, and fills the apartment
with a fra t stmell, arising from a por-
tion of essential oil and acid of benzoin,
which are dissipated into the air; at the
same time the acid itself rises very suddenly
ia the paper head, which may be occasion-
ally inspected at the top, though with some
little care, because the fumes will excite
coughing. This saline sublimate is con-
densed in the form of long needles, or
straight filaments of a white colour, cross-
ing each other in all dircctions, Whea the
acud ceases to rise, the cover may be chang-
ed, a new one applied, and the heat raised:
more flowers of a yellowish colour will then
rise, which require a second sublimation to
deprive them of the empyreumatic oil they
contain.

The sublimation of the acid of benzoin
may be conveniently performed by subati-
tuting an inverted earthen pan instead of
the paper conc. In this case the two pans
should be made to fit, by grinding on a
stone with sand, and they must be luted to-
gether with paper dipped in paste. This
et seems preferable’ to the other,
where the presence of the operator is re-
quised elsewhere ; but the paper head can
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be more easily in<pected and changed. The
heat applied must be very gentle, and the
vessels ought not to be separated till they
have become coul.

The quantity of acid obtained in these
methods differs according to the manage-
ment, and probably also %rum difference of
purity, andin other respectsof the resin itself.
It usually amounts to no more than about
one cighth part of the whole weight. In-
deed Scheele says, not more than a tenth or
twelfth. ‘The whole acid of benzoin is ob-
tained with greater certainty in the humid
process of Scheele: this consists in boilinﬁ
the powdered resin with lime-water, an
afterwards separating the lime by the addi-
tion of muriatic acid. Twelve ounces of
water are to be poured upon four ounces
of slaked lime; and, after the ebullition is
over, cight pounds, or ninety-six ounces,
morz of water are to be added: a pound
of finely-powdered benzoin being thea put
into a tin vessel, six ounces of the lime-
water are to be added, and mixed well with

“ the powder; and afterwards the whole of

the lime-water in the same gradual maener,
because the benzovin would coagulate into
a mase, if the whole were added at once.
This mixture must be gently boiled for
half an hour with constant agitation, and
afterwards suffered to cool and subside du-
ring an hour. ‘Thesupernatant liquor must
be decanted, and the residuum boiled
with eight pounds more of lime-water;
after which the same process is to be once
more repeated: the reraaining powder
must be edulcorated on the filter by affusions
of hot water. Lastly, all the decoctions,
being mixed together,must be evaporated to
two pounds, and strained intou glass vessel.

This fluid consists of the acid of benzoin
combined with lime. After it is become
cold, a quantity of muriatic acid must be
added, with constant stirring, until the
fluid tastes a little sourish. "During this
time the last-mentioned acid unites with
the lime, and forms a soluble salt, which
remains suspended, while the less soluble
acid of benzoin, being disengaged, falls
to the bottom in powder. By repeated
affusions of cold water upon the filter, it
may be deprived of the muriat of lime
and muriatic acid, with which it may hap-
pen to be mixed. If it be reqyired to have
a shining appearance, it may be dissolved
in a small quantity of builing water, from
which it will scparzte in silky filameuts by
cooling. By this process the benzoic acid
may be procured from other substances, in
which it exists.

As an ceconomical mode of obtaining
this acid, Fourcroy recammends the extrac-
tian of it from the water that drains from
dunghills, cowhayzes, and stables, by means
of the muriatic acid, which decomposes the
benzoat of lime contained in them, and sepa-
rates the benzoic acid, as in Scheele’s process.
He confeses the smell of the acid thus b

. Cz2
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taired differs a littde from that of the acid
extracted trom benzoin: but this, ke sayvs,
may be remedicd, by dissolving the acid in
boiling water, filtering the sclution, letting
it cool, ard thus sullering the weid o cry-
stallize, and repeating this cperution a se-
cond time. .

ir. Accum found the benzoicac’.! which
he obtained frem vancllo pads contaminat-
ed with a vellow colcuring matter, from
which it could not be irced by repeaied so-
Jutions ww:.d ervstallizations ; but by builing
wi.h charccal powdcr, the acrd was render-
ed pertectly pure.

The aci«‘) of benzoin is so inflimmable
that it burns with a clear ycllow flame
without the assistance ot a wick. "Ulic ~ub-
lined lowers in their purest state. as white
as ordinary writing-paper, wore fused into
a clear travsparent vellowish fluid, at the
two hundred-and-thistieth degree of Fih-
renhicit’'s thermometer, and at  the same
time began to rise in sublimation. It is
prubable that a heat somew bt greater than
this may be required to separate it from
the resin, It 4s strongly dirposed to take
the crystalline form in cooling  ‘The con-
centrated sulpburic and nitvic acids dis-
solve this concrete aad, and it is again
separated, without whieiation, by uddirg

vater.  Otler acids dis=ulve it by the as-
sistance of heat, from which it separates by
cooling, unchanged. Itis plentitutly solu-
ble in ardent spirit, from which it may
Likewisc be separated by diluting the spirit
with water. [t readily disshives 10 wils,
and in melted tallow. If it be added inaa
small proportion to this last fjuid. part of
the tullow congeals hefore the rest, in the
form of white opake clonds. 14 the quun-
tity of acid be morggeomsicerible, it repa-
rates in past by c(:a.-;z. i the form of
rectles or feathers. 1t did not communi-
cate any considerable degree of harduess
to the tallow, which was the olject ot this
experiment. When the tallow was heated
nearly to cbullition, it emitted fumes which
affected the respiration, like thore of the
acid of benzoin, but did not possess the pe-
tuliar and agreeable smcll of that substance,
being probubly the scbucic acid. A stra-
tum of this taliow, about onc-tweniieth of
an inch thick, wasfused upon 1 plaie of
brass, tagether with other fatr substances,
with a view to determine its relative dispo-
sition to acquire and retain the solid state.
After it had ceoled it was left ypon the
plate, ond in the course of sume weeks it
gradually became tinged throughout of a
blueish green colenr 1 this ¢ircumatance
be not supposed to have arisen frem a so-
luticn of the copper during the fusiqn, it
scems aremarkableinstance of the n:utual ace
tion ot two bodies in the solid state.contrasy
‘to that axiciu of chemistry which ufiirms,
that bodies do not act cu each other uuless
one or mate of them be in the fluid state.
Tallow itself however has the sume ctlect.
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Pure benzoic acid is in the form of s
light powder., cvidently crystallized in fine
needles, the figure of which is ditficult to
be determined trom their smallness. It Las
a white und sLining appearance ; but when
contaminsted by 2 pordon of volatile oil,
is vellow or brownish, It is not brittle as
nrght be expected from its appesrance,
hut has rather a kind of ductility and elase
ticity, and on rubbing in a mortar becomes
asert of paste.  Its taste is acrid, hot, aci-
dulous, and bitter. It reddens the infusion
of litmus, but not sirup of violets. Jthusa
l\cculiar aromatic smell, but not strong un-
ess heated.  This, however, appcars not
to belong to the acid; for Mr. Giese ine
forms us, that on discolving the benzoic
acid in as hitle aleohol as possible, filiering
the soluiion, and precipitating by water,
the acid wiil Le obtaied pure, and void of
smell, the odorous oil remaining dissolved
in the spirit.  Its specific gravity is 0-G67.
It is not percepubly altered by the air, and
bas been kept in an open vessel twenty
years without losing any of its weight. Nune
of the combustible substances have any
effect on it: but it may be refincd by mix-
ing it with charcozl powder and sublinting,
being  thus rendered much whiter and
better crystallized. It is not verv soluble
in water. Wenzel and lichtenstein say
feur hundred parts of cold water dissolve
but one, though the same quantity of buil
ing water dissolves twenty patts, nineteen
of which separate on cooling.

‘Yhe benzait acid unites without muck
diticulty with the earthy and alkaline bascs.

The benzoar of barytes is soluble, cry-
stallizes tolerably well, is not afficted by
exposure to the air, butis aeconposalile by
fiie, and by the stronger acids. ‘That of
lime is very soluble in water, though much
less i cold than in hot; and crystallizes on
cooling. Iuis in like manner decomposz.hle
by the icids, and by barvtes. ‘The benzoat of
magnesia is soluble, crvstaliizable. a little de-
liquescent, and moredecomposable than the
former.  ‘That of alumire is very soluble;
crystallizes in dendritesy is deliquescent; has

-an_acerb and bitter taste 3 iud is decompas-

able by fire, ang even by most of the vegeta-
ble uctds. Thebenzoat of potash crysiailizes
on couling in little compacted neadles. A
the acids decompose it, and the solution of
barytes and lune form with it a precipitate.
The benzeat of soda is very crystalhizable,
very soluble, and not deliguescent like that
of potashi: butitis decomposable by the same’
means. It s semetimes tound native in the
urine of graminivoreus quadrupeds; but
by vo means so abundantly an that of lin:e,
‘I he benzoat of ammenta 1s volatiie, andde-
composible byallthe weids and ali the bascs,
‘The solutions of all the Leczeats, when
dryvicg on the sides of a vessel wetted
with them, torin dendiitical crystaluza-
tions. .
‘Lrommsdesf found ia his experiments,
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that benzoic azid did not act upon metals,
but united wich their oxides.

From the chemical pruperties of this
acid, it appears to ditfer from the other ve-
getable acids in the nacure and properties
of the priaciples that constitaic ity racical.
Irs odour, vola . combustibiiity, gret
sulubilicy in aleclicl, and Little solubiliey in
water, formeriv occasivned it to be coi-
stdercd as wa v acid; and have led mo-
dern chemists 1o conceive, that it contains
a large qu:mitr of hidrogea ia its compo-
sition, and that it is in the superibundunce
of this combusnble principle its ditference
from the vther vezetable acids consists. les
solubdiicy in the powerful acids, and its
sulseyireat scparation, iandicate that its
prisapies are not casiiy separabile from
ewch uther. Attenpts have been made to
droomupase it by repeated abstraction of
ninc acid: the nitric acid rises first,
scarcesv siteed excent toward the end of
the process, wiea nirous ZAs Comes over ;
and the acid of hezoin is ut.erwards sub-
bmed with hile a'teration. Iy repraving
the process, however, it is said to become

more fixed, and at lengih to lord a few
drups of an acid resembling the oxalic in
HE properties.

The Deazoie acid is occasianally used in
medicine, but not so much as formerlyv;
and eaters into the composition of the
cunphoraid tincture  of opium of the
Laondoa coliere, heretotore called parejo-
Fic cinxir m—funreivi.— 1 homson.—Scherer 8
Atlg. Joirn der Chentie.

Actp (Bossic).  Me. Boissier de Sau-
vages abwervdd, that the juices of the silk-
worm, 1 a certwia discased state, con-
tined an acid.  Chaussier found, that in
the muth state it emits an acid liquor; and
this he found to be deposited, when it spins
its cocoon, in a reservoir near the anus,
B¢ bruising the animual, and infusing it in
alevhiol, e obzained 2 soluzion of the acid;
which oa cvaporatiag the alcohol  was
found to Le a puagent vellow fluid, capa-
ble oi redeniizy vegeiable blues, and uni-
ting with alkalis and some of the carths.
He supperned it to be a peculiar acud; but
@ has not vet been farther investigated, and
from analbey it is probabic, that like the
formic acid, and suine others, it is merely
1 compound of the acctous.

Acip [Bozacic). ‘F'he ueutral salt com-
pased of this acid and soda, had loag been
med both in medicine and the aris under
the name of borax, hen Homberg first
oixained the acid scparate in 1702, by
distilling a mixture of burax and sulphat
of iron. He supposed, however, that it
was a product of the latter; and gave it
the name of rolatile maccotic salt of vitriol,
or sedatire salt. Lemexy the younger soon
after discovered, that it could be obtained
from borzx equaily by means of the nitric
or muriatic acid ;3 Geotfroy detected - soda
ia boraz ; and at lengzh Buran proved by u

ACI

number of experiments, that borax is a
compaund  of soda and a peculiar acid.
Cudet has disputed this; but he has merely.
show.y, that the borax of the shops is tre-
quenzly contaminatedd with copper: and
Struve and Exchagnet have endeavoured to
prove that the boracie and phosphoric acids
are the same; vet thei; experiments u:nly
shuw, that they resemhie each other ia
certain respects, not in all, i

I'o procare the acid, dissolve borax in
hot water ; aird li ter the solution : then add
sulbiuric acid by little and licte, till the
liquid has a scasibly acid taste. Lay it
wide to cool, and a great number of smal}
siining  laminated  crystals  will  torm,
These are the boracic acids They are to
be washed with cold water, and draiued
upon hrown paper.

Boracic acid thus procured is in the furm,
of thin irvegular hexagonal scales, of a sile
very whitcness, having some resemblance.
to spermaceti, and the sume kind of greasy
feel. It has a sourish taste at first, then
makes a bicterisn cooling inpression, and
at last leaves an <awrecible sNeetness,
Prassed between the teoth, it is not brittle
but ductile. It bus vo smell 3 but, when
sulvhuric acid is poused on it, a tran-ieng
odour of musk is produced.  Its specific
gravity in the form of zcales is 14795 aster
1t hus been fused, 1#05. It is not altersd
by licht. Exposed to the fire it swells up
from losing its water of crystallization,
and in this state is cailed calcined boracic
acid. lemelts alicle Letore it is red-hat,
without perceptibly losines any water, bue'
it dows not flow freely il it is red, and
then dess than the borat of soda.  Afier
this fision it is a hard transparent alass,
becoming a little opake on exposure to he
air, without abstracting moisture from it,
and uaaltered in its propetiies, for on being
dissulved in boiling water it crystallizes ng
betore. ‘U'kis grlass 1s used in the COmMposie
tion of false geme, ’

Boiling waier  scarcely  dissolves one
fiftieth part, and cold waier much less,
When this solution is distilled in close vese
sels, part of theacid rises with the water
and crystallizes in therecciver. It is mnre'
soluble in alcohol, aud alcohol containing
it buras with a greea flame, as does paper
dipped in a salution of boracic acid.

Neither oxigen gas, nor the simple coma
bustibles, nor the merals, produce any
change upon boracic acid, as far as js ;¢
prescot known. I mixed with finely pow-
dered charcoal it is nevertheless capable of
vitrification; and with sout it melts into a
black bitumen-like mass, which however is
soluble in water, and cannot easilv be
burned to ashes, but sublimes in part. With.
fhe assistance of a distilling heat it dissolves
in oils, especially niineral oilsy and with
these it viclds fluid and solid products,
which impart a greeo colour to spirit of
wine. When rubbed with phosphorus it
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does not prevent its inflammation, but an
earthy vellow matter is left behind. It is
hardly capable of oxiding or dissolving any
of the metals except iron and zinc, and per-
haps copper; but it combines with most of
the metallic oxides, as it does with the al-
kalis, and probably with all the carths,
though the greater part of its combinations
have hitherto been little or not at all exa-
mined. It is of great use iff analysing
stones that contain a fixed alkali.

‘The boracic acid has a_more powerful
attraction for lime, than for any other of

the bases, though it does not readily form:

borat of lime by addiag a solution of it to
lime-water, or decomposing by lime-water
the soluble alkaline borats. 1u either case
an insipid white powder, nearly insoluble,
which is the borat of lime, is however pre-
cipitated. The borat of barytes is likewise
an insoluble, tastcless, white powder.

_ Bergman has observed, that magnesia,
thrown by little and little into a solution of
boracic acid, dissolved “ow(l!y' and the Ji-
quor on evaporation afforded graoulated
‘crystals without any regular form: that
these crystals were fusible in the fire with-
out being decompnused: but that alcohol
was sufficient to separate the boracic acid
from the magnesia. If however some of
the soluble magmesian salts be decomposed
by alkaline borats in a state of solution, an
insipid and insoluble burat’ of magncsia is
thrown down. It is probahle, therefore,
that Bergman’s salt was a borat of magnesia
dissolved in an excess of boracic acid;
which acid being taken up by the alcohol,
the true borat «f magnesia was precipitated
in a white powder, and mistaken by him
for magnesia. ’

One of the best known combinations of
this acid is the native magnesio-calcareous
borat of Kalkberg, near’ Lunenburgs: the
wurfelstein of the Germahs, culic quaitz
of various mineralogists, and loracute of
Kirwvan. It is of a grayish white colour,
sometimes pabsing into thé greenish white,
or purplish. Its figure is that of a cube,
incomplete on its twelve edges, and at four
of its solid angles, the complete and incom-
plete angles being diametrically oppusite to
each other. ‘f'he surtaces generally appear
corroded. - It strikes fire with stcel; and
scratches glass. Its specific gravity is 3:566,
as determined Ly M. Westrumb, who
found it to be camposed of boracic acid
068, magnesia 071305, lime 0-11; with alu-
mine 001, s'lex 002, and oxide of irosn
00075, all of which he considers as casual.
Its most remarkable property, discovered
by Haii{, ts, that like the tourmalin it be-
comes electric by heat, though little so by
friction: and it'has four elcctric poles, the
perfect: ‘angies always exhibiting negative
electricity, and the-truncated angles posi-
tive, - - L S
* Since the component parts of this native
8]t have been known; attempts hive been

i o e .o
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made to imitate it by art; but no chemist
hus been able, by mixing lime, magnesia,
and boracic acid, to produce any thing but
a3 ‘)ulverulem salt, incapable of being dis-
solved, or exhibited in the crystallized
form, and with the !iardness of the borat
of Kalkberg.

It has lately been denicd, however, that
this compound is really a triple salt. Vau-
quelin, cxamining this substance with Mr.
Smith, who had a considerable quantity,
found the powder to effervesce with acids;
and therefore concluded the lime to be no
essential part cf the compound. They at-
tempted, by using weak acids much diluted,
to separate the carbonat fromn the borat;
but they did not succeed, because the acid
attacked the borat likewise, though feebly.
M. Stroniager havitg afterwards supplied
Vauquelin with some transparent crystals,
which did not effervesce with acids, he
mixed this powder with muriatic acid,
and, when the solution was effected by
means of heat, evaporated to dryness to
expel the excess of acid. By solution in a
small quantity of cold disiilled water he
separated most of the Loracic acid; and,
haviny diluted the solution, added a certain
quantity of oxalat of ammonia, but no sign
of the existence of lime appeared. To as-
certain that the precipi.ation of the lime
was not prevented by the presence of the
small quantity of boracic acid, he mixed
with the solution a very small portion of
muriat of lime, and a cloudivess ime-
diately ensued through the whole. Hence
he infers, that the opacity of the magne-
sian borat is occasioned by carbonat of lime
interposed between its particles, and that
the borat in transparcnt crystals contains
Hone. Co :

"The borat of potash, is but little known,
though it is said to be capable of supplying
the place of that of soda in the arts; but
mére direct ,eégeriments are required to
establish this effect. Like that, it is capable
of existing in two staics, neutral and with
excess of base, but it is not so crystalliza-
blt:l. and assumes the form of parallelopi-

eds. :

With soda the boracic acid forms two
different salts. Qne, in which the alkali
is more than treble the quantity necessary
to saturate the acid, is of considerable use
in the arts, and has long' been known by
the name of borax ; under tvhich its history
and an account of its properties will be
given. The other is a- neurral salt, not
changiog the sirup of violets gréen like the
borat with excess of base; diflering from
it in taste and solubility ; crystallizing nei-
ther so readily, nor in the samé manner ;
not efflorescent like it but like it fusible
into a glass, and capable of bein ¢hployed
for the same purposes. This salt may be
formed, by saturating the superabundant
soda in borax with some other acid, and
then sepdrating the two salts : but it is ol
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viously more eligible, to saturate the ex-
cess cf »0da with an additional portion of
the boracic acid itself.

Bourat vi am.monia forms in small rhom-
boidul crystals, easly decomposed by fire;
Or il Scales, Of a puagent urLious taste,
wiiich lose the crysiasie form, and grow
bruwwin on expusuze to the air.

It is very difficalt 10 cun.bine the boracic
acid wiih a'umine, at least in the dircct
way. I has been recommecaded, for this
B pose, io add a solucion of burax to a
s.:cioa of suiphat of alumine: but for
this proces the neutral borat of suda is

piotevdle, sace, it borax be employed,
tic sude that 13 in excess may throw down
a precipiiace of alumine, which might be
Rusiaken for'an eartisy borat.

The boracic acid unites with silex by
fusion, anc torms wich it a solid and per-
mane.t iireous compound. This borat of
silex, nowerer., is neither sapid, nor soluble,
oor perce tibly- alterable wa the air; and
canaoi be forined without the assistance of
a wivient heat. L the same manaer triple
cvmpuunds inay be foroyed with silex and
borats aiready saturaied with other bases.

The boracic acid has been found in a
diseagaged siaic in several lakes of hot mi-
neral waters near Monte Rotondo, Ber-
cbuiv, and Castellonuovo in Tuscany, in
the pruportion of nearly nine graios in a
buodred of water, by M. Hoefler. M.
Mascagni alse found it ‘adheriug jo schistus,
on the barders of lakes, of an obscure
white, yellow, or greenish colour, and
crystalhized in the form of needles. He
bas likewise found it in -combination with
ammaoaia.

Dr. Fabroni, .an able natural philuSopher
of Florence, informed 1'ourcroy, that, from
particular esperiments he had made, which
bowever are not published, he considered
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stilling nitric acid cight times following from
camphor. Bouillon Lagrange has since
repeated his experiments, and the follow-
ing is the account hc gives of its prepara-
tion and properties.

Oue part of camphor being introduced
into a gluss retort, four paris of nitric acid
of the strength of 36 degrees are to be
poured on it, 4 receiver adapted to the re-
tort, and all the joints well luted. The
retort is then to be pluced on a sand-heat,
and gradually heated. During the process
a considerable quantity of nitrous gas, a
of carbonic acid gas, 18 evolved ; and part
of the camphor is volatilized, while an-
other part scizes the oxygen of the nitric
acid. When no more vapours are extrie
cated, the vessels are to be separated, and
the sublimed ;amphor added to the acid
that remains in the retort. A like quantity
of nitric acid is again to be poured on this,
and the distillation repeated. T'his opera-
tion must be reiterat
complctely acidified. ‘T'weaty parts of mie
tric acid at 36 are sufficient to acidify one
of camphor. 4

When the whole of the camphor is acis _

dified, it crystallizes in the remaining li.
quor. The whole is then «0 be poured out
upon a filter,and washed with distillegd wa-
ter, to carry off the nitric acid it may bave
retained. ‘I'he most certain indication of
the acidification of the camphor is its cry-
stallizing on the cooling of the liquor ree
maining in the retort.

Te purify this acid it must be dissolved
in hot distilled water, and the solution,
after being filtcred, evaporated nearly to
half, or till a slight pellicle forms; when
the camphoric acid will be abtained in
crystals on cooling.

This experiment being too long to be

the bouracic acid as a-madification of the
muriatic ; that it could be: completely fa-
bricated from that acid ; and that the boracic
acid ia the T'uscan lakes, as he conceived,
was probably formed in this way.

A very curious set of experiments have
been lately made on it by Crell. By di-
goning oxigenated muriatic acid on it for
a very long time, he succceded in decom-
powing it, aud obsained from it 2 substance
exacily resembling charcoal; and a volatile
acid resembling the muriatic in the greater
number of its properties, but diffesiag from
it in pot precipi:ating lead from iis solu-
tion. Crell considers this volatile acid as
very similar to the sebacic. Its fm_tv i
the firc too is decmesl an argument in fa-
vour of its being a cgmpo| ; for it hfu

remarked, that simple substances in
geucral are more volatile~Kirwan, —Four-
croy.—— Lagrange.— feuss,— Hassenfratz. —
Keir.—=Thomsosu.— Ann. de Chimie.

Acip (Camrpuon ic). M. Kogcgar:.m
found some years ago, that an acid with
peculiar properties was obtpined by dir

exhibited by the chemical lecturer, its place
max be supplied by the following,
jaris to be filled over mercury with
oxigen gas from the super-oxigeaated mu-
riat of potash, and a little water d
izto it. On the other hand 2 bit of cam-
phor and an atom of rlwsphorus are to be
placed in a little cupel: and then one end
of a curved rube is to be couveyed under
the jar, and the other end under a jar filled
with water in the pneumato-chemical ap-
paratus. ‘The apparatus being thus ar-
ranged, the phosphorus is to be kindled by
means of a red-hot iron, The ph&sphorus
inflames, and afterwards the camplior. The
flame produced by the camphor is very
vivid ; ‘much heat is given out; and the jar
is lined with a black substance, which gra-
dually falls down, and covers the water
standing on the quicksilver in the jar, This
is oxide of carbon, At the same time a gas
is collected, that has all thg characters of
carbouic acid. The water contained in the
Jar is very fragrant, and contaius camphoric
acid in solution.
‘The campberic acid has a slightly acid,

till the camphor is |

.
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bitter taste, and reddens infusion of lit-
* mus.

" It crystallizes; and the crystals upon the
whole rescmble those of muriat of amme-
nia. (Koseparten savs they are paralielo-
pipeds of a snowy whiteness.] Tt cfiloresces
on cxposure to the atmosphere: is not
very soluble in cold water: when placed
on gurning coals, gives out a thick aroma-
tic s;oke, and is entirely dissipated: and.
with a gentle heat melts, and is sublimed.
The mineral acids dissolve it entirely. It
decomposes the sulphat and muriat ot iron.
‘I'ke fixed and volatile cils dissolve it. It is
likewize shiuble in alcohol, and is not pre-
cipitated from it by water 3 a property that
distinguishes it fram the benzoic acid. It
unites easily with the earths and alkalis.

To prepure the camphorats of lime,
magnesta, and alumine, these earths must
be diftused in waicr, :nd crystallized cam-
phoric ucid sdded.  ‘U'he mixture must
then te boiled, filiered while hot, and the
solution concentrated by evaporation.

The camphorat of barvtes is prepared
by dissolving :hc pure earth in water, and
then adding crystallized camphotic acig.

‘These of potash, seda, and ammonia,
should be prepured with their carbonats
dissolved in water: these solutions are to
be saturated with crystallized camphoric
acid, heated, filtered, evaporzted, and ccol-
ed, by which mearis the camphorats will
be obtained.

If the camphoric acid te very pure, th
have no amnell: if it be not, they have al-
ways a slight smell of camphor.

‘1 he ezmphorats of alumine and barytes
leave a little acidity on the tongue; the
rest have a slightly bitterish taste.

Thev are all decomposed by -heat: the
acid being separated and sublimed, and the
base remaining pure; that of ammenia ex-
cepted, which is entirely volatilized.

If they he expoted to the blow-pipe, the-
acid burns with a blue flame: that of am-
monia gives first 4 blue lame ; but toward
the end it becomes red.

The camphorats of lime ard magnesia
are little soluble, the others dissolve more
easily.

The miheral acids decompose them all.
The alkalis and earths act in the order of
their aflinity for the camphoric acid:
which is, lime, potash, soda, barytes, am-
monia, alumine, magnesia.

Several metallic solutions, and several
neutral salts, decompose the camphorats,
such as the nitrat of barytes, most of the
calcareous salts, &c. X

The campharats of lime, magnesia, and
barytes, part with their acid to alcohol.—
Lagrange's Manuel d'un Conrs de Chimie.

Acip (Carponic).  This acid, being a
componnd of carbon and oxigen, may be
formed by burning charcoal; but as it
exists in great abundance ready formed, it
is not necessary to have recvurse to this
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expedient.  All that is necessary is to pour
sulphuric -acid, diluted with five or six
times its weight of water, on comnion
chalk, which 1s a compound of carbonic
acid and lime. An eftervescence ensues,
carbonic acd is evolved in the state of gas,
and may be received in the usual manner.

As the rapid progress of chemistry dur-
ing the latter part of the 18th century, was
in a great measure owing to the discovery
of this acid, it may be worth while to
trace the history of it somewhat parti-
cularly.

Paracelsus and Van Helmont were ac-
quainted with the fact, that air is extricated
trom solid bodics during certain processes,
and the latrer gave to air thus produced
the name of gas Boyle called these kinds -
of air artificial airs, and suspected that
they might be different from the air of the
atmosphere.  Hales ascertained the quan-
tity of air that could be extricated from a
great variety of bodies, and showed that
1t formed an ewsential part of their compo-
sition.  Dr. Black proved, that the sub-
stances then called lime, magnesia, and al-
kalis, were compounds, consisting of a pe-
culiar specics of air, and pure lime, mag-
nesia, and alkali. ‘T'o this species of air he
gave the name of fixed air, because it
existed in these bodies in a fixed state. This
air or gaswas afterward investigated, and
a great number of its properties ascer-
tained, by Dr. Priestley. From these pro.
perties Mr. Keir first concluded that it
was an acid; and this opinion was soon
confirmed by the experiments of Bergman,
Fontana, and others. Dr. Priestley at first
suspected that this acid entered as an cle-
ment into the composition of atmoapherical
air ; and Bergman, adopting the same cpi-
nion, gave it the name of aerial acid. Mr.
Bewley called it mephitic acid, because it
could not be respired without occasioning
death; and this name was also adopted by
Morvean. Mr. Keir called- it calcareons
acid : and at last M. lavoisier, after dis-
covering its composition, gave it the name
of carbonic acid gas.

‘I'he opinions of chemists concerning the
compusition of carbonic acid have under-
gone as many revolutions as its name. Dr.,
Priestley and Bergman seem at first to have
considered it as an element; and several
celebrated chemists maintained that it was
the acidifving principle.  Afterward it
was discovercd to be a compound, and that
oxigen gas was one of,its component parts.
Upon this discovery the prevalent opinion
of chemists was, that it consisted of oxigen
and phlogistony and when hidrogen and
phlog¥ton came, according to Mr. Kir-
wans~theory, to signify the same thing,
it was of course maintained that carbonic
acid was composed of oxigen and hidro-
gen: and though MMLavoisier demon-
strated that it wid formed by the combi-
aation of carbon and uxigeén, this did not
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prevent the old theory from being main-

tained ; because carbon was itself consider- *

ed as a compaund, into which a very great
quantity ot hidrogea entered. But after
M. Lavoivier had demunstrated, that the
weight of the carbonic acid producced was
precisely equal to the charcoal and oxigen
emploved ; after Mr. Cavendish had dis-
covered, that oxigen and hidrogen when
combiaed did rot form carbonic acid but
water ; it was no longer passible to doubt
that this acid was compuoeed of carbon and
oxigen. Accordingly all farther dispute
abour it ssems now at an end.

If 20v thing were still wanting, to put
this conclusion bevond the reach of doubt,
it wa. to decompuose carbonic acid, and
thas to exhibit its component parts by
anaivsis as well as synthesis. This has
been actually done by Mr. Tennant. In-

to a tube of gluss he introduced-a bit of
phosphorus and some carbonat of lime.
He then sealed the tube hermetically, and
applied heat. Phosphat of lime was form-
ed, and 2 quantity of charcoal deposited.
Now phosphat of lime is composed of
phosphoric acid and lime ; and phosphoric
acid 1s composed of phosphorus and oxi-
gen.  The substances introduced into the
tube were phosphorus, lime, and carbonic
acid ; and the substances found in it were
phosphorus, lime, oxigen, and charcoal.
‘The carbonic acid, therefore, must have
becn decomposed.,-and it must have consist-
ed of oxigen and charcoal. ‘This experi-
ment was repeated by Dr. Pearson, who
ascertained, that the weight of the oxigen
and charcoal together was equal to that
oY the carbunic acid which had been in-
truduced : and in order to show that it
was the carbonic acid which had been de-
composed, he introduced pure lime and
hosphorus; and, instead of phosphat of
rime and carbon, he got nothing but phos-
phurez of lime. These expariments were
also confirmed by Foureroy, Vauquelin,
Sylvestre, and Brouguiart. Count Mussin-
Puschkin too boiled a solution of carbonat
of potash on puriticd phosphorus, and ob-
tained charcozl. This be considered as an
instance of the decomposition of carbonic
acid, and as a confirmatiun of the experi-
ments above related. . .
C.:rbonic acid abounds in great quantities
in nature, and appears to te produced in a
variety of circumstances. It composes
about one third of the weight of lime-stone,
marble, calcareous spar, and other natural
specimens of calcareous earth ; from which
it mav be extricated cither by the simple
appliéau‘ou of heur, or by the superior
affinity of some other acid ; most  acids
having a stronger action on bodies than
this. This last process does not require
heat, because fixed air is strongly disposed
to assume thé elastic state. Water, under
the common pressure of the atmosphere,
and at a low temperature, absorbs some-
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what more than its bulk of fixedair, and then
constitutes a weak acid.  If the pressure be
greater, the absorption is augmented. It is
to be observed likewise, that imore gas than
water will absorl should be present. Heat-
ed water absoriss less ; and if water impreg-
nated with this atid be exposed on a irisk
fire, the rapid escape of the aérial bubbles
attords an‘appearance as if the water were
at the point ot boiling, when the heat is
not greater than the hand can bear. Con-
gelation separates it readily and completely
from water; but no degree of cold or pres-
sure has yet exhibited this acid in a dense
or concentrated state of fluidity. .

Carbonic acid gus is nearly twice as
heavy as common air, and for this rcason
occupies the lower parts of such mines or
caverns 1s contain materials which afford
it by decomposition. ‘[he miners call it
choke damp. ‘I'he Grotto del Cano, in the
kingdom of Naples, has been famous for
ages-on account of the effects of a stratum
of fixed air, which covers its bottomn. It
is a cave or hcle mn the side of a mountain,
near the lake Agnano, measuring not more
than eighteen feet from its entrance to the
inner extremity ; where if a dog or other
animal that holds down its head bz thrust,
it is immediately killed by inhaling this nox-
ious fluid.

Carbonic acid gas is emitted in large
quantities by bodies in the statc of the vi-
nous fermentation (sve FERMENTATION),
and on account of its great weight it occu-
pies the apparently empt lﬁace or upper
part of the vessels in which the fermenting
process is going on. A variety of striking
experiments may be made in’this stratum
of elastic fluid.  Lighted paper, or a can-
dle dipped into it, is immediately extine
guished ; and the smoke remaining in the
carbonic acid gas readers its surface visible,
which may be thrown into waves by agita-
tion like water. If a dish of water be im-
mersed in this gas, and briskly agitated, it
soon becomes impreguated, and obtains the
vivid taste of Pyrmont water. In conse-
quence of the weight of the carbunic acid
gas, it may be dipped out in a pitcher, or
bottle, which, if well corked, may be used
to convey it to great distances: or it may
be drawn out of a vessel by a cock Jike a
liquid. ‘The eftects produced by pouring
this invisible fluid from one vessel to an-
other have a very singular appearance; if
a candle or small animal be placed in a
deep vessel, the former becomes extinct,
and the latter expiresin a few seconds, after
the carbonic acid gas is poured upon them,
thengh the eye is incapable of distinguish-
ing sny thing that is poured.  If, however,
it be poured into a vesiel full of air, in the
sunshine, its densu’ty being so much greater
than that of the air, renders it slightly visi-
ble by the undulatious and streaks it forms
ir this fluid, as it descends through .

Carbonic acid reddeus infusion of litmus;
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but the redness vanishes bv exposure to the
air, as the acid flies off. It has'a peculiar
sharp taste, which may be perceived over
vats in which wine or beer is fermenting ;
as also in sparkling Champaign, and the
brisker kinds of cider. Light passing
through it is refracted by it, but does not
effect any sensible altcration in it; though
it appears from experiment, that it favours
the scparation of its principles by other sub-
stance. It will not unite with an overdose
of oxigen, of which it contains 72 parts
in 100, the other 28 being pure carbon.
It not only destroys life, but the heart and
muscle of animals killed by it lose all their
irritability, so as to be inscnsible to/he
stimulus of galvanism.

Carbonic acid is dilated by heat, but not
otherwise altered by it. Tt 1s not acted up-
on by oxigen, or any of the simple com-
bustibles. Charcoal absorbs it, but gives
it out again unchanged. Phosphorus is
insoluble in carbonic acid gas; but, as al-
rcady observed, is capable of decomposing
it ‘l;;v compound affinity, when assisted by
sufficicut heat: and Priestlcy and Cruick-
shank have shown, that iron, zinc, and
several other metals, are capable of pro-
cucing the same effect. If carbonic acid
be mixed with sulphurated, phosphorated,
or carbonated gas, it renders them less
combustible, or destroys their combustibi-
lity entirely, but produces no other sensible
change. Such mixtures occur in various
analyses, and particularly in the products
of the decomposition of vegetable and ani-
mal substances. The inflammable air of
wmarshes is frequently carbonated hidfogen
intimately mixed with carbonic ucid gas;
and the sulphurated hidrogen gas obtained
from nuneral waters is very often mixed
with i}.

Carbonic acid appears from various ex-
perimeuts of Ingenhousz to be ot considcér-
able wility in promoting vegetation. It is
probably  decomposed by the organs of
plants, 1ts buse furnishing par; at least of
the carbon, that is so abundant in the ve-
geteble kingdom, and its oxigen contribut-
ieg to replenish the atmospherc with that
necessary support of life, which is continu-
ally diminished by the respiration of ani-
mals and other causes.

In point of aflinity for the earths and
alkalig, carbonic acid stands at the bottom
of the scale.  Before its true nature was
kucwn, its compouinls with them were not
censidered as salts, bui as the cafths and
alkalis themsclves, only distinguished by the
names of »uld, or cffervescent, from their
qualigics of gﬂ}:rvescing with acids, and
\\'Ml)llﬂg CﬂuS!lCl(}'.

‘The carbonat of barytes was formed ar-
tificially by Bergman and Schecle in 1776 :
but Dr. Withering first found it native at
Moor Alstan in Cumberland in 1783,
From this circunmistance it has been termed
Witherite by Weraer. It has been like-
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wise called nfrated heavy spar, aexared Laro.
selcidite, acrated heavy carth or barvtes, laro-
lite, &c. Its crystals have been observed to
assume four different forms; double sixe
sided, and double four-sided pyramids;
six-sided columns terminated by a pyramid
with the same number of faces; and’
small radiated crystals, ha!f an inch in
length, and very thin, appearing to be hex-
agonal prisms, rounded toward the point.
The hexaédrial prism is presumed to be its
primitive form. lts specific gravity, whea
native, is 4331 ; when prepared artificially
it scarcely excecds 3-763.

It may be prepared by exposing a solu-
tion of pure barytes to the atmosphese,
when it will be covered with a pellicle of
this salt by absorbing carbonic acid; or
carbonic acid may be received into this so-
lution, in which it will immediatély form
a copious precipitate : or a solufion of nie
trat or muriat of barytes may be precipi-
tated by a solution of the carbonat of pot-
ash, soda,” or ammonia. The precipitate in
either of these cases, being well washed,
will be found to be very pure carbonat of
barytes. It may bkcwise be psicured by
decomposingthe native sulphat of barytes by
the carbonat of potash, or ot soda, in the
dry way, with the assistance ot fire ; butin
this way the sulphat of barytes is never
completely decomposed, and some of it
remains mixed with the carbonat. .

‘I'he carbonat of barytes is soluble only
in 4804 times its weight of cold water, and
2804 of boiling water, and this requires a
long time; but water saturated with car-
bonic acid di.solves 1-830th. Tt is not
altered by exposure to the air ; but is de-
composed by the application of a very vio-
Jent heat either in a black lead crucible, or
when formed iuto a paste with charcoal
powder. Sulphuric acid, in a concentrated
state, or diluted with threc or four parts of
water, does not separate the carbonic acid
with effervescence, unless assisted b{ heat.
Muriatic acid does not act upon it likewise,
ualess diluted with wuter, or assisted by
heat. And nitric acid does not act upon it
at all, unless diluted. It has no sensible
taste; Kﬂ it is extremely. poisonous.

As this salt has lately been found, in large
quantities, near Murton in Cumberland, and
some other places in the vicinity, it might
probably be introduced into manufactures
with advantage, as for extracting the bases
of scveral salia.

Carbonat of strontian was first pointed
out as distinct from the preceding species
by Dr. Crawford in 1790, but Dr. Hope
grave the first accurate account of it in the
Edinburgh Transactions. It has been found
ndtive in Scotland, at Strontian in Argyle-
shire, and at Leadhills. It is usually in
fine striated needles, or prisms, that appear
to be hexaddral, semitransparent, and of a
white colour slightly tingod with green, Tt
iy insipid; requires 1536 parts of boiling
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werto&;h-ohe itb-.“i- not altered by ex-
posure to the air; but when srongly heat-
ed in a crucible loses part of its aci{l; and
this decomposition is facilitated by making
it into a paste with charcoal powder.
When the fire is strongly urged, it attacks
the crucible, and melts into a glass, resem-
bling the calour of chryslite, or pyramidal
hosphat of 'me. If thrown in powrler,
on well kindled coals, or the flame of a
candle, it exhibits red sparks. The same
phxnomenoa occurs, if it be treated with
the blow pipe, which fuses it .into an
e Titrevas globule, that falls to pow-

der m the open air. Its specific gravity is
onlr $6£, in which it differs strikingly from
::u.-baozx of barytes; as it dues in not
ing puisonous, according to the experi-
::i::s made by Pelledetgon van'ousp:ni-

Carbanat of lime exists in great abun-
daoce in pature, variously mixed with other
bodies, under the name of marlie, chalk,
limestone, siglnctites, Nc., in which it is of
more important and extensive use than any
other of the salts, except perhaps the mu-
natof soda. It is often found crystalliz-
ed, and perfectly transparent. The pri-
mitive form of its crystals is the rhomboi-
dal prism, with angles of 1014 and 78§.
Its integrant icles have the same form.
Beside this, ever, forty-two varieties
of its crystals have been discovered and de-

scribed by mineralogists. The specitic gra-

vity of the marbles is from 265 to 2:85;

of the crystallized carbonats, about 27 of
the stalactites, from 232 to 247; of the
limestones, from 139 to 2-72.
It hasscarcely any taste: is insoluble in
water, bat water saturated with car-
ic acid takes up 1-1500th, though
as the acid flies off this is precipitated. It
suffers liztle or no alteration on exposure to
the air. When heated it decrepitates, its
water flies off, and lastly its acid ; but this
requires a pretty strong heat. By this pro-
cem it is burned into lime.

The carbonat or rather subcarbonat of
potash was long known by the name of
wegetalle alkali. It was called fixed
vitre, salt of tartar, salt of wormuood, &c.,
according to the different modes in which
it wwas procured ; and was supposed to re-
tain something of the- virtues of the sub-
stance from which it wasextracted. This
error has been some time cxploded, but the
knowledge of its true nature is of more re-
cent date.

As water at the usual temperature of the
gir dissolves ruther more than its weight of
this salt, we have thus a ready mode of de-

ing its adulterations in general ; and as
it is often of e in tures,
to know how much alkali a particular spe-
cimen contains, this may be ascertained by
the quaatity of sulphuric acid it will s
turate.

Thig salt is deliquescent.
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The carbonat of potash crystallizes, ac-

eording to Fourcroy, in square prisms, the
apexes of which are quadraagular pyramids.
According to Pelletier they are tetraédral
rhomboidal prisms, with digdral summits,
‘The completecrystal has cight faces,two hex-
agons, two rectangles, and four rhombs. It
has a urinous but not caustic taste : changes
the sirup of violets green: boiling water
dissolves five-sixths of its weight, and cold
water one-fourth : alcohol, even when hot,
will x‘z.ot dissolve more than 1-1200th. Is
specific gravity is 2012,

pe\%hen itis ary pure and well crystallized
it effloresces on exposure tb a dry atmo-
sphere, though it was formerly considered
as deliquescent. The fact iy, that the com-
mon salc of tartarof the shops is a compound
of this carbonat and pure poiash; the lat-
ter of which, being very deliquescent, at-
tracts the moisture of the air ull the whole
is dissolved. From its smooth feel, and
the manner in which it was prepared, the
old chemists called this solution ail of tariur
per deliquium.

