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DESCRIPTION

oF

THE FRONTISPIECE.

—TEm .

N the upper part of the plate is reprefented THE
ECONOMICAL LABORATORY or GUY7ON,
which may be feen to confilt of an Argand’s lamp, and
a frame work with a riag, in which a rezors is fufpend-
ed cver the lamp. 'The retort is connected with its re-
ceiver, in which is received whatever on pafling over
will condenfe into a_fluid ftate. From the receiver pro-
ceeds a 7ube, through which the feveral gafeous matters
which are extricated pafs into their proper recipient. Ta
prevent the efcape of the gas, this tube pafling through
aater 3 or, if the gas is fufceptible of abforption by wa-
ter, through QUICKSILVER, which is contained in the
PNEUMATIC frough, opens underneath the receiver,
which 1s a glafs vefiel inferted in the flaid contained in
the trough, To prevent any accident arifing from the
difference between the elalticity of the contents of the
vefiels and that of the external air, the reverfed [yphon
or tube of fafety of WELTER is employed, which aéts in
this manner. Into the upper bell-thaped veflel, which
is nearly of the fame magnitude as the bulb at the lower
end of the tube, a quantity of fuitable fluid, fomewhat
lefs than the contents of that veffel, is put. Then, if
the clafticity of the contents of the veflels be lefs than
that of the external air, the fluid will defcend into the
bulb, and atmofpheric air will follow, and pafs through
the fluid into the veflels; but, on the contrary, if the
elaflicity of the contents be greater, the fluid will be
either fuftained in the tube, or driven into the bell-fhaped
veflel ; and if the force be ftrong encugh, the gafeous
matter will pafs through the fluid, and in part efcape.
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Thus is formed the PNEUMATO-CHEMICAL APPA-
RATUs. By reverfing the frame work, removing that
piece to which the neck of the retort was fufpended, and
fhortening the glafs chimney of the lamp, the apparatus
1s rendered fit to perform ewaporation or fuline fufion, a
carsuLe of glafs, platina, &c. being placed on the
ring inftead of the retort; or, a triangle of iron bein
Plac:i:d on the ring, a fmall crucisLE may be [ubfti-
tuted.

A fuller defcription of this apparatus is to be found
in Mr. Nicholfon’s excellent Journal.

The Tablet in the lower compartment of the plate ex-
hibits the CHARACTERS employed by Haffenfratz.
and Adet, for the fymbolical expreflion of the fubj<¢ts of
chemiftry, and of their affinities and compofition.

The firflt charater in the firft column, denotes LIGHT :
the one beneach it caroric, to which fucceed oxye-
GEN and w1TROGEN. 'Thefe four are fimple fubfian-
ces, which may exift in a gafeous fate at ke ordinary
fate of the atmofpbere. 'The next denotes FIXED AL-
KALI, which, by the central infertion of the initial let-
ter, ferves to denote either poi-a/b or foda. The laft
chara&er in this column is that of siMPLE EARTHS,

which by the initial letter is made to denote lime, fli-
éa, or any other fimple earth.

The four firft charallers in the {fecond celumn denote
Simple combuftible fubflances, commonly called inflamma-
bie, in this order, SULPHUR, HYDROGEN, CARBON,
PHOSPHORUS., 'The next charaer is a circle denoting
METALS, a point in the centre denoting coLD, and
the initial letter placed in the fame manner diftinguifh-
ing all the others. 'The next charafter, a {quare, de-
notes radical acidifiable compounds, avhofe bafes are but
little knowwn, fuch as the MuriaTIC, BORACIC, &Cu
the particular radical being marked by defcriptive let-
ters in the centre.

The firft charatter of the third column, a lozenge,
denotes certain compound fubflances not having acidifiable
bafes, nor having been yet compounded by fynthefis ;
thefe are ETHER, ALCOHOL, FIXED OIL, VOLATILE
OIL, BITUMEN, MUCUS, and are alfo denoted by their

“



v

initial letters. To denote the addition of caloric, in foch
a portion, to any fubftance as gives it the flate of FLU-
IDITY, the charater for that fubftance is affixed to the
bottom of the perpendicular line which ftands for calo-
ric; and its caseous flate is implied by its being af-
fixed to the upper part of the perpendicular line. The
PRESENCE OF OXYGEN is denoted by the addition of
the horizontal line, which is the charaler denoting it ;
if this be feparated by a fmall break, and placed lowver
than the sther charaffer, a SUPER-OXYGENATION i3
implied ; and the bigher it is placed the lefs the depree
of fuppofed acidity. ‘'To illoftrate this, the fecond cha-
ratter 1s that of water in its fimpleft ftate (ice) being
made by joining the charaers of oxygen and hydro-
gen ; it is followed by that of fluid water, and of water
in ftate of gas, by the proper difpofition of the {fymbol
reprefenting caloric. ‘The fifth in this column 1is the
charater marking oxy-NiTRIC acip, and is follow-
ed by NITRIC ACTD.

The firlt in the fourth colamn is that of n1TROUS
Acip, followed by niTrOUs AcCiD GAS, NITROUS
OXIDE GAS, and OXIDULE OF OXIDE OF NITROGEN
Gas. [n this manner is defignated all the other com-
pounds of oxygen and caloric with different bodies.
Thus, for farther illufiration of this point, the fifth cha-
ralter denotes concrete arfenic acip, and the fixth, ox-
IDE of arfenic.

The firft charater of the fifth column is that of anm-
MON14A, formed by Hydrogen and Nitrogen ; the fecond
isthatof suLPHURETS ; thethird, of PHOSPHURETS
the fourth, of carBURETs; the fifth,of AMALGAMS ;
and the fixth, of arrLovs.

The firft chara&ter of the fixth column is that of aAce-
TATES, this character being formed by the union of that
of ACETIc acip and EarRTH, denotes an acetate with
an earthly bafe: this is followed by aceriTEs, Bom-
BIATES, CARBONATES, BENZOATES, and BORATES.

The feventh column contains, CAMPHORATES, CI-
TRATES, FLUATES, FORMIATES, LACTATES and
GALLATES, in the order here mentioned,
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PREFACE.

THE following assemblage of chemical facts
was formed, with the hope of rendering it an a-
greeable pocket companion for the lovers of Che-
misiry in general; and more particularly so for
those who may be just engaging n the study of
this most useful and interesting science. 1o the
latter the Author hoped it might be more particu-
larly bg}ﬁﬂfa! : furrmashing, like a bird’s eye view
to a trd¥eller, a general view of the relation and
connection of the several parts of that region,
‘which s soon to become the object of a nearer and
closer tnvestigation.

It is hardly necessary to acknowledge the Au-
thor’s obligations to the various labours of BERG-
MAN, Fourcroy, Lavolsier, CHAPTAL, KIR-
waN, HATcHETT, PEARsoN, BaBINGTON, &c.
as they must appear on the face of the work.
Like the bee, he has roved freely, in search of
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CHEMISTRY.

HEMISTRY is the Science which difcovers the con-

ftituent principles of bodies, the refults of their vari-

ous combinations, and the laws by which thofe combina-
tions are affected.

Chemical inquiries are profecuted by certain operations
or procefles ; which are performed either by

NALYSIS, or Decompofition, or by SYNTHESIs, or
Compofition. Thele operations depend on the affinities, or
powers of attraltion, which aét on bodies, and on the ele-
mentary parts of bodies,

THE ATTRACTION OF AGGREGATION is that by
which the homogeneous particles of bodies are united.

The ATTRACTION, or AFFINITY of COMPOSITION,
is that by which the heterogencous particles of bodies are
united. The general priuciples, or laws by which this
power acts, are——

1. It takes place betaveen the conflituent parts of bodies of
different natures. ‘Thus acids combine with alkalies, alka-
lies with fulphur, metals with acids, &c.

2. It afls in the inverfe ratio of the affinity of aggregation.
For as it appears to aét on the infinitely fmall particles of
bodies, 1ts operation muft be impeded by that force of ag-
gregation which allows but few of thefe ultimate molecules
to be expofed to its influence. Thus metals are not alted
~on by f{ulphur or faline fubftances, whilft each retains a
folid form; but when by a ftate of fluidity, a more extend-
ed application of the particles of one of the bodies takes
place, the capacity of ation is thereby increafed, and a
combination enfues, which, in the cafe of a folid and a
fluid body, is termed f3lution ; and the fluid body has been
termed a folwent, and has been fuppofed to aét with a lupe-
rior degree of force than the {ulid aggregate, This, how-
ever, is not the cafe, fince the aétion is equal on both fides ;
and the new combination is the confequence of the affinity
of compofition bLetween the two fubftances exceeding the
affinity of aggregation.
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8. Badies, immediately on being united by it, fuffer a change

of temperature. This depends on the change which takes place
with refpeét to the degree of attraftion for the matter of heat,

4. The Compound poffefles properties differing from thofe
avbich avere before poffeffed by ihe bodies of wbich it is com-
pofed. This difference may exift not only in the tafte, but
alio 1n the confiftence, form, fmell, colour, fufibility, &c.

5. All bodies hawe their oawn fpfrufz'ar affinities aith other
bodies. Thus fome ‘bodies refufe to unite, whilft others
form an almolt infeparable unien.

By obtaining a knowledge of the powers of thefe refpec-
tive affinities, the refult of different combinations may be
previoufly afcertained. THis knowledge is obtained by
meafuring the difficalty with which combinations are de-
ftroyed, on the application of other fubftances. Thus an
acid may be preferved in union with a metal, by a certain
degree of ELECTIVE ATTRACTION ; but on an alkali be-
ing prefented to this compound, a decompofition takes
place, the alkali immediately unites with the acid, formi
a new combination, and manifefting a fuperior degree of
attraliion, the metal being at the fame time feparated in a
precipitate. ‘This is termed a cafe of decompofition by sin-
GLE ELECTIVE ATTRACTION, or fimple affinity, in which
one of two principles is difplaced by a third.

But when two bodies, each confifting of two principles,
fuffer decompofition, by a reciprocal exchange and union of
their elements, by which two new compound bodies are
produced, this change is faid to be effefted by DOUBLE
ELECTIVE ATTRACTION, or double Affinity. Mr. Kir-

wan employs the term, Quiefcent Affinity, to mark that, by |

virtue of which, the principles of each campound adhere to
each other; and Diwellent Affinity, to diftinguifh that by

which the principles of one body unite, and change order :}_1

with thofe of the other. .

- Confidering the degrees of “affinity to be precifely as the

points of faturation, he therefore marks the degree of af-"

finity of any body with an acid, by the quantity of that bo- |
dy which may be diffolwed in 100 parts of the acid. Thus

fuppoling 96 grains of lime to be required to [aturate 100

grains of nitric acid, he takes ¢6 for the numerical ex- |
prefiion of its degree of affinity with that acid. The af-
finity of pot-afh with the fame acid he thus finds to be 213,

and therefore fays, the affinitics of lime and of pot-afh te
nitric acid is as 96:215; and that, therefore it may  be
inferred that a combination of nitric acid and lime mult be
decompofed by pot-ath.

i
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Thefe numbers however are not te be confidered as ex-
preflive of the exad? forces of attraétions, but fufficiently fo
to enable us to foretel decompofitions and compolfitions.

The real nature of what are termed reciprocal attraltions,
cannot be underftood, unlefs the agency of certain interpo-
fing attrattions be alfo confidered, fuch as thofe of caloric,
V'ght, and the furrounding air; with the difference of cohe-
fion, and of gravitation in the particles of the compounds,
as well as in the particles of the menftrua and bafes, &c.
Thefe apparent reciprocal affinities being generally the re-
fult of certain combinations not hitherto fufficiently ex-
amined.

OF EARTHS.

EARTH is an inodorous, dry, brittle, uninflammable,
naturally white, and generally taitelels fubftance ; of very
fparing folubility in water, but foluble in one or other of
the acids : from which folution no precipitate is produced
by pruffiate of pot-afh, or of lime. 8p. gr. to water not
exceeding 5 to 1. There appear to be nine different earths,
which may be confidered as fimple fubftances.

1. Limg, when perfeftly pure, is termed QUICK-
LIME, or pure calcareous earth.. To obtain it in that ftate,
‘after clearing it as much as poffible from extraneous matters,
it muflt be long expofed to a ftrong heat. It is then white,
moderately hard and brittle, and its fpecific gravity 2,3. It
yields a hot burning tafte, changes violets green, and cor-
rodes animal and vegetable fubftances. It heats and burils
by the application of water, 100 grains abforbing 28,7 of
water, and becoming SLAKED LIME, during which
‘:}hange a degree of phofphorefcence may be difcovered in the

ark.

It requires nearly 700 times its weight of water to hold it
in folution; this folution, whichis called LIME WATER,
has rather an and tafte; on expofure to the air the lime
feparates from it,

Lime combines with all acids, particularly with the zitric
and muriatic : thefe folutions chryftallize difficultly and
vield the lime to the fulpburic.

Lime alone is infufible, it may however be fufed when
joined with flica and clay. Mixed with borate or phof-
phate of foda, it is fuled without effervelcence. It has
been fuppoled to be entirely of anmimal origin; but this is
doubtful where it exifts as primitive lime-ftone, or in granite.

e L. e
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2. MAGNESIA has not been met with native in an uncom-
bined ftate. When pure it is very light and white, and
requires 7,900 times its weight of water to hold it in folu-
tion. Sp, gr. about 2,3. It combines with all the acids,
the fﬂfﬁfﬂ?‘lf taking it from the zitric or muriatic without
forming a precipitate,

It 1s as infufible as lime, and like it is fufed when mixed
with the phojphate, or borate of foda, and without effer-
vefcence. :

3. ALUMINE, or EARTH OF ALUM, is the true argil-
laceous pars of common clay. Itis never found pure, in a
native ftate. When pure it is white, fmooth, and of an
unftuous feel, adherent to the tongue, diffufible in water,
and not more foluble than magnefia.” Sp. gr. 2,00. When
heated it diminifhes in bulk, and may be fo hardened by fire
as to give (purks with fteel.

It combines with moft acids, though with difficulty,
uniting beft daring precipitation. With the Julpburic
forms alum, butwith the mitric and muriatic it chryftallizes
difficultly, .

Lt is fufible alone, only by the flame of oxygen gas; bug
with phofphate or borate of foda, it may be fufed with nearly
the fame degree of facility as lime and magnefia.

4. Sirica is the earth which chiefly forms flint, rock
¢ryftal, and many of the gems. It is of a rough and harfh
feel, and appears to be foluble in water itfelf. Fifty grains
of colourlefs fluid, coutained im the cavities in bafalt,
have been fuund to hold a grain of filiceous earth in
folution,

1tis alted on by no other known acid, but the fluoric, and
yet an alkaline folution of this earth admits of fuperfaturation
with an acid without any precipitation.

Itis infulible alone, and is but little a&ed on by phofphate
¢f foda, and but little more by borate of foda. Fixed alka-
lizs are the effcftual folvents of this earth, forming with it
glais. Effervefcence takes place in this cafe, but not with
the borate of foda. The fixed alkalies a on it even in the
moift way. : |

§. BARYT, alfo termed from its high fpecific oravity
PONDEROUS EARTH, is not found pure; but when it
is obtained pure, by the a&ion of a ftrong heat on it in
comhination with nitric acid, it is more cauftic than lime,
and abforbs water eagerly, forming a very tenacious ce-
ment., When covered with water it is diffolved with a
hifling noife, and cryftallizes in tranfparent necdles, forming
a compages like beaten plafter, Cald water difiolves a 2sth
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part of its weight, and boiling one-half. It is allo foluble
in alcohol, and is dieadfully poilonous. Annals de
Chimie, XXi.

Itis not fulible alone but is acted on by the fame fluxes
as lime.

It has the greateft affinity with muriatic acid, of all alka-
line or earthy fubftances. The fulphate which precipitates
on the addition of fulpburic acid to its felution in the nitiic
or muriatic acids, requires 40,000 times its wei_zht of water
for its folution.

6. STRONTIA has not been found pure; when obtained
fo by art ir is more foluble, and fpecifically heavier than
Iime. Itis vifibly precipi:ated from its folution in 200 parts
of water, yielding comprefled rhombeidal cryftals. It does
not (eparate lime from acids.

It diffolves readily in the #nitric and muiiatic acids, and
forms by the addition of the fulpburic, an infoluble precipi-
tate : it decompounds in the moift way, all the faline cum-
pounds of the {ulphuric acid.

Alone it does not fufe, only glitters with a phofphoric
flame ; but it may be fufed it it be mixed with moft of the
o.her earths.

‘». Jargoxra, is found in the ftone called ¥4RGON,
from Ceyion, and in the Hyacinth. It pofleffes roughnefs
and hardnefs refembling filica, but in many refpefis refem-
bles alumine. Sp. gr. exceeds 4,000. It appears to be
infoluble in wuter.,

It unites with the carbonic, nitric, and fulpruric acids,
burt 1s precipiiated from the laft by the alkalies, and the
other earths. When precipitated by the cauftic alkalies it
retains a quantity of water, which imparts to it the femi-
tianfparency of horn, which with its colour and frature
gives it the appearance of gum arabic.