The carbonat of potash melts with a
gentle heat, loses its water of crystalliza-
tion, an:.ounting to O-15, or 17, and gives
out a portion of its carbonic acid ; though
no degree of heat will expel the whole of *
the acid. Thus, as the carbonat of potash
is always prepared by incineration of ve-
g:-nble substances, and lixiviation, it must

in the intermediate state; or that of a
carbonat with sulphur of alkali: and
to obtain the true carbonat we must
saturate this salt with carbonic acid, which
is best dune by passing the acid in the
state of gas through a solution of the salt
in twice its weight of water; or, if we
want the potash pure, we must have re-
course to lime, to separate thut portion of
acid which fire will not expel.

Another mode, recommended by Ber-
thollet, aud which may be of use on some
occasions, is to add solid carbonat of am-
monia to a solution of potash not saturated,
and distil the mixture: when the ammonia
may be obtained in the form of gas, or
caustic liquor, while the carbonat crystal-
lizes in the retort.

The carbonat of soda has likewisc been
long known, and distinguished from the
{)nreceding by the name of mineral alkalt.

commerce it is usvally called larilla, or
soda; in which state, however, it alwavs
conzains a mixture of carthy bodies, and
usually common salt. It may be puriticd
by dissolving it in a small portion ef water,
filtering the solution, evaporating at a2 low
heat, and skimmiog off the crystals of mu-
riat of soda as théy form on its surface.
When these ccase to form, the solution
may be suffered to cool, aud the carbonat
of sodd will crystallize. ‘T'o obtain this
salt perfectly pure Klaproth dissolves com-
mon carbonat of soda in water, and satue
rates this salution with nitric acid, taking
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care that the acid-is a little in excess. He
then scparates the sulphuric acid by nitrat
of barytes, and the muriatic acid by
nitrat of silver; The fluid thus purificd
he evaporates to drvuess, fuses the nitrat of
soda obtained, and decomposes it by deto-
nation with charcoal. He then elixiviates
the residue, and crystailizes the carbonat of
soda. 1f it be adultcrated with potash,
tartarous acid will form a precipitate in a
pretty strong solution of it.

It ‘is found abundantly in nature. In
Fyypt, where it is collected from _the sur-
face ot the carth, partimlurl" after the de-
siccation of temporary likes, it has been
known from time immemorial by the name
of nitrum, natron, or nctrum. This it has
been preposed to retain : and accordingly
the London college 'has adopted the' terin
natron. Dr. Bostock of Liverpool lately
found, that the efflorescence, which copi-
ously covered the decaying parts of the
plaster of the salt-water bathsin that town,
consisted of carbonat of soda. A carbonat
of soda exported from ‘fripoli, which is
called Trona from the name of the place
where it is found, and analysed by Klap-
roth, contained of soda 37 parts, varbonic
acid 38, water of crystallization 225, sul-
phat of soda, 2. “I'his ducs not eflioresce.
A great deal is prepared in Spain by inci-
nerating the maritme plant salsola; and
it s manufactured in this country, as well
as in France, from different species of sea-
weeds. It is likewise found in mineral wa-
ters 3 anrd also in some animal fluids.

It crystallizes in irregular or rhomboidal
decatdrons, formed by two quadrangular
pyramids, truncated very near their bases.
Frequently it exhibits only rhombeidal la-
minx. Its specific gravity is 1:3591.
taste is urinous, and slightly acrid, without
heing caustie. It changes blue vegetable
colours to a green. It is soluble in less than
its weight of boiling water, and twice its
weight of cold. It ix one of the most cfilo-
rescent salts known, falling complctely to
powder in no long time. On theapplication
of heat it is soon rendered fluid trom the

reat quantity of its water of crystallization;
ﬁm is dried by a continuance of the heat,
and then melts. It is somewhat more fusi-
ble than the carbonat of potash, promotes
the fusion of earths in a greater degree, and
forms a glass of beiter quality. Like that,
it iswery tenacious of a certain portion. of
its carbonic acid.  Sce the article Sopa.

The carbonat of magnesii, in a state of
imperfect saturation with the acid, has been
used in medicine for some time under the
simple name of magnesia. It is prepared
by precipitation from the sulphat of magy-
nesia by means of carbonat of potash.
Equal parts of sulphat of magncea and
carbonat of potash, each dissolved in its
own weight of hoiling water, arc filtered
and mixed together hot ; the sulphat of
potush i«s reparated “ by cepious warhiag

Its'
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with water; and the carbonat of magnesia
is then left to drain, and afterward spread
thin on paper, and carried to the dryving
stove. When oncedried it will be in fri-
able white cakes, or a fine powder.

Another mode of preparing it in the
great will be found under the article Ax-
MONIA.

‘Yo obtain carbonat of magnesia saturated
with acid, a solution of sulphat of magne-
sia may be mixed cold with a sclution of
carbonat of potash; and at the expiration
of a few hours, as the superfluous carbonic
acid, that held it in solution, flies oft, the
carbonat of magnesta will crystallize in
very regular transparent prisms of six equal
sides. It may be equally cbtained by dis-
solving magnesia in water impregaated with
carbonic aciy, and exposing the solution to
the open air. Dr. '} homson savs, the mest
regular civstals will be ebtained by mixing
together 125 parts of sulphat of magnesia
and 136 parts of carboaat of soda, -both
dissolved i water, filtering the solution,
and then setiing it uside for two or three
days.

These crystals soon lose their transparen~
cy,and become covercd with a white pow-
der.  Exposed to the fize in a crucible they
decrepitate slighdy, luse their water and
acid, fall to powder, and are reduced to
onc-fourth of the original weight. When
the common carbonat is calcined in the
great, it appears as if boiling, from the ex-
trication of carbonic acid ; a small portion
ascends like a vapour, and is deposited in
a white powder on the cold budies with
which it comcs into contact; and in a dark
place, toward the end of the operation, it
shimes with a blueish phosphoric light. It
thus lo~es half its weight, and the magnesia
is leit quite pure.

As the magnesia of the shops is some-
times adulterated with chalk, this may be
dciected by the addition of a little sulphu-
ric acid diluied with 8 or 10 times its
weight of water, as this will form with the
magnesia a very soluble salt, while the
sulphat of lime will remain undissolved.
Calcined magnesia should dissolve in this
dilute acid without anv efierve:ceuce.

The crystallized carbonat dissolves in
forty-¢ight times its weight of cold water;
the common carbonat requires at least ten
times as much, and first furms a paste with a
small quantity of the fluid.

Guyton Morveau has latcly found the
carbonat of magnesia native, near Castella-
Monte, in a stone considercd there as 2 clay
very rich in alumiane. It is imorphous, as
white as ceruse, and as compact as the
hardest chalk ; does not sensibly adhcere
to the tongue; and has no argilliceous
smell.  Its specific gravity, when all' the
bubbles of: air it contains have escaped, is
#612. Ia the firc it lost 0~385 of its.weight,
and hecame sufficiently hard to seratch
Bohemian glass slightly, Oa analysis it
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was found to contain: magnesia 263, silex
142, carbonic acid 46, water 12, iroa an
inuppreciable quaatity.

‘The carbonat of ammonia, onze valgarly
known by the name of cotatile sal amino-
wae, and abroad b, that of Eaglish volatile
suft, because it was drst prepered in this
country, was cammouly called mild volutile
aisel:, before its true nature w ¢ <nown.

When very pure it isin a crysalline form,
butseldom very recular, Its crystals are <o
sail, thac itis disheule to decermine their
fizire. Borzman dewribes them as acute
wieidrags, the foar anyles of which are

rancaied. Romé de Lisle had compressed

tetracdral gris.ns, tecminated by a diédral
summit.  Berz nan obtained his by saturac-

ing warm water with the salt, stopping the
borde closely, and cxpaosing it to great cold.
‘I'he erysrals communiy produced by sub-
limnation are little bundles of wueedles, or
very sleader prisms, so arranged as to re-
present hesborizations, fern leaves, or fea-
thers. The tastc and smell of this salt are

the same with those of pure anumonia, but,

much weaker. It turns the colour of
violets green, and that of turmeric brown.
Its specidc gravity is 0966, It is so-
luble in rather less than twice its weight
of cold water, and in its own weight of
bo: water; but a builing heat volatilizes
ét. When pure, and t]wruughly saturated,
1t is not perceptibly alterable u the air;
but when it has an excess of ammonia, it
softens and grows moist. It cannot be
doubted, however. that it is soluble in air ;
for if lefe in an opea vesscl, it gradually
dimiaishes in  weight, and its peculiar
soell s diTused to a certain  distance.
Heat readily sublimes, but does not decom-
< it
It has been prepared by the destructive
distillation of ammal substances and sume
others, in large iron pots, with a firc in-
creased by degrees to a strong red heat, the
aquenus liquur, that first comnes over, being
renoved, that the salt might not be dissolv-
ed init. “Fhus we bad the salt of hartshurn,
st of somt, chenteal sall of cipers, e If
the s.i!t Were diswolved in the water, it was
called spern of the substanze from which it
was obtained.  1Thus, however, it was much
contaminated by a teid anunal oil, from
which it reguired to be subsequently pu-
riticd, and s much better fabricated by
midiagr one st of munat of ammoma
aad two of carbonat of lime, both as dry
a5 puassible, and sabliming in a0 carthea
retort. .
M-. Davy bas shown, that its cumpo-
neat parts vary exceclingly, according to
tie maaner of picparing it ‘Uhe lower
the temperature at which it 1s formed, the
greter the proportion of acid and -yater.
‘Vhaus, if formed at the teraperature of 500°,
it cunzains more than fitty per ccat. or al-
kalij it at GU°, vt mofe than twenty per
ceat,
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It is well known as a stimulant usuall
put into smelling-boitles, frequently witz
the addition of some odoriferous oil.

Fourcroy has found, that an ammoniacos
magnesian carbonat is formed on soine o=
castons.  ‘Lhus, if cardonat of axnmonia be
decomposed by magresiain the moist way,
leaving these two substances in contact
with each other in a botde closely stopped,
a complete decomposition will not take
place, but a portion of this trisall will be
formed. ‘T'he sume will take place, if a so-
lution of carbonat of magnesia in water
impregaated with carbonic acid be preci-
pitated by pure ammonia; or if ammnonia-
coma;mesian sulphat, nitrat, or muriat, be
precipitaied by carbonat of potash or of
soda.

‘I'he properties of this trisall arc not yet
known; but it crysiallizes differently from
the carbonat of either of its bases, and has
its own laws of solubility and decompuosi-
tion.

The carbonat of glucine has only been
examined by Vauquelia, though it is anwny
the salis of that earth of which he has
most accurately ascertaned the properties.
It is in a white, dull, clotty, powder, never
dry, bat gre.sy and soft to the feel. Itis
not sweet, like the other salts of glacine,
but insipid. Itis very light, insoluble in
water, perfectly unalterable by the air,
but very readily decomposed by fire.

A saturated solution of carbonat of am-
monia takes up a certain portion of this
carbonat, and forms with it a triple eale.
‘T'kis property enabled Vauguelin to sepa-
rate clucine from slumine, and was one
of the mezns of his distingaishing that
earth.

Carbonic acid dues not apnear to be”
much dispused to unite with argilliceous
carch. Moot clavs, however, attord @ «nalt
quantity of this acid by heat @ and Foue-
croy says. that the tat clavs effervesce wiih
acids.  The snowy whiie substance resaa-
bling chulk, and kncwn by the same of
lac lunary, 15 found to consist alimost whadly
of alumine saiuraied with corbonic acid. A
sline substance consisting of two six-vid.d
pvrimids joined at one common base,
werghiag ive or six graias, and of a tas.
somewhat resembling alum, was peodiica
by leaviug an ounce phiul of water vapresr-
nated with carbonic acid, and a redundaucy
of alumine exposed to spontanevus evapo-
ration for sume mnonths.

Vauquelin has found, that carbonat of
zircone may be.formed Ly evaporaiing
muriat of zircone, redisulving it in water,
and precipitating by the alkaline carbonat.
He also adds, that 1t very rez ¥y combines
sv as to form a triple szlt with either of
the three alkaline carbonats—~Pricsidey.—
Acir.—Dereman.—B8i :ci.e-Fourcroy.-Thyme
son—~Kirwan.

Ac.p (Crromic)., This acid is but lately
kauwa, aod has euly been exanuued 1a
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small quantities by Vauquelin, who first
discovered it,and by count Mussin Puschkin;
yet we are better acquainted with it, than
with the metal that forms its basis. How-
ever, as the chromat of iron has lately been
found in abundance in the department of
Var, in France, we may expect its proper-
ties to be more amply investigated, and ap-
plied with :dvantage in the arts, as the
chromats of lead aud iron are of exce!lent
use in paigfing and enamelling.
It was cxtracted from the red lead ore of
Siberia, by treating this ore with carbonat
©f potash, und separating the alkali by
" means of a more powerful acid. In this
state it is a red or orange-coloured powder,
of a peculiur rough metallic taste, which is
more sensible in it than in any other metallic
acid. If this powder be exposed to the
actiou of light and heat, it Joses its acidity,
and is converted into green oxide of
chrome, giving out pure oxigen gas. The
chromic acid is the first that has been found
to deacidify itself easily by the action of
heat, and afford oxigen gas by this simple
operation. It appearsthatseveralof its pro-
perties are owing to the weak adhesionof a
part at least of it# oxigen. The green
oxide of chrome cannot brought back
to the state of an acid, unless its oxigen be
restored by treating it with some other acid.

The“chrot;;ic ndﬁ is soh:lblc in water, and
crystallizes, by cooling and evaporation, in
l:l}\';:"sh prism! of a ruby red. P

Its action on combustible substances is
little known. If it be strongly heated with
charcoal, it grows black, and passes to the
metallic state, without melting.

Of the acids, the action of the muriatic

_on it is the most remarkable. If this be
distilled with the chromic acid, by a gentle
heat, it is readily converted into oxigenated
muriatic acid. It likewise intparts to it by
mixture the property of dissolving gold ; in
which the chromic resembles the nitric acid.

* "I'his is owing to the weak adhesiun of its
oxigen, and 1t is the only one of the me-
tallic acids that possesses this property.

Tt readily unites with alkalis, and is the
only acid that has the property of colouring
its salts, whence the name of chromic has
been givenit. If two parts of the red lead
ore of Siberia in fine powder be boiled with
one of an alkali saturated with carbonic
acid, in forty parts of water, a carbonat of
lead will be precipitated, and the chromat
remain dissolved.  The solutions are of a
Jemon cilour, and afford crystals of a
somewhat decper hue. ‘Those of chromat
of ammonia are in yellow laming, having
the neerallic lustre u?gold. :

‘The chrgegat of barytes is very little
soluble, an®l” that ‘of lime still less. ‘T'hey
zre both of a pale yellow, and when heats
ed give out vxigen gas, as do the alkaline
chromats.

If the chromic acid be mixed with
filugs of tin urd the muriatic acid, it be-

+
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comes at first yellowish brown, and after~
ward assumes a blueish green colour, which
reserves the same shade after desiccation.
Ether alone gives it the same dark colour.
With a solution of nitrat of mercury it
g’;m a precipitate of a dark cinnabar colour.
ith a solution of nitrat of silver it gives
:dprccipitale, which, the momeut it is form.

» appears ©f a beautiful carmine colour,
but becomes purple by exposure to the light.
This combination, exposed to the hecat of
the blowpipe, mclts before the charcoal is
inflamed, and assumes a blackish and me-
tallic appearance. If it be then pulverised,
the powder is still purple; but after the blue
flame of the lamp is brought iato contact
with this powder, it assumesa green colour,
and the silver appears in globules diksemi-
nated through its substance.

With nitrat of copper it gives a chesaut
red precipitate. With the solution of sul-
phat of zinc, muriat of bismuth, muriat
of antimony, nitrat of nickel and muriat of
platina, it produces vellowish precipitates,

.when the solutions do not contain an ex-

cess of acid. With muriat of guld it pro-
duces a greenish precipitate.

When melted with borax, or glass, or
acid of phosphorus, it communicates to it
a beautiful emerald green colour.

If paper be impregnated with it, and ex-

to the sun a few days, it acquires a
green colour, which remains permanent in
the dark. :

A slip of iron, or tin, put into its solu-
tion, iimparts to it the same colour.

The aqueous solution of tannin produces
a flocculent precipitate of 2 brown fawn
colour.

Sulphuric acid, when cold, produces no
effect on it ; but when warmed it makes it
assume a blueish green colour.—Fourcroy—
Lagrange.—Thomson.

Acip (Citric). The juice of lemons, or
limes, has all the characters of an acid of
considerable strength: but on account of
the nfucilaginous matter with which it is
mixed, it is very soon altered by spontane-
ous decomposition. Various methods have
been contrived to prevent this effect from
taking place, in order that this wholesome
and agreeable acid might be preserved for
use in’ long voyages, or other domestic oc-
casions. The juice may be kept in bottles
under a thin stratum of oil, which indecd
prevents, or greatly retards, its total decom-
position; though the original fresh taste
soon gives place to one which is much less

. grateful. 1n the East Indics it is evaporated

to the consistence of a thick extract. If this
operation be carefully perfaormed by a v
'{;mle heat, it is fount}}tobe very cffectua
hen the juice is thus heated the mucilage
thickens, and separates in the form of flocks,
part of which subsides, and " part rises to
the surface: these must be taken out. The
vapours which arise are not acid. If the
evaporation be not carricd so far as to de-
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rrive the liquid of its fuidity, it may be
ong preserved in well closed bottles ; in
which, after some weeks standing, a farther
portion of mucilage is separated without
aoy perceptible change in the acid.

Of all the methods of preserving lemon-
juice, that of cdncentrating it by frost ap-
Ppears to be the bet, though in the warmer
climates it cannot cvoventently be practis-
ed. Lemoa-juice, exposed to the air, in a
temperatore between 50° and 609, deposits
in a few hours 2 white semitransparent
mucilagioous matter, which leaves the fluid,
afier decantation and filcration, much less
alterable than before. ‘f'nis mucilage is
Bot of 2 ummy naygre, but resembles the
gluzea of wheat in is properties: it is not
solible in water when dried. More muci-

lage is separated from lemon-juice by stand-
ing in closed vessels. It this depurated

D-juice be exposed to a degree of coid
of about seven or eight degrees below
the freezing point, the aqueous part will
freeze, and the ice may be taken away as
itforms; and if the process Le continued
uatil the ice begins to exhibit signs of aci-
dity, the remaining acid will be found to be
reduced to about one-cighth of its original
quantity, at the same time that its acidity
will be’ eight times as intense, as is prov-
ed by its requiring eight times the quaaiity
of alkali to saturate an equal portion of it.
This concentrated acid may be kept for
use, or, if preferred, it may be made into
a dry lemonade, by adding six times its
weight of fine loaf sugar in powder.

The above processes may e used when
the acid of lemons is wanied for domestic
purposes, because they leave it in possession
of the oils, or other principles, on which
its flavour peculiarly depends; but ia che-
mical researches, where the ucid itself is
required to be had in’ the utmost puritg;‘a
more elaborate process must be used. il
ing lemon-juice is to be saturated with pow-
dered chalk, the weight of which is to be
noted, aud the powder must be stirred up
from the bottom, or the vessel shaken from
time1o time. The neutral saline compound
is scarcely more soluble in water than sele-
nite ; it therefore falls to the b ttom, while
the mucilage remains suspended in the
watery fluid, which mast be decunted off;
the remaining precipitate must thea be
washed with warm water until it comes off
clear. To the powder thus edulcorated, a
quantity of sulphuric acid, sutlicieat to sa
turate the lime, and diluted with ten _parts
of water, must be added, and the niixture
boiled a few minutes. “The sulphuric acid
combipes with the earth, aud forms sulphat
of lime, which remains behind when the
cold liquor is filtered, while the diicn-
gaged acid of lemons remains dissvlved in
the fluid. This last must be evaporated to
the condsistence of a thin sirup, and sul-
phuric add must be thea added in_small
portions, to precipitate the hme, if any
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should <till remain in combination with the
citric acid. When no more precipitate is
afforded by the addition of sulphuric acid,
a farther evaporation separates the pure
citric acid in litle necdle-like crvstals.
It is.necessary that the ‘sulphuric acid lase R
added should” be rather in excess, because
the presence of a small quantity of lime
will prevent the crystallization. This excuss
will be found in the mother water

M. Dize, a skilful apothecary at Paris,
vho has repeated this process of Scheele on
avery extensive scale, asserts, that an cxcess
of suiphuric acid is hecessary, not only to
obtain the citric acid pures but to destroy
the whole of the mucilage, part of which
would otherwise remain, and occasion js

oiling. It is mot certain, however, but
the surphuric acid may act on the citric it~
self, and by decomposing it produce the
charccal, that M. Dize ascribes to the de-
compusition of mucilage: and if so, the
smaller the excess of sulphuric acid the
better. He also adds, that to have it per-
fectly pure it must be repeatedly crystal-
lized, and thus it forms very large and ac-
curately defined crystals, in rhomboidal
prisms, the sides of which are inclined in
angles of 60°and 120, terminated at each
end by tetraédral summits, which intercept
the solid angles, These, however, will not
be obained when operating on small quan-
titiea,

Its taste is extremely sharp, so as to appear
caustic. Distilled in a retort, part rises
without being decomposed ; it appears to
give out a portion of vinegar; ‘it then
evolves carbonic acid gas, and a little carbo<
nated hidrogen; and a light coal remains.
It is among the vegetable acids that must
powerfully resist deco.nposition by fire.

In adry and warm air it seems to cfflo-
resce; but it absorbs moisture, when the
air is damp, and at leng:h loses its crystale
line form.” A hundred parts of this acid are
soluble in seventy-five of water at 60° ac-
cording to Vauquelin. Though it is less
alierable than most other solutions of ve-
getable acids, it will undergo decomposition
when long kept.  Fourcroy thinks it pro-
bable, that it is converted into acetous acid
before is final decomposition.

It is not altered by any combustible sub-
stance ; charccal alone appears to be capa-
ble of whitening it. The most powerlul
acids decompnse it less easily than they do
other vegetable acids: but the sulphuric
evidently  converts it into acetous acid,
‘The nitric acid likewise, according to Four-
vroy. and Vauquelin, if employed in large
quantity, and heated on it a lony time,
converts the zreater part of it into acctous
acid, and a small portion into oxalic.
Schecle indeed could not effect this: but
Westrumb supposes, that it was owing to
his having used tog much nitric acid ; for
on tre:iting 60 erdins of citric acid with
20 of nitric Le ubtuined 80 grains of oz.
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alic acid, with 800 grains of nitric acid he
got 15, and with 600 grains no vestige of
oxalic acid appeared.

If a solution of barytes be added gradu-
ally to a solution of citric acid, a flocculent
precipitate is formed, soluble by agitation,
till the whole of the acid is saturated. This
salt at first falls down in powder, and then
collects jn silky tufts, and a kind of very
beautiful and shining silvery bushes. It
fequires a large quantity ot water to dis-
solve it.

‘The citrat of lime has hcen mentioned
already, in treating of the mode of purity-
ing the acid.

g]'hc citrat of potash is very soluble and
deliquescent.

‘The citrat of soda has a dull saline taste ;
dissolves in less than twice its weight of
water ; crystallizes in six-sided prisms with
flat summits ; effloresces slightly. but does
not fall to powder ; boils up, swells, and is
reduced 10 a coal on the fire. Lime-water
decomposes it, but does not render the so-
lution turbid, notwithstanding the little so-
lubility of citrat of lime.

Citrat of ammonia is very soluble; does
not crystallize unless its sclution be greatly
concentrated ; aud forms elongated prisins.

Citrat of magnesia does not crystallize.
When its solution had been boiled down,
and it had stocd somie days, on being
slightly shaken it fixed in one white opake
mass, which remained soft, separating trom
the sides of the vesscl, contracting its di-
mensions, and tising in the middle like a
kind of mushroom.

Its combination with the other earths
has not yet been examined . and its action
upon metals has been  little  studied.
Scheele however found, that it did not pre-
cipitate the nitiic solitions ot white metals,
as the malic acid does.

All the citrats are decomposed by the
puwerful acids, which do not form a pre-
cipitate with them, as with the oxalats and
tartrits. ‘The oxalic and tartarous acids de-
compose them, and form crystallized or
insoluble precipitates in their  solutions.
All atford traces of acetous acid, or a pro-
diict of the same nature, on being expused
to distillation : this character exists particu-
larly in the metallic citrats.  Placed on
burning coals they melt, swell up, emit an
cpyreumatic small of ucetous acid, and
leave a light coal.  All of them, it dissolv-
ed in water, and left to stand for a time,
undergo decompuositien, depose i flocculent
mucus which grows black, and leave their
bases combined with caibonic acid, one
of the products of the decomposition.
Before they are completely decomposed,
they appear to pass to the state of
acetits

‘The affinities of the citric acid are arrane.

Ecd by Vauquelin in the following order:
arytes, lime, potash, soda. strontian, mag-
uea, ammoniz, alumiue. Those for zii-
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cone, glucine, and the metallic oxides, are
not ascertained.

The citric acid is found in many frums
united with the malic acid; which sce fur
the process of separating themin thi« case.

_Acip (Fruourc). The fusible spar,
which is generally distinguished by the
name of Derbyshire spar, consists of calca-
reous earth in combination with the acid
at present under our consideration.  If the
pure fluor, or spar, be placed in a retort
of lead, with a receiver of the same metal
adapied, and half its weight of sulphuric
acid be then poured upon it, the fluoric
acid will be disengaged in the aérial form b
the application of a moderate heat. This
acid ga« readily coml.ines with water; for
which purpose it is necessary that the re-
ceiver should previously be Dult filled with
that fluid  When experiments are required
to be made with theacid in the elastic state,
it must be received over mercury.

Mr. Accum, however, has found, by,
mingling the acid thus obtained with water
impregnated wich sulphurated hidrogen
gas, that it always contains lead. lin it
acts upon less, and silver not at all: but to
obtain the acid pure le recommends the
following process.  One part of fluor spar
in fine powder is to be mixed with two of
sulphuric acid, aud one of water. The
mixture is then to bLe introduced into a
glass retort, to which a glass receiver
has besn previously luted containing two
ounces of water.  Heat being then
applied, the distillation is to be carri-
ed on slowly. Afier the decomposition
of the fluat of lime is etlected, which
may be known by the disappearance of the
whitish vapours in the retort, the contents
of the receiver must be filtered, and dintil-
led water added to the filtered fluid, till,
on a new admixture of water, no farther
cloudiness appears.  The acid thus obtain-

-ed cantains no silex ; it is absolutely pure,

and may be kept in glass bottles covered
within with wax, or, in preference, with a
hard varnish.

‘I'he distinguishing and most remarkable
Eroperty of this acid is its power of come

ining with and volatiliziag siliceous earth,
which rewmains suspended with it in the
permanently elastic furm.  ‘The first experi-
ments with fleor spar were made in glass
vessels, and were attended with the singu-
Jar phanomenon of an earthy matter be-
ing deposited at the instant that the acid
air came into contact with the water in the
recipient.  Upon examination it was found
to conrist of siliceons carth; and subsequent
cxperiments proved, that it was obtained
by corrosion of the glass retort, and depo-
sited in consequence of the acid puswssi-.ﬁ
a less power of muspending siliceous eart
when coimbined wich water, than when in
the ciastic state.

Flueric acid in the state of gie is as
invisible as the air: yet it jt come inte
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coatact with the least moisturd, it becomes
more or less cloudy. It has a pungent, acrid
smell, pretty analogous to that of the mu-
riatic acid, yet not exactly the same. - It is
M_&ham than common air:i but its
specific gravity is not accurately determin-
ed, perhaps because we never hivc it pure.
k extinguishes a candle, first rendering the
flame green; kills animals; and reddens ve-
getable blues.  Light is refracted by it in
mponion toits density. Heat dilates it,
but does not appear to alter its nature, since
it retains aff its ies after pasing
through a red-hot tube of porcelain. When
placed io contact with oxigen gas, atmo-
spheric air, or azot, it does not alter or ab-
sorb it, and remains unaltered by it. If,
Rowever, cither of these gases contain wa-
ter, a thick - white vapour is formed, not
merely from the condensation of the gas,
bat from the precipitation of part of the
m;h it contained.

rom its being unaffected by any of the
combustible , its ba‘:eyil unknown:
but it is presumed from analogy to consist
of some base united with oxigen, and
Saving too powerful an attractiou for it to
yield 1t to any known combustible.

Mr. Heary infers, from some phznomena
that occurred in his eudeavours to decom-
Ppose t, that it is capable of being further
eugenised like the muriatic, and, in this
®ate of acting on mercury.

Waley, cither fluid or frozen, readily ab-
sorbs this acid ; which melts the ice, lower-
ing its temperature as it liquefiesit, or heats

water as it condenses jn it.

Most of the metallic oxides absorb this
acid in the state of gas but slowly; when
it 1s dimolved ixa water, it acts on them more
readily, and fo rins peculiar metallic salts.

From the remarkable property this acid
possesses of corroding glass, it has been
employed for etching on it, both in the

gasecus state and combined with water; and
a0 ingenious apparatus for this purpose is
given by Mr. Richard Knight o the Philo-
ical Magarine, vol. svu. p. 357.

M. Kortum, of Warsaw, having found
that some pieces of glass were more easil
acted upon by it than others, tried its c{-
fect on various stones. Rock crystal, ruby,
eapphire, lux sapphire, cmerald, oriental
ganet, amethyst, clirysolite, aventurine,

d a Saxoo topaz, a Brazilian topaz
» and an opal, being expoied to the

’c gas at a temperature of 122 F,
were ot acted upon. Diamond exposod
to the vapour on a common German stove
for four days was unaffected. Of polished
granite ueither the quartz nor mica ap-
to be attacked, but the feldt-spar
was readered opal:h e and muddy, and cover-
wita 2 white er. Chrysoprase,
opal from Hungarypo'.d Y melian
from Persia, agate, cha , greeht Si-
Serian asper, and commot that, were etch-
od by & in twenty-four hours; the chryso

i
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rasé nedr half # line deep, the onyx prett

geeply, the opal withd:l:g finest Z:dpmoz
regular etrokes, and all the rest more or
less irregularly. The uncovered part of the
brown flint had become white, but was
still compact: water, alcohol, and other
liquids, rendered the whiteness invisible,
but as soon as the flint became dryit appear-
edagain. ‘T'he same effect was produced on
carnelian, and on a dark brown jasper, if
the operation of the acid were stopped as
soon as it had whitened the part exposed
without destroying its texture. A piece of
black flint, with efflorescent white spots,
and partly covered with tire common white
crust, being ex; five days to the gas
at a heat of about G8° F., was reduced from
103 grains to 91, and rendered white
throughout. Some parts of it were render-
ed friable. White Carara marble in twen-
ty-four hours, at 779, lost 1-30th of its
weight, but the shining surface of its cry-
stallized texture was distinguishable. Black
marble was not affected either in weight os
colour, and agate was not attacked. Trans-
parent foliated gypsum fell into white
powder on its surface in a few hours; but
this powder was not soluble in dilute nitric
acid,—so that the Quoric acid had not de-
stroyed the combination of its principles,
bug deprived it of its water of crystalliza-
tion. A striated zeolite, weighuig 102

ins, was rendered friable on its surface
in forty-eight hours, and wéighed only 85§
grains. On being immersed in water, and
then dried, it gained 2§ grains, but did oot
recover its lustre.  Barytes of a fibrous tex-
ture remained unchanged. A thin plate of
Venetian tale, weighiog 124 grains, was
reduced to 81 grains in forty-eight hours,
and had fallen into a soft powder, which
floated on water. M. Kortum poured water
on the residuum in the apparatus, and the
next day the sides were incrusted with small
crystalline glitterirg flakes, adhering in de-
tached masses, which could not be washed
oft with dilute nitrous acid.

Of the combination of this acil with
most of the bases littJe is known.

The native flust of lime, the fluor spar
already mentioned, is the most cominon. It
is rendered phosphorescent by heat, but this
property gradually goes off, and cannot be

roduced a’second time. With a strung

eat it decrepitates. At a heat of 130° of
Wedgwood it enters into fusion in a clay
crucibie. It is not acted upon by the air,
and is insolnhle in water. Concentrated
sulphuric acid deprives it of the fluoric
acid with cffervescence, at the common
temperature, but heat promotes its actiog.
Basides its use for obtaining this acid, it is
much em})loyed in chim:g ornameats, and
as a flux for some ores and stones.

The fluoric acid takes barytes from the
pitric-and murdatic, and forms a sait
Gttle soluble, that effloresces in the air. -

With magnesia it K)recipime-. aceordiog
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to 'Scheele, in a gelatinous mass. But Berg.
man says, that a_ part remains in solution,
and bv spontaneous evaporation shoots on
the sides of the vessel into crystalline
threads resembling a  transparent mass.
The bottom of the vessel affords also cry-
stals in hexagonal prisms, ending in a low
pyramid of three rhombs. He adds, that
no acid decompuses it in the moist way,
and that it is unalterable by the most vio-
lert fire.

The fluat of potash is not crystalliz-
able; and if it be evaporated to dryness it
soon deliquesces. Its taste is somewhat
acrid and saline. It melts with a strong
heat, is afterward caustic, and attracts moi-
sture. ’

This fluat, as well as those of soda and
ammonia, are commonly obtained, as Four-
croy conceives, in the state of triple salts,
being combined with siliceous earth.

‘T'he flunt of soda affords small crystals
in cubes and parallclograms, of a bitterish
and astringent taste, decrepitating on burn-
ing coals, and melting into semitransparent
globules with the blowpipe without losing
their acid. It is not deliquescent, and diffi-
cultly soluble. ‘The concentrated acids
disengage its acid with effervescence.

‘The fluat of ammonia may be prepared
by adding carbonat of ammonia to diluted
fluoric acid in a leaden vessel, observing,
that there is a small excess of acid. T'his
is a very delicate test of lime.

Fourcroy informs us, that ammonia and
magnesia form a triple salt with the fluoric
acid.

Scheele observed, that the fluoracid unit-
ed with alumineinto a salt, that could not
be crystallized, but assumed a gelatinous
form. Fourcroy adds, that the solution is
always acid, astringent, decomposable and

recipitable by all the earthy and alkaline
iases, but capable of uniting with silex
and the alkalis into various triple salts. A
native combination of alumine and soda
with fluoric acid has been found Litely ina
semitransparéat stone from Greenland. See
CRYOLITBS N

The affinity of the fluosic acid for silex
hasalready appeared. If the acid solution
‘#f iluat of silex, obtained by kecping .the
sclation of the acid in glass vessels, Le eva-
‘porated to dryness,. the-fluoric acid may be
Wisengaged from the solid salt remaining,
as Fourcroy informs us, either by the pow-
erful acids, or by a strong heat: and if
the solution be kept in a vessel that admits
‘of a slow evaporation, siall brilliant crys
staly, transparent, hard, and apparently of-
a rhomboidal figure, will form on the {mt-
tom of the vessel, as Bérginan found in the
Zourse of two years' ganding. . N

Beside the fluor spar and .cryvlite, im:
awhich it is aburidaat, fluoric acid hi3s been
‘tletected in the topaz; inwavellite, inwhich,
however, it is not-rendered sensible by sule
yhiricacid ; and. in fossil teeth and fossil

-
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ivory, though it is not found in either of
these intheir natural state.—Schcelr.—Berg.-
man.—Fourcroy.—Henry.—Phil. Journal.—
Voigt's Mag. der Naturkunde.

Acip (Formic). It has long been known,
that ants contain a strong acid, which they -
occasionally emit; and which may be ob-
tained from the ants, either by simple distil-
lation, or by infusion of them'in boiling wa-
ter, and subsequent distillation of as much.
of the water as can be brought over with-
out burning the residue. After this it may
be purified by repeated rectifications, or
by boiling to separate the impurities ; ar
after rectification it may be concentrared
by frost.

This has now lost its rank as a separate
acid, as it has been shown by Fourcroy and
Vauquelin to be a compound of the malic
and acetic.

We have been informed, that it has been
employed among quacks as a wonderful re-
medy for the toothach, by applying it to
the tooth with the points of the forefinger
and thumnb.

Acip (Gavrric). Thisacid is found in
different vegetable substances possessing
astringent properties, but most abundaatly
in the excrescences termed galls, or nut-
galls, whence it derives its name. Itmay be
obtained by macerating galls in water, fil-
tering, and suffering the liquor to stand ex-
posed to the air. It will grow mouldy, be
covered with a thick glutinous pellicle,
abundance of glutinous flocks will fall
down, and in the course of two or three
months the sides of the vessel will appear
covered withsmall vellowish crystals, abun-
dance of which will likewise be found on
the under surface of the supernatant, pelli-
cle. These crystals may be purified by so-
lution in alcohol, and evaporation to dry-
ness. .

Or muriat of tin may be added to the
infusion of galls till no more precipitate falls
fiown ; the excess of oxide of tin remaining
in the sulution may then be precipitated by
sulphurated hidrogen gas: and the liquor
will yield crystals of gallic acid by eva-
poration.

A more simple process, however, is that
of M. Fiedler. Boil an ounce of powder-
ed galls in sixteen ounces of water to eight,
and strain. Dissolve two eunces of alum in
water, precipitate the alumine by carbonat
of potash, and, after edulcorating it com-
pletely by repeated ablutions, add it to the
decoction, frequently stirring the mixture
with a glass rod. The next day filter the
mixture ; wash the precipitate with warm
water, till this will no longer blacken
sulphat of iron; mix the washings with
thg filtbted liquor, evaporate, and the gallic
acid will be obtained.in fine needled crystals.

These cryttals obtained in any ¢f these
ways, however, -according to - Mr. Davy,
are contamivated-with a smail partion of
extractive matter /‘and to purify them they
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may be in a glass capsule it a sand
heat, sublimed into aoother capsule,
inverted over this and kepr cool. M.
indeed recommends to procure the
acd by sublimation in the first instance;
putting the powdered galls into a glass re-
tort,and applying heat slowly and cautious-
ly ; when the acid will rise, and be conden-
sed in the neck of the retol:'t.h Th: proc:;
uires care, as, if the heat be carri
::qfar as S?isengagc the oii,the crystals will
be dissolved immediately. The crystals
thus obtained are pretty large, laminated,
and brilliant. 5 dh
The ic acid, on a red-hot
iren, btumg.lhwi(h ﬂanﬂ?c::d einits an aro=-
matic smell not unlike that of benzoic acid.
I is soluble in 24 parts of cold water, and
in 3 parts at a boiling heat. It is more
salubie in alcohol, which takes up an equal
weight if heated, and one-fourth of ita
weight cold.

Concentrated sulphuric acid decomposes
and carbonizesit ; and the nitric acid con-
wverts it into malic and oxalic acids.

United with barytes, strontian, lime, and
magnesia, it forms salts of a dull yellow
ecolour, which are little soluble, but more
o0 if their base be in excess. With alkalis
we only know it forms uk;ndthat are not

soluble in general, precipitate
::tyallic wlutions in coloured galiats.

Iis most distinguishing characteristic is
its great affinity formetallic oxides, so0 as to
take them in general from the most power-
ful acids. The more readily the metallic ox-
ides are to part with their oxigen, the more
they are alterable by the gallic acid. To a
solution of gold it imparts a green hue;
and a brown precipitate is formed, which
readily passes to the metallic state, and
covers the solution with -a shining golden
pellicle. With aitric solution of silver it
produces 2 similar effect. Mercury it preci-
statesof anorange yellow ; copper, brown;

E«nnth. of a lemon colour ; lead. white ;
irom, black. Platina, zine, tin, cobalt, and

llla_lqg:nae. are not precipitated by it.
ic acid is of extensive use in the
art of dyeing. as it cunstitutes one of the
incipal ingredients in all the shades of
and is em to fix or improve
several other colours. It is well known as
an ingredient in ink. See GarLLs, DyriNg,
and Ixx.

Acip (HroroTHiaN). Some of the
Germaa chemists disunguish mlphnn;tgd
hidrogen by this name, on account of its

3 rLembling those of an acid..

Acip (Laccic). About thé year 1786,
Dr. Anderson of Madras was made -ac-
quainted with a subtance formed as 2 kipd
of oidus by tbefemalecgf::imect of the
genus coccus, of whi e natives are
wery fond. This substance, which has a

iderable resembl to bees wax, he
named white lac. In 1789 a small quantit
of x was sent to Europe; and in 1793 it
was agalysed by D1» Pearson, at the request
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of sir Joseph Banks. It isof a gray colour,
opaque, rough, and in roundish piccesy
weighing from three to fifteen grains, and
fusible at 145°% Oa pressing it between the
fingers, particularly when fresh gathered,
a reddish fluid is squeezed out. -

Two thousand grains of the white lac
being exposed to a heat just sufficient to
melt it, 550 grains of a reddish watery li-
quid, like that pressed out by the fingers,
oozed out of the mass. To this Dr. Pearson
gives the name of laccic acid. .

This_fluid reddens blue litmus paper;
afterbeing filtered has a slightly saltish taste,
with bitterness, but is not at afl sour: when
heated smells like bread just baked; and
on standing depusits a small quantity of
sediment. Its specific gravity at 60° is
1:025. Having been evaporated till it
grew very turbid, it afforded on standing
small needle-shaped crystals in mucilaginous
matter.

Two hundred and fifty grains being put
into a retort, the liquor distilled over very
fast at the temperature of 200° and left a
small quantity of extr#ctive matter behind,
The dustilled” liquor was transparent and
ly‘ellowish. A strip of litmus paper, which

ad been put into the receiver, was not red-
dened, and another, previously immersed in
a solution of sulphat of iron, was turned
blue by solution of potash.

A hundred grains of the distilled liquor
being evaporated till it grew turbid, and
set by for a night, afforded a group of aci-
cular crystals, not amounting to a quarter
of a grain. ‘These tasted only bittensh.

A similar quantity evaporated to dryness
in 2 low temperature left a blackish resie
duum, which was not entirely dissipated
Ey heating the spoon very hot in'the naked

re.

Carbonat of lime dissolved in the distill
ed liquor with effervescence; and on adding
carbonat of potash a copious precipitation
ensued. A hittle of this mixture being eva-
porated to dryness, and the residuum heated
red-hot, nothing remained but carbonat of
lime and carbonat of potash.

This liquid did not render nitrat of lime
turbid; but it did both nitrat and muriat of
barytes.

he reddish liquor obtained by melting
the lac excited effervescence with carbonat
of soda, three grains of which were suffi-
cient to peutralise five hundred of the li~
quor. -A quantity of mucilaginous matter,
with a little carbonat of lime, was precipie
tated. The saturated solution being filter~
«ed, and duly evaporated, afforded on stand.
ing deliquescent crystals, which on ex
sure to fire left a residuum of carbonat of

. Lime-water produced a light purple tur.

bid appearaare in the reddish liquor, and

on standing clouds were just perceptible.