It is infufible alone, but melts with borate of foda.
NE’{EIhEI‘ the alkalies mor the alkaline phofpbates ad its
fufion,

8. GLucINE was difcovered by Vauquelin in the BER YL,
or &Q{Uﬁ MARINA, and in the EMERALD. Itis foluble in
the fulphuric acid in excefs, and in the carbonate of ammoni-
ac. It decompofes aluminates, and is completely precipita-
ted from its folutions by ammoniac. Its affinities for acids
appear to be intermediate, between thofe of magnefia and
alumine. Its falts are of a fweetifh tafte, from which ciz-
eumftance it derives its name,

B2
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9. AGUSTINE is an -earth which, as its name imports,
forms, with acids, falts which are taftelefs. It was found
by Tromm{dorff in a mineral refembling the beryl. This
earth refembles alumine, in not being aéted on either by the
fixed alkalies or ammoniac. It is not foluble in water ; and
by fire it acquires hardnefs, but no tafte, and fuffers no
change in its folubility in acids. Superfaturated with
pholphoric acid it yields a falt of eafy folubility ; but its {ul.
phate and acetite are very difficultly foluble.

Guyton has obtained unequivocal proofs, not only that
there exifts among THE EARTHs a tendency to unite both
in the dry and humid way ; but alfo that with regard to
fome of the earths, the union is fuch as to be capable of re-
fifting an addition of acid in excefs.

Guyton alfo obferves, that the ation which BaryT,
STRONTIA, and LIME exert on oils, foaps, and animal
matters, with their union with the Pruffian colouring prin-
ciple, fulphur, and the acids, form fo many points of
refemblance with the alkaline fubftances. But he does not
[eem to think they are fufficient to warrant a common claffi-
cal denomination. Annales de Chimie, xxx1.

Ingenbouz, Humboldt, and Van Mons, obferved that
the earths, being moiftened, poflefled the property of
ablorbing oxygen from the atmofphere at the ordinary
temperature.

M. Girtanner difcovered, that by the application of heat
this effeét was confiderably increafed ; and that with a tem-
perature much exceeding that of the atmofphere they would
feparate oxygen from water. Alumine attralls it with the
greateft avidity, at a temperature much below that of beiling
water. Lime requires a higher temperature, and then does
not abforb fo much oxygen. Silica requires a red heat, and
then it feizes it rapidly. i

The avidity with which oxygen is abforbed by lime,
accounts for the unhealthinefs of rooms, the walls of
which have been lately white-wafhed. Annales de Chi-
mie, XXXii.

_-0

OF CALORIC.

HEAT, with the various changes produced by it in
bodies, is confidered by fome, as merely the confequence of
certain mechanical changes in bodies; but it is moft gene-



rally fuppofed, that thefe effeéts depend on a certain matter
called Caloric, or the Matter of Heat. .
CaLoRrIC appears to be an highly elaftic imponderable
fluid; and is fo very fubtile, that neither has its gravity
been yet afcertained, nor its exiftence, in a simple and un-
combined ftate been fhewn. It combines chemically with
all bodies, in a quantity proportioned to their affinity with
it. By its elaftic power it conftantly tends to feparate the
particles of matter, in which it is oppofed by the attration
of cohefion: hence, attraltion of cohefion predominating,

the body exifts in a folid form: caloric exilting in fuch a:

proportion as to weaken the attration of cohefion to.a cer-
tain degree, the body afflumes a liguid form; and when the
quantity of caloric is increafed ftill farther, the body takes
a gafeous form,

It conftantly tends to form an equilibrium, by paffling
from bodies of an higher, and diffufing itfelf through bodies
of a lower temperature.

Bodies, which thus tran{mit caloric, are termed cown-
DUCTORS OF CALORIC ; and according to the power of
doing this, they are termed good or bad condullors.

Two bodies of the fame nature, unequally heated, on
being brought into contaft, foon arrive at an equal tem-
perature, the caloric becoming equally divided between
them.

But when two bodies, differing in their nature, and
differing in the quantity of caloric they poffefs, are thus
allowed to form one common temperature by communica-
tion, this will not be found to be an arithmetical mean
between the two original temperatures; but the one will be
found to have required a greater or a lefs quantity of caloric
than the other, to render it of the common temperature.

" . At the moment of the chemical union of two different
fubftances, the new compound, not perhaps having the
fame afhnity with caloric as its conftituents, muft either
yield a part to neighbouring bodies, or receive it from them ;
producing thereby a change in their temperature, which is
increafed in the former and diminifhed in the latter cafe.

The property by which bodies require different quantities
of caloric to produce the fame temperature has been termed
the capacity for heat; and the quantity of caloric thus
required, fpecific beat.

The caloric thus abforbed, is termed combined caloric, or
in the language of the celebrated Dr. Black, latent beat.
But when 1t is perceptible by the organs of feeling, it is
?rmEd free caloric, or according to Dr. Black, fenfible

eal.
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“T'he caloric which enters into the compofition of bodies
may be chemically combined, oxr only adberent. 1In the
former cafe new combinations may extricate the combined
caloric; but in the latter, mere mechanical preflure, ora
change in the ftate of folidity or fluidity in the body, may
fuffice to fet it free.

Thus bodies pafling from a folid to a liquid ftate, or from
either of thefe to a gafeous form, ablorb from the furrcund-
ing bodies a poition of heat which becomes latent ; entering
into combination, as one of the neceflary conftituents of the
body, in that ftate,

Every fubftance alfo pafling from a ftate of vapour to that
of a liquid, and from this ftate to the folid ftate, fuffers its
combined caloric to efcape, which then becomes fenfible or
freess

If a body be not of a nature to undergo {uch feparation
of its parts, by the addition of caloric, as may occafion an
alteration of its form, &ill an increafe of its bulk or dimen-
ﬁ?nﬁ, proportionate to its increafe of temperature, will take

ace.

s On this principle are CALORIMETERS, Or THERMOME-
TERS, formed ; the point at which the mercury in the
thermometer refts when placed in contalt with any bedy,
fhows the degree of dilatation or contrattion the mercuiy
has fuffered, during the eftablithment of an equilibrium
between it and the body to which it is applied. The tempe-
rature of the body being faid to be higher or lower according
to the effett thus produced.

Mr. Wedgwood conftrufted a PYROMETER on another
principle. It is compofed of pieces of nicelv gauged clay,
which contraét by the higher degrees of heat The [cale
begins at vifible 1ednefs, and the extreme heat of a good air
furnace of the ordinary conft: uétion is 160° of his fcale or a
little mcre. |

Ice imb.bes the caloric communicated to it by other
bodies, until it has abforbed fufficient to render it uid, the
temperature of thefe bedies defcending proportionally. From
this circumftance we not only derive a proof of the difference
of capacity for caloric, in different bodies, but are alfo
enabled to alceriain the relative quantities of caloric they con-
tain. For fince equal quantities of caloric will liquify equal
quantities of ice, the quantitics of ice liquified by equal
quantities of different bodies, will be proportioned to the
quantity of caloric thefe bodies parted with; and will
thercfore point out the quautities of {pecific heat they cone~
tained, and their refpetive capacities for caloric,



Count Rumford, from the great quantity of heat produ-
ced by friftion, is induced to atk, What is heat ? Is there
any fuch thing as an igneous fluid ? Is there any thing that
can with propriety be called caloric ? He obferves, the fource
of the heat generated by friétion, appears evidently to be
inexhauftible ; and adds, that any thing which any infula-
ted body, or fyftem of bedies, can contmue to furnifh with-
out limitation, cannot poflibly be a material fubflance. He
concludes it to be almoft impoflible to form any diftinék
idea of any thing capable of being excited and communica-
ted in the manner that heat is excited and communicated,
except it be Motion.~——Phil. Trans. 1798.

Heat, Mr. Davy fays, or that power which prevents the
altual contaét of the corpufcles of bodies, and which is the
caufe of our peculiar fenfations of heat and cold, may be
defined a peculiar motion, probably a wibration of the cor-
pufcles of bodies, tending to feparate them. It may with
propriety be called THE RerpuLsive MoTron. The
uon-exifience of caloric, or the fluid of heat, he thinks his ex-
periments have proved.

Dr¢. Beddoes 1s alfo of opinion that moft of the phenomena
relative to heat, .are more eafily reconcileable to the mecka-
nical than the chemical dotrine of heat.—Contributions te
Phyfical and Medical Knoawledge, 1799.

‘This portion of caloric, according to Gren, is only really
calorific, or producing warmth, the expanfive force of which
is aftive; hence the temperature of a body, he thinks, de-
pends principally on that portion of free caloric, which 1s
fireaming through and iffuing from 1it.

B — -

ORI EPGHT:

LIGHT is an elattic fluid, being refleffed from bodies
that it cannot penetrate, in an angle of refletion equal to
its angle of incidence. It is projefted in every direélion
from radiant bodies, pafling through 167,000 miles in
a fecond. [In its palfage near any other fubltance, it is af-
feéted by attraltion, and fuffers a greater or lefs degree of
infleGtion. In its paffage from one medium into another of
a different dezree of denfity, it fuffers refracftion, or a change
in its diretion. Combuftible bodies pofiefs the greatsft
refraéting power.
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Solar light is divifible by the prifin into feven primitive
rays, in the following order; red, orange, yellow, green, |
blue, indigo, and violet. It is alfo pofleffed of chemical
affinities, by which it enters into combination with other
fubflances ; fometimes occafioning their decompofition, and
fometimes being itfelf extricated from its combinations, It
is fuppofed to yield to vegetables their colour, and to contri-
bute much to their odour, tafte, combuftibility, and refinous .
principle. It alfo enables vegetables to emit torrents of
pure air. In fa&, it poffefles fuch -numerous chemical
affinities, that there hardly exifts any fubitance which does
not undergo a change from its prefence or ablence.

Sugar, borax, filiccous ftones, and many other fubftan-
ces, yield light mercly by attrition; other bodies yield it
upon being heated. This property has been termed Phos-
phorifm. : 3

Spallanzani fuppofes the fplendor of natural phofphori to

-depend on a flow combuftion. The Editors of the Critical

Rewvieav objet to this opinion, confidering light as diftiné
from heat, ,

Humboldt thinks the prefence of oxygen gasis necellary to
the phofphoric appearance of putrid fubftances.

Mr. T. Wedgwood found that the phofphorifm of almoft
all bodies might be made apparent, either by heat or by
attrition. By placing them on a plate made-nearly red hot, he
obt:ined a phofphoric light, not only from different combi-
nations of earths, and other fubftances which might be
expefted to poffefs this property; but alfo from pieces
of white paper, linen and woollen, hair-powder, faw-duft,
wax and oils. The light yielded by bodies upon attrition,
he conjeétures, may be attributed to a fudden heating (red
hot) of particles in their {furfaces. Phil, Tranf. 1792.

Some think with Epicurus, that L1GHT is a continual
emanation of the luminous body, which throws to a diftance
a portion of 1ts fubfance : and this is the emiflion of light
adopted by Newton. Others, with Euler, think it is dif-
fuled throughout infinite {pace, and is aéted on by luminous
bodies, as air is by fonorous bodies. Some believe it to be
an elementary body, and others confound it with fire.
Richter believes it to be compofed of the inflammable prin-
ciple and caloric.—~Prevoft, and others have even endeavour-
ed, but in vain, to eftimate its gravity,

Some have doubted whether light is not merely a modifi-
cation of caloric; and many conneft them as caufe and

effeét.




Dr. G. Pearfon defcribes fire as confifting of caloric and
light ; and confiders light, not as a diftinét fpecies of mat-
ter, but as a ftate of caloric, which is manifefted by
its producing the fenfation termed wifion,——Pbil. Fournal,
and Phil. Tranf. 1797. :

Count Rumford concludes from his experiments, that the
vifible changes produced in bodies by the aétion of the fun’s
rays, are effeCted, not by any chemical combination of the
matter of light with fuch bodies, but merely by the heat
which is generated, or excited, by the Jight thatis abforbed
by them.——E/ays on Heat,

N S —

OF OXYGEN.

OXYGEN, or the acidifying principle, is found only in
its combinations, which from its almoft univerfal agency
an the operations of nature, are neceffarily numerous. It is
abfolutely neceflary to refpiration and combuftion, and
likewife pofleflfes exclufively the property, from which its
name is derived, of forming acids by combination with
Eertain fubftances, which are therefere termed acidifiable

afes.

, {’LCIDS, the refult of this union, are charaterifed by a
{four tafte, and by changing vegetables red. By their
union with other fubftances hereafter mentioned, they form
peculiar saLTs. The general charalters of thefe are
fapidity, ready folubility in water and incombulftibility..

Acids may exift in three ftates of combination with oxy-
gen—1ft, When their bafes are not faturated with oxygen,
which is defignated, according tothe prefent nomenclature, by
the termination ous. 2dly, When completely faturated with
oxygen, which is pointed out by the termination ic; and
3dly, When puﬁ':fEng an excefs of oxygen, when the {ub
ftance is faid to be oxygenated.

When metals and various other fubftances are expofed to
its altion, the acidifying procefs fometimes takes place
unaccompanied by the ufual marks of combuftion, and in
fuch a degree as not to produce obvious acidity. The fub-
ftances are then called OXIDES, to denote their being in a

ftate approaching to acidity, and the procefs is termed
OXIDATION.

OxyGEN Gas is the refult of the combination of oxygex
with calorsc. It exilts in atmofpheric air, in the proportien

= — ol ———
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of 27 to 100, and is more ponderous than the air of the
atmofphere, in the proportion of 45 grains in the cubic
foot ; its fpecific gravity being to that of common air, as
1103 to 1000.

COMBUSTION is a procefs in which this gas is decom.
ofed, the oxygen is abforbed and fixed by the burning
Eud}t, which has its weizht thereby increafed, and its nature
changed, whilft the caloric, being difengaged, pafles off in
the ftate of fenfible heat, and fometimes with {fuch a portion
of light as gives the form of flame, or the appearance of red
heat., From the abforption of oxygen during combuftion,
acids are formed. ;

Ignition is {aid to take place when a red heat accompanies
this procels, without the appearance of flame ; inflammation,
when light is evolved in the form of flame ; and detonation,
when inflammation occurs with great rapidity and noife. So
high a degree of temperature may be produced by the accefls
of oxygen, that by a ftream of inflamed oxygen gas,
fubftances, otherwife refraftory, may be eafily fufed.

The application of a body already ignited is in general
neceflary to commence the procefs of combuftion in another;
but in fome cafes even inflammation is the refult of the mix-.
ture of two cold fluids.

Some fubftances, by fome hitherto inexplicable ation of
their conftituent parts on each other, undergo a fpontaneous
inflammation. This has been found to be the cafe with
hemp, lamp-black, or wool, with linfeed oil ; alfo bran of
rye, torrefied root of fuccory, faw.duft of mahogany, py-
rites, &c.——S8ee Nicholfon’s Chemifiry, B. 11. Se&. s.

From Oxygen Gas being abfolutely neceflary to refpim-
tion, it has been termed VITAL AIR; it being abforbed
during refpiration, by the blood in the fungs, which there-
by acquires an augmentation of its vital powers, and
becomes of ‘a vermilion colour. Oxygen is plentifully
emitted by vegetables during their expofure to light., But
both thefe proceffes will be more fully examined when the
other conftituents of air and of water have been treated of.

It may be difengaged from its bafes by the aétion of light,
and by the application of fuch fubftances as have a fuperior

degree of afinity with thofe bafes, as will be fhown when
treating refpeétively of each.
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OF HYDROGEN.

HYDROGEN, as its name imports, contributes to tha
formation of water. It has only been obtained in combi-
nation.

HYDrOGEN Gas, fometimes termed Inflammable Gas,
is formed by the union of Hydrogen with Caloric. It is
about 12 times as light as common air, being the lighteft of
all the gafes we know ; and has a difagreeable odour, which
it lofes when deprived of the water which it holds in folu-
tion, ina quartity equal to half its weight,

It is abforbed by vegetation, and is then fuppofed to be-

come one of the conftituents of oil, refin, &c. It is not
- fitted for refpiration, though not immediately injurious.

When by itfelf, it extinguifhes flame ; but being mixed

with oxyger it burns with brilliancy, when any body,
already ignited, is brought into contaét with it. It is pro-
duced by the refolution of animal and vegetable {ubftances,
in all which it exifts as a conftituent principle. It is alfo
obtained from feveral mineral fubftances, by certain chemi-
cal procefles; it containing variouws impurities, according
to the fubftances from which it is obtained.

WATER is formed by the union of hydrogen and oxygen.
The proof of its compofition is thus obtained : water in a
ftate of vapour, being made to pafs over iron wire twifted

“and made red hot, the iron is oxidated, a confiderable por-
tion of the water difappears, and hydrogen gas is produced ;
the iron depriving the water of its oxygen, by which it
becomes an oxide, whillt the hydrogen combining with
caloric, forms the hydrogen gas. Again, 15 parts of hya
drozen gas being burnt in a clofe veffel with 83 parts of
oxygen, water is formed of the fame weight as the gafes
employed. It appearing that, at a temperaiure lower than
that of ignition, the attraftion of the refpetive bafes of the
two gafes to caloric is ftronger thaa their attraftion to each
other, which prevents their decompofition. But that at the
degree of ignition, the attraltion of the bafcs are ftronger
to each other than to caloric; hence they unite and form
water, the caloric and light being d fengaged with flame.

The compofition of water by the ponderable part of thele
gafes is beautifully evinced by the experimeets of Dr. Pear-
fon, by means of the eleftric fpaik,

C
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‘Water is an uninflammable fluid, and when pure, i
¢ranfparent, colourlefs, and void both of tafte and fmell.