Sulphat of kime occasioned a white preci-

pitate, but nosmell of sulphurated hidrogen

gas was perceived, D’l'im:mu of galls gave
9
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a green precipitation. Sulgl‘:u of iron
produced a purplish colour, but no preci-
sitatiou: neither was any formed on ad-

ing to the mixture first a little vinegar,
and then a little potgsh. Acetit of lead
threw down a reddish precipitate, which
the addition of a little nitric acid redissolv-
ed. Nitrat of mercury produced a whitish
turbid mixture. Oxalic acid immediately
threw down some white needly crystals.
Tartrit of potash occasioned a precipitate
not unlike what takes place with tartarous
acid, but it did not redissolee on adding
potash.

it appears, tlrerefore, that this is either
a new acid, or an acid disguised by circum-
stances not yet developed.—Phil. Trans. for
1794, part 1.

Acip (LacTic). By evaporating sour
whey to one-eighth, filtering, precipitating
with lime-water, and separating the lime
by oxalic acid, Scheele obtaived an aque-
ous solution of what he supposed to be a
peculiar acid, which has accerdingly been
termed the lactic. To procure it separate,
he evaporated the solution to the consist-
ence of honey, poured on it alcohol, filter-
ed this solution, and evaporated the alco-
hol. The residuum was an acid of a yellow
colour, incapable of being Cdrystallized,
attracting the humidity of the air, and
forming dcliquescent salts with the earths
and alkalis.

Bouillon Lagrange has since examined it
more narrowly; and from a series of expe-
riments concludes, that it consists of acetic
acid, muriat of potash, a small portion of
iron probably dissolved in the acetic acid,
and an animal matter.—Ann. de Chimie.

Acip (Lituic). This was discovered
about the year 1776 by Scheele, in analy-
sing human calculi, of many of which it con-
stitutes the greater part, and of some, par-
ticularly that which resembles wood in ap-

arance, it forms almost the whole. It is
ikewise preseat in human urine, and in
that of the camel ; and Dr. Pearson found
it in those arthritic concretions commonly
called cha¥stones, which Mr. Tennant has
since confirmed.

The following are the results of Scheele’s
experiments on calculi, which were found
to consist aimost wholly of this acid:

1. Dilute sulphuric acid produced no ef
fect on the calculus, but concentrated dis-
solved ity and the solution distilled to dry-
ness left a black coal, giving off sulphurous
acid fumes. 2. The muriatic acid, either di-
luted or concentrated, had no effect on it
even with ebullition. 8. Dilute nitric acid at-
tacked it cold; and with the assistance of
heat produced an effervescente and red
vapour, carbonic acid was evolved, and
the caleulus was entirely dissolved. The
solution was acid, even when saturated
with the calculus, and gave a beautiful red
colour to the skin in half an hour after it
was applied ; when evaporated it became
of a blood red, but the colour was de-
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stroyed by 18ing a drop of acid: it did
not precipitate muriat of barytes, or metale
lic solutions, even with the addition of an
alkali: alkalis ‘rendered it more yellow,
and, if superabundant, changed it by a
strong digesting heat to a rozc colour; and
this mixture imparts a similar colour to the
skin, and is capable of precipitating sulphatof
iron black, sulphat of copper green, nitrat
of silver gray, superoxigenated muriat of
mercury, aod solutions of lead and zinc,
white. * Lime-water produced in the nitric
solution a white precipitate, which dissolv-
ed in the nitric and muriatic acids without
effervescence, and without destroying their
acidity. Oualic acid did not precipitate it.
4. Carbonat of potash did not dissolve it,
either cold or hot, but a solution of pers
fectly pure potash dissolved it even cold.
The solution was yellow; sweetish to the
taste ; precipitated by all the acids, even
the carbonic ; did not render lime-water
turbid ; decomposed and precipitated solu~
tion of iron brown;, of copper gray, of silver
black, of zinc, mercury, and lead, white;
and exhaled a smell of ammonia. 5. About
200 parts of lime-water dissolved the cal-
culus by digestion, and lost its acrid taste.
The solution was partly precipitated by
acids. 6. Pure water dissolved it entirely,
but it was necessary to boil for some time
360 parts with one of the calculus in pow-
der. This solution reddeoed tincture of
litmus, did not render lime-water turbid,
and on cooling deposited in st.all crystals
almost the whole of what it had taken u
7. Seventy-two grains distilled in a sna
lass retort over an open fire, and gradual-
y-brought to a red heat, produced water
of ammonia mixed with a lit.le animal oil,
and a brown sublimate weighing 28 grains,
and 12 grainsnf coal remained, which pre-
served 1ts black colour on red hot iron in
the open air. The brown sublimate was
rendered white by a second sublimation;
was destitute of smell, even when moisten-
ed by an alkali; was acid to the taste ; dis
solved in boiling water, and also in alcohol,
but in less quantity; did not precipitate
lime-water ; and appeared to resemble suc-
cinic acid.

¥ourcroy has found, that this acid is
almost entirely soluble in 2000 times its
weight of cold water, when the powder is
repeatedly trented with it. From his exe
periments he infers,”that it contains azot,
with a copsiderable portion of carbon, and
but little hidrogen, and little oxigen.

Of its  combinations with the bases we
kiow but little. The lithiat of lime is
more soluble than the acid itself; but on
exposure to_the air it is woon decomposed,
the carbonic acid in the atmosphere com-
bining with the lime, and precipitating
both the lithic acid and new formed carbo-
nat of lime separate from each other. The
lithiar of soda appears from the analvsis of
Mr. Tennant to constitute the chief part
of the concretions formed i the joints of
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gouty persons. T he Fithiat of potash is
obiauned by digesting calculi in caustic lix-
iviom; and Fourcroy recommendsthe pre-
cipitation of the lithic zcid from this solu-
tion by acetous achl, as a good proces for
obtaining the acid pure in small, white,
shining, and almost pulverulent needles.—
Schrele—Bersman.—Phil. Trans.—dun de
Chimie. .

Acip (Marsc). This acid is thus called
because it was found by Scheele chiefly in
the juice of apples, though few are met
with in 3 g eater variety of productions,
as it bas been discovered in almost all
fruits, in different parts of vegetables, and
in various iosects, particularly the ant.
Indeed all vegetable and even animal sub-
stances, that are capable of l_ning convert-
ed into oxalic acid by the action of the ni-
tric, appear first to acquire the proper-
ties OfPlhe malic acid ; and it may perhaps
be considered as the first stage of acidifica-
tion, in all the natural and artificial pro-
cesses, in which carbon and hidrogen are
combined with oxigen to form anacid; as
it contains a larger praportion of these ra-
dicals than uny of its kindred acids, and
retains more of the natureof the animal or
vegeuable substance from which it was
formed. The oxigenated muriatic acid
converts insipid vegetable substances into
the malic aad still more readily than the
nitric does, and the malic acid obtained is
more t, not so readily passing to
the state of oxalic acid. To convert gum
into malic acid nothing more is requisité

to powder it, put it into oxigenated
muriatic acid, and shake them together a
little while. .

As it is most pure and abundant ip un-
ripe apples, it may be obtained by saturat-
ing ther juice with carbonat of potash,
and precipi.ating with acetat of lead. When
no more talls down, the precipitate is to

washed with water, and then decom-
posed by adding dilute sulphuric acid, till
the sipernatanc fluid acquires a sour taste
unmised with any sweetness. If there be
an ¢icess of sulphuric acid, this may be
remedied by the addition of a little of the
malat of lead The sulphat of lead being

then separated by filtration, the liquid m.a;'

evaporated till it becomes of a thickish
consistence, and a dark red colour, but it

will ot yield crystals. .

In a great many fruits it is mixed with
citric acid, as in the juice of gooseberries
in particular, and the following mode may
be employed to scparate them. The juice
being boiled down to the consistence of
honey, pour vn it alcohol, which dissolves
both the acids, and leaves behind a large
quantity of mucilage Sguuate the two
acids in the alcaholic solution with carbo-
vat of lime, and wash the precipitate with
boiling water, which will take up the malat
of Jime, and leave the citrat, The malat of
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lime may then be decomposed by sulphuric
acid.

The malic acid will not crystallize, but
after having been boiled down s a thick
consistence will desiccate in layers like
a shining varnish by being exposed to
adry air. It is easily decomposed by fire,
and gives aut an acid liquor, a great deal
of carbonic acid gas, and a little carbonated
hidrogen, and leaves behind a light spongy
coal. Its'empyreumatic acid appears to re-
seinble that wKich has been termed pyro-
mucous. Kept in bottles, it undergoes a
slow spontaneous decomposition, ferments
perceptibly, becomes at first slightly vi-
nous, and deposits a2 mucous, filamentous,
flocculent sediment, which is ultimately
carbonized. It is alterable by all the pow-
erful acids, the sulphuric carbonizing it,
m'(cll the nitric converting it into oxalic'
acid.

The malat of barvtes is capable of so-
lution and erystallization. That of lime
affords small ‘irregular crystals, that are
not very soluble in boiling water, though
they are in an excess of their own acid, oc
in vinegar, as is likewise the malat of ba-
rytes. ‘The malat of lime, thus dissolved in
its own acid, grows thick in the air, and
forms a solid shining substance resembling
varnish. This malat has been found by
Vauquelin in various plants, and he ob-
serves, that, if the juice of a plant afford
a copious precipitate with oxalat of ammo-
nia, and with acetat of lead a light floccu-
lent precipitate, easily soluble in visegar,
we may be certain it contains malat of
lime. ‘The malat of alumine is very litcle
soluble : those of magnesia and the three
alkalis are deliquescent.

‘The malic acid precipitates the nitrats
of mercury, lead, and silver, in which it
differs from the citric acid. ’

Acip  (Merriric). M. Klaproth has
lately discovered in the melilite, or honey-
stone, what he conccives to be a_peculiar
acid of the vegetable kind combined with
alumine. ‘Thisacid is easily obtained by
reducing the stone to powder, and boilin
it in about seventy times its weight o
water; when the acid will dissolve, and
may be separated frow the alumine by fil-
tration. By evaporating the solution it
may be obtained in the form of crystals,
The following are its characters ;

It crystallizes in fineneedles or globulesby
the union of these, or small prisms. It docs
not seem however at first to possess this
property, but gradually acquires it on ex.
pusure to the air, perhups by absorbing
oxigen. Its taste is at first a sweetish sour,
which leaves a bitterness behind. On 3 -
plate of hot metal it is readily decomposed,
and dissipated in copious gray fumes, which
affect not the smell; lexving behind a small
quantity of ashes, that do not change either
red or blue tincture of litmus, Neutralized

Ds
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by potash it crystallizes in groups of long

risims : by soda, in cubes, or. triangular
ﬁxminz, sometimes in groups, sometimes
single: und by ammonia, in beautiful
prisms with six planes, which soon lose
their transparency, and acquire a silvery
white hue.  If the melitic acid be dissolved
in lime-water, and a solution of calcined
strontian or barytes bé dropped into it, a
white precipitate is thrown down, which
is redissolved on adding muriatic acid.
With a solution of acetit of barytes, it pro-
duces likewise a white precipitate, which
nitric acid redissolves. With solution of
muriat of barytes it produces no precipi-
tate, or even cloud; but, after standing
some time, fine transparent needly crystals
are deposited. ‘The melitic acid produces
no change in a solution of nitrat of silver.
From a solution of nitrat of mercury,
either hot or cold, it throws down a copi-
ous white precipitate, which an addition
of nitric acid “immediately redissolves.
With nitrat of iron it gives an abundant
precigitate of a dun yellow colour, which
may beredissolved by muriatic acid. With
a'solution of acetit of lead it produces an
abundant precipitate, immediately redis-
solved on adding nitric acid. With acetit
of copper it gives a grayish green precipi-
tate; but it E:)es not affect a, solution of
muriat of copper. Lime-water precipi-
tated by it is immediately redissolved on
adding nitric acid.

M. Klaproth was never able to convert
this acid into the oxalic by means of nitric

- acid, which only ehanged its brownish co-
lour to a pale yellow.

Acip (MoLyBpenovs). Molybdena is
susceptible of four different stages of orige-
pation: at the lowest it is in the state of a
Black oxide; its next is a blue oxide; with
an additional portion of oxigen it becomes
green, and, beginning to assume acid pro-~
perlics, s termed mclyldenous acid ; and
when it is saturated with as mugh oxigen as
it can take up, it is of a yellowish white co-
Jour, and is the molyldic avid, an account of
which is given in the succeeding article.

Acip (Moryspic). The ore of molyb-
dena is a substance that greatly resembles
plumbago or black lead; but its texture is
scaly, and it is not casily pulverised, on ac-
count of a degree of flexibility which its
laminx pessess. It muy, however, be re-
duced to powder by g g it in 2 mortar
with some sulphat.ufgjpmmn ; the hardaess
and angular figure of the paiicies of this
salt tending greatly 1o facilitate the division,
The :alt may afterward be wishied off by
three or four affusivns and decantations of
hot water. o ’ .

None of the known acids have any effect
upon molyhdena, except the sulphuric, ar-
cuic, and nitric. The ore of molybdena is
rot attacked by the arseaic acid till the wa-
ter is eviporated. I then the heat Be ia-
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crcased a little, arsenic rises into the neck of
the retort, and toward the end of the ope-,
ration sulphuret of arsenic is sublimed.
Sulphurous acid gocs over into the receiver.
The molybdic acid remains in the retort,
contaminated, however, with arsenic and
its sulphuret. )

‘The concentrated pitric acid being poured
upon powdered ore ef molybdena in the
proportion of two parts of the former to
one of the latter; the mixture is scarcely,
warmed in the retort, before the whole
mass passes over into the receiver with great
heat.  Scheele considers this mixture as in
danger of taking firc, when the quantity is
large, and therefore uses the diluted nitric
acid.

Six ounces of diluted nitric acid being
added to one ounce and a half of the pow-
dered ore of molybdena in a retort, no effect
takes place during the digestion; but as
soon as the mixture, begins to boil, red va-
pours are cxtricated with great intumes-’
cence, so that it is necessarv to use a large
retort. The distillation should be contie
nued td dryness; after which the same
quantity of nitric acid being again poured
on the residuum, it will be distilled off
with the same appearances as before. This
process being again and again repeated”
until the fourth or fifth time, the residual
powder becomes léss and less in quantity,
until ac last it consists of six drachms and'a
half of white pulverulent matter resem-
bling chalk. TEis substance, by edulcora-
tion with hot water, being freed from some
sulphuric acid and a small quantity of iron,
is the acid of molybdena. :

The ore, or sulphuret of molybdena may
likewise be converted into the acid state
by detonation in a red-hot crucible with
three or four times its weight of purified
nitre. The reddish alkaline mass which re-
maius is to be dissolved in water, and
affords both sulphat and nitrat of potash
by evaporation. The remaining lixivium
appears to consist of a combination of the
molybdic acid with a portion of the alkali.
This acid falls; down, upon the addition of
diluted sulphuric acid; which, however,
must be cautiously added, becavse an ex-
cess will suspend the, precipitate; and if
the solution be hot, no precipitate what-
ever easues. 1t is not easy to deprive this
precipitate of the last portions of alkali.

‘The molybdic acid may also be obtzined
by puwderning sulpliuret of molybdena, and
torrefying it in an inclined crucible, to se-
poate the sulphur, and oxigenate the me-
tol. The heat must be raised immediately
to a very high degree; and when the
molybdena has lost its brilliancy, and be-
come gray, the process is to be finished
vith a more moderate heat, to prevent fu-
sion, stirring the matter with an iron spa-
tula continually.  The acid is then to be
scparated, by digesting it repeatedly in a
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wlution of ammonia. kaving first reduced
it to a fine powder ; and the ammonia is to
be expelled by distillation in 2 glass recort,
and ultimately heating the resduum to a
white heat. “I'his mode has lately been re-
commended by ML Bucholz; but he ob-
serves, that the ammoma must be expelled
from the acid withuut delay; as by keeping
it a little while 2 decumposition takes
place.

The molvldic acid requires about five
hundred times its weight of water to dis<
solveit. The roiution is sour and austere
to the taste, reddens litmus, coagulates so-
lations of soap, and precipitates alkaline
sulphurets. The addition of potash forms
a salt, which is much more soluble in water
than the pure acid itself, and affords
erystals by evaporstion.  ‘This neutral sale
does nct rice g(; the action of heat, like
the pure acid irseif. With ammonia it
form; a asutral salt, which parts with its
alkali in a gentle heat. The solution of
the acid expels the carbonic from chalk or
mag-etia, and effervesces with alumine,
forming salts of dithicuit solution with these
earchs. It precipitates barytes from its ni-
trous or munatic solutions, and forms a
eeutral compound very sparingly soluble
in cold water ; but it does not precipitate
the wolutions of other earths. It precipie
tates sitver, mercury, and lead from the
ritrous acid, and atso lead from the mu.
riatic acid. These precipitates are reduci-
ble by the blow-ipe upon charcoal. The

other metals are not precipitated. ‘The
peutral sikaline molybdats precipitate all
metallic sclutions.  Gold, muriat of mer-
cory, zinc, and niangancse are precipitated
in the form of a white powder; iron and
tin from ctheir solutions in muriatic acid; of
8 brown coleur; cobalt, of a rose colour;
copper, blue; and the solutions of alum
and quick lime, white. If a dilute solution
of receut muriut of tin be prezipitated by a
dilate solution of molybdat of potash, a
bexutiful blue powder is obtained.
‘Ihe concentrated sulphuric acid dis-
solves 2 cousiderabie quantity of the mo-
lsbdic acid, the solution becoming of a fine
blue colour as it couls, at the same time
that it thickens: the colour disappears
ag-in on the applicatioa of heat, but re-
turns again by ccoling. A strong heat cx-
pels the sulphuric acid. The nitric acid
has po effect on it « but the muriatic dis-
wlves it in considerable quantity, and
leaves a dark blue residuum when distilled.
With astrong heat it expels a portion of
wiphuric acid from sulphat of potash. It
abo disengagzes the acid from nitre and
ccmmon alt by distllation. It has some
action upon the filings of the metals in the
B.Cist way.
The molybdic acid has not yet been em-
‘oved in the arts, though experiments
Lv: lately been mad> for the purpose . of
mcermaming its useful properties. . Mr.
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Hermbstaedt has found,. that it throws
down a dark violet precipitate from tinc-
ture of cochineal ; and that a piece of ker-
seymere, boiled in a solution of the acid,
acquired a colour approaching to bright
green, whicl: was converted into a bluetsh
gray by diying in the sun. 'The cloth
impreguated with this mordant was dyed
of an agrecuble violet by immersion in 2
bot bath of cochineal. Mr. Jaeger carried
these experiments still further. He used
the supermolybdat of potash. A sulution
of this salt being mixed with a saturated
solution of tin was boiled for half «n hour
in aretort, and then set by for eight op
ten davs. The supernatant liquor, which
by this time had acquired a deep blue
colour, gave a bright blue colour to muss
lin, and a decper blue to woollen. Mixed
with infusion of quercitron bark it gave
a good Saxon green. He tried it likewise
with other colours, and found the results
in general very satisfactory, many of the
colours being extremcly fixed, and unalter.
able by the sun, air, or acids.- In particu-
lar, he obtained a black much more dura-
ble than the common by a compoition of
molybdat of potash, acetit of alumine, and
logwood. He likewise found, that the blue
tincture above mentinned, if evaporated by
a gentle heat, affurded a fine blue, soluble
in water, and capable of being employed
either for writing or painting. Richter
had long before obtained a fine blu¢ pre-
cipitate tfrom molybdat of potash and muriat
of tin.—Fourcray.—Phl. Trans—Scherer's
Chem. Journ. . .

Acip (Mowoxywic). In the botanic gar.
den at Palermo, Mr. Thompson found an
uncommon saline substance on the trunk
of a white mulberry-trece. It appeared as
a coating on the surface of the Eark in lit-
te granulous drops of a ycllowish aud
blackish brown ‘colour, and had likewise
penetrated its ssubstance. M. Kiaproth,
who znalysed it,. found that its taste was
somewhat like that of succinic acid; on
burning coals it swelled up a little, emitted
a pungent vapour scarcely visible to the
eye, and lcft a slight earthy residuum. Six
hundred grains of the bark loaded with it
were lixiviated with water, and afforded
320 grains of a light :zlt, resembling in
colour a light wood, and composed of short
needles united in radii. It was not deli-
quescent; and though the crystals did not
forr till the colution was grcatl{ condensed
by evaporaiidn it is nat very soluble, since
1000 parts of water dissplve but 35 with
heat, and 15 cald.

This salt was found to be a cotapound
of lime and a pecuiiar vegetable acid, with
some extractive matter. .

To obtain the acid scparate, M. Klap-
roth decomposed the calcareous salt by
acetit of lead, and scparated the lead by
sulphuric acd. He hkewise’ decumposed
it directly by sulphuric acid. ‘L'be pro-
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duet was still more like succinic acid in
taste; was not deliquescent; easily dis-
solved both in water and alcohol ; and did
not precipitate the metallic solutions, as it
did in combination with lime. Twenty
grains being slightly heated in a small glass
setort, a confile of drops of an acid liquor
first came over; next a concrete salt arose,
that adhered flat against the top and part
of the neck of the retort in the form of
prismatic crystals, colourless and transpa-
rent; and a coaly residuum remained.
‘The acid was then washed out, and cry-
stallized by spontaneous evaporation. Thus
sublimation appears to be the best mode
of purifying the salt, but it adhered too
strongly to the lime to be separated from it
_direcgy by heat without beipg decom-

Not having a sufficient quantity to de-
termine its specific characters, though he
conceives it to be a peculiar acid, comin
nearest to the succinic both in taste an
other qualities, Mr. Klaproth has provi-
sionally given it the name of moroxylic,
and the calcareous salt containjng it that of
moroxylat of lime.—Scherer's Allg. Journ.
der Chemie. ,

Acip (Mucous). This acid has been
generally known by the name of saccholac-
tic, because it was first obtained from sugar
of milk; but as all the gums appear to
afford it, and the principal acid in sugar of
milk #s the oxalic, the French chemists in
general now distinguish it by the name of
mucous acid. Hermbstaedt indeed sup-
poses, that it is merely an oxalat of lime
combined with a fatty matter; but expe-
riments seem to show the contrary.

It was discovercd by Scheele. Having
poured twelve ounces of diluted nitric acid
on four ounces of powdered sugar of milk
in a glass reiort on asand bath, the mix-
ture became gradually hot, and at length
effervesced violently, and continued to do
80 for a considerable time after the retort
was taken from the fire. It is necessary
thereforc to use a large retort, and not to
lute the receiver too tight. ‘The efferves-
cence hawing ncarly subsided, the retort
was again placed on the sand heat, and the
nitric acid distilled off, till the mass had
acquired a yellowish colour. This exhibit-
ing no crystals, cight ounces more of the
same acid were added, and the distillation
repeated, till the yellow colour of the fluid
disappeared. As the fluid was inspissated
by cooling, it was redissolved in eight
ounces of water, and filtered. ‘T'he filtered
liquor held oxalic ‘acid in solution, and
seven drams and a halt of a white powder
remained on the filier. This powder was
the acid under consideration.

1f one part of gum’be heated gently
with two of nitric acid, till a small quan-
tity of nitrous gas and "of carbonic acid is
disengaged, the dissolved mass will depasit
on cooling the mucous acid. ~ According to
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Fourcroy and Vauquelin, diffierent gums
yig:‘d from 14 to 26 hundredths of this
acid.

This pulverulent.acid is soluble in about
60 parts of hot water, and by cooling a
fourth part separates in small shining
scales, that grow white in the air. It des
composes the muriat of barytes, and both
the nitrat and muriat of lime. It acts very
little on the metals, but forms with their
oxides salts scarcely soluble. It precipitates -
the nitrats of silver, lead, and mercury.
With potash it forms a salt soluble in eight
parts of boiling water, and crystallizable by
cooling. The mucit of soda requires but
five parts of water, and is equally crystal-
lizable. Both these salts are still more so-
luble when the acid is in excess. The
mucit of ammonia is deprived of its base
by heat. The mucits of barytes, lime,and
magnesia, are nearly insoluble —Schecle's
Essays.—Fourcroy.

Acip (MuriaTic), known in com-
merce by the name of spiit of salt. As
common salt consists of this peculiar acid
united with soda by so strong an affinity
that both substances may be driven up by
heat, instead of any separation taki
place, the acid itself cannot be obtain
alone, but by means of processes in which
a third substance is presented to combine
with the alkali. Various methods were
formerly used, in which the common salt
was ground with earthy substances, and
then exposed to distillation. These me-
thods have been discontinued in England
since the sulphuric acid-has been obtained
at an easy rate. In the anticnt method,
common salt was previously deerepitated,
then ground with dried clay, and kneaded
or wrought with water to a moderately
stiff consistence, after which it was divided
into balls of the size of a.pigeon's egg:
these balls, “being previously well dried,
were put into a retort, so as to fill the ves-
sel two-thirds full; distillation being thea
proceeded upon, the muriatic acid came
over when the heat was raised to ignition.
In this process eight or ten parts of clay-ta
one of salt are to be used. The retort
must be of stone-ware well coated, and the
furnace must be of that kind called rever-
beratory.

It was formerly thought, that the salg
was merely divided in this operation by the
clay, and on this account more readily
gave out its acid: but there can be little
doubt, that the effect is produced by the
siliceous earth, which abounds in large
proportions in all natural clays, and de-
tains the alkali of the salt by combiuing
with it.

The extrication of muriatic acid from
common salt by means of the sulphuric is
much the most elegant and effectual. The
Eiglish manufacturers use iron stills for
this distillation, with earthen heads: the
philosopbical chemist will doubtlesa prefer
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glass. One , by weight, of strong sul-
phuric acid l:.":o‘a to three of de-
crepitated sea salt, in a retart, the upper
part of which is furnished with a tube or
neck, through which the acid is to b;
ured upon the salt. The aperture o
?l‘:is tube must be closed withp: ground
stopper immediazely after the pouring. The
sulphuric acid immediately combines with
the alkali, and expéls the muriatic acid in
the form of a2 peculiar air, which is ra-
pidly abworbed by water, but may be con-
fined \by mercury. As this combination
and disengagemeat take place without the
applicazion of heat, and the aérial fluid es-
capes very readily; it is pecessary to ar-
range and lute the vessels together before
the vitrialic acid is added, and not to make
any fire in the furnace until the disengage-
ment begius to slacken; at which time it
must be very gradually raised. Before the
modern improvements in chemistry were
made, a great part of the acid escaped for
waut of water to combine with; but by
the use of Woulfe's apparatus (See Laso-
xaTorY), the acid air is made to . pass
through water, in which it is condensed,
and forms muriatic acid of double the
weight of the water, though the bulk of
this fluid is increased one ialf ounly. The
acid condensed in the first receiver, which
contains no water, is of a yellow colour,
arising from the impurities of the salt.
marine acid in commerce has a
straw colour: but this is owing to acciden-
tal impurity; for it does not obtain in the
acid produced by the impregnation of wa-
ter with the aériform acid.

The base of the muriatic acid has never
yet been ascertained.  Some years ago Dr.
Girianter peremptorily announced that it
was a compound of hidrogen and oxigen,
because he conceived it to have been de-
composed in some experiments in which
hidrogen was produced. ‘In all of these,
however, water was present; for Girtanner
was so upacquainted with the nature of
this acid, as to conceive what he used in a°
fluid state to be free from water: amd in
several experiments, both analytical and
synthetical, made by Van Mons with a
view to ascertain this point, he could ob-
tain nothing decisive, either to conﬁrn"t or
refute this hypothesis; for though hidro-

was sometimes produced, it could rever
{:nuncquivocally ascertained to have pro-
ceeded from the muriatc acid, and in.all
his attempts at synthesis he was unsuccess-
ful. Of the experimments of Tassaert, and
of those of Mr. Henry, both of whom
ursued the investigation, the same may

e said. Berthollet has inferred, chiefly
from a fact vbserved by Humboldt, that a
portion ¢f muriat of iron was formed
exposing sulphat of iron to the action of
oxnde of pitrogen ; and from those of Ca-
vendish, who observed, that nitric acid
formed from oxigen and nitrogen by the
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electric spark precipitated nitrat -of silver,
and that nitrat of potash, from which part
of its oxigen was expelled by heat, did the
same; that the muriatic acid is a compound
of both hidrogen and nitrogen with uxigen.
The discovery of galvanism has opened 2
new field of inquiry. Professor Pacchioni
of Pisa, and Mr. Peele of Cambridge,
both profess to have found muriatic acid
formed in water by its agency ; and Mr.
Heory obtained a similar result, though
he was not perfectly satisfied that no
source of failacy was present. ‘The experie
ment was_attempted by the Galvanic So-
ciety at Puaris wi:hout success: but more
lately Mr. Sylvester has tried it with great
care, and found that muriartic acid is gene~
rally formed; though sometimes the acid
roduced is found to be the nitric, with
ittle or none of the muriatic. Bot in all
these instances the quantity produced was
so very small, that nothing conclusive cag
be affirmed, at lcast with respect to the base.
We must not omit to mention here too
the experiments of Mr. Lambe, who found;
that when pure iron filings were subjected
to the action of a solution of sulphurated
hidrogen, a muriat of iron was. obtained;
and those of M. Biot, who infers, from his
curious rescarches on refraction, that mu-
riatic acid can neither be an oxide of hi-
drogen with less oxigen than water, as
some have supposed, nor have nitrogen for
its base. ;
Whatever :his base may be, it appears
to be capable of existing in three different
states of combination distinguished by the
terms muriaiic, oxizenised, and hypenu::;um'-
sed muriatic acid. Mr. Chenevix indeed has
suggested, thac the first is the radical, and
the uther two might be termed muriatous
and muriatic acids: but his radical is pos-
sessed of the characters of an acid in too
dcecisive and potent a manner to be easily
dismissed from its rank. ]
The muriatic acid is one of those longest
known, and some of its compounds are
amouy those salis with which we are most
familiar. They are all soluble in water.
‘I'he muriat of barytes crystallizes in ta-
bles bevelled at the edges, or in octaddral
ramids applied base to base. It is solu-
K{e in five parts of water at 60°, in still less
at a boiling heat, and also in alcohol. It
is not altered in the air, and but partially
decomposable by heat. ‘I'he sulphurie acid
scparates its base; and the alkaline carboe
nats and sulphats decompose it by double
atfinity. It is best prepared.by dissolvin,
the carbonat in dilute muriatic acid : ans
if contaminated with iron or lead, which
occasionally happens, these may be scpae
rated by the addition of a sma}l quantity
of liquid ammonia, or by boiling and stire
ring the solution with alittle lime. Mr,
Goettling recomuiends to prepare it from
the sulphat of barytes: eight parts of which
in fine powder are to be mixed with two of
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fnuriat of soda, and one of charcoal pow-
der. ‘Yhis is to be pressed hard into a
Hessian crucible, and exposed for an hour
and a half to a red heat in 2 wind furnace:
‘The cold mass, being powdercd, is to be
Boiled a minute or two in sixteen parts of
tvater, and then filtered. To this kquor
muriatic acid s to be added by little and
fitele, till suiphurated hidtogen ceases to
e evolved; 1t is then to be filtered, a
Tittle hot water to be poured on the resi-
Quum, the liguor evaporated to a pellicle,
filtered again, and then set to crystallize.

: As the muriat of soda is much more solu-

Ble than the muriat of barytes, and does
frot scparate bv cooling, the muriat of
Barytes will crystallize into a perfectly
wrhite salt, and leave the muriat of soda
fn the maother water, which may be eva-
Z:mted repeatedly il no more muriat of

rvtes is obtained. This salt was first
employed in medicice by Dr. Crawford,
<hiefly in screfulous comp‘aims and cancer,
®Heginning with doses of a few drops of the
exturated solution’ twice a day, aund in-
reasing it gradually, as far as forty or fifty
ddrops 1n sture instances.  In large doses it
excrtes niusea, and his deleterious effects.
Fourcroy sayvs it hus been found very suc-
vessful i scrofuls in France. It has iike-
wise been reccommended as a vérmifuge;
amd we have given it with much apparent
sdvantage, cven to very young children,
where the usual symptoms of worms oc-
curred, though noné were ascertained to
be present.  As a test of sulpharic acid it
s of great uce. =

The nuriat of potash, formerly known
by the names of felnfige salt of Sylvins,
thgestive enlt, and reueierated sea salt, cry-
stallizes in regular cubes, or in rectangular
E;rnllelupipc uns ; decrepitating on the fire,

thout losing much of their acitl, and ac-
Yuirmg a~littke moistere from damp- a'r,
and giviug it out again in dry. Their taste
s saline amd ditter. ‘Ylhey are soluble in
thrice their weight of cold water, and in
but litele less of boiling water, so 2s to re-
t}uirc spdiitaneous evaporation for crystal-
#1zing.  Fourcroy recommends, to cover
the vessel with gauze, and suspend hairs
¥n it, for the purpose of vbtziniug regular

- erystals.

- It is sometimes prepared in decomposing
séa salt by common’ potash for the pur-
E:se of abtaining scda ; and may be foru.ed

y the direct combination cf its constitucnt

arts i

It is decomposable by the sulphuric and
mitric acids, and in the dry way by the
phosphoric. Barytes decomposes it, though
ot completely.  And both silex and alu-
tine dccompose it partially in the dry
‘way. It decomposes the earthy nitrats, so
that it might be used in saltpetre manu-
factories to decompose the nitrat of lime.

Muriat of soda, or comwmon salt, is of
considerable use in the arts, as well as a
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hecessary ingredient in our food. It ery-
stallizes in cubes, which are sometinies
grouped tugether im various ways, and not
unfreqnemﬁ form hoilow quadringular
pyramids. In the fire it decrepitates, mickis,
and is at length volatilized. “When pure,
it is not defiquescent.  Oue part is seluble
in 2; of cold water, and in little less ol
hot, 8o that it ciannot be crystillized but
by evaporation.  According to M. Che-
nhevix it is soluble in alcohol 2lso, porticus
larly wheu it is mixed with the hyperoxy-
munat.

Common sa't is found in Jarge masses, or
in rocks under the earth, in England and
clsewhere. In the solid form it is called
sal gem or rack salt.  If it be pure and
transparent, it may be immediatcly used
in the statc in which it is found ; but if it
contain any impure ear.hy particdes, it
should be previously freed from them. In
some countries it is found in incredible
quantities,” and dug up like metals froin
the bowe's of the earth.  In this fiamer
has this szlt been dog out of the celebfated
salt mines newr Bochnia and WieliéZka, in
Poland, ever since the middle of the 15th
century, comsequently above these /00
years, in such amazing guantitics, that
suinetimes  there have been 20000 *tons
ready for sale. In these mines, which ate
said to reach to the depth of several bun®
dred fathoms, 500 men are canstantly emt
ployed. The pure and transparent salt
necds no other preparation than to' be
beaten to ‘small pieces, or ground in a mill.
But that ‘which is more impure must be
elutriated, puritied, and boiled. ‘That which
is quite impure, and full of small stones,
is sold under the name of rock salt, and is
applied to ordinary uscs; it may likewise
be used for strengthening weak ‘and poor
brine-springs. ‘

Though the salt mines” of Wieliczka,
near Cracow in Poland, have long asto-
nished the philosopher and traveller, vet it

Jdeserves to be remarked, that the quantity

of rock sdlt obtained from the mines of
Notfthwich is greatly superior to that ch-
tained at Cracowv.  “F'he bishop of Liandaff
alfirms, that a single pit, izto which he
descenced, vielded at amedium 4000 tons
of salt in a vear, which alane is about two-
thirds of that raised in the Polith mines.
‘T'his rock salt ¥s ncver used on our tables
in its crude state, &s the Puolish rock salt is;
and though the pure transparent salt might
be used with our food, without any dan-
ger, yet it is prohibited under a penalty
of 40s. for every pound of rock salt sv ap-
plied. It is partly purified in water, and a
great part @f it is sent coastwise to Liver-
pool and other places, where it is used ei-
ther for streng:hening brine-springs or sea-
water. ’

Eeside the salt mines here mentioned,
where the common salt is found iu a con-
crete state, under the name of rock sult,
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there is at Cordova, in the incé of
Canalonia in Spain, 2 remarE:' ble solid
mountain of rock sakt: thismountain is be-
tween four and five hundred feet in height,
and a Yeague in circuit; its depth below the
surface of the erth is cot known. This
mountain contains the rock sakt without the
least admixture of any other matter.
The watens of the ocean every where
abound witk comon salt, though in dif-
ferent proportics.  The water of the Bal-
tic sea 13 1id to contain one sixty-fourth of
ite weight of salt; that. of the sea between
England md Flanders contains one thirty-
secord part; that on the coasts of Spain,
oce sixtesnth part; and between the tro-
picvitis said, perha erroneously, to con-
in from an eleventh to an eighth part.
The water of the sea contains, beside
the comimon salt. a considerable propor-
fion of moriat of maymesia, and some sul-
phat of lime: The former is the chief ine
Ef':dxmtof the remaining liquid which is
after the extraction of the common
elt, 2ud is called the mother water. Sea-
water, if taken up near the sutface, con-
tains also the putrid remains of animal sab-
#tances, which render it uauscous, and in
I.lokng continued calm cause the sea to
stink.

* The whole art of extracting salt from

Wnaters which contain it consists in evapo-
rating the water in the cheapest and wost
convenient manner. In England, a brine
composed of sea water, with the addition
of rock salt, is evaporated in large shallow
iron boilers; and the crystals of salt are
taken out in baskets. In Russia, and pro-
bably in other northern countries, the sea
water is d to freeze; and the ice,
which is almost entirely fresh, being taken
pat, the remaining brine is much stronger,
and s evaporated by boiling. In the
southern parts of Europe the salt-makers
take advantage of spontaneous evaporation.
A flat piece of ground near the sea is
chosen, and banked round, to prevent its
being overflowed at high water. The space
within the banks is divided by low walls
into several compartments, which syccos-
sively communicate with each other. At
tide, the first of these is filled with

sea water ; which, by remaining a certain
time, deposits its impurities, and loses part
of its aqueous fluid. The residue is then
suffered to run into the next compartment;
and the former is again filled as before.
FProm the second compartment, after a due
time, the water is transferred into a third,
which is lined with clay well rammed and
fevelled. At this period the evaporation is
usually brought to that degree, that acrust
of salt is formed on the surface of the wa-
ter, which the workmen break, and it im-

mediately falls to the bottom. They con-

tinue to ‘do this, until the qdantity is suffi-

cient to’ be raked out, and dried in heaps.

Fhis is called tay salt.
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In some parts of France, and also on the
coasts of China, they wash the dried sands
of the sca with a small proportion of wa-
ter, and evaporate this brine in leaden
boilers.

“There is no difference between this sale
and the lake salt extracted from different
lakes, excepting such as may be occasioned
by the casual intervention of some sub-
stances. In this respect the Jeltonic salt-
water lake, in the Russian dominions near
Saratow and Dmitrewsk, deserves our at-
tention. In the vear 1748, when the Rus-
slans first fetched salt theuce, the lake was
almost solid with salt; and that to suth a
degree, that they drove their heavy wag-

fns over it, as over a froren river, and

roke up the salt. But since the year 1757
the water has increased so much, that at
this time it is nothing more than a lake
very strongly impregnated with salt. The
Jeltomic lake salt contains at the same time
alum and sulphat of Wagnesia.

At scvcra{) places in Germany, and at'
Montmarot -in France, the waters of salt
springs are pumped up _to a lurge reservoir
at the top of a building or shed; from'
which it drops or trickles ‘throngh' small
apertures upon boatds covered with brashe
wood. The large surface of ‘the water thus'
expbsed to the air cduses a véry consider
able evaporation; and the brine is after
ward conveyed to the boilers for the pers
fect separation of the sat. :

To free common salt from those mix-
tures, that render it deliquescent and less
fit for the purposes to which it is applied,
it may be put into_a conical vessel with z
small aperture at the point, and a saturatéd
solution of the muriat of soda boiling hot
be qured on it. This solution will dissolve
and carry off any other salts mixed with
the soda, and leave it quite pure by rev
peating the process three or four times, - *

Prom this salt, as already observed, the
muriatic acid is extracted; and of latd
years to obtain its base scparate, in the
most ceconomical mode, for the purposes of
the arts, has been an objcet of rescarche
The'process ¢f Scheele, which consists i
mixing the muriat of soda with red oxidé
of lead, making this into a soft paste with
water, and allowing it to stand thuos for
some titme, moistening it with water as it
gets dry, and then separating the soda frottt
the muriat of lead by lixiviation, has been
resorted to in this country. A Mr. Turner
some years ago had a-patent for it; cone
verting the muriar of lead into a pigment,
which was termed mincral or patent yrllow,
by heating it to fusion. ‘The oxide of tead
should be at least twice the weight of the
salt. This would have answered extremely
well, had there been an adequate and re-
gular demand fufr the pigment. At present,
we understand, the greater part of the
carbonat of soda in the market is futnished
by decomposing the sulphat of soda, left
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afrer the muriatic acid is expelled in the
usual way of manufacturing it from com-
mon salt.” Various processes for this pur-
were tried in France and made public
y the French government, all dependin,
on the principle of decomposing the aci
of the sulphat by charcoal, and at the same
time adding some other material to prevent
the soda from forming a sulphuret. What
they consider as the best, is to mix the sul-
phat of soda with an equal weight of chalk
and rather more than half its weight of
charcoal powder, and to expose the mix-
ture in a reverberatory furnace to a heat
sufficient. to bring them to a state of im-
perfect liquefaction. Much of the sulphur
formed will be expelled in vapour and
burned, the mixture being frequently stirred
to promote this; and this is continued till
the mass on cooling assumes a fine grain.
It is then left exposed to a humid atmo-
sphere, and the carbonat of soda may be
extracted by lixiviaton, the sulphur not
consumed having united with the lime.
Tinmen’s shreds, or old iron, may be em-
ployed instead of chalk, in the proportion
of 65 parts to 200 of sulphat of soda and

62 of charcoal ; or chalk and iron may be’

used at the smme time in different propor=
tions. The muriat of soda might be de-
composed in the first instance by the sul-
%ﬂt of iron, instead of the lulpf\uric acid.

e carbonat of soda thus prepared, how-
ever, is not free from sulphur, and Dizé re-
commends the abstraction of it by addin,
litharge to the lixivium in a state of ebulli-
tion, which will render the alkali pure.
Oxide of manganese was substituted in the
same way with equal success ; and this ma
be used repeatedly, merely by calcining it
after each time to expel the sulphur.

Mr. Accum gives us the following me-
thod, as having answered extremely well
in asoda mannfactory, in which he was
employed :—Five hundred pounds of sul-
phat of soda, procured from the bleachers
who make alarge quantity in preparing
their muriatic acid from common salt, were
put into an iron boiler with a sufficient
quantity of soft water. Into another boiler
were put 560lbs. of good American potash,
or 570 if the potash were indifferent, dis-
solved. in about 20 pails of water, or as
little as possible. When both were brought
to boil, the solution of potash was ladled
into that of sulphat of soda, agi.ating the
mixture, and raising the fire as quickly as
Eossible. When the whole boiled it was
ladled into a wouden gutter, that conveyed
it to 2 wooden cistern lined with lead near
half an imch thick, in a cool place. Sticks
were placcd across the cistern, from which
slips of sheet lead two or three inches wide
hung dowa into the fuid about four inches
distant from each other. When the whale
was cold, which in winter was in about
three days,.the fluid was drawn off, the
crystallized salt was detached from the
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slips of ‘lead, and the rock of salt fired to-
the bottom was separated by a chise! and
mallet. The salt being washed in the same
cistern, to free it from impurities, was then
returned to the boiler, dissolved in clear
water, and evaporated till a strong pelli-
cle formed. Letting it cool till the Eand
could be dipped into it, it was kept at this,
temperature as long as pellicles would
form over the whole surface and fall to the
bottom. When no more pellicles appeared
without blowing on the surface, the fire
was put out, and the solution returned into
the cistern to crystallize. If the solution
be suffered to cool pretty low, very little
sulphat of potash will be found mixed with,
the soda; but the rocky masses met with.
in the market generally contain a pretty
large guantity. In the process above de-
scribed the produce of the mixed salt from.
100lbs. of sulphat of soda was in gemcral
from 136 to 1391bs.