It enters into the compofition of moft bodies in the animal,
vegetable, and mineral kingdoms, either in a ftate of com.
bination, or of fimple mixture; contributing to the hard-
gefs and tranfparency of fome bodies, as faline or ftony
cryftals, and giving fixity to others, as the acids.

At the temperature marked by 32° F. water parts with
caloric, has its volume increafed by a confufed cryftailiza.
tion, and affumes a folid form, when it is termed ICE,
The temperature being mcreafed, it re-affumes the ligurd
form of water, in which a confiderable quantity of caloric
becomes fixed, and is prevented from pafling into a ftate of
vapour by the preflure of the atmofphere. Butif, in the
moft common ftate of the atmo'phere, the water be heated
fo that the intenfity of caloric be raifed to a degree marked
by 212° F. it then boils, and is converted into an elaffic
fluid, or AQUEOUS VAPOUR.

By certain natural proceffes the atmofphere is conftantly
impregnated with this vapour. When in confequence of
cooling or compreflion, the caloric feparates from the finely
divided particles of water, which formed the bafis of the
vapour, and which now approximate to form a liquid again,
the appearance termed FOG, or MIST, takes place, and in
the higher regions, CLOUDS are formed from the decom-
pofed vapour, the ftill nearer approximation forming RAIN.
"Thus alfo may be explained the formation of DEW, and of
water on the walls or windows of crowded rooms. By the
more rapid fubftra&ion of caloric the produétion of HAIL,
and of HOAR-FROST may be alfo cakly accounted for.

Water generally contains foreign fubftances, and when
thele belong to the mineral kingdom, the waters fo impreg-
nated are termed MINERAL WATERS. The following
table points out, in a general way the contents of thole
which 'have excited moft notice by their medicinal pro-
Pﬂl‘tiﬂi-

Simple cold waters » « « « « « + + « { ?_l'i;l;ﬁ;;]"
Briftol.

SJIIIPIE thﬂlm?ﬂ & = 4 B 8 & & B 8 B # { Matlnck.
Buxton,

acutral purging falts . . . . . . Epfom,

Simple faline, containing chiefly { Sedlitz,
Sca.




Highly carbonate alkaline . . + . + + . Seltzer.
Simple carbonate chalybeate . . . . . Tunbridge.
Hot carbonate chalybeate . . . . . . . Bath.

Highly carbonated chalybeate . . . § f.';f;mn
aline, carbonated chalybeate . . » §  Sotoroush
Hot, faline, highly carbonated { Vichy.

- Chﬂl}'b!ﬂtf ¥ ¥ e e e o . Cﬂfl ﬂd.

Vitriolated ehalybeate . . . . . + . . . Hartfell.

Cold fulphureous . . « o v v 4 4 & { }n?;‘;fz%?_mr
BaL e ) ‘ Aix.
Hot, alkaline, fulphureous . .. . { Borfet.
Barege.

Dr. Saunders’s Treatife on Mineral Watirs, 1800,

———: ) ClE—

NITROGEN.

'~ NITROGEN, or Azot, the Nitric Radical, or acidifinble
bafis of nitric acid, has only been obtained in a ftate of com-
bination. :

NiTROGEN Gas, which has alfo been termed azotic gas,
or atmofpheric mepbitis, is formed by the combination of
mitrogen with caloric, It forms more than two-thirds of
the air of the atmofphere ; but alone, deftroys animal life,
and ftops combuftion. It may be obtained from the atmof-
pheric air, when, by the-ox'dation of metals, by combuf-
tion, or by any other procefs, the other conitituent of the
air, the oxygen gas, has been abforbed. It is obtained
from molt bodies in the vegetable and animal kingdom,
nitrogen exifting in thele as a radical principle. It is light-
er than common air, in the proportion of ¢85 to 1000, and
is not in the leaft acid, or foluble in water.

NITROGEN, as its name impor:s, is the chief cona
ftituent, the bafe, of the NITRIC ACID ; an attention to
the following procefles will render this fufficiently manifeft,

Nitre being diftlied with half its weight of ac'd of ful-
phur, a yellow acid liquor yielding reddifh fumes, is ob-
tained; as thefe fumes are fcparated the liquor lofes
its colour, and ceales to fmoke. This change is effected
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in lefs time by the addition of heat or of water, the funtsi
being difperfed rapidly in both cafes, and in the latter the
liquor becomes firft green, then blue, and laftly white.

NI1TRIC AciD, or Aqua Fortis, is the colourlefs liquid
juft defcribed, in which the acid exifts in a ftate of complete
oxygenation. In proof of which, nitric acid being paffed:
through a red-hot glafs tube, is refoived into oxygen gas,
and nitrous acid,

Mr. Cavendifh has manifefied the compofition of ni-
tric acid, he having formed it by rzking reiterated eleétrical
fparks through a mixture of oxygen, and of nitrogen gas,

NitrOs Aciv, or Glauber's fuming Spirit of Nitre, is
the yellow {moking liquor juit mentioned., In this a
portion of the nitric radical exifts not combined with a
full proportion of oxygen, and this fuboxidated portion
flying off affames a reddith colour on meeting with oXygen,
whic% it does in the air of the atmofphere; becoming by
this accels of oxygen, NITROS AcID Gas, and'on be-
ing abforbed by water it changes to nitric acid. The acid
frqzx which it has efcaped alfo becoming perfe&, or nitric
acCid.

N1TRoUs GaAs 1s a combination in which the nitrie
radical exifts in a yet lower ftate of oxidation. It is
produced by mixing with the nitric acid, charcoal, iron,
brafs, copper, or any other fubftance which will attra&
its oxygen, the atmofpheric air being carefully excluded..
The gas thus obtained holds fo fmall a portion of oxyge
as to manifeft wo acid properties. It is colourlefs, and will
fupport neither animal lite nor combuftion. On meeting
with armofpheric air it is converted into the reddifh yellow
vapours already defcribed, as convertible into nitric acid by
the contaét of water, evincing that by the combination of
oxygen and nitrous gafes nitric acid is generated.

Its compofition is proved by burning pyrophori in it, the
oxygen being ablorbed during combuftion, leaving unmixed
nitrogen-gas.

Gaseous OXIipE of NITROGEN appears to be the
refult of a fhill lower degree of oxidation of this radical. It
is obtained by expofing nitrous gas towetted iron filings, or
moift fulphuret of alkali; or any other fubftance which ab-
fraéts a portion of the oxygen.

Mr. Davy obtaned this NiTRous Ox1pE by decompo-
fing nitrate of ammoniac at temperatures below 440°. It is
heavier than air, andis foluble in double its quantity of
water, and when given out again poffefles its former proper-.
ties. It yields a fweet talte, and a flight but agreeable




22

edour, and does not manifeft attual acid properties. It is
decompolable by combuftible bodies at very high tempera-
tures, 1s combinable with alkalies, but is infoluble in moft
of the acids. If an acid, Mr. Davy fays, it is the weakeft
of the acids ; but ought rather to be confidered as a body
Jui generis. He found it to be refpirable, producing ex-
traordinary effets on the nervous fyftem.

From Mr. Davy’s experiments it appears that NiTrRIC
AcID contains oxygen in the proportion of 2,389 to 1 of
nitrogen ; bright yellow nitrous 2,344 ; orange coloured
2,292 ; and dark green 2,270.

Nrrrous Acip, he thinks with Mr. Thompfon, is

witric acid holding nitrous gas in folution, and that the (aits,
termed zitrites, muft be ternary combinations, confilting of .

nitric acid, nitrous gas, and {alifiable bafes.

NiTrROUs Gas, he finds, is.compoled of 56 oxygen, and
44 nitrogen,

NITROUs OXIDE, he fays, confilts of 37 oxygen to 63
nitrogen. Refearches Chemical and Philofophical, 1800,

The nitric acid unites with oilsy and forms with them a
fub-refinous {ubltance, fomewhat refembling mufk, fome-
times producing inflammation. It rapidly coirodes organie
bodies, ftaining fkin, hair, and other animal matters, of
a permanent yellow : and oxidates iron, zinc, copper, &c.
very fpeedily, nitrous gas, as already obferved; being at the
fame time formed.

From the facility with which nitric acid parts with ite
oxygen, it is employed as a proper vehicle in which the OXV-
gen may be applied to certain acidifiable bafes, to procure
the peculiar acids of thofe radicals.. For this purpofe the
mitric acid is added to the fubftance, containing the radical
or bale, and diftilled from it, it pafling over in the ftate of

nitrous acid, nitrous gas, or even mitregen, according to-

the quantity of oxygen which has been fubtradted from it by
the acidifiable bafis, now readered a peculiar acid. Thus
are acids obtained from fugar, avfenic, &c. as will be here.
after thown. x

L ' y

Mr. Mayer firft conje&tured that nitrogen was compofed
of oxygen and hydrogen—a water changed Into gas. ==
Gren’s Fournal, vol. v,

Mr. Girtanner finding nitrogen gas produced by paffing
water through tubes of heated earth, concluded that the 0Xy-
gen of the water partly united itfelf with the earth, formin
an earthly oxideé and that the remainder, Rill united 40
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hydrogen, combining with caloric, formed the nitrogem
gas. He therefore defcribed nitrogen as avater deprived of &
part of its oxygen, and confidered it, with Mayer, as a com-
pound of oxygen and hydrogen, terming it an oxide of hydro-
gen. Ann. de Chim. No. 100.

Berthollet agrees, with Dieman, Van Trooftwyk, and
Lauwrenberg, in denying this formation of nitrogen gas
from water ; and in afferting, that it proceeds from the ex-
terior air, deprived of its oxygen gas, by the fire in which
the tubes are placed.——Aun. de Chim. No. 103.

Dr. Mitchell, of New-York, fuppofes the matter of
peftilence to be Septon (azote,) chemically united with
oxygen, bafe with bafe, before they had attrated caloric
enough to convert them to gafes, and give them the repel-
lency incidental to that condition, as is the cafe when
the two diftinét gafes are merely mixed, as in atmofpheys
air,

The doétor employs the term [ pton, for nitrogen.

Septows gas, for nitrogen gas. :

Septic gas, for nitrous gas, &c.

The Doftor contends that the niiric acid is, in fadl, a
mixture of the muriatic and {ulphuric with the feptic,
(nitric,) and that nitrous air, nitrous oxide, &c. are fimlar
farragoes.

The Critical Reviewer obferves, that nitre obtained from
the air has, indeed, always a proportien of muriatic acid,
and that fulphuric acid gains admi};"mn during refining, but
that thefe are accidental impurities, not component parts,=
Crit. Rep. Aug. 1800.

ATmosPHERIC AR, that franfparent, colourlefs fluid,
which every where invefts this globe, pofiefling permanent
elafticity and gravity, is compofed of zitrogen and oxygen
gas, in the proportion of 73 of the former, and 27 of the
Jatter, in a itate of mixture, not of intimate combiration ;
and is foluble in about 3o times 1ts bulk of water.

The cenftiruent principles of atmofpheric air are rendered
evident by the following experiment. Quickfilver being
inclofed in a proper veflel of atmofpheric air, on heat bein
applied, the air will be diminifhed, and the quickfiver lofe
its {fplendour, and gradually change to a reddifh powder ;
acquiring, at the fame time, an augmentation of weight,
Wheg neither the air nor the quickhilver fuffers any farther
change, the feparation of the principles has taken place:
the one, the gas remaining in the receiver, is now unfit for
fupporting flame, or maintaming refpiration, and is nitrogen




gas; the other is abforbed by the quickfilver, whilft redu-
cing to the ftate of an oxide, and may be extricated from i2
on the application of heat : when the powder, to which the

vickfilver is reduced, will be reftored to its metallic ftate,
but will have loft the weight it had gained during its oxida«~
tion ; this deficiency being exaétly equal to the weight of
the evolved gas, which is oxygen gas.

Thefe feparated gafes, thus differing in their properties
from each other, and from atmofpheric air, being again mix-
ed, form atmofpheric air of the ordinary degree of purity.
Atmofpheric air contains in every 100 parts,. 27 of oxygen,
and 73 of nitrogen gas.

It muft, however, be acknowledged, that in thus forme.
ing refpirable air, an aériform fluid:is obtained, differing

in fome trifling refpeéts from the ardinary air of the atmof-

here,

§ F. Von Humboldt fuppofes that our not being able to
form an aériform fluid, perfeétly fimilar to that of the at.
mofphere, does not proceed from our ignorance of the quan-
tity or quality of the gafeous bafes, but from a difference
in their union ; that in the atmofphere they may be confider-
ed as in a ftate of chemical combination, but in the artifi-
cial, merely as a mixture, Fournal de Phyfique, 1798.

Refpiration and combuftion depending on the prefence of
oxygen, thefe proceffes will always be affefted by the pro-
portion in which the oxygen gas exifts in the air in which
they are performed. The atmofphere alfo contains foreign
matters, fuch as other galeous bodies, water which it holds
in folution, minute detached particles of bodies, &c..

From the avidity with which nitrous gas abforbs oxygen
to form nitric acid, it has been employed by Prieftly, In-
genhoufz, and Fontana, as an EUDrOMETER to meafure
the quantity of oxygen in the atmofphere; the diminution
of volume in a given quantity of atmofpheric air, to which
the nitrous gas is applied, giving the quantity of oxygen
abforbed, and the quantity which the given quantity of at-
mofpheric air contained.

But the refults of thefc experiments are not always the
fame, nor can it be faid how much of the diminution is at-
tributable to the concentration of the nitrous gas itfelf,

Combuftion with bydrogen gas has alfo been employed for
the fame purpofe by Volta, and with more precifion ; but it
requires a more complicated apparatus, the refults are not
conftant, nor can it be afcertained how much of the dimi-
nution is to be attributed to the hydrogen, and how much
to the oxygen gas,
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By the expolure to a liquid fulphuret of alkali, 2 more
correct comparifon of different airs is obtained, the whole
diminution being attributable to the oxygen gas; but this
aéts very flowly, nor can it be known even after feveral days
that the procefs of diminution is completed. Guyton pro-
poies to employ dry and heated fulphuret of alkali.

Gren and Berthollet recommend the meafure of the oxy-
gen to be obtained by the combuftion ef phofphorus in the
air intended to be examin.d.

The gravity or preflure of the atmofpheric air varies at
different times, T'o mark th's variation an inftrument call.
ed the BAROMETER is employed. This inftrument is a
tube coataining a column of mercury 28 inches in height,
which 1s known to be the exaét counterpoife of a column
of air of the height of the atmofphere. This tube being
open at the lower end, and having a vacuum above, the mer-
cury rifes and falls in itaccarding to the varying prefiure of
the circumambient fluid,

"T'he atmofphere alfo varies as to the quantity of water it
contains.  To eftimate this variation HYGROMETERS are
employed, which are formed of fubftances which readily
fhrink by drynefs, or fwell by the application of the {mall-
eft quantity of moifture.

ALKALIES,* whofe general chara&eriftics are, 1, an
acrid, urinous tafte; 2, changing the vegetabie blues greens;
3, combining with acids, and forming neutral faits ; 4, fa-
cility of folution in water ; appear to be derived from aitro-
gen, which has therefore been efteemed the alkaligen princi-
ple. They are divided into wolatile and fixed. -

AMMONIA, or the Volatile Alkali. This has been proved
to be a compound of nitrogen and bydrogen. 1t feems to
owe its origin to animal and vegetabie decompofition. ‘It is
diftinguifhed from the other alkalies by its pungent {mell,

* By treating of alkalies in this place, they are not only confi-
dered in conneftion with one of their fuppofed principles, but a
knowledge of their refpeétive natures is acquired, previous to an
examination of neutral faits, and other combinations of which they
form a part.

Dr. Pearfon recommends to employ the ancient name glkali for
the genus, and the ancient names of thefe falts for the fpecies, ab-

breviated thus into one word, viz, Veg-alkaliy Fof-alkali, and Fel=
@ikl e Goemice! Nomenclature,
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and great degree of volatility. 1000 parts contain 807 of -

nitrogen, and 193 of hydrogen.

ALkALINE GaAs is formed by the combination of am-
moniac with calorie. Itis lighter than common air, is un-
fit for combuftion, the flame enlarging before it is extin-
guithed. It deftroys animal and vegetable life; its other
properties refemble thofe which have already been attributed
to ammoniac,

Fixep ALKALIES have for their peculiar charaeriftics,
1ft, Their not heing volatilized by the moft intenfe heat.

2dly, The rendering oils mifcible with water., 3dly, The -

forming glafs when fufed with flinty {fubftances.

Analogy, and even experiment, lead to the conclufion
that fixed alkalies are formed by the combination of nitro-
gen, with fome unknown bafis, probably earth.

PoT AsH, or the Fegetable fixed Alkali, i1s obtained by
wathing the afhes of burnt vegetables; or of the lees, or of
the tartar of wine. When obtained from the two latter
fubftances it has been called the Salt of Tartar, and when
it has become fluid by imbibing moifture, it has improperly
been termed O« of Tartar, per deliqguium. It 1s conjettur-
ed by Fourcroy, that pot-ath is the refult of the combina-
tion of nitrogen with lime:

Sopa, or the Mineral fixed Alkali, is fometimes found
in a native ftate, but is in general obtained by the combufti-
on of maritime plants, particularly of the kelp, and of the
Jea-graffes, and fea-tang. Tt differs from pot-ath, in not
being deliquelcent, and in cryftallizing in rhomboidal oéta~
hedrons ; but the chiet differences between them- are obfer-
vable in theic refpeétive combinations.