Beside its use in seasoning our food, and
preserving meat both for domestic con-
sumption and during the longest voyages;
and in furnishing us with the muriatic acid
and soda; salt forms a glaze for coarse
pottery by being thrown into the oven,
where'it is baked ; it improves the white-.
ness and clearness of glass ; it gives greater,
hardness to soap ; in melting metals it pre-
serves their surface from calcination by de-.
fending them from the air, and is employed
with advantage in some assays; it is used
as a mordant, aud for improving certgin
colours; and enters more or less into many
other processes of the arts,

The muriat of strontian has nat long
been known. M. Klaproth first distin-
guished it from muriat of barytes. It
crystallizes in very slender hexagonal
prisms; has a cool pungent taste, without
the austerity of the muriat of barytes, or
the bitterness of the muriat of lime; is so-
luble in 0735 of water at 60° and to almost
any amount in boiling water ; is likewise
soluble in alcohol, and gives a blood red
colour to its flame. )

It has never been found in nature, but
may be prepared in the same way as the
muriat of barytes.

The muriat of lime has been known by
the names of marine selenite, calcarcous maa
rine sall, muria, and jired sal ammoniac,
It crystallizes in hexaédral prisms termi-
nated by acute pyramids; but if the solu-
tion be greatly concentrated, and exposed tq
a low temperature, it is condensed in con-
fused bundles of needly crystals. Its taste
is acrid, bitter, and very disagreeable. It is
soluble in half its weight of cold water,
and by hecat in its own water of crystalli-
zation, It is one of the most deliquescent
salts known, and when deliquesced has
been called oil of lime. It exists in nature,
but neicher very abundantly nor very

ure. It is formed in chemical laboratories
in the decomposition of muriat of am-
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moaia ; and Homberg found, that, if itwere
wrged by a violent heat till it condensed on
cooling into a“;;:m\u nas,bénk emitt:dba
phosphoric t upoa struc

any hard body, ia which mgit was auJ
Homterg's keoras.

Hithem: m been little used except for
frigorific mixtures; and with snow it pro-
duces a very great of cold. Four-
croy, indeed, @ays he has found it of great
utility in obstractions of the tymphatics,
and in scrafolous affections ; but we do not

know that any trial of it bas been made in

this country.
“The gmnat of ammonia has long been
known by the name of sal ammonia or
ammezigc. It is found native in the neigh-
bourhood of volcanoes, where it is sublim-
ed sometimes nearly pure; and in different
partsof Asia and Africa. . A great deal is
carried 20nually to Russia and Siberia from
Bucharian “i'a ; and we formerly im-
ported large qmmies from Egypt, but now
manmufacture it ac home. See AMMONIA.

This salt is usually in the form of cakes,
with a convex surface un oneside, and con-
cave on the other, from being sublimed
into large globular vessels; but by solution
# may be obtained in l’eﬂlhl’ quadrangular
erystals. It is remarkable for possessing a
certain degree of ductility, so that it is not

easily pulverable. It is soluble in 34 parts
of water at 60°, and in little more than its
own weight of boiling water. Its taste is
cool, acnd, and bitterish. Its specific gravity
is 142, It attracts mwoisture from the air
bar very slightly.

Muriat of ammonia has been more em-

in medicine than it is at present. It
1 sometimes uscful as an auxiliary to the
bark in intermuttents : in garglesit is bene-
$cial; and exteroally itis a guod discutient.
In dyeing it improves or heiﬁhlens different
colours. In tinning and sclderiong it i em-
ployed to preserve the surface of the me-
tals from ozication. In assaying it dico-
wen iron, and separates it from some of its
combigations

The muriat of magoesia is extremely deli-
guescent, soluble 1 an equal weight of wa-
ter, and ditficultly crystallizable. It dis-
solves also in five parts of alcohol. It is
decomposable by heat, which expels its
acid.  lts taste is inteasely bitter.

Witns ammoniz this muriat forms a triple
sale, izable in little polyedrons,
which separate quickly from the water,
but are not very regularly formed. Its
taste partakes of that of both the preced-
ing salts. The best mode of preparing it
s by mixiog a solusion of 27 parts of mu-
viat of ammonia with a solution of 73 of
muwriat of magnesia; but it may be formed
by 2 semidecomposition of either of these
weeriats by the base of the other. It isde-
mponbb{e by heat, and requires six or se-
ven times its weight of water todissolve it.

Of the mariat of glucine we know but
Eule. & appears to crystallize in very
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small erystals; to be decomposahle
heat ; and, dissolved in a?coholpa‘:l‘; dilutl;yl
with water, to form a pleasant saccharine
uor.

qh/luriat of alumine is scarcely crystalli-
zable, as on evaporation it assumes
state of a thick jelly. It has an acid, styptic,
acrid taste. Iz is extremely soluble in wa-
ter, and deliquescent. Fire decomposes it.
it-may be prepared by directly combining
the muriatic acid with alumine, but the
acid always remains in excess.

The muriat of zircon crystallizes in
small needles, which are very soluble, at-
tract moisture,and lose their transparen
in the air. It has an austere taste, wi
somewhat of acrimony. It is decompos-
able by heat. The gallic acid precipitates
from its solution, if it be free from iron, a
white powder. Carbonat of ammonia, if
added 1n excess, redissolves the precipitate
it had before thrown down.

Muriat of yrtria does not crystallize when
rated, but forms 2 jelly: it dries with
ulty, and deliquesces. . ’

Fourcroy observes, that when siliceous
stones, previously fused with potash, are
treated with munatic acid, a limpid solu-
tion is formed, which may be reduced to
a transparent jelly by slow evaporation.
But a boiling heat decomposes the siliceous
muriat, and the carth is deposited. The
solution is always acid.—~Murray.-- Fourcroy,
~Henry.—Watson.—Klaproth.- — Kirwan..—
Phil. Trans.—Mem. de !’ lustit. Nat.—Aun. de
Chim.—Philos. Journal—~Phil. Mag.—Hist.
Nat. de I Espagne.

Acip {MuriaTtic, OxiceNisen). This
acid, to which some of the moderns give
the name of oriomuriatic, and termed de-
phiogisticated by its discoverer Schecle, con
formably to the theory of that time, con-
sists of &4 parts of the preceding acid
united with 16 of oxigen. It may be made
by adding” two parts of muriatic acid to
one of finely powdered mangancse, in a
retort connected with Woulte’s apparatus,
and applying a gentle heat to it, while the
receivers are surrounded by water as nearas

ssible to the freezing point: or by mix-
ing eight parts of muriat of sc.da with three
of powdered manganese, putting them into
a retort, pouring on them four parts of
sulphuric acid, previously diluted with an-
equal weight of water, and procceding «s
above. Tue operator should be very
careful, that none of the acid escapes intq
the air in the state of gas, as it is very ine
jurious when respired, occa:ioning all the
symptoms of violent catarrh by coming in-
to contact with the membraue that lines the
nostrils, and severe stricture and opprese
sion of the chest if it enter the lungs. The
best preventative of its mischievous effects,.
when it does thus escape, is the vapour of
:&lazlila alkali, for which it has a powerful

uity. : '

Wh{n the wates in the receivers is ke
at a temperature below 40°, the water ndt

eval
diffic
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anly saturates irself with the gas, but ¢
stals, of wshining greenish white, form in
hexaédral scales on the surface, and round
the sides, enclosing the fluid, till the whole
assumes a gelatinous appearance. A very
moderate heat melts’ the concrete matter,
and even converts it into a gas, that rises
in bubbles through the saturated fluid, and
floats on its surface. = By increasing the
heat, the'whole of the gas may be expeHed
with ' very little alteration; but light de-
composes it, and reduces it to the state of
common muriatic acid, by liberating the
oxigen. . :

It is a singular circumstanice, that one of
the powerful mineral acids should be de-
prived of what are considered as character-
istic properties of an acid by the addition
of oxigen, which is deemed the acidifying

rinciple. Its taste, instecad of ‘being sour,
is harsh and styptic; and instead of red-
dening blue vegetable colours it destroys
them, as it does most uthcrs,_yellow ex-
cepted. From thisdpn:rpertyy it is of use for
removing staim and discolorations from old
books and prints; though it is destructive
to manuscripts, as it discharges wmmg
ink; and it is very extensively employe
in bleaching, as will be seen more at large
under that article. In medicine too it has
been tried. Van Deiman recommends it
- in a dilute state against the itcn and scald-
head, and as a wash for the gums when
scorbutic: Fourcroy mentions it as a power-
ful tonic: and Mr. Brathwaite of Lancaster
extols it highly in doses of 100r 15 drops
against scarlet fever. But we are not in-
clined to give it credit for any decided su-
periority over other acids, that can be ab-
tainedand administeredmore commodiously.

Another singularity attending this acid
is, that when an alkaline or earthy base is
added to it, for the purpose of forming an
oxi-muriat, the acid is decomposed, and
two different salts are formed, one l)x.e
simple muriat and the other a hyperoxi-
muriat. It appears, however, that oximu-
riats are actually formed, though not ob-
tainable separate by crystsllization ; since a
solution of alkali into which oxigenised
muriatic acid gas has been passed, is capa-
ble of destroying vegetable colours, and is
decomposable by light n‘hmc_, which rgeu!xer
the simple nor Lyperexigenized muriat is.

Acip (Muriatic, HYPEROXIGENISFD).
This acid, which, just the reverse of the

eceding, has been obtained only in com-

ipation with sume base, and vever sepa-
rate, appeats to consist of G5 parts of oxi-
gen to 35 of muriatic acid. To its com-
ounds therefore we hall preceed, first

remising, that we are indebted to M.

henevix fur an accurate knowledge of it,
though it was discovercd by Berthollet.-

3 H 'pero;imuript of potash ma be pro-
c\iréé by retddvheg the oximuratic acid,
A1 it is formed, into_a. solution ,of -potash.
When the sclution'is saturatéd, it may be
evaporated' gently, 'and the first crystals
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produced will be the salt desired, this cry
stallizing before the simple muriat, which
is produced at the same time with it. Ity
crystals are in shining hexaédral laminz or
rhomboidal plates. It is soluble in 17
parts of cold water; and, but very spa«
ringly, in alcohol. It is not decomposed
by the direct rays of the sun. Subjected
to distillation in a coated retort it first
fuses, and on increasing the heat gives out
oxigen gas. A hundred grains yieﬂ 75 cu-
bic inches of this gas with about two only
of azote. It is incapable of discharging
vegetable colours; but the addition of a
li:ﬁ: sulphuric acid develops this proper-
ty, by setting at liberty oxigenised muriatie
acid. 8o likewise 2 few grains of it added
to an ounce of muriatic acid give it thig
property. It is dec d by the sulphu«
ric and nitric acid. If a few grains be drop-
ped into stroug sulphuric acid, an offensive
smell is produced, resembling that of a
brick-kila mixed with that of nitrous gas;
and if the quantity be large enough an ex-
plosion will ensue. If the vessel be deep,
1t will be filled with a thick, heavy vapour,
of a greenish yellow calour, but not pro+
ducing the symptoms ‘of catarrh, at least
in so violent a degree as the fumes of
oxigenised muriatic acid.  Underneath
this vapour is a bright orange-coloured
fluid. This vapour inflames alcohol,
oil of turpentine, camphor, resin, tallow,
elastic gum, and scme other inflammable
substances, if thrown into it. If the sule
rhuric a¢id be poured upon the salt, a vioe
ent decrepitation takes place, sometines,
though rarely, accompanied by a flash.
M. Chenevix attempted to disengage the
hyperoxigenised acid from this mumat by

ding sulphuric acid to it in a retort’; but
almost as soon as the fire was kindled
an explosian took place, by which a
French gentleman present was severely
wounded, and narrowly escaped the loss of
an eye. ‘

The effects of this hyperoximuriat- on
inflammable bodies are very powerful
Rub two grains into powder in a mortar,
add 2 grain of sulphur, mix them well by

ntle trituration, then collect the pawder
1uto a heap, and press upon it suddenly and
forcibly with the pestle, a loud detonation
will ensue. If the mixture be wrapped in
strong paﬁer.and struck with a hammer,the
report. will bestill louder. Fivegrainsof the
salt mixed in the same manner with two and
a half of charcoal, will be inflamed by strong
trituration, especially if a grain or two of
sulphur be added, but without much noise,
If a little sigar be mixed with half its
weight of the muriat, and a little ur:s
sulphuric acid poured on it, a sudden
vehement inflammation will ensue ;}but, this
experiment : requires cauntion, as well as the
following. To one grain of the powdered
salt in'a mortar add hulf a grain of phow
phorus, it will detonate, with e loud report,
on the gentlest tgituration. In thib experic
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ment the hand should be defended by aglove,
and great care should be taken, that none
of the phosphorus get into the eyes. Phos-
phorus may be inflamed by it under wa-
ter, putting into a wine-glass one part
of phosphorus aod two of the muriat,
pearly filling the glass with water, and
then pouring in through a glass ‘tube
reaching to the bottom three or four
atts of sulphuric acid. This experiment
goo v very bazardous to the eyes. If olive
or lin:eed off be taken instead of phospho-
rus, it mzy be infiamed by rimilar means on
thesuri_ce of the water. This saleshould not
be kep: mized with sulpliur, or perhaps any
inHazimable substance, as in this state it has
becn known to detonate spootanevusly. As
iti-the cummon effect of mixtures of this salt
with aflammable substances of every kind
to take fire on being projected into the
&ronger acnis, M. Chenevix tried the expe-
fiment with it mixed with diamond powder
i& various proportions, but without success.
Hyperoximuniat of scda may be pre-
pared ia the same manner as the preced-
ng, by substituting soda for potash ; but it
i Dot €15y to obtain it separate, as it is
pearly as soluble as the muriat of soda, re-
quiring ooly 8 parts of cold water. Neither
is the solubility of this sait in alcohol suffi-
cient to separate it from the common mu-
riag, since this also, according to M. Chene-
vix, is soluble in alcobol, and more espe-
cially so when accompanied by the hyper-
oximariat. This gentleman, however, suc-
cceded in obtainmg a little pure hyperoxi-
muriat of soda, by sending a current of
oxigenised mariatic acid through a solution
of carbonat of suda, and repeatedly cry-
stallizing in alcohol a large quantily of
the mixed salt thus fonned. It crystallizes
in cabes, or rhomboids littie different from
cubes ; produces a sensation of cold in the
mouth and a saline taste; is slightly deli-
quescent ; and in its other properties resem-
bles the hyperoximuriat of potash. .
Barytes appears to Le the next base in
order of aflinity for this acid, though its
force of artraction for it is greatly interior.
The best method of forming it is to pour
bot water on a large quantity of this earth,
aud to pass a current of oxigenised muria-
tic acid gas through the liguid kept warm,
w that a fresh portien of barytes may be
taken up as the former is saturated. This
s2lt is soluble in abuut four parts of cold
water, 10d less of warm; and crystallizes
like the simple muriat. It may be obtain-
ed, however, by the agency of double affi-
ity ; for phiosphat of silver boiled in the
wiution will decampuse the simple muriat,
and the murnat of silver and Fhmphat of
barytes, being iusoluble, will both fall
down and leave the hypercximuriat in so-
lution atone. The phosphat of silver em-
ployed in this process must be perfectly
pure, and not the least contaminated with
copper. .
‘The hyperoximuriat of -strontian may be
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obtained in the same manner. It is deli-
quescent, melts immediately in the mouth
and produces cold, is more soluble in alco~
hol than the simple muriat, and crystallises
in needles. .
The hyperoximuriat of lime, abtained in
a similar way, is extremely deliquescent;
liquefies at a low heat ; is very soluble in
alcohal ; produces much cold'in solutiong
and has a sharp bitter taste. This sals,
when perfectly saturated, poasesses bleachs .
ing properties, producing whiteness in the
unbleached part of printed goods, without
injuring their colours; for which purpose
it is made by passing the oxigzcnated muris
atic acid gas into water, through which
lime is diffused by agitation. B
As the oxigenised muriatic acid degoms
poses ammonia, it might be supposed, that
a hyperoximuriat of this base could nos
exist : but though for this reason it cannos
be formed as the preceding salts, it may
by double aﬂinity.tge carbonat of ammonia
decomposing the earthy sults of this genus,
giving up its carbonic ‘acid to their base,
and combining with their acid into hypers
oximuriat of ammonia, which may be obe
tained by evaporation. It i: very solable-
both in water and alcohol, and decomposed
by a moderate heat. :
The hyperosimuriat of magnesia much
rescmbles that of line. : :
To abtain hyperoximuriat of alumine,
M. Chenevix put some alumine, precipi
tated from the muriat, and well w. bue
still moist, into a Woulfe's apparatus, and
treated it as the other .earths.  The alue
mine shortly disappeared ; und on pouring
sulphuric acid into the liquor a strong
smell of hyperoxigenised muriatic acid was
perceivable: buton attemptingt)obtain the
salt pure by means of phosphat of silver,
the whole was decomposed, and nothing
but hyperoximuriat of silver was found in
the solution. M. Chenevix adds, however,
that the aluminous salt appears to be very
deliquescent, and - soluble in alcohol.—Phif.
Tians.—Henry.—Dary.
Acip (MuRiATIC, SULPHURETTED).
this name Dr. T. Thomson of Edinburgh
has distinguished a compound of muriatie
acid and oxide of sulphur, which he dis+
covered, and which will be morse fully nos
ticed under the article Surruor. i
Acip (N1Tric).  The two principal con
stituent parts of our atmosphere, when in
certain proportions, are capable, under
particular  circumstances, of combining
chemically into one of the most posver-
fulacids, the nitric, which consists, accord-
ing to Mr. Davy, of 705 of oxigen,
and 29-5 of azot, or nitrogen. If these
gases be inixed in thix proportionf in a
glass tube about a line in diameter over
mercury, and a scries of electric shorles be
pissed through them for-some hours, they
will form nitric acid; or, if a solution of
potash be preseat with the.n, nit=at 8f pot-
ash will be obtuined. The coastitution of
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this acid may be further proved, analytical-
ly, by driving it through aredhot porcelain
tube, as thus it will be decom into ox-
igen and nitrogen gases. For all practical
purposes. however, the nitric acid is t_)b-
tained from nitrat of potash, from which
. it is expelled by sulphuric acid.

Four parts of pure nitrat of potash
coarsely powdered are to be put mto a
glass retort, and three parts of concentrat-
ed sulphuric acid cautiously-added, taking
care to avoid the fumes that arise, which is
best done by standing in a current of air
to convey them up the chimney. Join to
the retort a tubulated receiver of large
capacity, with au adopter interposed, and
lute the junctures with a mixture of pv‘[:t-
elay, sifted sand, and cut tow. Inthetu
lure fix with fat lute a glass tube terminat-
ing in another large receiver, in which isa
small quantity of water ; and, if you wish
to collect the gasevus products, let a bent
glass tube from this receiver communicate
with a pneumatic trough. Apply heat to
the receiver by meansof a sand bath. The
first product J;at passes into the receiver is
gengrally red and fuming; but the appear-
ances gradually diminish, till the acid comes
over pale, and even colourless, if the
materials used were clean. After this it
again becomes more and more red and fu-
ming, till the end of the operation ; and the
whole mingled together will be of a yellow
or orange colour.. - .

In the Jarge way, aud for the purposes of
the arts, extremely thick cast iron or carthen
retorts are usually employed, to which an
earthen head is adapted, and connccted
with a range of proper condensers. The
strength of the acid too is varied, by put-
ting more or less water in the receivers.
The nitric acid thus made generally con-
tains sulphuric acid, and also muriatic from
the inipurity of the nitrat employed. If
the former, a solution of nitrat of barytes
will occasion a white precipitate; if the
Jatter, nitrat of silver will render it milky.
The sulphuric acid may be separated by a
second distillation from very pure nitre,
equal in weight to an eighth ¢t that original-
ly employed ; or by precipitating with nitrat
of barytes, decanting the clear liquid, and
distilling it. The muriatic acid may be se-
&a:ated by proceeding in the same way

ithaitrat of siver, or with litharge, decant-

u-
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ing the clear liquor, and redistilling it. leav-
ing an eighth or teuth part in the retort.
The acid for the last process should be
condensed as much as possible, and the
redistillation conducted very slowly; and
if it be stopped when half is come over,
beautiful crystals of muriat of Jead will be
obtained on cooling the remainder, if li-
tharge be used, as M. Steinacher informs
us; who also adds, that the vessels should
be made to fit tight by grinding, as any lute
is liable to contaminate the product.

As this acid still holds in solution
more or less nitrous gas, it is not in fact
nitric acid, but a kind of nitrous: it is
therefore necessary, to put it into a retort
to which a receiver is added, the two ves-
sels not being luted, but merely joined by
paper ; and to apply a very gentle heat for
several hours, changing ‘the receiver as
soon as it is filled with red vapours. The
nitrous gas will thus be expelled, and the
nitric acid will remain in the retort as
limpid and colourless as water. It should be
kept in a buttle secluded from the light,
otherwise it will lose part of its oxigen.

According to Lagrange, a hundred parts
of the nitrat of potash afford but 43 of
acid by this process; but Mr. Henry in-
forms us that it yields above 50. He adds
t00, that a part is decomposed by the
heat employed, and a large quantity
of oxigen gas evolved, that may easily be
coliccted.  What remains in the retort is a
supersulphat of potash, from which the
superflucus acid may be expelled by a
pretty strong heat. and the restduum, being
dissolved and crystallized, will be sulphat
of potash.

Af'nitric acid in a fluid state is always
mixed with water, different attempts have
been made to ascertain its strength, or the
quantity of real acid contaived in it. Mr.
Kirwan supposed, that the nitrat of soda
contained the pure acid undiluted with wa-
ter, and thus calculated its strength from
the quantity requisite to saturate a given
portion of soda. Mr. Davy has morerecently
taken the acid in the form of gas as the stan-
dard, and found how much of this is con-
tained in an acid of a given specific gravity
in the liguid state. We shall merely annex
to Mr. Davy’s table those numbers of Mr.
Kirwan’s, which is much more extensive,
that relate to nearly similar gravities.

!rrnc Acip or Sreciric GRAVITY. CoNTAINS,
L4 OF REAL AciD, Davy.
Kinwax. Davr. Kirwan. Or reAL Acin. | Or WaTan,

1-5070 15040 *6839 9155 «0845
14471 14475 5809 8039 1961
14275 1-4285 3515 ‘7165 *2835
1-39¢5 1-3906 *5000 6296 3704
1-8571 1-8551 4486 + *5688 4318
;,.3!60 1-3186 3897 ~5203 4797

‘8056 1-3042 3750 *4904 5096
12812 1-2831 3530 + *4603 <5397
12038 - 1-2090 2574 4 3527 . 5
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The strongest =cid that Mr. Kirwan
could procure at 60° was 1-5543, which by
his calculation contained -7354 of real acid ;
but Rouelle professes to have obtained it
of 1:533. Lt is observable, that, on com-
paring the tables of Kirwan and Davy, the
atriform acid appears to contain a consi-
derable portion of water more than that
which is combiged with soda to form the

nitrat. .
Nitric acid should be of the specific
gravity of 1-5, or a little more, and gol_nur.
less. It boils 2c 248°, and may be disilled
without any essential alteration. Ezposed
10 the air it absorbs moisture. If two parts
be suddenly diluted with one of water, the
temperature will rise to about 112°; but
the 2ddition of more water to this diluted
acid will lower its temperature. It retains
its origen wich Hetle force. so that it is
decompused by all combustible bodies,
Brought into contact with hidrogen gas at
2 high temperature, a violeut detonation
ensues, 3o that this must not e done with-
out great caution. It inflames essential ails,
as those of tur tine and cloves, when
suddenly poured on them : but, to perform
this experiment with safety, the acid must
e poured out of a bottle tied to thefn(l of
a long stick, otherwise the operator's face
and eyes will be greatly endangered. Ifit

Corova. RraL Aern.
Pale yellow 95
.Brighyt vellow 8894
Dark orange 8634
l.ight olive :gg
Dark olive 843
Bright green 846
Blue green

olours are not exact inaic;-
liogs“z):‘h:!: s‘c:aze of the acid, for an addi-
tion of water will change the colouriato ‘:ue
lower in the scale, so that a considemuble
portion of swvater will chaoge the dark
. c green.
or'a]r‘lﬁ;: S:i::‘il;h:lcf; is of considerable use
in the arts. it is employed for cach:p;,;
on copper ; as a solvent of tin to form witly
that metal a mordant fqr some of the finest
dves; in metallurgy and assaying; “1
various chemical pr_oceg;ses! on account of
the facility with which it parts with oxigen
and dissolves metals; in medicige as a
and as . a substitute for mercurial pre-’
arations io siphylis and aflections of the li-
ger- as also in the form of vapour to destro
,tag‘ion. For thec purposesof the arts it
fsm:ommonly used in a diluted state, and
contaminated with the sulphuric and mu-
patic acids, b( the name of aquu fortis,
This is generally prepared by mixing com-
mon pitre with an equal We:i t of sulphat of
iron, and half its weight of the same sulphat
calciﬂed, and disullmg. th? mlxtl.lte: or b
ixing nitre with twiceits weight of dry
’;‘owefud clay, and distilling in a revesbe-

\
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be poured on perfoctly dry charcoal pow.

der, it excites combustion, with the emission
of copious fumes. By boiling it with sule
phur it is decomposed, and its oxigen, unite
ing with the sulphur, forms sulphuric acid.
Chemists in general agree, that it ucts very
powerfully on almost all the merals: bug
Baumé has asserted, that it wild not dissolve
ting and Dr. Woodhouse of Pennsylvania
aflirins, that in a highly concentrated and
pure state it acts not at ‘all on silver, cop~
per, or tin, though wirh the additivn of a
litle water its aciion on them is very powe
erful. He does not mention the specific
gravity of this acid: he only says, that it
was prepared by tirst expelling the water of
crystallization from nitre by heat, and then
decomposing: this, nitre by means of strong
sulphuric acid.

It has already been observed, that the
nitric acid whea first distilled over holds in
solution a portion of nitric oxide, which is
greater in proportion as the heat has been
urged toward the end, and much increased
by even a small portion (f inflammable
matter, should any have been present.
The colour of the acid too is afected by
the quanu'tg of nitric oxide it holls, -and
Mr. Davy has given us tire following table
zf proportions answering to its ditferent

ues.

N:irric Oxinx. WaTtsr.
12 83
296 810
656 176
645 758
71 78
778 144
8- 74

ratory furnace. Two kinds are found in
the shops, one called double aq:a Jortriy
which is about half the strength uf nitrio
acid; the other simply aqgia forniss which is
half the streugth of the double. T

A compound made by rixing two parts
of the vitric acid with one of mumatic,
known formerly by the nzie of agua regia,
and now by that of nit,v-1m iin'ic acrd, haw
the property of dissolving guld und platinav
Oa mixing the two acids beat is given out,
an etfervescence takes place, oxigenated:
muriatic acid' gas is evolved, 20d the miza
ture acquircs an orange colouf. This is
likewise made by addi.g gradually to an
ounce of powdered muriat of ammonia,
four ounces of ducbic agua fortis, and keep-
ing the mixture in a sanu-heat till the salc iy
dissolved ; taking care to avoid the funes,
as the vessel must be left open: or by disille
ing nitric acid with an equal weight, or ra-
ther more, of common salt.

With the different bases the gitric acid
forms mitrats.

The nitrat of barytes, when perfectly
pure, is in regular octaédsal crystals,
though jt is tomo_timxgs obtained ia “swmall’
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shining scales. It may be prepared b
unifing barytes directly with nitric acid,
or by decomposing the carbonat of sulphu-
ret of barytes with this acid. Exposed to
heat it decrepitates, and at (l;:glh gives out
its acid, which 1s decomp: ; but if the
heat be urged too far the barytes is apt to
vitrify with the earth of the crucible.
It is soluble in 12 parts of cold, and Sor ¢
of boiling water. It is said to exist in some
mineral waters.

- 'The nitrat of potash is the salt well
known by the name of nitre, or saltpetre,

!x is found ready formed in the Fast Indies,

in Spain, in the kingdom of Naples, and
elsewhere, in considerable quantities; but
pitrat of lime is still more abundant. Far
the greater part of the nitrat made use of
is produced by a combination of circume
stances Which tend to compose and condense
nitric acid. ‘[his acid appearf to be pro-
duced in all situations,where animal matters
are completely decompased with access of
air, and of proper substances with which
ft.can readily « mbine. Grounds frequent-
ly trodden by cattle and impreguated with
heir excrements, or the walls of inhabited
ces where putrid animal vapours abound,
auch as slaughter-houses, drains, or the like,
afford. pitre by long exposure to the air.
Artificial nitre beds are made by an atten-
tion to the circumstances in which this salt
is produced by nhature. Dry ditches are
dug, and covered with sheds, open at the
sides, to keep off the rain: these are filled
with animal substances—such as dung, or
ather excrements, with the remains of ve-
getables, and old mortar, or other loose cal-
careous carth; this substance being found
to be the best and most convenient recep-
tacle for the acid to combine with. Occa-
sional watering, and turning up from time
to" time, are necessary, to accelerate the
process, and increase the surfaces to which
she air may apply; but too much moisture
is hurtful. When a certain portion of
nitrat is formed, the precess appears to go
on more quickly: but a certain quantity
stops it altogether, and- after this-cessation
the materials will go on to furnish more, if
what is forined be extracted by lixiviation.
Aftera succession of many months, more or
less, according to the munagement of the
eperation, in which the action of 4 regular
eurrent of fresh air is of the greatest im-
rtance, nitre is found in the mass. Ifthe
eds contained much vegetable matter, a
considerable portion of the nitrous salt will
be commaon saltpetre ; but, if otherwise, the
acid will, for the most part, be combined
with the calcareous earth.

‘I'o extract the saltpetre from the mass of
carthy matter, a number of large casks are
prepared, svith a cock at the bottom of
each, and a quantity of straw within,
to rreent its being stopped up. Into
thes the mater is put, together with wood-
asher, either strewed at top, or added
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during the filling. Boiling water is then
poured on, and suffered to stand for some
time ; after which it is drawn off, aud other
water added in the same manner, as long as
any saline matter can be thus extracted.
The weak brine is hcated, and passed
through other tubs, until it becotes of con-
siderable strength. It is then carried to the
boiler, and contains nitre and other salts;
the chief of which is common culinary salt,
and sometimes mutiat of magnesia. It is
the property of nitre to be much more so»
Juble in hot than cold water; but common
salt is very nearly assoluble in cold asin hot
water. Whenever, therefore, the evapora-
tion is carried by boiling to a certain point,
much of the common salt will fall to the
bottom, for want of water to hold it in so-
lution, though the nitre will remain sus-
pended by virtue of the heat. The com-
mon sult thus separated is taken out with a
perforated ladle, and a small quantity «f
the fluid is cooled, from time to time, that
its concentration may be known by the nitre
which crystallizes in it. When the fluid is
sufficiently evaporated, it is taken out and
cooled, and great part of the nitre separates
incrystals; while the remaining common
salt “continues dissolved, because equally
soluble in cold and in hot water. Subse-
quent evaporation of the residue will sepa«
rate more nitre in the same manner.

This nitre, which is called nitre of the
first boiling, contains some common salt;
from which it may be purified by solution
in a small quantity of water, and subse-
quent evaporation : for the crystals thus
obtzined are much less contaminated with
common salt than before: because the pro~
portion of water is so much larger; with
respect to the small quantity contained by
the nitre, that very little of it will crystal-
lize. For nicc purposes, the solution
and crystallization of nitre are rcpeated
four times. The crystals of nitre are usu-
ally of the form of six-sided flattened
prisms, with diedral summits. Its taste is
penetrating; but the cold produced by
placing the salt to dissolve in the mcuth s
such as to predominate over the real taste at
first. Seven parts of water dissolve two of
nitre, at the temperature of sixty degrees :
but boiling water dissolves its own weight.
100 parts of alcohol, at a heat of 176° dis-
solve only 29,

On being exposed to a gentle beat nitre
fuses ; and in this state being poured inio
moulds, so as to form little round cakes, or

. balls, it is called sal prunella, or crystal ni-

neral. ‘U'his at least is the way in which
this salt is now usually prepared, conform-
ably to the directions of Boerhaave;
though in most dispensatories 3 twenty-
fourth part of sulphur was directed to ge
deflagrated on the nitre, before it was pour-
ed out. 'This salt should not be left on the
fire after it has entered into fusiun, other-
wise it will be convened inio a mitir of
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potash. 1f the heat be increased to tedness}
the acid itself is decomposed, aud a consi-
derable quantity of tolerably pure oxigen
gas is evolved, succeeded by nitrogen.

This salt powerfully promotes the com-
bustion of iaflammable substances. Two
or three parts mixed with one of charcoal,

and set on fire, burn rapidly; azot and
carbonic acd gas are given out, and a
small porticn of the latter is retained by
the alkaline residuum, which was formerly
called efysmus of mtre. Three parts of nitre,
two of subcarbonat of potash, and one of
sulphor, mixed together in 2 warm mortar,
form the fulmnatiog er ; a small quan-
ity of which, laid on a fireshovel, and
over the fire till it begins to melt, ex-
with a loud sharp naise. Mixed
with salphur and charcoal it forms gun~
powder. See Gunrowprr.

Three parts of nitre, one of sulphur, and
ove of fine sawdost, well mixed, constitute
what is called the powder of fusion. If a
bit of base copper be folded up and cover-
ed with this powder in a walnut shell, and
the powder set on fire with a lighted
paper, it will datonate rapidly, and fuse
the metal into a globule of sulphuret, with-
oat burning the shell.

if nitrat of potash be heated in a retort
with half its weight of solid phosphoric or
boracic acid, as soon as this acid'gegim to
enter into fusion it combines with the pot-
ash, and the nitric acid is expelled, accom-
panied with a small ion of oxigen
and nitric oxide. port gea g

Silex, alumine, and barytes, decompose
this salt in a high temperature by uniting
with its base, as was observed when speak.
mg of aqua fortis. The alumine will effect
thus even after it has been made into pottery.

The uses of nitre are various. Beside
those already indicated, it enters into the
composition of fluxes, and is extensively

ed in metallurgy , it serves to pro-
mote the combustion of sulphur in fabri-
catiog its acid ; it is used in the art of dye-
ing; it is added to common salt for pre-
serving meat, t» which it gives a red hue;
it is an ingredieut in some frigorific mix-
wires; and it is prescribed in medicine, as
cooling, febrifuge, and diuretic, and some
have recommended it mixed with vinegar
2 2 very powerful remedy for the sea
scurvy.

Nurat of soda, formerly called culic or
gwadranguiar witre, 2approacher in its pro-

ies the nitrat of potash; but differs
from it in being somewhat more soluble in
cold water, though less in hot, which takes
up littie ‘more than its own weight; in
b-myg inclined to attract moisture from the
e;* and in crynallizing in

2 or rhomboidal prisms. It may be
peepared by saturajing soda with the nitrie
acd. by pteﬁriut‘mg nitric solutions of
ite netals, or of the earths, except barytes,
%1 sda: by hiriviaugg asd crysaliging
’
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thé résiduum of common sale distilled with
three-fourths its weight of nitric acid; of
by saturating the mother waters of nitré
with sodu instead of potash.

This salt has be¢n consldéred as useless ;
but professor Proust says, that five parts of
it, with one of charcoal and one of suls
phur, will burn three times as long as
common powder, so as to form an econo-
mical composition for fire-works.

Nitrat of strontian may be obtained in
the same manner as that of barytes, with
which it agrees in the shapé of its crystals;
and most of its properties. It is much
more soluble, however, requiring but four
or five parts of water according to Vaue
quelin, and only an equal weight accord:
ing to Mr. Heury. Boiling water dissolves
nearly twice as much as co Apm‘ied to
the wick of a candle, or added to burai
alcohol, it gives a deep red colour to the
ﬂan;e. On this account it might be useful;
perhaps, in the art of pyrotechny.

Niu?:t of lime, thep ):;lamvuz nitre of
older writers, abounds in the mortar of old
buildings, pnrticularly those that have beea
much _exposed to animal effluvia, or pro<
cesses in which azet isset free. Hence it
abounds in nitre beds, as was observed
when treating of the nitrat of potash. It
may also be prepared artificially by pour-
ing dilute nitric acid on carbonat of lime:
If the solution be boiled down to a sirupy
conaistence, and exposed in a cool place;
it crystallizes in long prisms, resembling
bundles of needles diverging from a centre.
These are soluble, according to Henry, in
an equal weight of bhoiling water, and
twice their weight of cold ; soon deliquesce
on exposure to the air; and are decomic
posed at a red heat. Fourcroy says, that
cold water dissolves four times its weight,
and that its own water of crystallizationt
is safficient to dissolwe it at a boiling beat.
It is likewise soluble in less than its weight
of alcohol. By evaporating the aqueous
solution to dryness, continuing the heat
till the nitrat fuses, keeping it in this state
five or ten minutes, and then pouring it
into an iron pot’ previously heated, we ob<
tain Raldwin's phosphorus.  This, which is
gerh‘ag; more propetly nitrit _of lime,

eing broken to pieces, and keépt in a phiat
closely stopped, will emit a beautiful white
light in the dark, after having been ez~
posed some time to the rays of the sum:
At present no use is made of this sajt, ex-
cept for drying some of the gases by at-
tracting their moisture; but it might be
employed instead of the nitrat of potash

. for manufacturing aqua fortis.
The nitrat of ammonia K:ums the
property of exploding, and béing totally

decomposed, at the témperature of 600°°;
whence it acquired the name of nitrum
{ammnm. Thereadiest made of preparin
‘is by adding carbouat of ammonia 4 .
diJuse nitrié acid ﬁll’mutaionnhs phee.’
2
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If this solution be evaporated in a heat bes
tween 70° and 100 and the evaporation
not carried too far, it crystallizes in hex-
atdral prisms terminating 1n very acute py-
ramids: if the heat rise to 2129, 5t will
afford, on cooling long fibrous silkky cry-
stals: if the evaporation be carried so far
as {or the salt to conercte immediately on
a glass rod by cooling, it will form a com-
pact mass.  According to Mr. Darvy, these
differ but little from each other, except in
the water they contain, their component
parts being as follows:

e imat .
Fiaie crntalny (’.};“: >mma- :P-:v.aver IE;
Compace § OFacld gy i Qe i

Fibiows!

All these are completely deliquescent, but
they differ a little in solubitity. Alcohol
at 176° dissolves nearly 90-9. of its own
weight,

. The ‘chicf use of this salt is for affording
nitrous oxide on being decomposed by
heat. Sce Gas, NiTrous OxIDE.

Nitrat of magnesia, magnucsian nitre,
erystallizes ic four-sided rhomboidal prisms,
with oblique or truncated summits, and
sometimes in bundles of small needles. Its
taste is bitter, and very similar to that of
pitrat of lime, but less puhgent. Itis fu-
sible, and decomposable by heat, giving out
ﬁg’st a little oxigen gas, then nitrous oiide,
and lastly nitric acid. It deliquesces slowly,
It is soluble in an cqual weight of cuKl
wrater, and in but little more hot, so that
it is scarcely crystallizable but by sponta-
meous evaporation,.

The two preceding species are capable
of combining into a triple salt, an ammos
miaco-magnesian nitrat, either by uniting
the two in solytion, or by a partial decom-
position of either by mcans of the base of
the other. This is slightly inflammable
when suddenly heated : and by a lower
heat is decomposed, giving out oxigen,
azot, . more water than it contained, nie
trous oxide, and nitric acid. ‘Che residuum
is pure magnesia. It is disposed to attract
moisture from the air, but is much less
deliquescent than either of the salts that
compose it; and requires eleven parts
of water at 60° to dissolve it. Boiling
water takes up mwre, so thatit will cry-
stallize by cooling. It consists of 78 parts
of nitrat of magnesiz, and 22 of nitrat of
ammouia.

. From the activity of the nitric acid as a
solvent o earths in analyzation the nitrat
. ,of glugine is better known than any other
of the sults of this new earth. Its form is
either pulverulent, or a tenacious or ductile
mass. Ity taste is at first saccharine, and
afterward astringent. It grows soft by exs
posure to heat, soon melts, its acid is de-
composed into oxigen and azot, and its
base alone is left behind. It is very soluble
and very dcliquescent.

, Nitrat, or cather supernitrat, of aluming
© crystallizes, though with didliculty, in thin,
suit, pliable fakes. L : of ay gustere angd

.
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acid taste, and reddens blue vegetible co»
lours. It may be formed by dissolving in
diluced nitric acid, with the asistance of
heat, fresh precipitated alumine, well
washed but not dried. It is dcliquescent,
and soluble in a very small portion of wa«
ter. Alcohol dissolves its own weight. It
is easily decomposed by heat.

Nitrat of zircone was first discovered by
Klaproth, and has since becn examined by
Guyton-Morveau and Vauquelin. Its cry-
stals are small, capillary, silky necdles..
Tts taste is astringent. Itis easily decoms
posed by fire, very soluble in water, and
deliquescent. It may be prepared by dis-
solving zircone in streng nitric acid; bue,
like the preceding species, the acid is alwaya
in excess. .