Like the former, this alkali is fuppoled to be formed by
a combination of n.trogen with fome other principle, which
has alfo been fuppefed to be an earth: this earth has been
fuppofed to be magnefia by Fourcroy and Lorgna.

Guyton concludes that LiME is compofed of carbon, ni-
trogen, and bydrogen ; and MAGNESIA, of lime and nitrogen ;
and that POT-as# is compofed of lime and bydrogen; and
" s0DA, ol magnefia and bydrogen.

GLASS is a combination of filica with. fixed alkali. The
mixture is firlt well calcined, when it is called frit; then
after complete fufion it becomes glafs-metal ; and the extra-
neous falts which float on its furface are named glafs-gall.
When formed into the required fhapes, it is annealed or tem-
pered by being placed in-a furnace of an appropriate heat..
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The finenefs of the glafs depends on the purity and pro-
portion of the ingred ents. A fine cryftal glals may be ob-
tained from 36 parts of quartz, 8 of pure pot-afh, 6 of cal.
gined borax, 3 of flake white, and one of nitre. .

By an over proportion of alkali, 4 to & for inflance, the

lafs will become foluble in water, and even deliqueicent.
hus diffolved it is called liquar filicum, or liquor of flnts.
Profeflor Seigling having left a bottle of this liquor undif-
turbed eight years, found tranfparent rock cryftals formed
in it, which gave fire with fteel. From this folution, pure
filica may be precipita:ed by the addition of any acid.
Girtanner obferves, that in making glals, a complete
analyfis of the alkali is made, the hydrogen efcapes in the
form of gas, and the oxygen combines with the flint, the
glafs being nothing elfe but an oxide of flica. -

Profeffor Klaproth has difcovered the wegetable alkali i
the foffil called lemcite. It has alfo been found in lepidolite,
lava, pumice, and zeolite. Profeffor Abilgaart found that
the poi-a/b formed a conftituent part of animal bloed ; and
La Metherie and Gren have difcovered the foffil alkali in
the falfula foda.

NEUTRAL SALTS are formed by the union of the feve-
ral acids with certain bafes. When the acids in thefe com-
pounds are completely faturated with oxygen, it is defigna-
ted by the word which deferibes them, terminating in ATE,
and when contain'ng a more limited proportion of oxygen,
by the termination of 1TE.

NITRATES are Newtral Salls, formed by the combination
of nitric acid, with certain bafes.

NiTRATE of Por-asH, Nitre, or Saltpetre, is predu-
ced fpontaneoufly in various fituations, fometimes effloref
cing on the furface of the earth, and on the walls of old
buildings; it is alfo found in fome vegetables, in mineral
waters, dunghills, &c. It may be artificially produced by
the concurrent corruption, not ftritly, putrefattion, of anis
mal and vegetable fubftances. Light earths, fach as lime
and marle, the refufe of foap manufaltories, athes, &c. be-
ing ftratified for this purpofe with firaw, dung, and animal
and vegetable fubftances; wetted with urine, blood, dung-
hill-water, and the mother waters of falipetre ; and turned
and expofed to the current of air.

When putrefaétion takes place, the nitrogen uniting with
hydrogen forms ammoniac ; but in this ftage of co: ruption,.
in which nitre forms, the nitrogen as it is extricated com=
Bines with oxygen, which is alfo {eparated, and forms nis
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¢ric acid. This on its formation meeting with fome earthy
or alkaline bafe, inftead of efcaping, becomes fixed in a
peutral falt. Nitrate of pot-afh cryitallizes in hollow firia-
- ted hexahedral prifms, terminating in hexzhedral pyramids,
It yields a pungent tafte, and impreifes the fenfation of cold-
nefs on the tongue. It is foluble in 7 parts of cold and 2
of hot water, By diftillation, it yields 12000 cubit inches
of oxygen gas for every pound of nitre, cauftic or pure al-
kali being left behind. Thrown on burning coals it yields
a white flame, and fufes at a moderate heat, from the wa-
ter of cryftallization it contains. If fufed until its water
of cryftallization is diffipated, and caft into moulds, it be.
comes what is called cryfial mineral, or fal prunel. Mixed
with an equal quantity of fulphur, and fufed in a red hot
crucible, the fubftance called fa!/ polycreff is formed.

Charcoal at the temperature of ignition totally decompofes
the nitric acid. Nrtrate of pot-ath and charcoal therefore
being mixed in a ftate of ignition, this decompofition takes
place with detonation. This experiment being made by
detonating 1 part of charcoal and 3 of nitre, in a proper
vellel, the nitric acid difappears; the carbon takes from it
oxygen, forming the carbonic acid, part of which is found
in the form of gas, and the other part is united to the pot-
afh of the nitre, forming a carbonate of pot-ath, which re-
mains, and was formerly called fixed nitre, and in a ftate
of folution in water, liquid fixed nitre, or Glauber’s uni-
werfal alkabefl : the acidifiable bafe or the nitrogen forming
a nitrogen gas.

T'he above process being performed in clofe veffels, a li-
quor diftils, which is fametimes impregnated with nitrous
~ acid and ammoniac, and has been called clyflus of nitre ; car-

bonate of pot-afh remaining in the retort, in confequence of
the oxygen combining with the inflammable bedy, by which
an acid is formed, which uniting with the pot-afh of the ni-
trate, forms a new neutral falt. 100 grains of nitrate of
pot-afh is found to contain 3o of acids, 63 of pot-ath, and
7 of water; and a mixture in this proportion, will, on e-
vaporation, yield cryflals of the pureft nitre, formerly call-
ed regenerated nitre.

AcipuLous NITRATE of PoT-AsH, or Nitrated Nitre,

s formed, if the nitric acid be employed beyond the point
of faturation.

GunPOWDER is formed of 75 parts of nitre, 16 of char-
toal, and g or 10 of fulphur. The fulphur renders it more
readily igmited. Thefe ingredients, duly moiftened, are
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~of acid, 22 of lime, 35 water of cryftall.zation,
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ground together in gunpowder-mills. The porvder-pafle ig
afterwards grained, and for nice purpefes glazed. Its ex.
ceflive power appears to proceed from the {udden generation
of carbonic, hydrogen, and nitrogen gafes, aided by the
vaft expanfive power of the immenfe quantity of caloric they
in 2 moment fet free.

NITRATE of Sopa, Cubic or Rbhomboidal Nitre, {o called
From the form of its cryftals, is produced by the artificial
combination of mitric acid with fada, it not having been
found in a native ftate. .

It has a cool bitter tafte, flightly attrats the humidity of
the atmofphere, is foluble in 3 parts of cold water, and but
Tittle more foluble in hot water. It fufes on burning coals
with 2 yellow flame ; its other properties refembling thofe
of nitrate of pot-ath. oo grains contain 28,80 of acid,
50,09 of alkali, and 21,11 of water,

The ftrongeft nitrous acid is to be found in nitrated foda,
—Kiravan.

NiTRATE of AMMONIAC, is formed either by the com-
bination of the nitric acid gas, with ammoniacal gas, or by
adding nitre to a faturated folution of fulphate of ammoniac,
which evaporated twice at about 250°, depofits fulphate of
pot-ath in cryftals, and leaves a folution of nitrate of am-
moniac, which at 212 forms in beautiful flexile needle-like
cryftals, of acooling but acrid tafte. Expofed to the fire,
it fufes, dries, and then detonates. oo parts contain 4§
of acid, 4o of ammoniac, and 14 of water,

NI1TRATES with earthy bafes.

“ NITRATE of LimE, formerly termed Nitrous Selenite,
is found adhering to, and embodied in, calcareous ftones,
and diflolved in various mineral fprings. It is formed near
inhabited places, and is yielded by the lixivation of old
plafter, and by the mother waters of faltpetre, as they are
termed by the manufaéturers. It forms acicular cryftals of
e tharp and bitterith talte, which readily deliquefce, and are
very foluble in water. It fufes when expofed to heat, part-
ing with its acid in the form of nitrogen and oxygen gafes;
the earth which remains, after the fire has been confiderably
urged, is phofphorefcent, and is called BALDWIN’s PHOS

PHORUS. :

This falt being diffolved in alcohol, gives to it the pro-

erty of burning with a red flame. The fixed alkalies and

aryt precipitate the lime. Sulphuric acid unites with the
lime, and difengages the nitric acid. 10c parts contain 43

-
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NiTRATE of BARYT, has not yet been found native,
It cryftallizes difhcultly in otahedral cryftals, and though
deliquelcent, requires a confiderable quantity of water for
its folution Neither alkalies, nor the other earths, decom-
pofe it. But the fulphuric acid is deteéted in any mixture
by this falt, fince by uniting with the baryt, fulphate of
baryt, or ponderous [par, is precipitated. By expofing this
falt to a violent heat, pure baryt is left more cauftic than
quick-lime. This falt gives to alcohol the property of burn-
ing with a whitifh yellow flame, :

NITRATE of MAGNESIA, is found in decayed walls, &c.
It forms tetrahedral columnar cryftals, which tafte acrid and
bitter, are deliquefcent and readily foluble, either in water
or {pirit of wine. Itis decompounded by lime, baryt, and
fixed alkalies, and by the fulphuric and fluoric acids. In
100 parts are 36 of acid, 27 of magnefia, and 37 of water,

NITRATE of ALumMINE forms in fmall prifms, which
are deliquefcent, and give an aftringent tafte. In the fire
they fwell, and are decompounded, lofing their oxygen.
Alkalies, magnefia, and lime, decompofe this falt,

NITRATE of STRONTIAN forms oftahedral cryftals, and
gives to the flame of alcohol a bright carmine red.