Nitrat of yttria may be prepared in x
similar manner. Its taste is sweetish, ahd
astringent. It is scarcely to be obtained
Ja crystals; and if it be evaporated by too
strong a heat, the salt becomnes soft like
honey, aud on cooling concretes into a
stony mass. Exposed to the, air it delie
quesces.—-Fuurcroy.—Henry.— Murray -—
Dacy.—¥Fan  Mors's Jogrnal~=Journ. de
Phys.«=Philos. Trans,

Acip (Nitrous). It has already beea
observed, that there is no such thing, pro-

erly speaking, as nitrous acid, or the nitric
[;ase aciditied with 2 minimum dose of
oxigen 3 but that the nitric acid is capable
of absorbing various portions of nitric
oxide, with which it parts very readily, so
that when in considerable quantity it gives
it out in the ordingry state of the air, on
mixing with which it assumes the appear-
ance of a very red vapour. Henceit was
formerly called fuming nitrous acid. 1t ap~
pears, however, to be capable of combining
with some at least of the salifiable bases, so
as to form a distinct genus of salts, that may
be termed nitrits, But these cannot be form-
ed by a direct union of their component
parts 3 being obtainable only by exposing 2
pitrat to a high temperature, which expels
a portion of 1ts oxigen in the statc of gas,
and leaves the remainder in the state of
a_uitrit, if the heat be not urged so far,
or continued so long, as to effect 2 complete
decomposition of th¢ salt. In this wa!.the
gitrats of potash and soda may be obtained,
and perhaps those of barvtes, strontiam,
lime, and magnesia. The nitrits are par-
ticularly characterized by being decom-

sable by all the acids except the cars

nic, even by the nitric acid itself, all of
which expel from it nitrous acid. We are
little acquainted with any one except that
of potash, which attracts moisture from
the air, changes blue vegetable colours to
green, is somewhat acrid to the. taste,
and when powdered emits a smell of nitric
axide, ‘
+ Aap (Oxavric). This acid, which ae
bounds in woed sorrel, and which, com~
Winwl with 3 small partion of. potash as itf

B
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erists in that plant, has been sold under the
mame of salt «f lemons, 10 be used as a
subuitute for the juice of that fruit, parti-
cularly for discharging ink spots and iron-
moulds, was long supposed to be analogous
to that of tartar. In the vear 1776, how-
ever, Bergman discovered, that a powerful
arid might be extracted from sugur by
means of the nitric ; and a few years after-
ward Scheele found this to be identical
with the acid existing naturally in srrel.
Beunce the icid begnn to be distinguished
by the name of sauccharine, but has since
been known in the new mnomenclature by
that of oxzlic. )

Scheele extracted this acid from the salt
of wrrel, or acidulous oxalat of potash as
it evsts in the juice of that plant, by satu-
razing it with ammonia, when I(.thDmL'S a

very soluble triple salt, and adding to the
solation nitrat of barytes dissolved in wa-
ter. Having well washed the oxalat of
barytes, which is precipitated, bedissolved
it in boiling water, and precipitaied its
base mlpiuric acid. Yo asertan that
no sulphuric acid remained in the super-
patant liquor, he added a little of a hoiling
solutian of oxalat of barytes till no prec-
pitxze took place, and then filtered the Ji-
guor. whicli contained nothing but pure
oxalic acid, which he crystallized by eva-

ation and cooling.
L may be me:izncd’ however, much
more readily ard ccconomically from sugar
in the following way = ‘To X ounces of
nitric acid in a stoppered retort, to which
a large recciver is lured, add by degrees
one ounce of lump sugar coarscl( powder-
ed. A gentle heat may be applied during
the solution, and nitric oxide will be‘ evolv-
ed in sbundance. When the wholc'of the
sugar is dissolved, d'm_ll off a part of the
acid, tilt what remains 1a t_he retost has a
sirupy consistence, and tbis will form re-
gulr crystals, wamounting to 58 parts from
100 of sugar. These crystals must be dis-
solved in water, recrystadized, and dricd
1 aper.

m:\b::::’e’iig c?t: gther substancgs afford theox-
:c acid w hentreated by dl:!tl!lalfmn wnhth the
itri Bergman rocured it trom hoiey,
mtnc;.rabic z!c&:hc‘:l, and the calculous cm)x'-
guent"ion: in ;he kidnevs and bladder, of ani-
:als - Scheele and Hermbstadt from sugar
of milk. Scbeele from u sweet matter con-
tained in fat oils, and alsq _from the un-
crystallir.able part of the juice of lemons,
Hermbstade {rom the acid of cherries, and
the acid of tartar. Gm:ﬂ'mg from bcec!x
‘o0d. Kohl from the residuum in the di-
;i\laﬁon ef ardent spiits.  Westrumb not
nly from the crystalhzcd_aﬂdsof currants,
ohe’;ﬂ”’ citrons, raspberries, but al.so from
ch saccharine matter of these fruits, and
e the uncrystallizable parts of the acid
from Hoffinapn from the juice of the

juices. AN ”
. and Berthollet from silk, hair
\::sfmsj, > wool; alio from other apimal

AClI

substances, especially from the coagulum of
blood, whites of egps, and likewise fron
the amylaceous and glutinous parts of flour,
M. Berthollet observes, that the quantity
of the oxalic acid obtained by treating
wool with nitric acid was very considerable,
being abuve half the weight of the wool
employed. He meutions a difference which
he observed betwceen animal and vegetable
sybstances thus treated with nitric acid,
namely, that the former yielded, beside .
aninonia, alarge quantity of an oil which
the nitric acid could "not decompaose;
whereas the oily parts of vegetables were
totally destroyed by the action of thisacid :
and ?\c remarks, that in this instance the
glutinous part of flour resembled animal
substances, whereas the amylaceous part of
the flour retained its vegetagble propertics,
He further remarks, that the quantity of
oxalic acid furnished by vegetable matters,
thus treated is proportionable w their pu-
tritive quality, and particularly shat from
corton he could pot obtain any sensible
quantity. Deyeux, having cut with scis~
sars the hairs of the chick pes, found the
gave out an acid liquor, which ou exami-
nation proved to be an aqueous solutivn of
pure oxalic acid. Proust and other ghe-
mists had before olwerved, that the shoes
of persons walking through a field of cliick
pease were eorroded. :

Oaalic acid crys:allizes in quadrilatcrad

risms, the sides of which are alternately.

road aud nagrow, and summits diédral g
or, if crystallized rapidly, in small irregua
lar needles. They are cilloresceat in dry.
air, but attract a’little humidity if it be
damp ; are soluble in one part of hot and
two of cold water; aud are decomposable
by a red heat, leaving a small quantity of
coaly reskluum.—100 parts of alcohol fake
up ncar 56 at & boiling heat, but not above
40 cold. Their. acidity is so great, that
when discolved in 3600 times their weight
of water the solution reddens litmus paper,
and is percepiibly acid to the taste.

The oxalic acid is a good test for detect=
ing lime, which it separates from all the
other acids, unless they are presentin ex-
cess. It has likewise a greater aflinity for
lime than for any other of the bases, and,
forms with. it a pulverulent, insoluble salt,
not decomposable except by fire, and twrn-
ing sirup of violets green.

With barytes it forms an insoluble salt y
but this salt will dissnlve in water acidu«
lated with oxalic acid, and afford angular
cri'smls. If, however, we attcanpt to.dise
solve these crystals in boiling water, the
excess of acid will unite with the water, and
leave the oxalat, which will be precipie,
tated,

‘The oxalat of styontian too is a nearly.
insoluble compound.

Ozalat of maguesia too is insoluble, una
less the acid.be.1n excess. |

The oxalat of potash exists i two states,
E 3
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that of a neutral salt, and that of an aci-
.dule. The latter js generally obtained from

the juice of the leaves of the aralis aceto-

sella, wood sorrel, or rumex acetosa, com-
mon sorrel. The expressed juice, being

diluted with water, should be set by for a

few days, till the feculent parts have sub-

sided, and the supernatant fluid is become
clear; or it may be clarified, when ex-
pressed, with the whites of eggs. It is

then to be strained off, evaporated to a
- wpellicle, and setin 3 cool place to erystal-

Ke. The first product of crystals being

taken out, the liquor may be further eva-

porated, and crystallized; and the same
procesy repeated till no more can be ob-
_ tained, In this way Schlereth informs us
sbout nine drachms of crystals may be ob-
rained from two pounds of juice, which
are generally afforded by ten pounds of
mE:trel. Savary, however, says, that
ten g)ﬂ.ﬂt of wood sorrel in full vegetation
yield five parts of juice, which give little
more than 3 two-hundredth of tolerably
pure salt. He boiled down the juice, how-
ever, in the first instance without clarifying
it; and was obliged repeatedly to dirsolve
and rec:ystallize the salt to obtain it white.

This salt is in small, white, needly, or
Tamellar crystals, not alterable in the air. 1t
unites with barytes, magnesia, soda, am-
monia, and most of the metallic oxides, in-
to triple salts.  Yet its solution precipitates
the uitric solutions of mercury and silver
in the state of insoluble oxalats of these
metals, the nitric acid in this case com-
bining with the potash. It attacks iron,
Jead, tin, zinc, and antimony.

" This salt, beside its use in taking out ink
spots, and as a test of lime, forms with
sugar and water a pleasant cooling beve-
rage: and according to Berthollet it pos-
sesses considerable powers as an antiseptic.

" The neutral oxalat of potash is very so-
luble, and assumes a gelatinous form, but
may be brought to crystallize in hexaédral
prisms with diédral summits, by adding
more potash to the liquor thun is sufhicient
to saturate the acid.

" Oxalat of soda likewise exists in two dif-
ferent states, those of an acidulous and a
rteutral 'salt, which in their properties are
amalogous to those of potash.

The acidulous oxalat of ammonia i¢ cry-
stallizable, riot very soluble, and capable
like the ppeceding acidules of combining
with other bates, 80 as to form triple salts.
But if the acid be saturated with ammonia
we obtain 2 l‘;lemral (gahc, whlich on eva-
poration yields very fine crystals in tetraé-
dral .L ‘with disdral ?;smmiu, one of
the planes of which cuts off three sides of
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the prism. Thisalt is decomposable by fire,

which raises from it carbonat of ammonia,
and leaves only some slight traces of a
coaly residuum. Lime, barytes, and stron-
tian un‘te with its acid, and the ammonia
flies off in the form of gas. .

The oxalic acid readily dissolves alumine,

and the solution gives on evaporation a
Eellowish transparent mass, sweet and a
ittle astringent to the taste, deliguescent,
and reddening tincture of litmus, but not
sirup of violets. ‘This salt swells up in the
fire, loses its acid, and leaves the alumine
a little coloured.~—Bergman.~Schecle.-—
Fourcroy.—Henry.— Murray. .o

Acip (PerraTe). This name was given
by Bergman to the acidulous phosphat of
soda, Haupt having called the phosphat of
soda sal meralile perlatum. .

Acip (Puosenoxic). The base of this
acid, or the acid itself, abounds in the mi-
neral, vegetable, and animal kingdoms.
In the mineral kingdoum it is found iu com-
bination with lead, in the green lead ore;
with iron, in the bog ores which afford
cold short iron ; znd more especially with
calcareous earth in several kinds of stone.
‘Whole mountains in the province of Estra-
madura in Spain are composed of this
combination of phospharic acid and lime.
Mr. Bowles rms, that the stone is
whitish, and tasteless, and affords a blue
flame without smell when thrown upon
burning coals. Mr. Proust describes it as
a deuse stone, not hard enough to strike
fire with steel; and says that it is found in
strata, which always lie horizontally upon
quartz, and which are intersected with
veins of quartz. When this stone is scat-
tered upon burning coals, it does not de-
crepitate, but burns with a berutiful green
light, which lasts a considerable time. It
melts into a white enamel by the blow-
pipe; is soluble with heat, and some effer-
vescence in the nitric acid, and forms sql-
phat of lime with the sulphuric acid,
while the phosphoric acid is set at liberty
in the fluid.

The vegetable kingdom abounds with
phosphorus, orits acid. It is principally
found in plants that grow in marshy places,
in turf, and several species of the white
‘woods. Various seeds, potatoes, agaric,
soot, and charcoal afford phosphoric acid ¥,
by abstracting the nitric acid from them,
and liziviating the residue. The lixivium
contains the phosphoric acid, which ma
either be saturared with lime by the addi-
tion of lime water, in which case it forms
a solid compound, or it may be tried by
examination of its leading properties by
other chemical methods.

* To 1his prof. Bartholdi ascribes two accidents at the powder-mills at Elsone, where
spontaneous combustion appeared to have taken place i one instance in the charcoal
store-room, in the other in the'box into which the charcoal was sifted ; as well as three
riccessive explosions at the powder-mills of Vosges. This certainly merits the atten-

tion of gunpowder manufacturers: !
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In the animal kingdom it is found in al-
most every part of the bodies of animals
which are not considerably volatile. There
is not, in all prubability, any part of these
erganised beings which is free from it. It
has been obtained fram blood, flesh, both
of land and water animals; from cheese;
aad it exists in large quantities in bones,
combined with calcareous earth. Urine
contaios it, not oaly in a disengaged state,
but also combined with ammonia, soda,
and lime. It was by the evaporation and
distillation of this  excrementitious fluid
with charcoal that phospherus was first
made; the charcnal deoomposing the dis-
engaged acid, and the ammoniacal salt.
See Puosrmorvs. But it is more cheaply
obuaiced by the process of Scheele, from
booes, by the application of an acid to
their earthy residue after calcination.

In this process the sulphuric acid appears
to be the mosxt convenient, because it torms
a pearly insoluble compound with the lime
of the bones. Benes of beef, mutton, or
veal, being calcined to whiteness in an open
fire, lose almost half of their weight. "I'lis
must be pounded, and sifted, or the trou-
ble may be spared by buying the pow-
der that is sold to make cupels for the as-
sayers, and is, in fact, the powder of burn-

bones ready sifted. To three pounds of
the powder there may be added about two
pounds of concentrated sulphuric acid.
Four or five pounds of water must be afe
terward added to assist the action of the
acid; and during the whole process the
operator must remember to place bhimself
and his vessels so that the fumes may be
blown from bim. The whole may be then
left on a gentle sand bath for twelve hours
or more, takiug carc to supply the loss of
water which happens by evaporation.
The next day a large quantity of water
must be added, the whole strained through
a sieve, and the residual matter, which is
sulphat of lime, must be edulcorated b
vepeated affusians of hot water, till it
tasteless. The waters contuin phos-
phoric acid nearly free from linie, and by
evaporation, first in glazed earthen, and
then in glass vessels, or rather in vessels of
platina or silver, fur the hot acid acts upon
glase, affdrd the acid in a concentrated
state, which, by the force ‘of a strong heat
in a crucible, may be made to acquire the
form of a transparent consistent glass,
thonzh indeed it is usually of a nulky,
opake appearance.

For making phmfborul, it is not necese
sary to evaporate the watcer|further than
to bring it to the consistence of sirup; and
the small portion of lime it contaips s nog
an impediment worth the trouble of re-
moving, as it affects the produce very
Lide. But when the acid is n:gui;cd_,in FS

rer state, it is proper to add a qupsgity
& carbnaas of amamonia, which, by, dowble
élective attraction, precxpntaes_tﬂe Linyg

Yol
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that was held in solution by the phosphoa
ric acid. ‘L'he fluid being then evaporated,
affords a crystallized ammoniacal salt,
which may be melted in a silver vessel, aa
the acid acts upon glass or earthen vessels.
The ammonia is driven off by the heat,
and the acid acquires the form of a com-
pact glass as transpi-ent as rock crystal,
acid to the taste, solable in water, and der
liquescent in the air.

This acid is commonly pure, but never-
theless may contain a small quantity of s0«
da, originally existing in the bunes, and
not capable of being taken away by this
process, ingenious as it is. The only un.
equivceal method of obtaining a pure acid
appears to consist in first converting it
iuto phosphorus by distillation of the mae
terials with charcoal, and then converting
i again into acid by rapid combustion, at
a high temperature, either in ciigen or
atmespheric air, or some uther eyuivalent
process.

Phosphorus may also be converted into
the acid state by treating it with nitric acid:
1n this operation, a tubulated retort with a
ground stopper, must be half filled with
nitric acid, and a gentle heat applied. A
small piece of phosphorus heing then ina
troduced through the tubé will be dissolved
with effervescence. produced by the escape
of a large quantity of nitric oxide. The .
addition of pbospgotus must be continueg
until the lagt piece remains yndissojved. ‘Y he
fire being then raised ta drive over the req
mainder of the nitri¢ acid, the phosphoric
acid will be found in the retost, partly in
the concrete and partly in the liquid forms

Sulphuric acid preduces nearly the same
effect as the nitric; a large quantity of
sulphurous acid flying off. But axit requires
a stranger heat to drive off the last portions
of this acid, it is not so well adapted to the
purpose. ‘T'he kquid oximuriatic acid like=
wise acidifies it : and if phusphorus be pue

-duto this acid in a state of gas, it takes fire

spontaneously, and burns vehemently.
When phospborus is burned by a strong
beat, sufficient to cause it to flame rapidly,
it is almost perfectly converted into qry
acid, some of which is thrown up by the
force of the combustion, and the rest re-
mains upon the supporter.
. Thén substance has glsp been acidified by
the dyrect application of oxigen gas passcd
through hot water, in which the phpspho-
rus way liquefied or fused. -
The general characiers of phosphoric
acid, are: 1. It is spluble in water in all
proportions, producing a specific gravity,
which increascs as the quantity of acid 1s
greater, but does got exceed %637, which
1s that of the glacial acid. 2. It produces
heat when mizxed with water, though not
very cousiderable. 8. It has no smell when
pure, aud its taste is sour, but not corro-
ive. 4. When perfecily ¢iy, it sublimes
in close vesscls ; bu;: loses this property by
4
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the addition of water; in which circum-
stance it greatly differs from the boracic
acid, which is fixed when dry, but rises by
the help of water. 5. When considerably
diluted with water, and evaporated, the
aqueous vapour carries up a small portion
of the acid. 6. With charcoal or infam-
mable matter, in a stoong heat, it loses its
oxigen, and becomes converted into phos-
phorus.

“ It has been mmmud that the phosphoric
acid was incapable of crystallizing. Goet-
tling, however, found sharp+pointed crystals
of this acid on the sides of a glass vessel
in a ceflar, in which phosphorus had
stood three manths covered with carbonic
acid gas. Mr. Guezsen of Kiel having
kept some of the specific gravity of 2:1 for
a few weeks in a temperature between 30°
and 86° perceived that it shot into feathery
crystals : on being exposed several days to
8 temperature varying from 28° to 149, it
curdled into an opake mass like tallow,
without crystallization. This mass being
rendered fluid by heat, and then exposed
in a small glass tube in a freezing mixture
to 49¢ below 0 of F. for fiftcen mi-
mutes, continued fluid; though it again
congealed on being kept some days at
£74°. By rest even in a temperature
Fanging from 54° to 68° it will crystallize
when of thig strength ; but if diluted with
more water it only curdles into an irregular
mass. M. Steinacher of Paris, and M. Vi-
talis of Rouen, likewise confirm its crystal-
lization ; butthe latter says, that the crystals
become deliquescent in a heat from 77° to
880, though Guersen found no alteration in
his in the hottest days of summer.

Though the phosphoric acid is scarcely
corrosive, yet, when concentrated, it acts
upon oils, which it discolours, and at length
bﬁckem, roducirg heat, and a strong
smell like that of ether and oil of turpen-
tine; but does uot form a true acid soap.
It has most effgct on essential oils, less on
drying oils, and least of all on fat oils.
8pirit of wine and phosphoric acid have

weak action on each other. Some heat
18 excited by this mixtare, and the product
which comes over in distillation of the
mixture is strongly acid, of a pungent ar-
senical smell, ingammable with smoke, mis-
cible in-all proportions with water, preci-

itating silver and mercury from their so-

:ltions. but not gold ; and althoughinot an

ether, yet it scems to be an approximation
,to that kind of combination. .

Phosphoric acid united with barytes

roducés an insoluble salt, in the form of a
:eavy white powder, fusible at a high tem-
perature into a gray enamel. The best
mode of preparing it is by adding an al-
Jaline phosphat to the nitrat or muriat of
barytes. ¢

The phosphat of strontian differs from
the preceding in being soluble in an excess
of its acid. ¢
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Phosphat of lime is very abundant iu the
native state. At Marmarosch in Hungary,
it is found in a pulverulent form mixed
with fluat of lime: in the province of
Estramadura in Spain, it is in such large
masses that walls of enclosures and even
houses are built with it; and it is frequently
crystallized, as in the apatite of Werner,
whea it assumes different tints of gray,
brown, purple, blue, olive, and green. lyn
the latter state it has bcen confoupded
with the chrysolite, and someiimes with
the beryl and aqua marine, as in the stone
called the Saxon beryl. It likewise corsii-
tutes the chief part of the boues of all
animals.

The phosphat of lime is very difficult to
fuse, but in a glasshouse furnace it scftens,
and acquires the semitransparency and
grain of porcelain. It isinsolublein was
ter, but when well calcined forms a kind
of paste with it, a3 in making cupels. Be-
side this use of it, it is employed for po-
lishing gems and metals, for absorbin
grease from cloth, linen, or paper, ang
for preparing phosphorus, In medicine it
has been strongly recommended against
the rickets by Dr. Bonhomme of Avignon,
either alone or combined with phosphat of
soda. The lurnt hartshorn of the shops is
a phosphat of lime.

An acidulous phosphat of lime is found
in human urine, and may be crystallized
in smull silky filaments, or shining »scales,
which unite together into something like
the consistence of honey, and have a per-
ceptibly acid taste. It may be preparecl by
partially decomposing the calcareous phos-
phat of bones by the sulphwric, nitric, or
muriatic acid, or by dissolving that phose
phat in phosphoric acid. It is soluble in
water, and crystallizable. FExposed to the
action of heat it softens, liquefics, swells up,
becomes dry, and may be fused into a trans-
parent glass, which is jusipid, iusoluble, and
unalterable in the air. In these characters it
differs from the glacial acid of phosphorus.
It is partly decomposable by charcoul, so as
to afford phosphorus. According to Four-
croy and Vauquelin this salt contains 54
parts of acid, and 46 of lime, while the
neutral phosphat contains but 41 of acid
to 59 of lime.

The phosphat of potash is very deli-

uescent, and not crystallizable, but cone

ensing into a kind of jelly. Like the pres
ceding species it first undergoes the aqueous
fusion, swells, dries, and may be fused into
a glass; but this glass deliquesces. It has a
swectish saline taste. .

The phosphat of soda was first discovered
combined with ammonia in urine by Schock«
witz; and was called fusille or microcosmic
salt. Margraff ‘obtained it alone by lixi-
viafing the residunm left after preparing
phosphorns from this triple salt and chars
coal. Haupt, who first discriminated the
two, gave the phosphat of soda the name
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of ral miralile perlatrem. Rcuelle very pro-
perly announced it to he 2 compound of
soda and phousphoric ac.d  Bergman con-
sidered it, or rather the andulous phosphat,
as 2 peculiar acid, and fuve it the name of
erlute acid - Guvton-Aurvea did the same,
gul distinguished it by rhe name of curetic :
at length Klaproeh ascerzained its real na-
ture to be as Roselle kud afirmed.

This phosphar is naw commonly pre-
pared by adding 1o the 2cidulous phosphat
of lime as mech carbooat of soda in solu-
tion as wilf tuly sazurate the acid. The
carbenat ¢ ime. which precipitates, being

:ited by fleration, the liguid is duly
50 asto crystallize the phosphat
of 1c1; tur if there be mot a slight ex-
ces- -7 wiali, the crystals will not be large
z.: -~ alar. 3. Fra-ze, of Linz, re
ads, as a more economical and ex-
poditivt - mode, to saturate the excess ‘.uf
{x:;:.:u; caltined bones by dilute sulphuric
3gd, and dissolve the phosphat of lime
tha! remains in nitric acid. 170 this twolu-
tua he adds an equal gnantity of suiphat
¢i soda, and recovers tihie ILiiIiC acd by
caillation. He then sepatates the phos-
phu of soda from the s\_\"r)h‘:‘.t. of liie b{'
cutriation and crystailization as usual,
The crystzls are rhomboidal privms of dii-
fereat shapes; eiflorescent soluhle 1o 3
parts of cold and 1% of hot water. They
are capalle of being fused into an opake
white glass, which may be again dissolved
and crystaliized. It may be couverted inco
an acidulous phosphat by an additon of
acid, or by either of the strz;mg acids,
which portiz!le, but not wh 11y, decompose
it As its taste i3 si‘mph,' .s..fme.hwnh;.mt

- thine di recible, it is much used as

:n]))ulr}l:fﬁv‘el;f}glieﬁ - in broth, in which it
is no(odislinguish.s le from common salt.
For this elcganit addition to our pharma-
ceutical preparations we are indebted to
Dr. Pearson. In assays with the blowpipe
itis of great utility ; and it bas been used
instead of borax for soldering. )
The phosphat of ammuonia 'cr'\'st:lllnzgs
in prisms with four regular sides termi-
pating in pyramids, and sometimes in bun-
dles of small needles. Its taste is cool, sa-
lice, pungeut, and urinous. On the fire it
comports itself like the preceding species,
except that the whole of its base may be
driven off by a continuance of the”heat,
leaving only the acid bebind. It is the onl{
phosphoric salt decomposable by charcoal,
w as to afford phosphorus. Itisbut little
more soluble in lrot water than in cold,
which takes up a fourth of its weight. It
is pretty abundant in human urine, parti-
tutlrly after it is become putrid. It isan
excellent flux both for assays with the blow-
pipe, and in the fabrication of coloured
s and artificial gems. L
Phosphat of magnesia crystallizes in jr-
zegular hexaédral prisms, obliquely trun-
cated ; but is commonly pulveruleat, as it
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effloresces very quickly. Tt requires fif
parts of water to dissolve it. Its taste 1s
cool and sweetish. This salt too is tound
in urine. Fourcroy and Vauquelin have
discovered it likewise in s..all quantity in
the bones of various animals, though ‘not
in those of man. The best way of pre-
paring it is by mixiog equ.| parts of the
sctutions of phosphat of soda and sulphat
of magnesia, and leaving them some time
at rest, when the phosphat of magnesia
will cry<tallize, and leave the sulphat of
soda dissolved. .

An ammoniaco-magnesian phosphat has

. been discovered in an intestinal calculus of

a horse by Fourcroy, and since by Bar-
tholdi; and likewise by the former in some
human urinary calcuf‘i'. Notwithstanding
the solubility of the phosphat of ammonia,
this triple salt is far lcss soluble than the
phosphat of magnesia. It is ganially de-
composable into phosphorus by charcoal,
in consequence of its ammonia.

The phosphat of glucine has been ex
amined by Vauguelin, who informs us, that
itieawii e owlor, or mucilaginous mass,
with ut 4 s peepnlile ate s fusible, but
not decomipuabte by heary voalterable in
the air ; and insoluble unless i an excess of
its acid.

It has been obscrved, that the phospho-
ric acid aided by heat acts upon silex ; and
we may add, that it enters into many arti-
ficial gems in the state of a siliccous phos-
phat.—Schecle.— Bergman—Fourcoy.—An.
de Chim.—Journ. de Med.—Chimie de Dijon.
—&cherer’s Jorrn,

Acip (Prosenorous). This acid is pre~
pared by the slow combustion of phospho-
rus, for which Pellc.ier grives the following
instructions: Place sticks of phosphorus«
upright in a glass funnel, keeping them se-
parate by pusting each into a glass tube
cpea ot both ends and large envugh fur
the phosphorus to lie loose in it. This is
necessary, as they would be in danger of
taking fire, and burniug rapidly, if in con-
tact. Let the pipe of the furiuel Le in-
serted into the neck of an empty bottle
standing on a dish in which there is a little
water.  Cover the bottle and funnel with 3
glass jar, in the sides of which are two
small tubulures, that may be left open to
admit air, or stopped with a cork whenever
the combustion is going on too rapidly.
The acid thus obtained, which will be
about three times the weight of the phos.
phorus employed, is a white fluid of 3 -
Tupy consistence, and slightl{ fetid smcll.
It refracts light more powerfully than phos.
phoric acid.of equal density. On exposure
to heat in a glass retort, it first loses part
of its waier, and at length bubbles are
formed at the bottom of the vessel, which
give out a dense white vapour as they burst
on the surface, or take fire if there be a
sufficient quantity of air present. These
bubbles continue to form a long time, but
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at length the acid will be reduced to the
state of phosphoric.

As the antient chemists had not distin-
guished the different states of the acid of
phosphorus, the salts they had formed with
1t were commonly phosphites, but their
properties were not known with any preci-
sion, till they were examined by Fourcroy
and Vauquelin. They difter from the phos-
phats both in figure and taste, emit a smell
of phosphorus, yield a phosphorescent light
when exposed to heat, and with the oxymu-
riat of potash detonate by mere percussion.
The aftinities of the phosphorous acid for
the bases differ too in their order from those
of the phosphoric. .

The phosphit of lime, which is incapa-
ble of being decomposed by any of the
bases, is a white, insipid powder, insaluble
in water, but capah#c of being dissolved
even in acids that do not decompose it.

The acidulous phosphit of lime is a little
soludble, and crystallizes in small prisms or
needles of no determinate figure.

The Ehosphit of barytes is likewise an in-
sipid white powder, a little soluble in water,
however, and .ike the preceding somewhat
more soluble, and crystallizing in a similar
manner, when supersaturated with acid.
‘The light it emits when fused by the blow-
pieie'his 80 bright as to dazzle the eyes.

e phosphit of magnesia has no percep-
tible taste, is often in a soft flocculent form,
but eometimes crystallized ; effloresces in
the air; and is soluble in 400 parts of
water.

The phosphit of potash forms quadrila-

teral prismatic crystals with diddral sum-
mits. It has a pungent saline taste ; decre-
pitates ini the fire; and is soluble in three
parts of cold, and less of hot water.
* The phosphat of soda has a cool, sweet
taste. It crystallizes in elongated rhom-
boids, square plater, or a feathery form. It is
cffiorescent, but much less so than phosphat
of soda, and requires only two parts of cold
water to dissolve it. Hot water dissolves
very littlc more.

The phosphit of ammonia has a very
pungent taste,criv’stallizesfrcquemly in very
slender needles, but sometimes in quadrila-
teral prisms terminated by tetraédral pyra-
mids. I} subjected to distillation in « retort
it is decomposed ; and the ammonia is vo-
latilized, partly in a liquid state, partly in
that of gas holding phosphorus in solution,
without however taking fire spontaneously
in the air. This gas emits a phosphoric
light when, mixed with oxigen gas. What
remains in the retort is glacial phosphoric
acid. If this Ehosphi( be heated on char-
coal with the blowpipe, it buils in its water
of erystallization ; 2 beautiful phosphoric
light 1s diffused over its surface; and pre-
sently babhles of gas burst from the middle
of the vitrifying salt, which burn in the air
with a brig'z_t" ame, and form in the ring
of white vapour of phosphoric acid. The
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vitreous globule left is pure phosphorie
acid. Phosphit of ammonia is slightly de-
liquescent, solublein two parts of water at
509, and its solubility increases with the
temperature.

A triple salt may be formed by the union
of phosphorous acid with ammonia and
magnesia at the same time.

The phosphit of alumine has a styptie
taste, easily dissolves in water, but i3 not
crystallizable.

Acin (Proussic). The combination of
this acid with iron was long known and
used as a pigment by the name of Prussian
blue, before its nature was understood.
Macquer first found, that alkalis would de-
compose Prussian blue by separating the
iron from the principle with which it was
combined in it, and which he supposed to
be phlogiston. In consequence the prussiat
of potash was long called phlngisticated at-
kali. Bergman, however, from a more sci-
entific consideration of its propertics,ranked
it among the acids; and as early as 1772
Sage announced, that this animal acid, as he
called it, formed with the alkalis neutral
salts, that with potarh forming octaédral
crystals, and that with soda rhomboids or
hexagonal laminx. About the same time
Scheele instituted a series of sagacious ex-
periments, not only to obtain the acid sepa-
rate, which he eftected,but also to ascertain
its constituent principles. These, according
to him, are ammonia and carbon ; and Ber-
thollet has only added, that its triple base
consists of hidrogen and azot, vearly if not
precisely in the proportions that form am-
monia and carbon.  Berthollet could find
no oxigen in any of his experiments for de-
composing this acid, as chemists are still
agrecd to call it ; and hence he thinks him-
self authorised to conclude, that it contains
no acidifying principle. He likewise men.
tions another auuma‘;y it possesses, which is,
that it cannot alone take away from other
acids the metallic oxides dissolved in them,
though none of them can dispossess it of an
oxide with which it is united. ‘Fhis Bere
thollet ascribes to its specific heat, and ten-
dency to assume the gaseous form. Four-
croy however infers, that it does contain
oxigen, because Vauquelin obtained six
times as much prussic acid in decomposing
muriat of ammonia mixed with charcoal by
oxide of lead, as he did when using lime
instead of this oxide. Fourcroy found too,
that on treating the coagulated serum of
blood by nitric acid, in order ta obtain ox-
alic acid, a vaporous product was disen-
gaged, which bein%m ected proved to be
pure prussic acid : but azotic gas was pre-
vivusly evolved ; whence he infers, that the
prussic acid contains less azot than ammo-
nia, as in the formation of ammonia this
does not take place. Carbonic acid gastoo
was formed in this process. Another fact
correborates the opimion that prussic acid
contains less azot than ammonia. When
b PR © prussic
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umic 2c\d is decomposed by fire, 2 portion
of carbuaated hidrogen gas is evolved du-
nngthe forgnation of the carbonat of ammo-
nia which i+ prodaced.
Curaudaa hassiace attempted to establish
a new theory on this head.  According to
him, what has been called prussic acid is
merely its base, which is cenverted into an
acid by acquiring ongea from a metallic
oxide. The calaaatiun of the animal mat-
ter produces oaly two of the elements of
the basis, formiog with the alkali a carbo-
nated azot of potash ; and this combiuation
has the propenty of decomposing water in-
stantly, % 2 to form the prussic radical, by
the addition of hidrogen, from it. Itsat-
tractioa for the hi of the water how-
ever is so grea:, that, if its action on the
water be allowed to continue after the prus-
sic radical is formed, it will absorb sufficient
to convert the azot gradually into ammo-
nia, which will fly off. This loss, however,
be adds, may be prevented; by never maist-
eniag the calcined materials for making
prusmiat of potash but with a solution of
sulphat of iron at the maximum of oxida-
tion.  Agreeably to this theory, Curaudau
would distinguish by the pame of sire
what is commonly called the prussic acid ;
the combinations of this with alkalis he
would call prusciurets ; and to those in which
it has been acidified by the oxigen of some
ozid¢, he would confine the name of prus-
sats.

The prussic acid is usually obtained by
Scheele’s method, which is this : Mix four
ounces of Prussian blue with two of red
oxide of mercury prepared by nitric acid,
aad buil them in twelve ounces by weight
of water, till the whole becomes colourless;
filter the liquor, and add to it one ounce of
clean iron filings, and six or seven drams of
slpburic acid. Draw off by distillation
about a fourth of the liquor, which will be
prussic acid; though, as it is liable to be
contaminated with a portion of sulphuric,
to render it pure it may be rectified by re-
disilliog it from carbonat of lime. ~Dr.
Schaub of Cassel recommends a shorter
way, which is, to pour on two parts of
Prusian blue one part of sulpharic acid,
diluted with a0 equal quantity of water, and
thea to distil off the prussic acid.

The ennoic acid has a strong smell of

h 1 , or bitter almonds: its taste
1 at first sweetish, then acrid, hot, and viru-
lent, and excites coughing; it has a strong
tendency to assume the formof gas: it has
been docomposed in a high temperature,
and by the contact of light, into carboric
acid, a ia, and car hidrogen :
it dues not readily unite with the earths and
alkalis, does nut destroy their alkaline pro-
perties, and is displaced even by the car-
bonic acid : it has no action upon metals,
but unites with their oxides, anJ forms salts
for the most part insoluble: it likewise
waites into triple salts with these oxides aad
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alkalis: the oxigenated muriatic acid de-

compuscs it.

The peculiar smell of the prussic acid
could scarcely fail to suggest its affinity with
the deletesious principle that rises in the
distillation of the leaves of the lauro-cerasus,
bitter kernels of {ruits, and some other ve-
getable productions s and M. Schrader of
Berlin has ascertained the fact, that these
vegetable substances do contain a priaci
capable of forming a blue ﬁrecipitate with
iroo s and that wls.\ lime they atford a test
of the presence of iron equal to the prussat
of that earth. Dr Bucholtz of Weimar,
aad M. Roloff of Magdeburg, confirm this
fact. The Sruuic acid appears to come
over in the distilled oil.

Prussiat of barytes may be formed by
adding Prussian blue to a boiling sulution
of pure barytes, till its colour ceases to be
extracted, and then filtering. The filtered
liquor sometimes becones turbid by cuols
ing, and deposits a littie oxide of iron. He-
iug again filtered, after the expiration of
some hours small yellowish crystals will
form, which are prussiat of barytes. Mare
mav be obtained after this by cvaporation.

he most important of the prussiats how-
ever, for its use in making Prussian blue,
and as a test, is the prussiat of potash. This
is commonly preparcd by calcining dried
bullocks blood with the common subcar-
bouat of potash, and lixiviating. Equal
parts are very commouly used; but "Dr.
Bucholiz recoinmends two parts of blood to
one of potash, as equally affording the
largest pussible quantity, and being less apt
to act upon the vxide of iroa in the blood,
as well as on the crucible. These should
be gradually heated to igni:ion, in a covered
crucible with a holein the iic - but the heat
mus<t neither be applied tuo suduealy, nor
raised too high; and must e discontinued
as soon as the small blue flanc ceases.  “T'he
matter should be lixiviated with as little
water as possible, and without heat. This
alkaliis employed for making Prussian blue
(see IroN, PRussiAT oF); Dut it is not suffi-
ciently pure to be used as a test. To obtain
this the following process is recommended
by Mr. Heary . T'o a solution of potash, de-
prived of its carbonic acid by quicklime,
and heated pearly to the boilin int, add
by dcgrees powdered Prnuiani ue till its
colour ceases to be discharged. Filter the
liquor, wash the sediment with water till je .
ccases to extract any thing, mix the wash-
ings together, and pour the mixture into an
earthen dish in a sand-heat. When the so-
lution has become hot. add a little dilute
sulphuric acid, and continue the heat about
an hour. A copious precipitate of Prussian
blue will be formed, which must be sepa-
rated by filtration, and assay a small quan.
tity of. the filtered liquor in a wine glass
with a litdle dilute sulpburic acid. It an
abundant production of Prussian blue still
take place, the whole liquor myst be again
‘exposed
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osed to heat with a Tittle dilute sulphuric

- acid, and this must be repeated as often as

‘mecessary. Into the liquor thus far purified
- pour a solution of sulphat of copper in four

or six times its weight of ‘warm water, a3
Jong as a reddish brown precipitate conti-
pués to appear. Wash this precipitate,
which ‘is a prussiat of copper, with re-
peated affusions of warm water; and when
these come off colourless lay the precipitate
on a Imen filter to drain, after which it may
be dried on a chalk storie.  'When the pre-
cipitate s dry, powder it, and add it b
degrees to a solution of pure potash, whic|
':iflr take the prussic acig from the oxide of
eorper. ‘This prussial of potash, however,
will be contaminated by some portion of
sulphat of porash, from part of which it
may be freed by gentle eviporation, as the
sulphat crystallizes first.  T'o the remaining
Bquor add a solution of barvtes in warnn
water, as long as a white precipitate ensues,
observing not to add more after its cessa-
tion. The solution of prussiat of potash
will now be frecd in a great measure from
iron, and entirely from sulphats, and by

ntle evaporation will torm on cooling
ﬁ:zutiful crystals. These dissolved in cold
water afford the purest prussiat of potash
that can be prepared. If pure barytes be
mot at hand, acctat of barytes may be used
imstead ; as the acetat of potash formed, not
being crystallizable, will remain in the mo-
ther-water. -

Prussiats of seda and of ammonia may be

prepared in 2 similar manner.

The prussiat of lime tco has heen recom-
mended as a test by Scheele and some other
chemists.—AMem. of the Ac. of Bertin and
Stoekholme—Journ. de Plys.—Hermlstadt’s
Allz—Jowrn. der Chem.—ddnn, de €Chim.—
Nicholson's Journal.

Actp (Pyrroricxrous). In the destrue-
tive distillation of any kind of wood an acid
s obtained, which was formerly called «eid -
apivit of wood, and since pyroligneous acid.
In distilling cork, bowever, it appeared to
Fourcroy and Vauquelin, that the acid ob-
tained resembled the acetous; and on pur-
suing the investigation they ascertained,
both’analytically and synthetically, that the |
pyroligneous acid is nothing more than the
acetous contaminated with an empyreuma-
tic oi} produced from the wood.

Acip (Pyromucous). This acid, like the
pyroligneous, was irovcd by the same che-
mists to be mercly the acetous, impregnated
with an aromatic oil. It was formerly di-
stinguished by the names spirit of honey, of
svgatr, of mamna, of gum, &c., according to
tl.e substance from which it was obtained.
In the chemical dictionary of the French
Encyclopxdia it was named by Guyton-
Morveau sirwpous acid, being generally
procured frofn sugar. But as mucilage ap-
peared to be the substance that afforded 1t,
3t was lastly ealled pyromucous.

Acip (PynoTanTarous). Thisacid,ob~
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tained in a similar manner from the super-
tartrit of posash, proves, like the two pres
ceding, to be acetous acid united with an
empyreumatic oil.

Acip (Rosacic). The sediment known
to physicians by the name of lateritious, that
is J::posited from the urine of pertons la-
bouring under febrile discases, when these
diseases take a favourable turm, bdas long

_been known te consist chiefly of an acid.

According to Schecle it is the uric, which is
much more abundant in this critical urine
as it is called, than in urine in the ordinary
state. Professor Proust, however, says that
it differs from the uric in being very soluble
in hot water, in having little tendency to
erystallize, and in precipitating muriat of
gold of a violet colour. Accordingly he di-

stinguishes it by the name of rosacic, but it

remains to be determined whether it must
retain its scparate rank.

Acip (Saccnarixg). See Acip (Oxavic).

Acip (Saccirdracric). Sce Acip (Mu-
cous).

Acip (Sreacic).  The fat of animals is a
substance nearly of the same nature as those
oits called fat oils in the vegetatle kingdom.
Tt affords an acid by distillation, which may
be rendered purer by rectifying.  But the
most clegant method of ubtaming this acid
consists In mixing a quantity of melted suet
with quicklime, suffering the mixture to
cool, and afterward boiling it with a large
quantity of water. After filtraiion and
evaporation the calcareous salt, fermed by
the combination of the schacic acid with the
earth, is obtained of a brown colour. A
slight calcination renders it purer by the
destruction of a portion of inflammable
matter; and by solution, filtration, a0d the
addition of a certain quantity of carbonie
acid, to precipitate the superﬁuous lime, a
elear solution of the sebat of lime is ob-
tained. Evaporation of the fluid affords
the pure white salt ; and this, when distilled
with the addition of one third of its weight
of sulphuric acid,diluted with water, affurds
the sebacic acid, which comes over into the
recciver, while the sulphat of lime remains
in the retort.

‘The sebacie acid is liquid, fuming, and
of a penetrating odour; decomposable b
heat, which turns it yellow, and reduces it
to a ceal, after- having evolved carbonic
acid and carbonated hidrogen gas. Blue
colours are strongiy reddened by it: water
dissolves it in 2ll” proportions. “With lime,
and sbo with' the fixed alkalis, it forms
crystallizable sdlts, which are not dccom-
posed in a moderate heat.  With magnesia
r forms an uncrystallizable saline mass,
which may be ‘reduced to a gummy con-
sistence. With clay, or pure argilfaceous
earth, it unites with difficulty, forming an
astringent uncrystallizable mass. Siliceous
earth is thought to be corroded by this
acid, probably from its action on glass, in
which it may act on the alkali mtfnox of
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the earth, for it has no action upoh sill
ceous earth precipitated from liquor of
fiots. Mixed with nitric acid it dissolves

\d.

The acid of fat preduces an ether by
distillation in the ussal method with alco-
bol: it expels the acid from the alkaline
sulphats, aed the nitrat and acetat of pot-
ash, aud is itself decomposed by distilla-
tioa. It likewise precipitates supertartrit
of potash from a solution of the meutral
wrtrit.

When mitrous acid is abstracted from
tallow, there is a2 production of oxalic
acid, 3 not the sebucic. Hence it has
been concheded, that this acid is nearly of
the same nature as tl.e other acids obtamed
fran organized substances. M. Thenard
bas btely asserted, that the acid hitherto
edrained from fat has been commonly the
acetous, perhaps conraminated with the
sulphurous; and sumetimes, whea the
eommon potash of commerce, which is
mixod with more or less munat of soda,
was ssed, asin Cicll’s prucess, instead of
the qoickdime recommended above, the
munatic. He adds, however, that he has
obtained a peculiar acid, which is the true
sebacic, by distilling fat, washing the pro-
duct repeatedly with hot water, and filtere
ing, evaporating, and crystallizing the li-
quor ; cr precipitating the liquor with aces
it of lexd. 2nd heating the precipitate,

#irst dried in 2 retort with: sulphuric acid.
In the latter case no acid came over into
the receiver, but a melted substance like
fat floated on the matter in the retort,
which M. Therard first washed well, and
then dmsolved in boiling water, from
which it scparated in small crystalline
oeedles on cuoling.  These crysials were
slightly acid to the taste; totally void of
scaell ; melted like fat; were very soluble
in boiling water, 0 as to congeal with it
into a mass on cooling ; dissolved freely in
alcohol ¢ precipitated the nitrats of lead,
slver, mercury, and acetits of mercu-
ry and lead ; tormed soluble salts with the
atkalis ; were precipitated from their union
with potash, without being decomposed,
by the sulphuric, nitric, and muriatic acid.

rell.—Joari de Phys—Anu. de Chum.

Acio (Sunrwc). This acid was disco-
vered by Brugnatelli in cork, and after-
ward more fully examined by Bonillon la

Grange. To obtain it, pour on cork
grated to powder six times its weight of
mitric acid, of the specific gravity ot 1-26,
in a tubsmlated retort; and distil the mix-
ture with a gentle heat, as long as any red
fumes arise.  As the distillation advances,
a yellow matter, like wax, appears on the
surface of the liquid in the retort. While
its contents continue hot, pour them into

8 glass vessel, placed on a sand-heat, and

keep them continually sticring with a glass
rud ) by which means the liquid will gra-
dually grow thick.  As 500 ss white peae-

ACI

trafiog vapours appear, let it be removed
from the sand-hcat, and -kept stirring oMt
cold. Thus an orange-coloured mass will
be obtaintd, of the consitence of honey,
of a strong sharp smelt while bot, and a
peculiar aromatic smell when cold. On
this pour twice its weight of boiling water,
apply heat till it liqueties, and filtes. As
the filtered liquor cools ir-deposits a powa
dery sediment, and acquires a thin pel-
licle. Separate the sedmment by filtration,
and evaporate the fluid nearly to d

‘The mass thus obtained is the suberic acidy
which may be purified by saturating with
an alkali, and precipitating by an acd, or
by boiling it with charceal powder. .

Suberic acid has a roagh acerb taste, and
when dissolved in boiling water excites
courhing : it reddens vegetable bbies, and
turns the blue solution of éndigo in sulphaa
ric acid green : it is soluble in two pares of
boiling water, and in about one huadred
and fitty of cold: it attracts moisture from
the air, and is turned brown by the actiom
of light: it sublimes in 2 moderate heat
without being decomposed. -Tis base is pres
sumed to consist of carbon amd hidr
though Mr. Jameson woald reject the hi-
drogen, because he obrainod it by treating
charcoal with nitric acid$ but this is net a
sufficient proof. He likswise observes, thae
the acid existing ready formed in peat has
the properties of the suberie. Brugnatelli
bas obtained a large quaatity of suberic
acid, mixed with oxalic, from paper. :

.Most of the alkaline and earthy subera
have an excess of acid, and are deco:
by heat. Those of potash and .ammoais
are the only ones that crvstaliize. The al-
kuline are very soluble, the earthy dissuive
but sparingly.—Crell's Annals.—Ann. de
Chim.~—Gehler's Journal—Jameson’s Alim.
of Shetland. S )

Acip (Succixic). It hasiongbeen knoww
that amber, when exposed to distillation,
affords a crystallized substance, ' which sub~
limes into the upper partof the vessel.
Before its nature was uuderstood it was
called salt of amler, a name not vet bas
nished from our Pharmacopaias; but it i
now known to be a peculiar avid, as Boyle
first discovered. ‘The crystals are at first
contaminated with a littte oif, which gives
them a brownish colour; but they may be
purified by solution ard crysaliination, ree
peated as often as necessary ; when they‘
will become transpareat and shining. . Potg
recorumends to put on the filier, through
which the solution is passed; a little cotton
previously wetted with oil of amber. Their
tigure is that of a triangular prism. -Their
taste is acid, and they redden the blue co-
lour of litmus, but not that of vielets,
They are soluble in less than two parts of
boiliug alcohol, in two parts of boiling
watér, and in tweunty-five of cold water. -

M. Planche, of Paris, observes, that's
considerable quaatity might be collected im
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ing amber varnish, asit sublimes while
the amber is melting for this purpose, and
is wasted. i}
-t has been prescribed in nefvous and
eatarrhal complaints, and as a diuretic.

With barytes and lime the succinic acid
forms salts but little soluble; and with
magnesia it unites into a thick ghmmy
swbatance. The succinats of potash and
ammonia are crystallizable, and deli-
quescent ; that of soda does not attract
moisture. ‘The succinat of ammonia is
wseful in analysis to separate oxide of iron.

Actip (Sureavgic). When sulphur is
heated to 180° or 190° in an open vessel, it
melts, and soon afterward emits a blueish
flame, visible in the dark, but which, in
open light, has the appearance of a
wbitedﬁ?-:e.g This flame l?a‘; a suffocating
smell, and has so litile heat that it will not
set fire to flax, or cven gunpowder, so that
in this way the sulphur may be emirelr
consumed out of it. K the heat be stll
an ted, the sulphur boils, and sudden-
3 into 2 much more luminous flame,
t{c same suffocating vapour still continuing
to be emitted.

The suffocating vapour of sulphur is im-
bibed by water, witl:owhich it forms the
fluid formerly called volatile vitriolic, now
sulphurous acid. If this fluid be exposed
for a time to the air, it loses the sulphu-
reous smell it had at first, and the acid be-
comes more fixed. It is then the fluid
which was formerly called the spirit of vi-
trol.  Much of the water may be driven
off by heat, and the dense acid which re-
mains is the sulphuric acid, commonly calfed
oil of vitriol; 2 name which was pro-
bably given to it from the little noise it
makes when poured out, and the unctuous
feel it has when rubbed between the fingers,
produced by its corroding and destroying
the skin, with which it forms a svapy com-
pound.

The stone or mineral called martial py-
rites, which cunsists for the most part of
sulphur and iron, is found to be converted
into the salt voigarly called green vitrind,
but more properly sulphat of iron, by ex-
posure to air and moisture. In this natural
process the pyrites breaks and falls in pieces;
and if the change take place rapidly, a
considerable increase of temperature fol-
lows, which is sometimes sufticient to set
the mass on fire. By conducting this ope-
ration in an accurate way, it is found that
oxigen is absorbed. ‘The sulphat is obtained
by solution in water, and subsequent eva-
poration; by which the crystals of the
skt are separated from the earthy impuri-
ties, which were not nupendex in the
water.

The sulphuric acid was formerly obtain-
ed in this country by distillation from sul
phat of iron, as it still is in many parts
3broad : the common green vitriol is made
usc of for this purpose, as it is to be met
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with at 2 Tow price, and the acid s mote
easily to be extracted from it. With re=
spect to the operation itself, the following
particulars should be attended to: First,
the vitriol must be calcined in an iron or
earthen vessel, till it appears of a yellowish
red colour: by this operation it will lose
Lalf its weight. This is done in order to
deprive it of the greater part of the water
which it has attracted into its crystals du-
ring the crystallization, and which would
otherwise in the ensuing distillation greatly
weaken the acid. As soon as the calcina-
tion is finished, the vitriol is to be put im=
mediately, while it is warm, into a coated
earthen retort, which is to be filled two
thirds with it, so that the ingredients ma
have sufficient reom upon being distend

by the heat, and thus the bursting of the
retort be prevented. It will be most advi-
sable to have the retort immediately en-
closed in brick-work in a reverberatory
furnace, and to stop up the neck of it till the
distillation begins, in order to prevent the
materials from attracting fresh humidi
from the air. At the beginning of the di~
stillation the retort must be opened, and a
moderate fire is to be applied to it, in order
to expel from the vitriol all that part of the
phiegm which does not taste strongly of the
acid, and which may be reccived in an
open vessel placed under the retort. But
as soon as there appear any acid drops, a
receiver is to be added, into which has
been previously poured a quantity of the
acidulous flaid which has come over, in
the propertion of half a pound of it to
twelve pounds of the calcined vitriol; when
the receiver is to be secured with a proper
luting. The fire is now ta be raised by
little and little to the most intense degree
of heat, and the receiver carefully covered
with wet cloths, and, in winter time, wich
snow or ice, s the acid rises in the form of
a thick white vapour, which toward the
end of the operation becomes hot, and
heats the receiver to a great degree. “The
fire must be continued at this high pitch
for several days, till no vapour issues from.
the retort, nor any drups are seen trickling
down its sides- In the case of a grcat quan-
tity of vitriol being distilled, M. Bern.
hardt has observed it to continue emitring
vapours in this manner for the space of ten
days. When the vessels are quite culd, the
receiver must be opened carefully, so that
none of the luting may fall into it; after
which the fluid contained in it is ta be
poured into a bottle, and the air carefully
excluded. The fluid that is thus obtained
is the ordinary sulphyric acid, of whiclr
Bernhardt got sisty-four pounds from six
hundred weight of vitriol; and on the
other hand, when no water had been pre-
viously poured into the receiver, fifty-tv.o
pounds only of a concrete acid. This
acid was formerly called glacial o1l uf vitrioin
and its cunsistence is owing to a mixture of
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silphurous acid, which occasions it to bée
come solid at a moderate temperature.

The sulphuric acid made in these king-
doms is g‘\:hoduced by the combustion of
sulphur. ere are three conditions requi-
site in this operation. Ozxigen must be
present to maintin the combustion; the
vessel must be dose, to prevent the escape
of the volatile matter which rises; and
water must be present to imbibe it. For

these purposes, 2 mixture of eight parts of
sulphur with one of nitre is placed ina
proper vessel, enclosed within a chamber
of cousiderable size, lined on all sides with

Jead, and covered at bottom with a shallow

stratum of water. The mixture being set

o1 fire, and shut op, will burn for a con-

siderable tire, by virtue of the supply of
exigen which nitre gives out when ;leated;

the water imbibing the sulphureous
vapours, becomes gradually more and more
acid after repeated combustions, and the
acid is_afterward concentrated by distilla-
tdon. The common sulphuric acid of the
shops, if diluted with an equal weight of
water, frequently deposits a whire sediment,
consisting of various impurities; and the
dear flurd poured off, and then concen-
trated by evaporation, will be a much purer
acid. To have it as pure as gossible, how-
ever, it should be rectified by distillation,
which is a difficult process, requiring con-
siderable skill and experience. For this
pu a glass retort, very carefully an-
pealed, must be taken, and coated all over
the body, and as much of the -neck as is
exposed to the fire, with clay and sand.
This being dry, it is to be half filled with
the acid, and placed on a sand-bath in a
feverberatory furnace, which has an open-
ing in the side for the neck of the retort.
A receiver being applied without luting,
the fire must be kindled, and raised with
extreme caation. ‘The first portion that
cumes over, about a sixth of the whole,
may be rejected, as it is chiefly water. The
concentrated acid now rises, and great
care must be taken to regulate the fire, 30
that several seconds may elapse bctween
the fall of the drops, as at this period the
neck of the retort is very liable to be
brokea. The process may be continued as
long as any acid is condensed.

The sulphuric acid is considerably denser
than any other acid or transparent fluid,
and in general its affinities arc stronger.
ft strongly attracts water, which it takes
from the atmosphere very rapidly, and in
harger quantities, if suffered to remain‘in an
open vessel, imbibing ome third of its
waght in twenty-four hours, and more
than six times its weight in a twelvemonth.
If four parts by weizht be mixed with one
of water at 50° they produce an instanta-
acuus heat of $00° F.; and four parts raise
ece of ice to 212%; on the contrary, four

of ice mixed with oneof acid sink
I':cmdzummm to 4° beow 0. When

— S e s
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}s‘m it it colourless, and emits no fume.
f it be heated, it becomes more and more
concentrated by the loss of a portion of
water, which rises before the acid itself.
Its -‘)leciﬁc gravit{ ought to be 1-85, at
which it is taken by the London college;
but it may be brought, by evaporation in a
sand-heat, to 2 or upward. At this strength
it requires a great degree of cold to freeze
it; and if diluted with half a part or more
of water, unless the dilution be carried v
far, it ?ecomeo nl:ore and more difficult to
congeal: yet at the i vity of 178,
or a few hyundrédth: mmclz\fﬂﬂs,it
may be frozen by surrounding it with melt-
ing snow. [ts congelation forms regutar
prismatic crystals with sixsides. Its botling
peint, according to Bergman, is 540°; ac-
cording tv Dalton, 590°.

Atteripts have been made to ascertain
the Proﬂoniom of the constituent princi-
ples 1n this acid, but chemists have differed
considerably on this head. Tromsdorf car-
ries the sulphur as high as 70 per cent., and
Berthollet even to 74; while Klaproth,
Richter, and Bucholz make it little more
than 42. Lately Mr. Chenevix has made
some very careful cxperiments on the sub-
ject, which give 515 for the proportion of
sulphur, and their accuracy is strengthened
by others made by Dr. ‘Thomeen of Edin-
burgh ; and it is probable the other che-
mists may have erred from mistaken calcu-
lations of the component parts of the salts
employed in the analysis.

The sulphuric acid is of very extensive
use in the art of chemistry, as well as in
metallurgy, blcaching, and some of the
processes for dyeing: in medicine it is given
as a tonic, stimulant; and lithontriptic, and
sometimes used externally as a caustic.

The combinations of this acid with the
various bases are called sulphats, and most
of them have long been kinown by various
names. With barytes it is found native and
nearly pure in various forms, in coarse
powder, rounded masses, stalactites, and
regular crystallizations, which aré in some
lamellar, in others needly, in others pris-
matic or pyramidal. e cawks of our
country and the Balognian stene (which see)
are native sulphats of barytes. Their colour
varies considerably as well as their figure,
but their specific gravity is great, that of a«
very impure kind being 3-89, aud the pure
sorts varying from 4 to 4:865; hence it has
been distinguished by the of marmor
metallicem and ponderous spar. ‘The native:
sulphat of barytes according to Bergman
consirts of 84 barytes with 16 sulphuric
acid and water, the water of crystallization.
being 8. According to Klaproth, however,
the earth is to the acid as 2 to 1 only: and
Dr. Withering, who has analysed differcnt
specimens with great care, gives nedrly sis
milar proportions, or 672 to 3988: und
some whi'e rhomboidal lantellar ecrvstals,
from Kilpatrick bills aear Glasgow, affurded
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him these proportions without any foreign-
admixture.p The artificial sulphat has ge-
nerally been estimated to cantain also about
67 to 33 after having been ignited ; but
Mr. Chenevix, who has lately made many
experiments on it with a view to ascertain
the proportion of sulphur in sulphuric acid,
calculates the acid in artificial sulpbat of
barytes to be only 23:5 or 24 per cent.
‘This salt, though deleterious, is less so than
the carbonat of barytes, and therefore per-
baps preferable for preparing the mariat
for medicinal pu?ocu. It requires 43000
partyef water to dissolve itat 60°.

Sulphat of strontian has a considerahle
sesemblance to that of barytes in its pro-
perties. It is found native in comsiderable
quantities at Aust Passage and other places
in the neighbourhood of Bristal. It re-
quires 3840 parts of boiling water to dis-
solve it.

The sulphat of potash, vitriolated kali of
the London college, formerly vitrivlated tar-
tar, sal de duokus, and arcanum duplicatium,
crystallizes in hexaédral prisms, terminated
by hexagonal pyramids, but susceptible of
several variations. lts crystallization b
cooling is confused. Its taste is bitter,acrid,
and a little saline. It is soluble in 5 parts
of boiling water, aud 16 parts at 60°. In
the fire it decrepitates, and is fusible by a
strong heat. It is decomposable by char-
coal at a high temperature. It may be pre--
pared by direct mixture of its component
parts; but the usual and cheapest mode is
o neutralize the acidulous sulphat leit after
distilling nitric acid, the sal enirus of the
old chemists, by the addition of carbonat,
of potash. The sal polychrest of old dis-

ensatories, made by deflagrating sulphur

d nitre in 2 crucible, was a compound of
the sulphat and sulphit of potasb. The
acidulous sulphat is sometimes employed as-
» flux, and likewise in the manufacture of
alum. In medicine the neutral salt is some-
times used as a deobstruent, and in large
doses as a mild cathartic : dissolved in a
oonsiderable portion of water, and taken
daily in such quantity as to be gently ape-
fient, it has been found serviceable in cuta-
neous affections, and is sold in London for
this purpoee as a nostrum ; and certainly it
deserves to be distinguished from the gene-
rality of quack medicines, very few indeed
of which can be taken without imminent
hazard.

The sulphat of soda is the vitriolated na-
&ron of the college, the well known Glau-
Ler's sult, or sul miralile. It is commonly
prepared from the residuum left after di-
stilling muriatic acid, the superfluous acid
of which may he saturated by the addition
of soda, or Precipimled by lime; and is
likewise obtained in the manufacture of the
muriat of ammenia. (See AMMONIA.) Sches
fer megtions apother mode by Mr. Funcke,
which {3, making 8 parts of calcined sul-
phat of li;ne.v 6 of clay, aud 5 of common
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saft, into 2 paste with water; burnirig this
in a kiln; and then powdering, lixiviating,
and crystallizing. It existsin large quanti-
ties under the surface of the earth in some
countries, as Pcrsia, Boheinia,and Switzer-
land ; is found mixed with other substances
in mineral springs and sea water; and
sometimes eftloresces on walls. Sulphat of
soda is bitter and saline to the taste: is so~
luble in 285 parts of cold water, and 88 at.
a boiling heat : it crystallizes in hexagonal.
prisms bevelled at the extremitics, some-
times grooved longitudinally, and of very
large size, when the quantity is great: these
effloresce completely into a white powder,
if exposed to a dry air, or even if kept
wrapped up in paper in a dry plaee, yet
they retain sufficient water of crystallization
to undergo the aqueous fusion on exposure
to heat, li)ut by urging the fire melt. Bas
rytes and strontian take its acid from it
entirely, and potash partially: the nitric
and muriatic acids, though they have a
weaker affinity for its base, combine with a.
part of it when digested on it. Heated
with charcoal its acid is decomposed. Asa
gurgative its use is very general: andit has.

cen employed to furnizh soda. Pajot des
Charmes has made some experiments on it
in fabricating glass: with sand alone in
would not succeed, but equal parts of car-
bonat of lime, sand, and driec:{) sulphat of
soda, produced a clear, solid, pale yellow

la

ss.

Sulphat of soda and sulphat of ammonia
form together a triple sait.

Sulphat of lime, selenite, gypsum, plaster
of Paris, and sometimes alalaster, form exe
tensive strata in various mountains. The
specular gypsum, or glacies Marie, is a spes '
cies of this salt, and affirmed by some
French travellers to be employed in Russia,
where it abounds, as a substitute for fhso
in windows. Its specific gravity is from
1:872 to 2:311. It requires 500 parts of
cold water, and 450 of hot, to dissolve it.
When calcined it decrepitatgs, becomes ve:
friable and white, and heats a little wit
water, with which it forms a solid mass..
In this process it loses its water of crystals
lization, which, according to Foureroy, is
22 per cent. In this state 1t is found native
in ‘L'yrol, crystallized in rectangular paral-
Jelopipeds, or octaédral or hexaédral prisms,
and is called Guhydrous sulphat of lime.
Both the natural and artifictal anhydrous
sulphat consists of 56'3 lime and 43-6 acid,
according to Mr. Chenevix. The calcined.
sulphat is much employed for making casts
of anatomical and ornamental figures; as
one of the bases of stucco; asa fine cement
for making close and strong joints berween
stone, and joining rims or tops of metal <o
gluss; for making moulds for the Stafford~
shire potteries ; for cornices, mouldings,
and other ornaments in building. For these

urposes, and for being wrought into co-
umus, chimney-picces, and various ornz-
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meats, about eighn hundred tons are raised
annuzily in ire, where it is called
dlabaster. In America it is laid oa grase
land as 2 manure.

Salphat of ia, the witriolated mag-
nene of the present, and sal catharticus
emarus of former London Pharmacopeias,
s commonly knowa by the name of Epsom
salt, as it was furnished in considerable
quantity by the mineral water at that place,

mixea however with a considerable portion
of sulphat ofsoda. It is affurded however
in grearer abundance and more pure from
the bittern left afier the extraction of salt
from ‘“::n;aer. It has 'l:dkem’bobeenl;ound
g on brick Is, both old and
recently evected, and in small quantity in the
ashes of coals. The capillary salt of Idria,
found ia silvery crystals mixed withthe alu-
minowes schist in the mines of that place,and
hitherto eonsidered as a feathery alum, has
besaascertained by Klaprothto consist of sul-
phat of magnesia. mixed with a small portion
of at of iron. When pure it crysallizes
io small quadrangular prisms terminated by
quadrangular pyrainids or diedral summits.
Its taste is cool and bicter. ;:lil ver)l' dwlul.vle,
requiring only an equal weight of cold water,
and thns-fou{tbs fﬂ weight of hot. Itefflo-
resces in the air, though but slowly. Ifit
attract moisture, it containsmuriat of mag-
nesia or of lime. Exposed to heatit dis-
solves in its own water of crystallization,
and dries but is not decomposed, nor fused
but with extreme difficulty. It consists,
according to n, of 38 acid, 19 mag-
nesia, 48 water. A very pure sulphat 1s
said to be prepared in the neighbourhood
of Genoa by roasting a pyrites found there;
€xnosing it to the air in a covered place for
X months, watering it occasionally; and
then lisiviating. ‘The lizivium contains the
sulphats of iron, copper, and magnesia. If
that of be abundant, it is first pre-
eipitated iron ; and the remainder of
the metallic sulphats is separated by adding
Imme diffused in water in the proportion of
about one per cent. of the ore. This lime,
bowever, contains about 16 per cent. of
ia. On ring this sulphat with
others, 100 parts of it were found to yield
46 of carbonat of magn«i;. while Pren::.\
eulphat of magnesia gave but 22, Spani
87, and Ea ifhn 88. g;hb is the benpmode
of ascertaining its purity. Sulphat of mag-
nesia is one of our most valuable purgatives;
for which purpose only it is used, and for
furnishing the carbonat of magnesia. See
Acip (Cansonse).

Sulphat of ammonia crystallizes in slen-
der, flattened, hexaédral prisms, terminated
by bexagonal pyramids: it attracts a little
moisture from very damp air, particularly
M che acid be in excess : it disolves in two

of cold end one of boiling water. Te
8ot used, though Glauber, who called it
bis seeret emmoniacal salt, vawoted its excel-

loars in asezying.

ACI

If sulphat of ammonia and sulphat of
magnesia be added together in sdlution,
they combine ifito a triple sal:, of an octa--
edral figure, but varying much ; less soluble
than either of its component parts ; unal-
terable in the air; undergoing on the fire
the watery fusion; after which it is decom-
posed, part of the ammonia flying off, and
the remainder subliming with'an excess of
acid. It contains according to Fourcroy
68 sulphat of magnesia, and 332 sulphat of
ammonia. -

Sulphat of glucine crystallizes with diffi~
culty, its solution readily acquiring and
retaining & sirupy consistence ; its taste is
sweet, and slightly astringent; it is not al-
‘terable in the air ; a strong heat expels its
acid, and leaves the eartﬁ pure; heated
with charcoal it forras a sulphuret ; infusion
of galls forms a yellowish white precipitate
with its solutien.

Yttria is readily disolved by sulphuric
acid ; and as the solution goes on the sulpha¢
crystallizes in small brilliant grains, which
have a sweetish taste, but less so than sul-
phat of glucine, and are of a light amethyst
red colour. They require 40 parts of cold
water to dissolve them, and give up their
acid when expreed to a high temperature.
They are decomposed by oxalic acid, prus-
siat of potash, infusion of galls, and phos-
phat of soda.

Sulphat of alumine in its pure state is boy
recently known, and it was first attentively
examined by Vauquelin. It may be made
by dissolving pure alumine in” pure sul-
pznn'c acid, heating them for some time;
evaporating the solution to dryness, drying
the residuum with a pretty strong heat, re-
dissolving it, and crystallizing. lts erystals
are soft, foliaceous, shining, and pearly s
but these are not easily obtained without
cautious evaporation ~and refrigeration.
They have an astringent taste; are little
alterable in the air; are pretty soluble,
particularly in hot water ; give out their
acid on exposure to a hizh temperatures
are decomposable by combustible subs
stances, though not readily, and do not
form a pyrophorus like alum.

If the evaporation and desiccation die
rected above be omitted, the alumine will
remain supersaturated with acid, as may be
known by its taste, and by its reddenin
vegetable blue. This is still more diflicu
to crystallize than the neutral salt, and
frequently thickens into a gelatinous mass.

A compound of acidulous sulphat of alus
mine with potash or ammonia has lon,
been known by the name of ALvu ; whicg

see.
If this acidulous sulphat, or alum, be
dissolved in water, and boiled with pure
slumine, the alumine will become saturated
with its base, and fall downan incipid white
powder. This salt is completelz insoluble,
and is not deprived of ite acid by heat bug
at 2 very hig| tmpe;_aturc. Ik may be de-
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eémposcd by loag boiling with the dikalige

or earth bascs ; and several acids convert it
into common aluin, but slowly. ,

Sulphat of zircon may be prepared by
adding sulphuric ucid to the earth recently
precipituted, and not yet-dry. Itis some-
times in small needles, but commonly pul-
werulent ; very friable; iusipid ; iusoluble
m water, unless-it ¢ontuin some acid ; and
easily decomposed by heat.

. 1\1 Giobert imaguned, that sulphuric acid
was capable of absorbing an additional dose.
of oxigen, so that there exjoted an oxisul-
phuric acid ; but Vauquclin has refuted this,
and Chenevix_found the experiments of
Giobert inaccurate.

On the other hand, Mr. Dabit supposes
that there is an intermediate state of ucidity
between the sulphuric and sulphurous, pro-
ducing what he calls_the oxigenated sul-
phurous acid. His opinion is founded on
the salts produced by saturating the resi-
duum of ether diluted in water with dif-
ferent bases, as according to him they differ.
bouth from the sulphats and sulphits: but
this requires .confunation.—Phil. Trans.—
Irish Trans. —Journ. de Phys.— Scherer's
Journ.—Mem. de i’ Instit. Nat.—Nicholsun's
Journ—Klaproth’s Analyses.—Ann. de Chim.
—Henry's Cnem.

Acip (SurLraurovs). It has already been
observed, that sulphur burned at a low
te riperature absorbs less ‘oxigen than it des
when exposed to greater heut, and is con-
sequently acidified in a slighter degree, so
as to form sulphurous acid. 'This in the or-
dinary state oIPthe atmesphere is a gas; but
on reducing its temperature very low by
artificial ccld, and exposing it to strong
compression, it becomesa liquid- T'o obtain
it in the liquid state, however, for practical
purposes, it is receiyed into water, by which
1t is absorbed.

As the acid obtained by burning sulphur
in this way is commonly mized with more
er less sulphurjc acid, whea sulphurous acid
is wanted it is commonly made by abstract-
ing part of the oxigen from sulphuric acid
by means of some combustible substance.
Mercury or tin is usually preferred. For
the purposes of manufaciures, however,
c}u:appedP straw or sawdust may be craploy-
ed. If one part of mercury wud two of
concentrated sulphuric acid be put into a8
glass retost with a long neck, und heat ap-
plicd till an effervescence is pioduced, the
sulphurous acid will arise in the form of
gas, and may be collected over quicksilver,
or received into water, which at the tem-
perature of 61° will absorb 83 times its
bulk, or pearly an eleventh of its weight.

‘Water thus saturated is intensely acid to
the taste, and has the smell of sulphur
burning slowly. It destroys most vegetable
colours, but the blues are reddened by it
previous to their being discharged. A
pleasing instance of its eflect on colours may
Be exhibited by holdiug a red rote gver the
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hiue' lame of a common match, by which:
the colour will be discharged wherever the:
sulphurous acid comes iato contact with it,
30 as to render it beautifully variegated, or
eatirely white. If it be tzm dipped into
water, the redness after a time will be re-
stored. According to Dr. Thomson, sul-
phurous acid consists of 68 parts sulphur
and 32 oxigen. .

Sulphurous acid ﬁused in bleaching,
particularly for sil It likewise dis-
charges vegetable stains, and irenmoulds
from linen.

In combination with the salifiable bases
it forms sulphits, which differ from the
sulphats in their properties. The alkaline
sulphits are more soluble than the sulphats,
the earthy less. They are converted into
lulpl\:mz an addition of oxigen, which
they acquire even by exposure to the air.
The sulphit of lime s the slowest to un-
dergo this change. A strong heat either
expels their acid entirely, or converts them
into sulphats. ‘They have all a sharp, dis-
agreeable, sulphurous taste. The best mode
of obtaining them is by receiving the sul-

hurous acid gas into water holding the

ase, or its carbonat, in solution, or dif-
fused in it in fine powder. None of them
have yet been applied to any use.

Acip (TarTAROUS). The casks in which
some kinds of wine are kept become in-
crusted with a hard substance, tinged with
the colouring matter of the wine, and
otherwise impure, which has long been
known by the name of argal, or tartar, and
distinguished into red and white according
to its colour. This being purified by solue
tion, filtration, and crystallization, was
termed cream or crystals of tertar. It was
afterward discovered, that it consisted of a
peculiar acid combined with potash : and
the supposition that it was formed during
the fermentation of the wine, was disproved
by Boerhaave, Neumann and others, who
showed that it existed ready formed in the
juice of the grape. It has likewise been
found in other fruits, particularly before
they are too ripe; and in the tamarisk, su-
mac, balm, carduus benedictus, and the
roots of rest-harrow, germander, and sage.
The separation of tartarous acid from this
acidulous salt, is the fiest discovery of
Scheele that is known. He saturated the
suparfluous acid by adding chalk to a solus
tion of the supertartrit in boiling water
as long as any effervescence ensued, And ex-
pelled the acid from the precipitated tartrit
of lime by means of the sulphuric. Four-
croy observes, that by using lime instead of
its carbonat, the whole of the tartarous
acid may be obtained ; and the supernatant
liquor will then contain pure potash, in-
stead of the neutral tartrit of potash, which
it holds in solution when chalk isused. Or
four parts of tartar may be boiled in twenty
or twenty-four of water, and one part of
sulphuric acid added gradually. By cons
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timsing the Boi\'mg the sulchat of potash
will fall dowa. When theliguor is reduced
to one half, it is to be filtered, and if any
more sulphat be ted ty continuing
the boiling, the fltenog must be repeated.
Wheu no more i thrown down, the liquor
is to be evaporated to the cunsistence of a
sirup, and thus crystals of tartarous acid
ual ta half the weight of the tar:ar em-
;20)'«1 will be ubtained.

The tartarous acd may be procured in

pecdly or iamisated crystzls by evaporating
& solution of it.  Its taste is very acid and
azrecableso that it may supply the place
of lemoade'ce. It is very soluble in water.
Burnt i an open fire it leaves a coaly re-
sdusm generall§ countaining a little line;
in clowe vessels it gives out carboaic acid
aad hidrogen gas, %o that its base isa coms
pound of hidrugen aud carbom By distill-
mig aienc 2,34 off che crystals they may be
converted iuto oxalic acid, and the aitrig
acrd passes to the staie of nitrous.

The tartnts ot lime and barytes are white,
pulveruleat, and insoluble, ualess iu an ex-
cess of their acid.

Tartrit of strontian, formed by the dou-
ble decompasiiion of muriat of strontian
and taririt of potash, accordiag to Vau-jue-
Im is soluble, crystallizable, and coisists of
5283 strodiian and 402 acid.

That of magnesia rorms a gelatinous or

Doy mass.

Tanrit of potash, the tartarised kali of
the Londoa colices, and vegelahle salt of
some, formeddy called soluble farter, because
much more so than the supertartnit, crye
stailizes in obiong squares, bevclled at the
extremities. It has a bitterish raste, and is
drcompesed by heat, as its solution is even
by sanding some time. It is used as a mild
purgative.

‘The supertartrit of potash, already men-
tioned at the beginning of this article, is
much used 23 a cooling and gently opening
taedicine, as well a3 in several chemical and
pharmaceutical preparations. Dissolved in
‘water, with the addition of a little sugar
and a slice or two of lemon peel, it forms
an agreeable cooling drink by the name of
2mperialy and if an infusion of n balm
be used instead of water, it es one of
the pleasantest liquors of the kind with
which we are acquainted. Mizxed with an
equal weight of nitre, and projected into 2
red-hot crucible, it detonates, and forms the
while flux ; treated in the same way with
half 1s weight of nitre, it forme the dack
Aur; and simply mixed with pitre in varie
ous proportions it is called raw fur. It'is

wise used in dyeing, ia bat-making, in
guding, and in other arte.

By saturating the superfluous acid in this
supertartrit with seda a triplésaleis farmed,
which izes in large regular prisms of
eight nearly equal sidcs, of 3 bitter taste,

escent, and svluble in about five parts
of water. It consists according to Vaugues

ADA

lin of 54 parts tartrit of potash and 46 tar-
trit of soda ; and was once in much repute
as a purgative, by the name of Rochelle salt,
or et de Seigaette.

The tartrit of soda is much less soluble
than this triple salt, and crystallizes in slen-
der needles or thin plates.

The tartrit of ammonia 15 a very sqluble,
tatter salt, and crystallizes edsily. Its so-
lutivn is spontansously decomposable.

This too forms with tartrit of potash a
triple salt, the solution of which yields by
cooling fine pyramidal or prismatic effo-
rescent crystals.  ‘Though b.th the neutral
a2les thac compove it are bicter, this is not,
but has a cool taste. .

Acto (TunesTic). What has been thus
called appearsto be only an oxide of ToNa-
sTEN; which see.

Acip (Uric). ‘The same with Liinic
acid ; whiclysee.

Aciy (Zoovic). In the liquid procured
by disiillation from animal subsances,
which had beea supposed to contain only
carbonat of ammonia and an oil, Berthollet
imagined he had disco cred a peculiar acid,
to which he gave the name of zoonic.
‘Thenard, however, has demonstrated that
it is merely acetous acid combined with an
animal matter.

AcipiriasLe.  Capable of being cone
verted into an acid by the acidifying prin-
ciple. (See Acip.) Substances possessing
this property are called radicals, or acidifi~
alle Lases. .

AcipuiLes A term applied by the French
chemists to those siits, in which the base is
coinbined with such an excess of acid, that
they manifestly exhibir acid properties 5 .
such as the supertartrit of potash.

ADAMANT., See Diamoxnp.

ApamanTIine Se.r. ‘This stone, which
comes to us irom the pensula of hither
Iodia, and also from China, has not en- _
gaged the attention of the chemical world
ull wi-hin a‘few years p.st. It is remarke
able for its extreme hardness, which ap-
preaches to that of .he diamond, aud by
virtue of which property it is used for pa-
lishing gems.

‘I'wo varieties of this stone are known in
Eurvpe. The first comes from China. It
is crystalhized, in six-sided prisms, without
pyrawmids, the length of which varies from
half an inch to aninch, -and their thickucss
is about three quarters of an inch. Its co-
lour is gray of ditlerent shades The larget
pieces are opake; but thio pieces and the
edges of the prisms are transparent. Its
fracture is brilhant, and ite texture wpa.hose
which causes its surface to appear lightly
stristed.  Its crystals are covered with a
very five acd strongly adherent crust of
plates of silvery mica mixed with particles
of red felt-spar. A vellow superticial co+
vering of sulphate of iron wes observed up-
on one specimen.

This stone is s0 hard that it not oniy cuts

Fe
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glass as easily as a diamond, but likewise.
"marks rock cry«tal and several other hard
stones. Its specific gravity is 8710,

Small crystalline grains of magnetical fer-
ruginous calx are occasionally found in the
adamantine spar of China, which may be
separated by the magnet when the stone is
pulverized.

The second. variety, which comes from

" India, is called Corundum by the inhabi-
tants of Bombay. It differs from the former
by a white colour, a texture more evidently
spathose, and lastly, because the grains of
magnetical iron arc smaller than in the
former specimens, and are not interspersed
through its substance, but only at its sur-
face.

From its hardness it is extremely difficult
to analyse. Mr. Cheneviz. by repeatedly
beating it red-hot, and then p!uuging it
into cold water, caused it to appear fissured
in every direction. He then putitinto a
steel mortar, about three quarters of an inch
in diameter,and threeinches deep, to which

a steel pestle was closely fitted. A few blows

on the pestle caused it to crumble, and the
fragments were then easily reduced to an
impalpakle powder by an agate pestle and
mortar. This powder was fused in a cru-
cible of plaiina with twice its weight of
calcined borax, and the glass was dissolved
by builing in muriatic acid about twelve
hours. The precipitates from this solution
beiug examined, a specimen from China
was found to give from 100 parts 86'50 of
alumine, 525 of silex, 6:50 of iron : one
from Ava, alumine 87, silex 65, iron 4°5:
one from Malabar, alumine 86-5, silex 7,
iron 4: one from the Carnatic, alumine 91,
silex 5, iron 1-5.

The rev Mr. W. Gregor analysed a spe-
cimen from Thibet,in the collection of Mr.
Rashleigh, which gave him alumine 81-78,
silex 12123, oxide of titanium 4, water
0937, but no iron.

This stone has been said to have been
found in diflerent parts of Europe, and near
Philadelphia in America ; but most, if not
all of the spccimens have proved not to be
the adamantine spar. Lately, however,
prof. Pini has discovered a stone in Italy,
the characters of which, as given by him,
certainly agree with those of the adaman.
tine spar, and of their identity he has no
doubt.

Aprrocere. The attention of chemists
has been much excited by the spontaneous
eonversion of andmazl matter into a substance
considerably resembling spermaceti. The
fact has long been well known, and is said
to have been mentioned in the works of
Lord Bacen, though | have not scen the
passage. On the occasion of the removal
of a vi great number of human bodies

from the ancient burving-place des Inno-
cens at Paris, facts of this nature were ob-
served in the most striking manner. Four-
croy may be called the scientific discoverer
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of this peculiar matter, as well asthe sa

naceous ammoniacal substance contained in
bodies abandoned to spontaneous destruce
tion in large This chemist read a
memoir on the subject iz the year 1789
to the Royal Academy of Sciences, from
which T shall abstract the general contents.

At the time of clearing the befcre men
tioned burying-place, certain philosophers
were specially, charged to direct the Rre-
cautions requisite for securing the health of
the workmen. A new and singular objece
of rescarch presented itself, which had been
necessarily unknown to preceding chemists.
It was impossible to foretel what might be
the contents of a soil overloaded for suc-
cessive ages with bodies resigned to the
putrefactive process. This spot differed
from common burying-grounds. where each
individual object is surrounded by a portion
of the soil. 'k was the burying-ground of a
large district, wherein successive erae
tions of the inhabitants had been deposited
for upwards of three centuries. It could
not be foreseen that the entire decompo-
sition might be retarded for more thag
forty years; neither was there any reason
ta suspect that any remarkable difference
would arise from the singularity of si-
tuation,

The remains of the human bodies im-
mersed in this mass of putrescence were
found in three different states, according to
the time they had been buried, the place
they occupied, and their relative situations
with regard to each other. The most an-
cicat were simplv portions of bones, irre-
gularly dispersed in the soil, which had
been frequently disturbed. A second state,
in certain bodics which bad always been
insulated, exhibited the skin, the muscles,
tendons, and apaneuroses,dry, brittle, hard,
more or less gray, and similar to what are
called mummies in certain caverns where
this change has been observed, as in the
catacombs at Rome, and the vault of the
Cordeliers at Toulouse.

The third and moast singular state of
these soft parts was obscrved in the bodies
which fill the common graves or repos
sitories. By this appellation are untre(:'-
stood cavities of thirty feet in depth and
twenty on each side, which were dug in
the burying-ground of the Innocents, and
were appropriated to contain the bodies
of the poor; which were placed in very
close rows, each in its proper wooden bier.
The necessity for disposing a great sumber
obliged the men charged with this employ-
ment to arrange them so near each other,
that these cavities might be considered when
filled as an entire mass of human bodies,
separated only by two planks of about
balf an inch thi Fach cavity contained
between one thousand and fifteen hundred.
When one common grave of this magnitude
was filled, a covering of about one foot
deep of earth was lnicfupon it, and another

—— et et e e
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excavation of the same sort was made at
some distance. Each grave remained open
aboat three years, which was the tine re-
quired to il it.  According to the urgeacy
of circu nstances, the graves were a‘iin
made on the saze spoc after an ioterval of
time not less thay fifteea years, nor more
than thirty. Erperience had taught ihe
workmen, that s time was not satficieat
for the eatire dextruction of the bodies, and
shown them the progressive changes
which form tae object of Mr. Fourcroy's
memoir. K
Tbe first of these large graves opencd in
the preseaceof this che.aist had been closed
for 3iteea years. ‘The coffins were in good
preservation, but a lictle settled, and the
wood (I suppose deal) had a yellow tinge.
When the cuvers of several were taken off,
bodies were observed at the bottom,
kaving a considerable distance between
their surface and the cover, and flattened
as if they had suffered a strongz compression.
Tae linen which had covered them was
slizhtly adherent to the bodic: ; and, with
the form of the different regions, exhibited
on removing the linen nothing butirregular
masses of a soft ductile matier of a gray
whize colour, These masses environed the
boues oa all sides, which had no solidity,
but broke by any sudden pressure. The
appesrance of this matter, its obvious com-
position and its softness, r bled cc
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By examinir.g this substance in the dif-
ferent regions of the body, it was found
that the skin is particularly disposed to this
remarkable alteration. It was afierwards
perceived that the ligaments and teadons
no longer existed, or at least had lost cheir
tenacity; 9o that the boues were entirely
unsupported, and left to the action of their
own weight. Whence their relative places
were preserved ia a certain degree by
mere juxta-position ; the least etfurt being
sufficient to separate them. The gravee
diggers avuiled themselves of this circum-
stance in the removal of the bodies. For
they rolled them up from head to teet, and
by that means separaied from each other
the extremities of the bones which had
formerly been ariiculated.  In all these
budies which were changed into the fatty
matter the abdominal cavity had disap-
peired. ‘The teguments and muscles of
this region being converted into the white
matter like the other soft parts, had sub-
sided upoa the vertebral column, and were
so flattened as to leave no place for the
viscera, and accordingly there was scarcel
cver any trace observed in the almost oblie
terated cavity. ‘This observation was for a
long tine matter of astonishment to the
investigators.  In vain did they seek in the
greater number of bodies the place and
substance of the stomach, the intestines,

white cheese; aud the resemblance was
more striking from the print which the
threads of the linen had made upon its sur-
face. ‘I his white substance yielded to the
touch, and became soft wheu rubbed for a
titie between the fiagers.

No very offeusive smell was emitted from
thewe bodies- ‘I'he novelty aand singularity
of the spectacle, and the eumple_of the
grave-diggers, dispelled every idea either of
disgust or apprehcnsion. These men as-
serted that they never fuund this matter, by
them called grus (fat), in bodies interred
alone ; but that the accumulated bodies of
the common graves only were subject to
this change. On a very attentive exami-
nation of a number of bodies passed to this
state, Mr. Fourcroy remarked, that the
conversion appeared in different stages of
advaacement, so that, in various bodics, the
fibrous texture and colour, more or less
red, were discerniblc within the fatty mat-
ter; that the masses covering the boues
were entirely of the same nature, offering
indntinctly in all the regionsa gray sub-
saoce for the most part soft and ductile,
sometimes dry, always easy to be scparated
in porous fragments, penctrated with cavi-
ties, and no longer exhibiting any traces of
membranes, muscles, tendons, vessels, or
nerves. Oa the first inspection of these
white masses, it might have been concluded
that they were simply the cellular tissue, the
compartments and vesicles of which they
very wel) represented.

the bladder, and even the liver, the splcen,
the kidueys, and the matrix in females.
All these vicera were confounded together,
and for the most part no traces of them
were left.  Sometimes only certain irregu-
lar masses were found, of the same nature
as the white matter, of different bulks,
from that of a nut to two or three inches
in diameter, in the regions of the liver or
of the spleen.

The thorax likewise offcFed an assemblage
of facts no less singular and interesting.
The external part of this cavity was flat-
tened and compressed like the rest of the
orgaos ; the ribs, spontanecusly luxated in
their articulations with the vertebrz, were
settled upon the dorsal column; their
arched part left only a small space on each
side between them and the vertcbrz. The
pleura, the mediastines, che large vessels,
the asp@ra arteria, and even the lungs and
the heart, were no longer distinguishable y
but for the most part had eutirely disap-

carcd, and in their place nothing was scen

ut some parcels of the fatty substance. In
this case, the matter which was the pro-
duct of decomposition of the viscera,
charged with blood and various humours,
differs irom that of the surface of the body,
and the long bones, in the réd or brown
colour possessed by the former. Sometimes
the observers found in the thorax a mass
irregularly rounded of the same nature as
the latter, which appeared to them to have
arisen from the fat and fibrous substance of
the heart. They su}gposed that” this mass,

3
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not constantly found in all the- subjects,
owed its existence to a superabundance of
fat io this viscus, where it was found. For
the general observation presented. itself,
that in vimilar circumstances, the fat parts
undergy this conversion more evidently
than the others, and afford a larger quan-
tity of the white matter.

T'he external region in females exhibited
the glandular and adipose mass of the
breasts converted into the fatty matter very
whi.e and very homogencous. :

The head was, as has already been re-
marked, eavironed with the fatty matter;
the face was no longer distinguishable in
the greatest number of subjects ; the mouth
disorganized exhibited neither tongue nor
ralate; and the jaws, luxated and more or
es displaced, were eavironed with irregu-
lar layers of the white matter. Some pieces
of the same matter usually occupied the
place of the parts situated in the mouth;
the cartilages of the uose participated in
the general alteration of the skin, the orbits
instead of eyes contained white masses;
the cars were equally disorganizec: and
the hairy scalp, having undergone a similar
alteration to that of the other organs, still
retained the hair. Mr. Fourcroy remarks
incidentally, that the hair appears to resist
every alteration much longer than any
other par' of the body. The csanium cone
stantly contained the brain contracted in
bulk; blackish at the surface, and abso-
lutely changed like the other organs. Ina
great number of subjects which were exa.
mined this viscus was never found want-
ing, and it was always in the above-men-
tioned srate ;3 which proves that the sub-
stance of the brain is greatly disposed to
be converted into the fat matter.

Such was the state of the bodies found
in the burial-ground des Innocens. lis
modifications were also various. Its con-
sistence in bodies lately changed, that is to
say, from three to five years, was soft ard
very ductile; containing a great quantity

. of water. In other subjects converted into
this matter for along time, such as those
which occupied the cavities which had
been closed thirty or forty years, this mat-
ter is drier, more .brittle, and in denser
flakes. In several which were deposited in

* dry earth, various portions of the fatty

matter had become semi-transparent. The
aspect, the granulated texture, and brittle-
ness of this dried matter bore a consider-
able resemblance to wax.
The period of the formation of this sub-
stance had likewise an influence on its pro-
erties. In general, all that which had
Eeen formed for a long time was white,
uniform, and contained no foreign sub-
stauce, or fibrous remains; such, in parti-
cular, was that afforded by the skin of the
extremities. On the contrary, in bodies
recently changed, the fatty matter was
neither o uniform nor so pure as in the
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former ; but it was still found to contain
portions of muscles, tendons, and liga-
meants, the texture of which, though ale
ready altered and chan in its colour,
was still distinguishable.  Accordingly, as
the conversion whs more or less advanced,
these fibrous remains were more or less pe-
necrated with the fatty matter, interposed
as it were between the interstices of the
fibres. This observation shows, that it is
not merely the fat which is thus changed,
as was natural enough to thiok at iirst sight.
Other facts confirm this assertion. The:
skin, as has been remarked, becomes easily
converted into very pure whiie matter, as’
does likewise the brain, neitker of which
has been considered by amatomists to be
fat. It is true, nevertheless, (hat the un-
guinous parts, and bodies charged with
fat, appear more easily and speedily to
pass to the state under counsideration. This
was seen in the marrow, which occupied
the cavities of the longer bones. And
again, it is' not to be supposed, but that
the greater part of these ies had been
emaciated by the illness which terminated
their lives; notwithstanding which  they
were all absolutely “turned into this fatty
substance.

An experimeat made by Mr. Poulletier
de la Salle, and Fourcroy fikewise, evinced
that a conversion does not take place in the
fat alonc. Mr. Poulletier had suspended
in his laboratory a small piece of the hu-
man liver, to observe what would acise to
it;y the conta~t of the air. It partly pu-
trefied, without however emitting any
very noi:owe smell. Larve of the der-
mestes and bruchus attacked and pene-
trated it in various directions; at last it
became dry, and after more than ten years
suspension, it was converted into a white
friable substance resembling dried agaric,
which might have been taken for an earthy
substance. In this styge it had no perceps
tible smell. Mr. Poutietier wasdesirous of
kmowing the state of this 2nimal matter,
and experiment soon couvinced him and
Mr. F., that it was very far from being
in the state of an earth. It melted by heat,
and exhaled in the form of vapour, which
had the smell of a very fetid fat ; spirit of
wine s:garatcd a concrescible oil, which
appeared to pcssess all the properties of
spermaceti. Each of the three alkalis con.
verted it into soap, and in a word it exhi-
bited all the properties of the fatty matter
of the burial-ground of the Innocents ex-
posed for several months to the air. Here
then was a glandular organ, which in the
midst cf the atmosphere had undergone
a change similar to that of the bodies in
the burying-place; and this fact sufficiently
shows, that an animal substunce which is
very far from bemag of the nature of grease
may be totally cunverted inko this fatty
substance.

Among the modifications of this_ fe-
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markable substauce in the buryinz-ground
before mentiuned, it was observed that the
dry, friable, and brittle matter was most
enmmonly found near the surface of the
earth, and the soft ductile matter at a
greater depth. Mr. Fourcrov remarks,
that this dry matter did not differ from the
other merefy in containing less water, but
likewise by the volatilization of one of its
principles.

The grave diggers assert, that near three

years are required to convert a body into
this fanty rbstance. But Dr. Gibbes of
Oxford found, that lean beef secured ina
runniag stream was converted into this.
forry macter at the end of 2 month. He:
Jjadges from facts, that running water is most
favourable to this process. He took three
lean pieces of mutton, and poured on each
1 quantity of the three ancient mineral
acds. At the end of three days, each was
much changed : that in the nitric acid was
very soft, and converted into the fatry
matter ; that in the muriatic acid was not
3 that time s0 much altered ; the sulphuric
acid had turned the other black. Mr.
Lavoisier thinks that this process may
hereafter prove of great use in society. It
¥ Dot exsy to point out what animal sub-
sance, or what situation, might be the
best adapted for an undertaking of this
kind. Mr. L. points out fecal matters;
but 1 bave not heard of any conversion
baving taken.place in these animal re-
mains, simikar to that of the foregoing.

. The result of Mr. Fourcroy’s inquiries

mto the ordinary changes of bodies recently

deposited in the earth was not very exten-
sive. The grave-diggers informed him,
that these bodies interred do not percepti-
bly change colour for the first seven or
eight davs; that the putrid process disen-
gages elasti flnid, which inflates the abdo-
mea, and at length bursts it; that this
event instantly causes vertigo, faintness,
and nausca in such persons as unfortunately
are within a certaiu distance of the scene
where it takes place; but that when the
objeet of its action is nearer, a sudden pri-
nation of sense, and frequently dcath, is
the consequence. These men are taught by
experience, that no immediate danger is to
be feared from the disgusting business they
are engaged in, excepting at this peried,
which they regard with the utmost terror.
They resisted every inducement and per-
stasion, which these philosophers made
wse of, to prevail on them to assist their re-
saarches into the nature of this active and
pernicious vapour. Mr. Fourcroy takes
occasion from these facts, as well as from
the pallid and unwholesame appearance of

the grave-diggers, to reprobate burials in-

great towns or their vicinity.

Sach bodies as are inierred alone in the
e=idst of a great quantity of humid carth
are wotally destroyed by passing through

ADI1
the sutcemive degrees of the ordinary pu~
trefaction; and this destruetion is more
speedy, the warmer the temperature. But
if these insulated bodies be dry and ema-
ciated ; if the place of deposition be like-
wise dry, and the locality and other cir-
cumstances such, that the earth, so far
from receiving moisture fromn the atme-
sphere, becomes still more effectually parch-
ed by the solar rays;—the animal juices
are volatilizod and absorbed, the solids:
contract and harden, and a peculiar species
of mummy is produced. But every cir~
eumstance is very different in theh:osmon-
burving-grounds. Heaped together almost
i contact, the influencs of ex‘t'emal bodies:
affecrs them scarcely at all, and they be-
come abandoned to a peculiar disorganiza«
tion which destroys their texture, and pro-
duces the new and most permaneant state of
combination here described. From various
observations which I do not here abridge,
it was found, that this fatty matter was
capable of enduring in these burying-places
for lhi:-g or forty years, aud is at length:
corroded and carried off by the aqueous
putrid humidity which there abounds. .
Among, other interesting facts afforded
by the chemical examination of this sub~
stance, ‘are the following from experiments
by Mr. Fourcroy: :
1. This substance is fused at a less de<
gree of heat than that of boiling water,
and may be purified by pressure through a
cloth, which disengages a portion of fibrous
and bony matter. 2. The procesws of de-
struetive distillation by a very graduated
heat was begun, but not completed on ac-
count of its tediousncss, and the little pro-
mise of advantage it afforded. The pros
ducts which came over were water charged
with volatile alkah, a fat oil, concrete volae
tile alkali, and no elastic fluid during the
time the operation was continued. S. Fra
ments of the fattv matter expused to the
air during the hot and dry suinmer of 1786
became dry, brittle, and almost pulverve
lent at the surface. On a carcful examinas
tion, certain portians were observed to be
semi-transparent and more brittle than the
rest. ‘These possessed all the apparent pro-
ies of wax, and did not afford volatile
alkali by digillation. 4. With water this
fatty matter exhibited all the appearances
of soap, and afforded a strong lather. . ‘The
dried substance did not form the sapona-
ceous combination with the same facility
cr perfection as that which was recent.
About two thirds of this dried matter se-
parated from the water by cooling, and
-proved to be the semi-transparent substance -
resembling wax. This was taken ffom the
surface t)? the soapy liquor, which being
then pacsed through the filter left a white
soft shining raatter, which was fusible and
combustible. 5. Attempts were made to
accertain the quanti;y of volatile alkali in
!4 it
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thig substance By the application of lime,
1nd of the fixed alkalis, but without success.
Yor it was difficult to collect and appretiate
the first portions which escaped, and like-
wise to disengage the last portions. The
eaustic volatile alkali, with the assistance of
4 gentle heat, dissolved the fatty matter,
and the solution became perfectly clear and
transparent at the boiling temperature of

the mixture, which was at 18 9 F. 6. Sule

phuric acid, of the speeific gravity of 20,
was poured upon six times its weight of the
fatty matter, and mixed by agitation. Heat
was produced, and a gasor effuvium of the
thost insupportable putrescence was emitted,
which infected the air of an extensive labo-
ratory for severatdays. Mr. Fourcroysays
that the smell cannot be described, but that
it is one of the most horrid and repulsive
¢that can be imagined. [t did not, however,
produce 1ny indisposition either in himself
or his assistants. By dilution with water,
and the ordinary processes of evaporation
. and cooling properly repeated, the sulphats
of ammonia and of lime were obtained. A
substance was separated from the liquor,
* which appeared to be the waxy matter
somewhat altered by the action of the acid.
7. The nitrous and muriatic acids were also
applied, and afforded phanomena worthy of
remark, but which for the sake of concise-
ness are here omitted. 8. Alcohol does not
act on this matter at the ordinary tempera-
ture of the air. But by boiling 1t dissclves
ene third of itsown weight, which is almost
totally separable by cooling as low as 55°
The alcogol, after this process, affords by
evaporation a portion of that waxy matter
which is separable by acids, and 1s there.
fore the only portion soluble in cold alco-
Bol. ‘The quantity of fatty matter operated
op, was four ounces, or 2804 grans, of
v'i:ich the boiling spirit took up the whole
except 26 grains, which proved to be a
mixture of 20 grains of ammoniacal soap,
and six or eight grains of the phosphats of
soda and of lime. Fiom this experiment,
which was three times repeatcd with similar
results, it appears that alcohol is-well suited
¢o affocd an analysis of the fatty matter. It
does not dissolve the neutral salts; when
cold it dissolves that portion of concrete
animal oil from which the volatilealkali had
flown off, and when heated it dissolves the
whole of the truly saponaceous matier,
which is afterwards completely separated
by cooling. And accordingly it was found,
that 3 thin plate of the fatty matter, which
had last nearly the whole of its volatile al-
Xali, by exposure to the air for threé years,
was almost totally dissolved by the ccld
aleohcl
The concrete oily or waxy substance ob-
tained in these experiments ccnstitutes the
leading object of research, as being the pe-
culiar substance with which the other well

known matters are combined. It separates
- .
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spontaneously by the action of the air, as
well 36 by that of acids. These last separate
itin a state of greater purity, the less dis-
posed the acid mav be to operate in the way
of combustion. It is requisite, therefore,
for this purpose, that the fatty matter
should be previously diffused in 12 timesits
weight of hot water; and the muriatic or
acetous acid is preferable to the sulphuric
or the nitrous. The colour of the waxy
matter is grayish; and though exposure to
the air, and also the action of the oxiges
nated muriatic acid did produce an appa-
rent whiteness, it nevertheless disappeared
by subsequent fusion. No mcthod was
discovered by which it could be perma-
neaty bieiched.

The uature of this wax or fat is different
from that of any other known substance of
the like kind. When slowly coaled after
fusiop, s texture appears crysallive or
shivery, like spermaceti; but a speedy
cooling gives it a semitraosparency reseme
bling wax. Upon the whole, nevertheless,
it seems to approach more nearly to the
former than to the latter of these bodics.
It has less smell than spermaceti, and melts
at 127° F.; Dr. Bostock says 93°. Sperma-
ceti requires 6° morc of heat to fuse it (ac-
cording to Dr. Bostock 209). ‘The sperma-
ceti did vot s0 speedily become brittle by
cooling as the adipecere. One ounce of
alcohol of the strength between 39 and 40
degrees of Baumé's arcometer, dissolved
when boiling hot 12 gros of this substance,
but the same guantity in like circumstances
dissolved only 30 or 86 graius of spermae
ceti. The separation of these matters was
also remarkably different, the spermaceti
being more speedily dcposited, and in a
much more regular and crystalline form.
Ammonia dissolves with singular facility,
and even iu the cold, this concrete oil sepas
rated from the faity matter; and by heatit
forms a transparent solution, which 1s a true
soap. But no cxcess of ammonia can pro=
duce such an eftect with spermaceti.

Mr. Forrcroy concludes his memoir with
some speculations on this change to which
animal substances in peculiar circumstances
are subject.  In the modern chemistry, soft
apimal matters zre considered as a com
sition of the oxides of hidrogen and targg:
nated azot, more complicated than those
of vegetable matters, and therefore more
incessantly tendiog to alteration. If then
the carbon be conceived to unite with the
oxigen, cither of the water which is pre-
seat, or of the other animal matters, arnd
thus escape in large quantities in the form
of carbonic zcid gas, we shall perceive the
reason why this conversion is attended with
so great a loss of weight, namely, about
nine tenths of the whole. The zzot, a
principle so aburdant in animal matters,
will form ammonia by combining with the
hidrogen ; part of this will escape in the
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s form, and the rest will remain
3zed in the fatty maiter. The residue of
the animal matters deprived of a great part
of their carbon, of their oxigen, and the
whole of their azot, will consist of 2 much
greater rtion of hidrogen, together
with ¢ o sad 2 mmute quantity of oxi-

‘This, according to the theory of Mr.

ourcroy. coastitutes the waxy matter, or

adipocere, whichio combinaton with am-
monia forms the animal soap, into which
the dead bodies are thus converted.
Mouscular bre macersted in dilute nitrie
acid, and zf.erward well washed in warm
water, affords pure adipocere, of a light
yelow colour, nearly of the consistence of
sallow, of a bomogencous texture, and of
coune free trom ammonia. - This is the
mode in which it is now commouly pro-
cured for cheical experiment.

Ambergris appears to contain adipocere
in large quaniity, rather mwre than half of
it being of this substance.—Annal:s de Chi~
wre —Phil. Trans.—Journ. of Nat. Plul.
Chem and the Ar.s.

Aporrrza. A vesel with two necks
Placed between a retort and a receiver, and
serving to increase the leugth of the meck
of the forn.er. See LasuxaToRry.

&TiTes, or Faclz STone, 18 & name
that has been given to a kind of hullow

ies of oxude of irou, often mixed with a
rger or smaller quantity of silex and alu-
mine, containing in their cavity some con-
eretions, which ratile on shakiug the stone.
It is of a dull pale colour, coinposed of
concentric lasers of various magu:tudes, of
an oval or poiygonal form, and often po-
lshed Eigles were sai to carry them to

their nests, whence their name; and super-

stition jormerly ascribed wonderful virtues
to :hem.

ArniNiTY (CaEmicar). See ATTrACe
Tion (Ereerive).

Aasricus. ‘) he mushroom, a genus of

the order Fungi. MNushrooms appear to -

approach pearer-to the nature of animal
matter, than any other preductions of the
verewsble kingdom, as, beside hidrogen,
oxigen, and carbon, they coutain a consi-
derable portion of nitrogen, and yield am-
mwxua by distilfation.  Prof. Proust has
likewiec discovered in them the benzoi¢
acss, and phosphat of lime.

A few of the species are eaten in this
country, but many are recorded to have
produced poisonous eftects ; though in some
fureign countrie, particularly by Rusia,
few if any are rejected. Perhaps it is of
inportance, that they should be fresh,
thoroughly dressed, and not of a coriacevus
texture. The Russians, however, are very
fond of the A. p peratus, which we deem
puisonous, preserved with salt throughout
the winter: and our ketchup is made by

inkling mushrooms with salt, and letting
mnd till great is resalved into &
brows liguor, which 1 thep boiled up with
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spicss. The A. piperatus has been recom.
mended in Fraace to consumptive people.
‘The 4. muscarius has been pre:crited in
duses of a few grains in cases of epilapsy and
palsy, subsequent to the drying up of erup-
tions. :

In plharmacy two species of Boletus have
formerly been used under the name of aga-
ric. The 8. pini laricis, or male agaric of
the shops, was given as a purgative, either
in substance, or in an extract made with
vinegar, wine, or an alkaline solution : and
the B. igniarius, spunk, or touchwood,
called female agaric, was applied oxternally
as_a styptic, even after.amputations. For
this purpose the soft inner substance was
takeu, and beaten with a hammer to render
it still soiter. That of the oak was pre
ferred. The Germans boil this in lye, d
ir, and boil it again in a solution of nitrat
of potash, to use as tinder.

Aearicus MINERALIS, the mountain milk,
or meuntain meal, of the Germans, is one of
the purest of the native carbonats of lime,
found chiefly in the clefts of rocks, and at
the bottom of some lakes, in a loose or
semi-indurated form. It has been used in-
ternally in hiemorrhagos, strangury, gravel,
and dysenteries; and externally as an ap-
plication to old ulcers,and weak and watery
eyes.

* M. Fabroni calls by the name of mineral
Rgaric, or fossil meal, a stone of a lovse cone
sistence found in ‘l'uscany in considerable
abuadance, of which bricks mnay be made,
sither with or without the addition of a
twenticth part of argii, o light as tu float
in water ; and which he supposes the ape
cients used for making their floating bricks.
This, however, is very different from the
preceding, not being even of the calcareous
genus, siuce it appears on analysis to cons
st of silex 55 parts, magnesia 15, water ie,
argl 12, lime 3, iron 1. Kirwan calls it
argillo~murite. .

Acate. The oriental agate is almost
transparent, and of a vitreous appearance,
The uccidental is of various colours, and
often veined with quartz or jasper. It is
mostly found in small pieces covered with a
crust, and often runniag in veins through
rocks like flint aud petrosilex, from which
it does not seem to differ greatly. When
agates contain arborisations they ‘are ealled
mocha stone. These are considerably va~
lued when the internal figure nearly resem-
bles some animal or plast,

AccreaatTe. When hodies of the same
kind are united, the only consequence is,
that one la;itr body is produced. In this
case, the united mass is called an gate,
and does not differ in its chemicai proper-
ties from the bodies from which it was ori-
ginally made. Elementary writers call the

est parts into which an aggregate can

" be divided without destroying its chemical

properties, integrant parts. Thus the inte-
grant parts of commen salt are the smallest
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perts whichican be conceived td' remain
without change; and beyond these, any
further subdivision cannot {n: made without
developing the cemponent parts, namely,
the alkalt and the iacid ; which are still
further resolvable into their constituent
principles. -
. AIR was till lately used as the generic
name for such invisible and exceedingly
sare fluids as possess a very high degree of
elasticity, ancr are not condensabie into the
liquid staie by any degree of cold hitherto
produced : but as this term is commonl

employed to signify that compound of aéri-
form fluids which constitutes our atmo-
sphere, it has been deemed advisable to
restrict it to this signification, and to em-

oy as the generic term .the word Gas,’

which see,) for the different kinds of air,
except . what relates to our atmospheric
compound.

Air (ATMosPuEricaL, or CommMon).
The immense mass of permancntly elastic
fluid, which surrounds the globe we inha-
bit, must consist of a general assemblage of
every kind of air which can be formed by
the various bodies that compose its surface.
Most of these, however, are absorbed by
water ; 2 number of them are decomposed
by combination with each other ; and some
of them are seldom disengaged in consider-
able quantities by the processes of pature.
Hence itis that the lower atmosphere con.
sists chicfly of oxigen aud nitrogen, together
with moisture and the occasional vapours
or exhalations of bodies. ‘The upper atmo-
sphere seems to be composed of a large pro«
portion of hidrogea, a fluid of so much less
specific gravity than any c*her, that it must
naturally ascend to the highest place,
where being occasionally set on fire by elec-
tricity, it appears to be the cause of the
t:rora borealis and fire-balls. It may easily

understood, that this will only znppen
on the confines of the respective masses of

comnion atmospherical air, and of the in- °

flammable air; that the combustion will
extend progressively, though rapidly, in
flashings from the place whePeit commences;
and that when by any means a stream of
inflammable air, in its progress toward the
upper atmosphere, is set oo fire at one end,
its jgnition may be much more rapid than
what happens higher up, where oxigen is
wanting, aud at the same time more definite
in its figure and rogression, so as to form
the appearance o?_a fire-ball.
That the air of the atmosphere is. so
ransparent as to be invisible, except by the
Llue colour it reflects when in very large
masses, as is seen in the sky or region above
‘s, or in viewing extensive landscapes; that
it is without smell, except that of electri~
city, which it sometimes very manifestly
exhibits ; altogether without taste, and im-
palpable ; not condensable by any degree
.f cold into the dense fluid state, though
gasily changing jts dimensions with its tem»
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perature ; that it gravitates and is highly
elastic, are among the numerous observa=
tions and discoveries, which do honour te
the sagacity of the philosuphers of the se-
veateench century. They likewise knew
that this fluid is indispensably nocessary to
eombustion: but no one, except the great,
though neglected, John Mayow, appears to
have formed any proper notion of its man-
ner of acting in that process.

The air of the atmosphere, like other
fluids, appears to be capable of holding bo-
dies in solution. It takes up water in con-
siderable quantities, with a diminution of
its own specific gravity; from which cir-
cumstance, as well as from the considera-
tion that water rises very plentifully in the
vaporous state in vacuo, it seems probable,
that the air suspends vapour, not s0 much
by a real solution, as by keeping its parti-
cles asunder, and preventing their conden-
sation. Water likewiye disaolves or absorbs
air, :

Mere heating or cooling does not affect
the chemical Propenies of atmospherical
air; but actual combustion, or any process
of the same nature, destroys its oxigen, and
leaves its nitrogen sgparate. Whenever a
process of this kind is carried on in a vessel
containing atmospherical air, whichis en-
closed ¢éither by inverting the vessel over
mercury, or by stopping its aperture in a
proper manner, it is found that the process
eeases after a certain time ; and tbat the re-
maining air, which is about three-fourths of
the whole bulk, is of such a nature as¢o be
incapable of maintaining any combustion
for a second time, or of supporting the life
of animals. From these experiments it is
clear, that one of the following deductions
must be true: 1. The combustible body has
emitted some principle, which, by com-
bining with the air, has rendered it unfit
for the purpose of further combustion: or,
2. It has absarbed part of the air which was
fit for that purpose, and nas left a residue
of a difterent nature: or, 3. Both events
have happened; namely, that the pure past
of the atr has been absorbed, and a princi-
ple has been emitted, which has changed
the original properties of the remainder.

The facts must clear yp these theories,
The first induction cannot be true, because
the residual air is not only of less bulk, but
of less specific gravity, than before. The
air cannot therefore huve received so much
as it haslost. The second is the doctrine of
the philosophers, who deny the existence
of phlogiston, or a principle of inflamma-
bility : and the third must be adopted by
those who maintain that such a principle
escapes from bodies during combustion.
This residue was called phlogisticated air in
consequence of such an opinton.

In the opinion thatinflammable dir is the
phlogiston, it is not necessary to reject the
second inference, that the air has been no
otherwise changed. than by the gere. sub-
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ttaction of one of its principles: for the
are or vital part of the air may unite with
mlammable air supposed to exist ia a fixed
state iu the combustible body ; and if the
roduct of this union s:ill continues fixed. it
1s eviuent, thar the residue of the air atter
comhustion will be the same as it would
have been. i the vitnl part had been ab-
sorbed b7 anyother dred bodyv.  Or, if the
wital air be absorbed, while inflammable
a1 or phlyzaton is di-engaged, and unices
with the 25iform residue, this residue will

not be heamer than before, unless the i

flammable airit has gained exceedsia weight

the vical air it has lost; and if the inflan-
mabie sir falls short of that weight, the re-
sdue will be lighter. ’

These theunes it was necessary to men-
tion; but it has beeu sufficiently proved by
vuious experiments, that combustible bo-
dies take oxigen from the atmosphere, and
keave nitrogen 5 and that when these two
finids are az2in mixed, in due propotiions,
they compusc 2 mixture not differing from

atmospherical air.

The respirarion of animals produces the
name effect on atmospherical air as com-
bustion dues, and their constant heat ap-

rs 0 be an effect of the same nature.

'hen an animal is included in a limited
quantity of atmospherical air, it dies as soon
as the oxigen is cousumed ; and no other
a1 will maintain animal life but that which

maintains corbustion ; that is to say oxigen,
or a mixture which contsins it. Pure oxigen
mainzains the life of animals much longer
than atmospherical air.

There are many provisicns in nature by
which the proporiion of oxigenin the at-
masphere, which is coutinually absor.bedm
re:piranon and combustion, is again re-
stored to that luid  In fact there appears,
as far as au estimate can be formed of the
gl‘ezt aud general operations of nature, to

e at least as great an absorption of the ni-
trogen aud emission of oxigen, as is suffi-
cieut ta keep the general mass of the atmo-
spuere ac the same degree of purity. Thus,
in Yulcanic erupticns there scems to be at
leat as much vxigen emitted ur extricated
by fire from various minevals, as is suilicient
to maintain the combustion, and perhaps
evea to meliorate the wtmosphere.  And n
the bodies of plauts and aninials, which ap-

pear in a great mésure to Cerive their sus- .

tenance and augmentation from the atmo-
sphere and its conteats, it is found that a
lrge proportion of nitrogen exists. Most
plaats emit oxigen in the sunshine, from
which it 18 highly. probable that they im-
nbe and decompose the air of the atmo-
sphere, retaining its noxious part, aud emit-
ung the vital part.  Lastly, if to this we
add the deconposition of water, there will
be numerous occasious in which this tluid
will cupply us with disengaged oxigen ;
whil by a very rational suppasition .its hi-
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drogen may be considered as having entered
intu the bodies of plants for the formation.
of oils, sugars, muciluges, &c., from which:
it may be again extricated. .

To determiae the respirability or purity
of air, 1t is evidzat that recourse muit be
had to its comparative efficacy in maintaine
ing combustion, or some other e:uivalent
process.  This subject will be considered
uoder the article EvpioMerir.

From the latest aid most accurate expe-
niments, the proportion of oxigen in atmo=
spheric air is by measure about 21-5 per
cent.; and it appears to be vérv nearly the
same, whether it bein this country or on
the coast of Guinea, on low plains or lofty
mouitains, or even at the height of 7250
yards above the level of the sea, as ascer-
tained by Gay-Lussac in his aérial voya;
in September 1805. The remainder of the
air is nitrogen; with a small portion of
aquevus vapour, amounting to about 14
Ix‘r cent in the driest weather; and a still
ess portion of carbonic acid, oot exceediag
a thousandth part of the whole.

- As oxigen and nitrogen differ in specific
gravity in the proportion of 185 to 121,
according to Kirwan, and of 139 10 120 ac-
cording to Davy, it has been presumcd,
that the oxigzen would be more abundant in
the lower revions, and the nitrogen in the
higher, if they constituted a mere mechae
nical mixture ; which appears contrary to
the fact.  On the other hand it has beea
urged, thut they cannot be in the state of
cheinical coinbination, because they both
retain their distinet properties unaltered,
and no_chaunge of temperature or density
takes place on rheir unton.  But perhapsit
may be said, thai, as they have no repuge
nance to mix with each other, as oil and
water have, the continual agitation, to
which the atmosphere is exposed, may be
suflicient to prevent two fluids, differing
not more than oxigen and nitrogen in gra.
vity from separating by subsidence, though
simply mixed. On the contrary it may be
argucd, that to say cheinical combination
cannot take place, without producing new
properties, which did -not ezist before in
the compuneut parts, is merely begging the
question : far thougn this generally appears
to be the case, and often iaa very striking
manner, yet combination dues not always
produce a change of properties ; as appears
m DMr. Biot’s experiments with various sube
stances, of which we may instance wates,
the refraction of which is precisely the .
mean of the oxigen and hidrogen, which
are indisputably combined in 1. '

To get rid ot ‘the ditficalty, .Mr. Dalton
ot Manchester framed an ingenious hypo-
thesis, that the particles .of difierent gasses
acither attract nor repel cach other; so
that one gas expaunds by the repulsion of its
own particles, without any more interrupe
-tion from the presence of another gas, than
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il it wers in 2 vacuum. This would ac.
count for the state of atmospheric air, it is
true; but it does not agree with certain
facts. lu the case of the carbonic acid gas
in the Grotto del Cano, and over the sur-
face of brewers’ vats, why does not this gas
expand itself freely upward. if the superin-
¢umbent gasses do not press uponit? Mr.
Dalton himself too instances as an argument
for his hypothesis, tha: oxigen and hidro-
gen gasses, when mfxed by agitation, do not
separateon standing : but why shoulc either
oxigen or hidrogen require agitation, to
diﬁg;e it through a vacuum, in which ac-
eording to Mr. Dalton it is placed ?—C.

The theory of Berthollet, which i also
that of Mr. Murray, appears consistent’
with all the facts, aad sufficient to account
for the phxnomenon. If two bodies be ca-

able of chemical combiuation, their par-

icles must havea mutual attraction for each
other. This attraction, however, may be
$0 opposed by concomitant circumstances,
that it may be diminished in any degree.
Thus we know, that the affinity of aggre-
gation may occasion a body to combine
slowly with a substance for which it has a
puwerful affinity, or even entirely prevent
sts combiniag with it: the presence of a
third substance may equally prevent the
combinatiun : and so may the absence of a
certain quantity of caloric.  But in all these
cases the attraction of the particles must
subsist, though diminished or counteracted
by opposing ciscumstances. Now we know
that oxigen and mnitrogen are capable of
combinaticn ; their particles. therefore,
must atirzct each other : but in the cir-
cumstaoces in whick they are placed inour
stmesphere, thee attraction 1s pieveated
from exeriing itself to such a2 degree as to
form them iuto a chemical compound,
theugh it operates with sufficient force to
prevent their separating by their differer.ce
of specific gravity. Thus the state of the
atmorphere is accounied for, and every
difficulty obviated, without any new hypo-
thesis.

ALamasTER. Among the stones which
sre known by the name of marble, and
have been disorguished by a considerable
wariety of deucminations by statuaries, and
others whose attention is n.cre directed to
their external characters and appearance
than their component pasts, alabasters are
shose which have a greater or less dearee of
ampeifect cranpardncy, a granular texture,
are softer, take a Culler polish than marbie,
and are wnally of a white colour. Somie
stones, Lowever, of &8 veined and coloured
Gppeararce, have been considered as ala-
basters, from their fomessing the first men-
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and sentitranspargnt stones, as arc composed
of lime united with the sulphuric acid. But
the term is much more frequent among ma-
sons and statuaries than chemists Chemists
in general confournd the alabasters among
the selenites. gypsums, or plaster of Paris,
more especially when they allude ouly to
the componeit parts, without having occa=
sion to cousider the external appearance, in
which only these several compounds differ
from each cther.

As the semivpake appearance and gra-
nular texture arise merely from a disturbed
or successive crystallization, which would
elsc have formed transparent spars, it is ac-
cordingly found, that the calcarcous stalic-
tites, or drop-stones, formed by the transi-
tion of water through the routs of caverns
in a calcareous soil, do not ditfer in appear-
ance from the alabaster, most of which is
also forined in this manner. But the calca-
reous stalactices here spoken of coasist of
calcareous earth and carbonic acid; while
the alabaster of the chemists is formed of
the sume earth and sulphuric acid, as has
already been remarked.

Arsum GrxcuM. Innumerable are the
instaices of fanciful speculation, and absurd
credulity, in the inveation and application
of subjects in the more aacient imateria.me-
dica. ‘Ihe white and solid excrement of
dags, which subsist chiefly on bones, has
been received as a remedv in the medical
art, under the name of Album Gra:cum. It
consists, for the most part, of the earth of
bones, or lime in combination with phos-

- phoric acid.

Avsumen. This substance, which de-
rives 1ts name from the Latin for the white
of an egg, in which it exists abundaarly
and in 1is purest natural staie, is vne of the
chi-t consutuent principles of ail the animal
solics.  Beside the white of egyit abourds
in the serum of bluod, the viireous and
crystalline humours of the eye, and the fluid
of dropsy. Foureroy claims to himself the
honour of having discovered it in the green
feculz of plants in gen:ral, purticularly in
those of the cruciform osder, in very young
ones, and in the iresh sheots of treess
though Rouelle appears to Lave deiected
it there long befure. Vaugquelin says it
exists aleo in the mineral water of Plom-
bieres.

Mr. “cguin has fourd it in remarkable
quantity in such vegetables as ferment with-
out yeast, and aflurd a vinous liguor; and
from a series of experiments he infers, that
albumen is the true principle of fermenta~
tion, and that its acticn is more powerful
in proportion to its solubility, three dif-
ferent degrees of which he found it to

tiored cricericn ; and son e transparent ard
yellow spairy stones have also received this
sppellation. .

- Chemists arc at present agreed in apply-
dug this name only to such opake, conastent

" “I'be chief charscieristic of albumen is its
cuagulability by the aciion of heat. It the
whiie of an egg be exposed to a heat of
about 134° F. whitc fibres begin to appear
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in i, and at 160° it coagulates into a2 solid
mass. In a heat not exceeding 212° it dries,
shrinks, and assumes the appeirance of
homn. [t is soluble in cold water, before it
has been coagulated, but not after; and
when diluted with a very large portion it
does not coagulate easily. Pure alkalies
dissolve it, even afier coagulation. Al-
cohol occasions an imperfect coagulation of
it, leaviog it il soluble in cold water. It
is precipitated by muriat of mercury, nitro-
muriat of tia, aceiat of lead, nitrat of silver,

muriat of goid, infusion of galls, and raunin,

The acids and metallic oxides coagulate al-

bumen. On the addition of ccucentrated

solphunic acid, it becomes black and exhalcs

2 nazseous smell.  Strong muriatic acid

gives 2 violet tioge to the coagulum, and

at leagth becomes saturated with ammonia.
Nitric acid, at 708 F.. di-engazes from it
abundrace of azotic gas; and if the heat
be iacreased pru-sic acid is formed, after
which carbonic acid and carbonated hi-
drogen are evolved, and the residue con-
siets of water containing a little oxalic acid,
and covered with a lemon-coloured fat oil.
If dry patash or soda be triturated with al-
bemen, either liquid or solid, ammoniacal
gas is evolved, and the calcination of the
fesiduum vields an alkaline prussiat.

Ou exposure to the atmosphere in a
moist state albumen passes at once to the
state ot putrefaction.

From its coagulability albumen is of
great use in clarifying liquids. 8ce Cra
RIFICATION.

It is likewise remarkable for the propert
of rendering leather supple, for whic
purpose a solution of whites of eggs in
water is uscd by leather-dressers: and hence
Dr. Lobh, of Yeovil in Somersctshire, was
induced to employ this solution in cases of
contraction and rigidity of the tendoas, and
derived from it the desired success

Whites of eggs beaten in a busin with a
kimp of alum, till they coagulate, form the
elum curd of Riverius, or alum cataplasm
of the 1.ondon Pharmacopaia, used to re-
move inflammations of the eyes.— Funrcroy.
—Arn. dec Clin,—Mem. de Ulustit. Nution~
Jeurn. de Phusiyue.

Arcue My, The practice of chemistry,
comprehending every operation which is
Bot mechanical, must of course have been
among the earliest consequences of those
efforts of the human mind, which supply
our wants, md distinguish civilized nations
from the uncultivated. The various arts
dependeant upon this science were practised
for ages, before the systematic reascnin
and iuferences of philosophers had trace
it dependencies, and formed the science
imelf. Immediate profit is the object of

it ia those who practise the arts ; and
while the several branches of chemical ope-
tation coatinued to be mere arts, their pro-
femors or practisers had in geseral no other
views. It could not but happen, however,
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that men of abilities would be' found afmon
these professors, who would reason well or
ill upou what they saw; and as all reasoning
with regard to natural appearaaces consists
chiefly in the classing of similar phznonuena,
and deducing other events from them by
analogy, it would follow of course, that
these men would discover rules, and esta-
blish general observations, by means of
which their operations would be facilitated
and exteaded. ‘The spirit of trade would
nevertheless intermix itsell with their spe-
culations, and lead them to consider their
discoverics as lucrative sccreis, not to be
communicated but to others of the same
profession, whose successful researches had
€nabled them to affurd other secrets in re-
turn. Thus it was that philosophical chee
misiry had its birth: in its infaacy it- was
alchemy, a science whose professurs were
tradesmen duzzled at the fruitful and ex-
tensive consequences to which their® re-
searches scemed to lead; looking dowm
upon and despising the common operator,
who possessed no clew to lead him beyond
the ordinary course of his business; and
extolling their own knowledge, which, from
vanity as well as motives of profi, thevy
either kept to themselves, or communicated
in mysterious and enigmatical writings.
The carliest philosophical writers on che-
mistry were alchemists, and' distinguished
themselves from common chemists by this
appellation.  As the true methods of philo-
sophizing became better known, and libe-
rality of sentiment increased, chemistry be-
came a science in the hands of men of be:ter
taste and more enlightened judgment. The
writings of the alchemists and <heir clevated
professions coatinued notwithstanding te
have their effects upon many persons, and
are not entirely without their influence at
the preseat instant. The etlicacy of chee
mical preparations for medical use proved
sufficient tor a long time to enfurce a cer-
tain degree of credit i favour of a panacea,
or universal medicine, powerful to cure all
discases; and a number of factsill under-
stood, and t. ken as the ground uf extensive
and plausible inferences, have induced num-
bers to believe, that metals might be trans-
muted into each other.  “L'his last operation
was chieily aimed at the transmutation of
meials of inferior price into gold. The
pretence is still used by ariful persons to
mpuse on the iguorant, and in sume ins
stances, perhaps. by the ignorant, who ims
pose ou themselves.

Azconor. This termis applied in stricte
ness only to the pure spirit obtainable by
distillation and subsequent rectification from
all liquids in a state of vinous fermentation,
and from none but such as are suscepiible
of it. But it is commonly used to signify
this spirit more or less imperfectly freed
from water in the state in which it is usuall
met vith in the shops; and in which, as 1t
was first obtained from the juice of the
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grape, it was long distinguished by the
name of spirit of wine. At present it is ex-
trac ed chielly from grain or melasses in
Europe, and from the juice of the sugar-
cane in the West Indies; and in the diluted
state in which it conmonly occurs in trade
constitutes the basis of the several spirituous
liquors called brandy, rum, gin, whiskey,
and cordials, however variously denomi.
nated or disguised.

Lavoisier concluded from his experiments,
that alcohol consisted of the same principles
as sagar, oxigen, hidrogen, aud carbon;
onlv coutaining a much larger proportion
of carbun. By transmission through an
ignited porcelain tube it vields olefiant and
hydro-carburet gasces, with a small pro-

- portion of carbonic acid gas; and a portion
of fie light sooty charcoal remains in the
tube. Mr. sage put into a glass retort,
large enough to contaia at least twelve times
the quantity, one part of alcohol and three
parts of nitrous acid, adapted the retort to
a series of globular receivers not luted, and
applicd a slow heat to the sand bath con-
taining the retort. At 100° of Fuhr. the
mixiure was decoinposed 3 an cffervescence
with lurge bubbles and ved fumes of nitrous
gasarose; the ether passed into the receivers
with an explosion, and perfumed the labo-
ratory.  The fire bemg kept up, and the
distilfation continued, till about a thirtysse.
cond part of the mixture remained, the
whole was left to cool. when beau’iful
crystals of oxalic acid in tetraédral prisins
were found at the bottom of an acidulous
water.  From sixtcen ounces of alcohol
Mr. Sage thus obtained one ounce and four
scruples of oxalic acid. During the com-
bustion of alcohol a quantity of water ex-
cceding the alcohol in weight is produced,
and carbouic acid is generated.

We are neither able to compound alcohol
rmmediately from its constituent principles,
nor to obtain it dircctly in a pure state
from the fluids in which 1t is contained : so
that we are obliged to have recour:e to the
process of fexmentation, by which its prin-
ciples are first extricated fron: the substances
in which they werc combined, and then
upited into a new compound; to distilla
tiony by which this new compound, the al-
cohol, is separated in a state of dilution
with water, and contaminated with esscn-
tial oil ; and to rectification, by which it is
ultimatcly freed from these.

It appears to be essential to the fermen-
tation of alcohol, that the fermenting fluid

/should contain saccharinematter, which is
indispensable to that species of fermentation
called vizous. In France, where a great
deal of wine is made, particulurly at the
‘commencement of the vintage, that is two
weak to be a saleuble commodity, it isa
common practice to subject this vine to
distillation, in order to draw oft the spiric;
and as the essential oil that rises in this pro-
cess is of a more pleacaut flavour than that

ALC

of malt 8r melasses, the French brandies
are preferred to any other ; tholigh even in
the favour of these there is a difference ac-
cordiag to the wine from whicli they are
produced. In the West Indies a spirit is
obtained from the juice of the sugar-cane,
which is highly impregnated with its es-
sential oil, aud well known by the name of
runt.  The disiillers in this country use
grain, or melasses, whence they distinguish
the products by the name of malt sprrits,
and melasses spirits. It is said that a very
good spirit may be extracted from the
husks of gooseberries or currants, after
wice has been made from them.

As the process of malting devclops the
sacchariac principle of grain, it would ap-
pear to render it fitter for the purposc;
though it is the common practice to use
about three parts of raw grain with one of
nalt.  For this two reasons may be as-
sigied : by using raw grain the expeuse of
malting i, saved, as well as the duty on
mali § and the process of malung requires
sume nicety of attention, since, if it be
carviced too far, part of the saccharine mat-
ter is lost, and if it be stupped too soon,
this enatter will not be wholly developed.
Besides, if the malt be dried too quickly,
or by an uncqual heat, the spirit it yields
will be less in quantity aud more unpleasant
in flavour. Another object of axconomical
consideration is, what grain will aflord the
most spirit_in proportion to its price, as
well as the best in quality. Barley appears
to produce less spirit tKan wheat: and if
three parts of raw wheat be mixed with
one of malted barley, the produce is said
to be particularly fine. This is the practice
of the distillers 1n Holland for producing a
spirit of the finest quality ; but in England
they are expressly prombited from using
more than one part of wheat to two of
other grain. Rye however affords still

* more spirit than wheat.

Whatever be the grain employed, it may
be coarsely ground, ayd then fiixed care
fully with a little culd water, to prevent
its ruining into lumps ; water about 90° ¥,
may then be added, till it is sufficiently di-
luted 5 and lastly a sutficient quantity of
yeast. ‘The whole is then to be allowed to
terment in a covered vessel, to which
however the air can have access. Atten-
tion must be paid to the temperature ; for
if- it exceed 77° F. the fermentation will be
too rapid ; if it be below 60° the fermenta-
tion will cease. The meanbetween these will
“geuerally be found most favourable. In
this country it is the mure common practice
to mash the grain as for brewing malt li-
quors, and boil. the wort. But in which«
ever way it be preparcd, or if the uash, so
the liquor interded for distillation is called,
Le made from melasses and water, due ate
tention must be paid to the fermentation,
that it be continued.till the liquor »
fine, and pungent to the taste, which will

|
|
|
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be about the third day, but mt
.‘:"&“Z. to permit the acetous fermenta-
tion to commence. .

In this state the wash is to be committed
to the still, of which, including the head,
it should occupy at lelaes:h three-flumrths; and

sty with a tle heat as long as any
d’?l'l(lecdomes orveE,tn which will be Eﬂ about
half the wash is consumed. The more
slowly the distillation is conducted, the l'ets
will the product be contaminated with
essential oil, and the less danger will there
be of cmpyreuma. A esaving .of time
and fuel, however, may be obtained, by
making the still very broad and shallow,
and comtriving a freg exit for the steam.

This has been carried to such a pitch in

Scotland, that a still ring 43 gallons,

and concaining 16 gallons of wash, has been

and worked no less than four hun-
dred and eighty times in the space of
twepty-four hours. This would be incre-
dible, were it not established by unquestion-
able evidence. See LaBorarory, article
STiLL. i

The firet product, technically termed low

scine, js 3gain to be subjected to distillation,
the Iatter portions of what comes over,
called faints, being set apart,to put into the
wash still at somé fucure operationm Thus
alarge poriion of the watery partis left
behind. This second prodngcl. termed raw
spirit, being distilled again is called rectified
spirit. It is calculated, that a hundred gal-
lons of malt or corn wash will not produce
sbove twcnty of spirit, conta:umg GO parts
of alcohol to 50 of water ; the same of cider
wash, 15 gallons; and of melasses wash, 22
gallons. The most spirituous wines of
Frarce, those of Languedoc, Guienne, and
Rousilion, vield according to Chaptal from
20 to 25 gallons of excellent brardy from
100; but those of Rurgundy and Cham-
pagne much less.  Brisk wines, containing
rauch carbonic acid, from the fermentation
having been stopped at aa eurly period,
yicld theleast spirit.

The spirit thus obtained ought to be co-
Lourless, and free from any disagrecable
flavour; and in this state it is fittest for
‘pharmaceutical purposes, or the extraction
of tinctures. But for ordinary aale some-
thing more is required. The brandy of
France, which is most in estcem here,
though perfectly coloutless when first made,
and often preserved so for use in that
country by being kept in glass or stoue
bottles, is put into new oak casks for ex-
_portation, wheuce it soon acquires an amber
colour, a peculiar flavour, ard somelhing
Jike an unctuosity of consistence, As it is
Dot only prized for these qualitics, but they
-are commonly ed cssential to it, the
‘English distiller imitates by design these ac-

cidental qualities. The most obvious and
‘satural method of doing this would be by
‘Wnpregneting 3 PUre spirit with the extrac-
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tive, resinous, and colouring matter of oak
shavings ; but other modes ﬁave been con-
trived. ‘The dulcified spirit of nitre, as it
is called, is commonly used to give the flae
vour; and catechu, or burnt sugar, to im-
Ean the desired colour. A French writer

as recommended three ounces aud a half
of finely powdered charcual, and four
ounces and a half of ground rice, to be di-
gested for a fortnight in a quart of malt
spirit. :

‘The finest gin is said to be made in Hol=
land from a epirit drawn from wheat mixed
with a third or fourth part of malted bar-
ley, and twice rectified over juniper berriess
but in general rye meal is used iustead of
wheat. They pay so much regard to the
water employed, that many send vessels to
fetch it on purpose from the Meuse: but
all use the softest and clearest river water
they can get. In England it is the comion
practice to add oil of turpeutine, in the
proportion of two ounces to ten gallons of
raw spirit, with three handfuls of bay salt,
and draw off till the faints begin to »ise.

But corn or melasses spirit is flavoured
likewise by a variety of aromatics, with or
without sugar, to please diffcrent palates §
all of which are included under the general
technical term of compounds, or cordials.

Other articles have been employed,
though not generally, for the fabrication of
spirit, as carrots and potatoes ; and we are
lately informed by prof. Proust, that from
the fruit of the carob tree he has obtained
good brandy in the proportion of a pint
trom five pounds of the dried fruit.

To obtain pure alcohol diferent processes
have been recommended; but the purest
rectified spirit obtained as above described,
being that which is least contaminated with
foreign matter,should be employed. Rouelle
recommends to draw ofl Lalf the spirit in a
water bath: to rectify this twice more,
drawing off two thirds each time: to add
water to this alcohol, which will turn it
milky by separating the essential oil re-
maining 1 it : to distil the spirit from this
waier; and finally rectify it by one more
distillation.

Baumé sets apart the first ronning, when
about a fourth 15 come over, aud continues
the distillation till be ias drawn ofl about
as much more, or ull the liquor runs off
milky. The last running be puts into the
still again, and mixes the hrst balf of what
comes over wiih the preceding first pro-
duct.  This process is again repeated, and
all the first products being mixed together |
are distilled atresh. When about hait the
liguor is come over, this is to be set apart as
pure alcohol. -

Alcohol in this state, however, is not so
pure 3# when, (0 use the language of the
old chemists, it has been deplilegmated, or
still further freed from water, by meang
of some alkaline salt. Boerhaave recom<
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mended for this purpose the muriste of
soda, deprived of its water of crystallization
by heat, and added hot 10 the spirit. But
the subcarbonat of potash is preferable.
About a third of the weight of the alcoho!
should be added to it in a glass vessel, well
shaken, and then suffered to subside. The
salt will be moistened by the water absorbed
from the aleohol; which being decanted,
more of the salt is to be added, and this is
to be continued till the salt falls dry to the
bottom of the vessel. The alcohol in this
state will be reddened by a portion of the
ure potash, which it will hold in sulution,
R—om which it must be freed by distillation
in a water bath. Dry muriat of lime ma
be substituted advantageously fer the al-
li.

As alcohol is much lighter than water, its
specific gravity is adopted as the test of its
purity. Fourcroy considers it as rectified
to the highest point when its specific gra-
vity is 829, that of water being 1000 : and
perhaps this is nearly as far as it can be car-
ried by the process of Rouelle or Bzumé
simply. Mr. Bories found the first measure
that came over from twenty of spirit at 836
to be 820, at the temperatureof 71°F. Sir
Charles Blagden, by the addition of alkali,
brought it to 813, at 60° F.  Chaussier pro-
fesses to have reduced it to 798; but he
gives 993835 as the specific gravity of water.
Lowitz asserts, that he has obtained it at
791, by adding as much alkali as nearly to
absorb the spirit; but the temperature is
not indicated. 1n the shops it is about 835
or 840 according to the l.ondon College it
should be 815.

It is by no means an easy undertaking to
determinc the strength or relative value of
spirits, even with sufficient accuracy for
commercial purposes. The following re-
quisites must be obtained before this can be

- well done : the specific gravity of a certain
number of mixtures of alcohol aud water
must be taken so near each other, as that
the intermediate specific gravities may not
perceptibly differ from those deduced from
the supposition of a mere mixture of the
fluids : the expansions or variations of spe-
cific gravity in these mixtures must be de-
termined at different temnperatures: some
easy mecthod must be contrived of deter-
mining the presenge and quantity of sac-
charine or oleaginous matter which the
spirit may hold in solution, and the effect
of such solution on the specific gravity : and
lustly, the specific gravity of the fluid must
be ascertained by a proper floating instru-
ment with a graduated stem, or set of
weights ; or, which may be more conveni-
ent, with both.

The strength of brandies in commerce is
judged dy the phial, or by burning. The
phial proof contists in agitating the spirit in
a bottle, and observing the form and mag-
aitude of the bubbles that collect round the
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edge of the liquer, technically termed the
bend, which are larzer the stronger the
spirit. These probably depend on the so-
lution of resinous matter from the cask,
which is taken up in greater quantities, the
stronger the spirit. It is not difficult, how-
ever, to produce this apEearanceb various
simple additions to weak spirit. The proof
by burning is also fallacious; because the
magnaitude of the flame, and quantity of re-
sidue, in the same spirit, var great[y with
the torm of the vessel it is {urned m. 1If
the vessel be kept cool, or suffcred to be-
come hot, if it be deeper or shallower, the
results will not be the same in each case. It
does not follow, however, but that manu-
facturers and others may in many instances
receive considerable information from these
signs, in circumstances cxactly alike, and in
the course of operations wherein it would
be inconvenient to recur continually to ex-
perimeats of specific gravity.

The importance of this object, as well for
the purposes of revenue-as of commerce,
induced the British government to employ
Dr. Blagden, now Sir Charles, to institate
a very minute and accurate series of expes
riments. These may be considered as fun-
damental results; for which reason, I shall
give a summary of them in this place, from
the Philosophical Transactions for 1790.

The first object to which the experiments
were directed was to ascertain the quantity
and law resulting from the mutual penetra<
tion of water and spirit.

All bodies in general expand by heat;
but the quantity of this expansion, as well
as the law of its progression, is probably
not the same in any two substances. In
water and spirit they are remarkably dif-
ferent. ‘The whole expansion of pure spirit
from 30° to"100° of Fahrenheit’s thermome=
ter is uot less than 1-25th of its whole bulk a¢
30°; whereas that of water, in the sameine
terval, is only 1-145th of its bulk. The laws
of their expansion are still more different
than the quantities. If the expausion of
quicksilver be, as usual, taken for the stan~
dard (our thermometers being constructed
with that fluid), the expausion of spirit is,
indced, progressivelyincreasing with r
to that standard, but not much so within the
abovementioned interval ; while water ke&
from freezing to 30° which may easily
done, will absolutely contract as it is heated
for ten or more degrees, that is, to 40° or 42
of the thermometer, and will then begin te
expand as its heat is augmented, at first
slowly, and afterward gradually more ra-
pidly, so as to observe upon the whole a
very increasing progression. Now, mixtures
of these two substances will, as may be sup-
posed, approach to the less or the greater
of these progressions, according as they are
ccmpounded of more spirit or more water,
while their total expansion will be great
according as more spirit enters into thcie
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cpmposition ; but the exact quantity of the
expaasion, as well as law oi the progression,
im all of them, caa be determined only by
trials. These were, therefore, the two
other principalobyects o be ascertained by,
experiment.
. ‘The engaged to make these expe-
rfireats was Dr. DJiifuss, an ingenious Swiss
geatleman theaia Luadon, who had distio-
guished himelf by several publications on
chemuical subjecs.  As he could not cou-
venicatly ger the quantity of spirit he
z‘anxed ; than 815, }alt Go;d l-‘.:i ‘h-e
ed npoa this streugth as the standard for
alcobal 8

. Thee erperiments of Dr. Dollfuss were
repeasted by Mr. Galpin, clerk of the Royal
Society; and as the dedactions in this ac-

count will be taken chiedv from that last
2t of experimeats, it is propes here to de-
scribe minutely the .nethod observed by
M:. Gilpia in his operation. This naturally
resolves itself into two parts: the way of
auakiag the mixtures, the way of ascer-
taining their ific gravity. .

L ’ig'hc mix’tpuices,were made by weight, as
the oaly accurate ‘nethod of tixing the pro-
portions. In fluids of such very unequal
expansioas by heat as water and alcohol, if
measures been employed, increasing or
decreasing in regular propurtions to each
aiher, the proportions of the masses would
have been sensibly irregular : now the latter
was the object in view, nu.:-n_cly, w de_ter-
mine the real guantity of spirit in any givea
mixture, abstracting the coasideration of its
temperature. Besides, if the proportions
bad been taken by measure, a different
mixture should have been inade at_every
differeat degree of heat. But the principal
consideration was, that with a ve:-g. nige
balance, such as was emg}loyed on this o¢-
casion, quantities can be dqtermmed 19
much greater exactness by weight than by
any practicable way of measurement. The
proportions were therefore always taken by
weight. A phial being provided of such a
size as that it should be neariy full with the
mixture, was made perfectly clean and dry,
and being counterpoised, as much, of the
pure spirit as 3 ed necessary was
poured into it. The weight of this spirit
was then ascertained, and the wm&hr of di-
stilled water required to make a mixture of
the iatended proportions was calculated,

This quantity of water was then added,
with all the necessary care, the last portiaas
being put in by means of a well-known

inscrument, which is composed of a small
dish termipating in a tube drawn to a fiue
point : the top of the dish being covered
with the thumb, the liquor in 1t is pre-
vented from running out through the tube
by the pressure of the atmosphere, but in-
stantly begins to issue by drops, or a very
small  stream, upon raising  the thumb.
Water being thus introduced into the phial,

4L C

till.it exactly couaterpoised the wei
which ha.ving been p:gv‘l)i.«msl compu?::t
was put into the gpposite scale, the phial
wis shaken, and then well stopped wich its
glass nopp{e, over which leather was tied
very tight, to prevent evaporation. No
mixture was used till it had remained in the
phial at least a month, for the full pepe-
tration to have :aken place; and it was al»
ways well shaken before it was poured out
to have its specific gravity tried. ,
" 2. There are two common methods of
taking the specific gravity of luids ; one, by
finding the weight which a.solid body loses
b( being immersed in them ; the other, b
filling a convenient vessel with them, an
ascertaining the increase of weight it ac.
«uires. In both cases a standard must have
been previously taken, which is usually
distilled water ; namely, in the first method
by finding the weight lost by the solid body
in the water, and in the sccond medhod,
the weight of the vessel filled with water.
The lattzr was preferred for the folioving
reasons: . .
When a ball of glass, which is the pror
perest kind of solid body, is weighed ia
any spirituous or wa:ery fluid, the adhesion
of the fluid occasious some inaccuracy,and
renders the balaace comparatively sluggish .
To what degree this cticct proceeds i1s un=
certaia 3.but from some experiments made
by Mr. Gilpin, with that view, it appears
to be very sensible. Morcover, in this me-
thod a large surface must be exposed to the
air during the operation of weighiug,
which, especially in the bigher tempera-
tures, would give occasion to such an eva-
poration s to alter essentially the strerigth
of the mixture. It seemed also as it the
temperature of the fluid under trial could
be d:termined more exactly in the mnethod
of filling a vessel, thau iu the other - for the
fluid cannot well be stirred while the ball
.to be weighed remains immersed init; and
as some time ‘must necessarily be spent in
the weighing, the change o heat which
takes place during that period will be un-
equal through the mass, and may accasion
asensible error. It is true, on the oiher
‘hand, that in the method of filling a vessel, .
the temperature could not be ascertained
with the utmost precision, because the
neck of the vessel employed, containi
about ten grains, was filled’ up to the mar|
with spirit not exactly of the same tempe-
rature, as will be expiained presencly: but
this error, it is tqp{)}owd, would by no
means equal the other, and the utmost
quantity of it may be estimatcd very nearly.
Fiually, it was much ensier to bring the
fluid to any given temjierature when it was
in a vessel 10 be weighed, than when it was
to havea solid body weigiied in it; Lecause
in the former case the quantity was smaller,
and the vessel containing i more manage-
able, being xndik‘!:caleﬁ with the hand or
G
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warm water, and cooled with cold water :
and the very circumstance, that so much of
the fluid was not required, proved 2 mate-
gial convenience. The particular disadvan-
tage in the method of weighing in a vessel,
is the difficulty of Blling it with extreme
ccuracy ; but when the vessel is judi-
wiously and neatly marked, the error of
filling will, with due care, be exceedingly
minate. By several repetitions of the same
experiments, Mr. Gilpin seemed to bring
it within the 1-15000th part of the whole
weight. :

‘The above-mentioned considerations in-
duced Dr. Blagden, as well as the gentle.
imen employed in the experinrents, to give
the preference to weighitig the fluid itself;
and that was accordingly the method prac-
tised both by Dr. Dollfuse and Mr. Gilpin
in their operations. Co

The vessel chosen as most convenient for
the purpase was a hollow glass ball, termi-
nating in a2 neck of small bore. That which
Dr. Dollfuss -used held 5800 grains of di-
stilled water; but as the balance was so ex-
tremely accurate, it was thought expedient,
upon Mr. Gilpin’s repetition of the experi-
ments, to use one of only 2963 grains capa-
city, as admitting the heat of any fluid con-

- tained in it to be more nicely determined.
The ball of this vessel,” which may be called
the weighing-bottle, measured about 28
inches in diameter, and was spherical, ex-
cept a slight flattening on the part opposite
“to the neck, which served as a bottom for
4t o stand upon. Its neck was formed of a
“portion of a meter tube, 25 of an inch
3n bore, and about 14 inch long; it was per-
fectly cylindrical, and on its outside, very
near the middle of its length, a fine citcle or
¥ing was cut round it with a diamond, a
the mark tv which it was to be filled wit
‘the liquor: '} bhis mark was made by fixin
the bottle in 2 lathe, and turning it rouns
with at care, in contact with the dia-
inond.grl:he glass of this bottle was not very
thick ; it weighed 916 grains, and with ins
silver cap 936.

When the specific gravity of any liquor
was to be taken by means of this bottle, the
‘liquor was first brought nearly to the re.
quired temperature,and the bottle was filled
with it up to the bcﬁuf‘ng of the neck
only, that there might be room for shaking
it. " A very fine and sensible thermometer
was then passed ¢hrough the neck of the
botile into the contained liquor, which
‘showed whether it was above or below the
intended temperature. In the former case
the bottle was brought into colder air, or
‘even plunged fcr a moment into cold wa-
ter; the thermometer in the mean time
“eing frequently put into the contained
ligpor, till it was found to sink to the right
peint. In like manucr, when the liquor
was too cold, the bottle was brought nto
warmer air; immersed in warm water, or

2
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more commonly held between the bands,
till upon repeated trials with the thermo-
meter the just temperature was found. R
,will be understood, that during the course:
of this heating or cooling, the bottle was
very frequentfy shaken between each im-
mersion of the thermometer ; and the to,
of the neck was kept covered, either wi
the finger, or a silver cap made on purpose,
as constantly as pomsible. Hot water was
used to raise the temperature only in heats
of 80° and upwards, inferior heats being
obtiined by applying the hands to the
bottle: when the hot water was employed,
the ball of the bottle was plunged into it,
and again txicldy lifted out, with the ne-
cessary shaking interposed, as often as was
nNecessary for communicating the required
Reat to the liquor; but care was taken to
wipe the bottle dry after each immersion,
before it was shaken, lest any adhering
moisture might by accident getinto it. The
liquor having by ‘these means been brought
to the desired temperature ; the next ope-
ration was to fill up the bottle exactly to
the mark upon the neck, which was done
with some of the same liquor, by means of
a ﬁla; funnel with a very small bore. Mr.
Gilpin endeavoured to get that portion of
the liquor which was employed for this
purpuse, pretty nearly to tﬂe temperature
of the liquor contained in the bottle ; but
as the whole quantity to be added never
excéeded ten itains, a difference of ten de-
grees in the heat of that small quantity,
which is more than it ever amounted to,
would have occasioned an error of only
1-30th of a degree in the temperature of
the mass. Enough of the liquor was put in
to fill the neck rather ubove the mark, and
the superflaous quantity was then absorbed
to ﬁmt nicety, by bringing into contact
with it the fine point of a small roll of
blotting paper. As thé surface of the liquor
in the neck would be always concave, the
bottom or centre of this concavity was the
part made to coincide with the mark round
the glass; and in viewing it care was taken,
that d:zonar and opposite sides of the
mark should appear exactly in the same
line, by which means all Hax was
avoid A silver cap, which fitted tight,
was then put upon the neck, to prevent
evaporation ; and the whole apparatus was
in that state laid in the scale of the ba-
lance, to be weighed with all the exactness
posible. :
The spirit employed by Mr. Gilpin was
furnished to himoly Dr. Dolifuss, under
whose inlEﬁ'tion it had been rectified from
rum supplied by government. Its specific
fnvity, at 60 degrees of heat, was ‘82514.
t was first weighed pure, in the abovemen-
tioned bottle, at every five degrees of heat,
from 30 to 100 inclusively. Then mixtures
were formed of it, and distilled water, in
every proportion, from 1-20th of the water
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8 equal parts of water and spirit; the posed

quantity of water added being successively
wgweited, in the proportion of five grains
to otie hundred of the spirit ; and these mix-
tures were-also weighed in the bettle, like-
the pure spirit, at every five degrees of
heat. " *T'he numbers bence resuliing are
deliveredin the follewing cable; where the
fi-st column shuws the degrees of heat; the
secimd gives the weizht of the pure spirit
contained iu the botile at those different
degrees; the third gives the weight of a
mixture in the proportions of 100 parts by
weight of that spint to 5 of “vater, and so
on successively tll the water is to the spirit
23100 to 5. They are the mean of three
several experiments at least, as Mr. Gilpin
aiwavs filled and weighed the bottle over
agaia that aumber of times, if not oftener.
Tke heat was taken st the even degree, as
shown by the thermometer, without any
allowamce in the tirst insiance, because the
comcidence of the mercury with a division
can be perceived more accurately thao any
fraction can be es:imated ; and the errors
of the thermumeters, if any, it was sup-

ey .

would be less upon the grand divi-
sions of 5dcgrees than; in any others. It
must be observed, that Mr. Gilpin used
the same mixture throughout all the dif-
ferent temperatures, heating it up from S0°
to 100°; hence some small error in its
rx;lngd:i may habve been occasioned in the
higher degrees, by more spirit evapuratin
than wane%; but this, it il: belic:s:, mug
have beeu trifling, and greater inconveni-
ence would probably have resulted from ine
terposing a fresh: misture. -

"'he precise specific gravity of the pure
spirit employed was 82514 ; but to avoid
an inconvenieat fraction, it is taken, in
coastructing the table of specific gravities,
as ‘825 only, a proportional deduction
bejug made from all the other numbers.
Thus the following table gives the irue
specific gravicy, at the different degrees of
heat, of a pure rectitied spirit, the specific
gravity of which at ¢0° is -825, together
with the specific-gravities of different mix.
tures of it with water, at those different
temperatures.

Real Specific Gravities at the different 1emperatures.
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Trom thie table, whea the specific gravity
of any spirituous liquor is ascertamned, it
will be casy to find the quantity of rectifie
spirit of thre abovementioned siandird, con-
tained in any given quantity of it, either by
weizght or measure. R A
Dr. Blagden concludes this part of the
feport with obeerving, that as th€ experis
meants were made with pure spirit and wa-
ter, if any ¢traseoms substancs are cone,
tained in the lijuor to be tried, the spégjfic-
gravity in the rables will not give exhctly:
the proportioas of watéf and spirit in it:
The substarces Jikely to be found in spiri-

AU e

which excééds the ¥irit in weight abowl®
one cighth- part. If afcohol be - burned
in closed vessels with vital air, the product
is found to be -water and carbonic ‘4cid.
Whence it is inferred that alcshol consists
of hidrogen, unied either to carbonic acld
or its acidifiabl€ base; arid-that the oxigen
suniting on the ,pap; part with thq hi-
f drogen, forms water ; and on the other
with the base OF thé carbonic acid, féims
that acid. T . 3

A consid¥mble aumdber of “the uses” of
this fluid as a mehstruum, will-pass ulider
our observation inthe various articles oPhis

tuows lignors, wwhere no fraad is suspected, /work. The mutual agtion between alcohol
-are ewential oils ;- sometimesempyreumatic, ~aud acids produebs 4 light,volatile, and¥n-

mucilaginous or extractive matter, an
perbaps some saccharine mattet.: Tie effect
of these, in the course of trade, seems to be
hardly such as would be worth tl.e cognj-
sance of the excise, nor could it easily bé’
reduced to certain rules. Essential and em-’
matic oils are nearly of the same spe+’
afic vity as spirit, in general rather
igbttgnan? therefore, notwithstanding the
mutual penetration, will probably make
Ettle change in the specific gravity of any
spirituous liquor in which they are diss
solved. The other substances are all heavier
than ttic:il ; the specific gravity of common
gum being 1.482, and of sagar 1'606; ac
cording to the tables of M. Brisson. The
effect of them therefore will ‘be to make
m'rimmn liquors appear less strong than
y really are. An idea was once enter-
rained of endeavouring to determine this
matter with some precision ; and aceord-
ingly Dr. Dollfuss evaporated 1000 grains
of brandy, and the same quaantity of rum,
fo dryness ; the former left a residuum of
40 grains, the latter only of 8§ grains. The
40 grains of residuum from the brandy,
dissolved again in a mixture of 100 of spirit,
with 50 of water, increased its specific gra-
wity 00041 : hence the effect of this extra-
Mecus matter upon the specific gravity of
the brandy containing it, would be to in-
erease the fifth decimal by 6 nearly, equal
2o what would indicate in the above-men-
tioned mixture,about one seventh of a grain
of water more than the truth, to 100 of
apirit; a qulntity much too minute for the
consideration of government. - '
The most remarkable characteristic pros
perty of alcohol, is its solubility or combis
pation in all proportions wit w—;\’ter igb l.

property possessed by no other combust

-lb.unc’e. When ityil byrned m a chimné;

which communicates with the wkr'rm.gi

pé

of a distilling apparatus, the product wi ;3
L Mnugjﬁs found to consist of ‘wet¥P,
“Quextity Salts solutle in * )
of grains, © 900 grains of spirit. - "
o4 Mitrage of potash .. |,
K] Muriste of wgb YIS
-9 "Aph:&e o‘sod’:‘ LR VAY 3

flammable oil, called ether. See ETanea.
Pure alkalis inite with spirit of wine, dnd
form alkaling tinctures. Few of the neutral
sals unite with’' this®>wid, except much as
comtain anirfunia. The carbonated fixed?
alkalis are not soluble in it. From the strong?d
afrractioni which exists between alcohol and
water, it unites withi this last in siline solin”
tioris; and in most cases ‘precipitates the’
salt. ‘I'his is a pleasing experiment, which'
néver fails to surprise those who are-unac--
quainted with chemical effects.  If, for exs?
ample, a saturated solution of nitre in water-
be taken, and an equal quantity of strong:
spirit of wine be poured upon i¢, thé rix--
ture will eonstitute-a weaker spirit, which;
is incapable of holding the nitre in solutiong:
it therefore falls to the bottom iastantly, in:
the form of minute crystals. B
“Ihe degrees of slubility of many neueral’
sadts in alcohol are exactly ascertained by’
irhents made ‘by Macquer, of whiczl
anf account i published in the Memoirs of
the ‘Turin Academy. The alcohol-he em-
ployed was ecarefully freed from supere.
abundant water by repeated rectiRcations,
without addition of any intermediate sub<
stance. The salts emploved in his experi-
ments were previously deprived of theitt
water of ery stallization by a careful dryingy
He poured into a matrass, upon each of the
salts thus prepared, half an ounce of hisals
cohol, and set the matrass in a sand-bath?
When the spirit began to boil, he fiktrateg
it whije it was hot, and left it to cobl, that
he might observe the cryalalliulioni'whic!(,
took place. He then evaporated the l?iril,
and weighed the saline residvums. He réd
pedted’ these experiments 3 setond “timey
with this differcnce, that imtead‘ofev:&&
tating the spirit in which the sxle had- béen
digésted, he ‘set fire to it in order to ‘exs
mme the:phenomens which its flarke might
exhibit. The principal results of his‘exy&'-
riments are subjoinedy « <+ -1 ¢ A B¢
TR RS ‘J

. . - . RS SN L .'J‘
s Peculiar gheenairend of the,flime; . 1o
Flgme larger, highet, more ardems, yclm
v and Tuntigols % b . oo s h‘.I
Lidrge, agdent, yellolv, and hustinons -+ L ?

mm,uyzmz.uo BOIte ¢ bus armut
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Quentity, - | i Sallg solubledn o
of grains. 900 grains of spirit. ., ..,
I Nitrare of soda
0 : Muriate of soda
.0 Sulphate of ammonia
108  Nitrate of agmonia
. 8¢ . Murjate of amniopia - .
w08 Nimeortime o {
%8 Muristeofimp . 1
84 Nitrate of silver , '
$04 ° | Muyriaie of mercury .
¥ Nitrate of iron R
- 88 Murigte of ron .,
- Nitrate of copper
C 8 Muriate of copper - .,

Macquer accompanies the relation of his
experiments with many judicious reflections, ,
not easily capable of abridgment.

. If sulphur in sublimation mcet with the'
vapour, of alcahol, a very small portion
combines with it, which communicates a
hidrosulphurous smell to the fluid. The
incr surface of the two substaoces ap-
g:r; to favour l:be ;qmbinatil:m. lh bad

1uppoced.t at this was the only wa

in which they could be united: buz Mx{:
Favre has lately asserted, that, having di-
gmted two drams of flowers of sulphur in
an oynce of alcohol, over a gentle tire ot
spfficient to make it boil, for twelve hours,,
he obtained a solution that gave twenty-
three grains of precipitate.. A similar mix-
ture left to stand for a nionth in a place ex-.

to the solar rays afforded sixteen

grains of precipitate; and angther, from
which the light was excluded, yave thirteen
with ore

ains. If alcohol be boil
gurth of its weight of sulphur for ag hour,

" and filtered bot, a small quantity of minute
crystals will be deposited on cooling ; and
she clear fluid will assume an opaline hue
oa being diluted with an equal quantity, of
water, in which state it will pass the ﬁKer,
por will any sedimeut be deposited for se-
varal hours. The alcohol used in the last-
wentioned experiment did not exceed 340,

- Phosphorus is sparingly soluble ig a'co-
hol, but in greater quantity by heat than
im cold. - The additior of water to this sclu-
tian affords an opake milky fluid, which
graduajly becomes clear by the subsidence
of the Kwphoms.

. seem to have scarce any action
upan alcohol.  Quick-lime, however, pro=
dnces pome alteration in this fluid, by
cb,ﬂnging its flavour and rendering it of a
a ow colour. A small portion is probas

y taken up. :

8oaps are dissolved with great facility in
alcohol, with whick' they combine more

" (. black and burnt

sLE
Pecilior phgfnomend of the flame. =

.Y'e\ldw, luminous, detonating
kz(ger, oyorg ardent, and reddish .
one, . .

Whiter, more luminous

. Noue,

Larger, more luminaus, red and decrepia
lating : .
Like that of thecalcareous nitre

pne . L.
Lnrge, yellow, luminous and decrepitating
Redg and decrepitating . .

More white, luminous and sparkling .
More white, luminous and grecn, much,
smoke. The saline residuum became

Fine green, white, and red fulgurations,

dissolved with great facility.in alcobol, from
which they may be g[ecipi.mcd by the ad-
dition of water. From its property of”
dissolving resins it becomes the menstruum.
of one class of varnishes. See VArnise.

.Camphor is not only extremely scluble
in alcohol, but assists the solution of resins -
init. Fized oils, when rendered dryiog by
metallic.oxides, are soluble in it, as well as
when combined with alkalis.

- Waz, spermacei, biliary calculi,urea,and -

all the anumal substauces of a resinous nae
ture are soluble ip alcohol : but it curdles,
milk, cosgulates albumen, and hardens the
muscular fibre and coagulum of the blood., .
. The uses of alcohol are various. As &
solvent of resiuuus substances and essential
oils itis employed both in pharmacy and by
the perfumer.~ When diluted with an ﬂﬁual
quantity of water, constituting what is called
proof spirit, it is wsed for exiracting liycs
tures from vegetable and other substances,
the alcuhol dissolving the resi-.ous parts and
the water the guimmy. From giviug a steady,
heat without smoke when burut in aliuip,
it was formerly much employed to keep,
water boiling on the tea-table. In theitaa
meters for measuring great degrees ¢i cm&
it is preferable to Cury, as pe caunnat,
bring it to frecze. It is in common use for.
preserving mauy anatomicul preparitions,
and certain subjects o natural history; but ta
some it is injurious, themolluscz for instance,
the calcareous covering of which it in time
corrodes. It is of considerable use too in
chemical apalysis; as_appears under the |
different articles te which 1t is applicabjs,

. From the great expansive power of alcos
bol, it has beeu made a question, whether it
might not be spplied with advantage in the

orking of steam en{ncs. Froul a series

experiments made by Betancourt, it aps
pears, that the steam of alcohol bas in all
cases of equal temperature, more than don-
ble the force of that of wager ; and that the

mily than with water. Noneof the mee ; steam of alcohol at 174° F. is_equal to_that
s, or their oxides, are acted upon by this , of water at 213%: thuy there s a confider-

fluid. Resinn . ¢wnatial nils, camphory bit

tumen, and various other subsanges, arp
[y

able diminution of the cansumption of fuel,
and where thiy is o cxpensive as to he an

-

PV - .
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ebject of great importance, by contrivin,

machinery so as to prevent the alca
from being lost, it may possibly at some
future time be used with advantage, if
some other fluid of great expansive power,
and inferior price, be not found more ceco-
nomical.

It was observed at the beginning of this
article, that alcobol might be decomposed
by transmission h a red-hot tube: it
is also e by the strong acids,

and thus afords that remarkable product,

Etarx, and Ozox Vini; which see.—

isier—Heary.—Sage.— Fourcroy.—Phil,
Trens.—Nick Jurn.—Parliament. Reports.
Atz See Bern.

Auwme, or Stitr.  This part of che-
mical us, used for diuilYing or sepa~
rating volatile products by first raising them

- by heat, and then condensing them into the
Bquid etate by cold, is of extensive use in a
vanety of operations. It is described under
the article LasoraTory ; which sce. )
o Auzusaors Sart. Corrosive muriat of
mercury is rendered much more soluble
in water by the addition of muriat of am<
monia. From this solution crystals are se-
parated by cooling, which were called sal
alembroth by the earlier chemists, and a

pear to conast of ammonia, muriatic acid,

d mercury ; but in what state the muri.
atic acid may be, whether the common or
oxigenated, does not scem to have been
ascertained. '

Ardarora (Pownrr or). Am;ng the
nomerous preparations which the alchemi-
cal ranrczainto the nature of aotimon
have afforded, the powder of algaroth is
ooe. When butter of antimony is thrown
into water, it is not totally dissolved ; but
part of the metallic oxide falls down in the

of a white powder, which is the pow-
der of algarath. It is violently purgative,
and emetic in small doses of three or four
grains. See ANTIMONY.

AixagesT. The pretended universa)
solvent, or menstruum, of the aucient che-
mists. Kunckel has very well shown the
absurdity of searching for a universal sul-
vent, by asking, ‘« If it dissolve all sub-
stances, in what vesscls can it be con-
tained '

ALK ALESCENT, Any substance in which
allaline properties are{-eg&nning to be de-
veloped, or to predominate, is termed al-
kaleicent.  The only alkali usnally observed
to be produced by “spoatanevus decompo-
sition s the volatile; and from their ten-
dency to produce this, some speci¢s of vefc’

particularly the cruciform, are styled
ent, as are some animal substances.
See FeaMznation (PuTRID), o

ALxats. Modern chemistry has. discor
vered many acids, and Jhas succeeded. in
decomposiug them into simpler wﬁnnges,
20d recomposing them. But the alkaljs
aill remajp in number oply threg, Asma-

uis, Porasn, and Sopa, which, see; and

ALK-"

nothing has yet been effected to show an
unequivocal decomposition of the two fixed
alkalis. Guyton-Morveau and Desormes
indeed have inferred from certain experie
ments, that potash is composed of lime and
bidrogen ; s0da, of magnesia and hidrogen ;
and ammonia, of azot and hidrogen: whence
they areinclined to consider hidrogen as the

kalizing principle, and entitled to thé
name of alkaligen. The general characters
0 which the three alkalis agree are the fal-
lowing : o . . .

1. bave a peculiar taste, which is
disagreeably caustic, even when diluted with
water. . 2. They change blue vegetable co-
lours to a green. 3. They have a very
strong attractign for water, with which th
unite in all proportions, and even attract 3
in sufficient quantities from the atmosphere
to become fluid. 4. They comhine with
acids in the humid way, by a otron? atfiy
nity thaa is p in general by any
other substances. 5. They meltin a modey
rate heat, and in a stronger heat they aré
volatilized. 6. ln the dry wiy, they dissolve’
all earths and metallic oxides. R

The volatile alkali or ammonia possesses
the above general properties, except so fas
as its disposition to sise in the aériform state
at a heat less than that of bml-ng water pre-
ventsits being exhibited in thedry way. Its
affinities are also less strong,

All the alkalis when uncombined.ars
caustic, ang in this state are sometimes
coupled with the.epithet pure or caustic, tg
distinguish them from their carbonats, tq
which the term mild is a-pplied. .
. The usual tests of alkalis are the tincture
of turnsole, or. litmus, and the sirup of vige
lets. For the saks they form with acids, see
the different A cinsrespectively. . .
. AuxaLl (PsrocisTicarzp, or Plt’l-
siaN). When a fixed alkali is ignited with
bullock’s blood, or other animal substances,
and lixiviated, it is found to be in a great
measure saturated with the prusic acid:
from the theories formerly adopted respecte
ing this combination, it was duunﬁlmb«}
by the name of phlogisticated alkali. Seq
Acin (Prussic). .

AvLkall (VOLATILE). See AMMONIA.

ApxanzT. The alkanet plant isa kind 9"
bugloss, which is a native of the warmeg
parts of Eurgpe, and cultivated in gome of
our gardens. The greatest quantities are
raised in Germany and France, particularly
about Montpelier, whence we are chiefly
supplied witrthe roots. These are of 3
superivg quality to such as are raised im
England.

This root imparts an elegant
- deep red colour to purer:ﬁaohul, 1o oils, tg

wazx, and go all unctuoys substances. The
aqueous tincture is of a dull brownish coe
four; asis likewise ghe spirituous tincture
when inepissated..to tﬁe cou}i-:zc of an
sxtract. Ybe principal use ol et roay
is, that. of, comng oils, unguents, and
bp-salyes.. Wan ng-;{ with 1t, god aps
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plied on warm marble, stains it of a flesh
lour, which sinks deep into the stone; as
the spirituous’ tinctire gives it a deep red
#tain. ’ v
" As the colour of thia root is- confined
to the bark, And the small roots have mo;
bark in propoftion to their bulk than the
great oucs, these also alford most colopr.
ALtaY, or Artoy. Whers an¥ precious
roctal is mixed with another of less 'vilue;
the usa)'m call the latterf’he'alloy, and
do net in general ponsider it iy any other
t of "view thaw as débasitig Af dimimish-
1ng the value of the precious metal. - Phi-
losophical chiemists have availed themselves
of thjs term ‘to distinguish all metallid
'orn'ﬁ&nndu in general. Thus brass is called
ah alloy of copper and zinc ;' befl- metdl an
.of copper and‘tin. o ;
¢ ALMowns. Almonds Iconsist chiefly of
#1 ‘ol of the niture of fat oils, together
with farinaccous ‘matter. © The oil is so
lentiful, and so loosely combined or mixed
with the other principles, that it is obtained
by simple’ pressure, and part of it may bé
ueezed out with the fingers. Five pounhds
3:4 a Bhdlf have yiclded one pound six
ounces of oil by co{d-expres:ion, and thred
'*.lart’e'rs of a'pound ioare’on keéating them:
Phere are’ two kinds of glmunds, the sweet
and bitfer. The bitter slmonds lIi«:ld’an
oil ag tasi¢less as that of the other, alf the
Bitter matter remaining in the cake after
the expressivn, - Great -part df thg ‘bitte?
fhatter dissolves by digestion, both in i¢a-
#ery amd spirituous liquots; and part arices
with Loth in distillation.’ Rember obtuinid
from them 1-3d ot watery extrdct,  and
3.82ds of spirituous.. Bicter almonds are
poisonous to birds, and to some animalst
A water distilled frdm them, when made of
& cerfainrdegree of wtrefrgth, has been found
from ekperiment to be poisonous to brutes;
and there sre instances of cordial spirits
regnatcd with them being poisonous to
nen,’ e seeky, indeed, thit the vegetatle
grinﬁple of .bitterness in ulmonds aud the
rnels of other fruits is destructive vo ani-
.t life, when scparated by distlation frem
the oil and farinaceous matter. ‘The di-
stilled witér from laurel leatcs appéars to
be of this nature, and its poistnous cﬂ'ec(r
‘dre well krown. - - ST
‘“swect almonds arc made jnto an enul-
sion by trituration with water, which on
standing scparates a tKick cream: floaiicg cn
the ‘top. The emulsion may be curdled
heat, or the addition of alcoho! tr scids.
¢ whey contains gum, extfictivg mater,
dnd sugar, according 2o prof. ‘Prowst : ard
the curd, when wazhed ind' dficd, yields
bil by expression,”dtid afterward by distik
lation the sante préducts as cheese. The
whey-is a good diluént. e !
"-Ators. This is a bitter juice, extracted