NITRITE_&',S, or neutral {alts formed with #itrous acid have
been very little attended to.

OF SULPHUR.

SULPHUR is a fimple, inflammable, acidifiable, brittle
fubftance, yielding a peculiar odour when heated, and ma-
nifelting eleétric powers on being rubbed.

It is found in and on the furface of the earth, both pure
and in a ftate of mixture. It is faid alfo to exift in certain
vegetables, and to be feparated during the putrefaction of
animal and vegetable fubftances. It is cleared from its im-
purities by fublimation, excluding the external air to pre-
vent its inflammation, when it is termed fublimed ﬁtfpgur,
or formerly flowers of fulphur. By a moderate heat it may
be fufed, when it will cryftallize in thin needles, moftly of
an oftahedral form ; and in this ftate it may be poured into
moulds, and formed into rolls or fticks.

D
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Neither nitrogen, nor carbon, have any apparent attraction
to fulphur ; nor is it afted on by water; but that hydroges
may enter into union with it will appear from the combina-
tion next mentioned.

Sulphur combines with the fixed and volatile alkalies, and
with all the earths, except alumine. The compounds being
termed ALKALINE, or EARTHY SULPHURETS.

SuLPHURET of PoT-asH and of Sopa, or Alkaline
Liver of Sulpbur, is obtained by melting two or three parts
of the alkali with one of the fulphur. This compound is
a hard fubftance, of a brown liver-colour, which foon im-
bibes moifture from the atmofphere ; when it emits an odour
refembling putrid eggs. This odour, which proceeds from
a gas formed in confequence of the decompofition of the
water, is alfo produced on its folution in water, for fulphur
thus combined with alkalies or earths i1s enabled to attra&®
the oxygen of the water, and ferm with it fulphuric acid,
which combining with the alkali produces fulphate of alkali,
The hydrogen of the water thus relinquithed by the oxy-
gen, takes up another part of the fulphur, and forms with
it fulphurated hydrogen the bafis of this gas, but which be-
ing retained by a feparated portion of the alkali requires the
addition ‘of an acid, and the aid of heat, to produce the fe-
paration of the gas. The fulphur itfelf is precipitated in
the form of a white powder, which has been called milk of
Julpbur ; its oxygen gas uniting with one part of the fulphur,
“whilft its hydrogen gas, diflolving alfo a portion, forms

SuLPHURATED HYDROGEN Gas, or Hepatic Gay,
which is diftinguifhed by a peculiar difagreeable fmell. It
blackens moft of the metals, and their oxides, deftroys life,
renders violets green, and though it extinguifhes the flame
of a lighted candle, it will itfelf burn with a light blue
#flame, in contat with oxygen, depofiting, at the fame time,
fulphur. If mixed with oxygen gas it unites with it, form-
ing water and depofiting fulphur, The mineral fulphurous
avaters are formed by faturation with this gas.

SULPHURET of AMMONIAC, or, as it was formerly
called, Boyle’s or Beguine's fuming Spirit, or Volatile Liver
of Sulphur, is obtained in the form of a yellow fuming li-
quor, by the ammoniac and fulphur uniting, whilft in a ftate
of gas, during diftillation, from one part of fulphur, two
of ammoniac, and fix of quick-lime, Like the other ful-
phurets, it is decompofed by acids: and if the concentrated

fulphuric acid is employed, a dangerous degree of heat, and
explofive effervefcence will be produced.
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SULPHURET of Lime, formerly called Hepar of Lime,
is formed either in the dry or moift way. When recent and
dry, it abforbs light, and fhines in the dark, and when e-
qual parts of pulverifed oyiter-fhells, and of fulphur are
kept in a covered crucible for an hour or two in a ftron
heat, a fulphuret is obtained, which, if firlt expofed to ithe
day-light, will appear luminous if conveyed to a dark place;
this is termed, from its inventor, CANTON"s PHOSPHORUS..

It fpeedily lofes its tafte and finell, by expofure to the
atmofphere ; and {uffers decompoiition by acids, like the o-
ther fulphurets, fulphurated hydrogen gas being d.fengaged.

SULPHURET of BARYT. This combination alfo ab-
forbs light, and fhines in the dark ; this is the BONONIAN
PHOSPHORUS. Ponderous Spar, or Sulpbate of Baryt,
ma 'e into little balls, with mucilage of tragacanth, are heat-
ed with charcoal in a crucible, for this purpofe ; the fulphate
being deprived of its acid, the fulphur, which it leaves,
combines with the earth, and forms the fulphuret of baryt.

SULPHURET of MAGNEs1A, or Hepar of Magnefia, is
formed by the digeftion of equal parts of fulphur and mag-
nefia in water. The ma:nefia is precipitable by fixed alka-
li, which hus a ftronger affinity with the fulphar. It affords
fmall cryftalline needles by fpontancous evaporation.

Suiphurets combined with nitre, in the proporiion of one
part of the former to two of the latter; or of one part of
fulphur, two of dry carbonate of pot-ath, and three of ni-
tro, form fulminating powder, which being placed in a finall
quantity on a fhovel, and gradually heated until it melts,
the mafs {wells, a flight flame is perceived, and, in that in-
ftant it explodes with much violence, by the inflammation
of an extremely inflammable fulminating gas, formed by the
hepatic gas from the fulphuret, and the oxygen from the
Ditie.

Sulphur being ignited burns with a blue flame, but if the
combuftion is carried on more rapidly the flame becomes
more vivid and white, oxygen combining with the acidifi-
able bafe, and forming an acid more or lefs peife@ accord-
ing to the greater or lefs rapidity of the combuftion.

SULPHURIC Acip, formerly called Spirit or Oil of Vi-
trioly is formed by the combination of the full portion of
oxygen with its bafis ; but it is produced with more facili-
ty by the addition of nitre, which furnifthes oxygen abun-
dantly. Ttis alfo obtained by dittillation from fulphur and
nitric acid, in the proportion of 48 ounces of the acid to
two ounces of the fulphur. 100 parts contain from 6g to
72 of fulphur, and from 28 to 31 of oxygen.
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It fuffers congelation by intenfe cold, is unétuous to the
touch, attraéts moifture from the atmofphere with great a.
vidity, and when mixed with water, produces heat beyond
that of boiling water. It acts rapidly on all inflammable
{ubftances, rendering them black, the acid itfelf becomin
brown or even blackifh, by the addition of the carbon of
the inflammable fubftance, whilft the acid is robbed of its
oxygen, which uniting with the carbon, forms carbonic acid

as.

§ SuLPHUREOUS Acip is formed by this addition of in-
flammable matter, in confequence of a decompofition of the
acid, the inflammable body haviang thus deprived it of a con-
fiderablie portion of its oxygen. ‘This change is effefted by
digefting almoft any animal or vegetable {ubltance, or even
fulphm‘ in the {ulphuric acid, but 1t gradually abfarbs 0XYy-
gen from the atmofphere, and returns to the ftate of fulphu-
ric acid,

SULPHUREOUS Acip GAs may be obtained in all thofe
procefles in which the {ulphuiic acid is deprived of a part
of its oxygen. Itis a compound of fulphur and oxygen,
the latter being in a lefs proportion than in the fulphurie
acid, with a certain quantity of caloric. This gas has an
acid tafte, and the acrid and penetrating fmell of burning
fulphur. It deftroys animals, and extinguifhes ignited com-
buitible fubftances. It unites rapidly w:th ice, which melts
by the heat difengaged during its fixation,

SULPHATES are neutral Salts, formed by the fulphuric
acid with ceitain bafes.

SuLPHATE of PoT-asH, formerly called Arcanum Du-
plicatum, Sal de duobus, Vitriolated Tartar, and Vitriol of
Pot-afb. Tt forms in cryftals of hexahedral prifms, termi-
nating in hexahedral pyramids, with triangular faces. It
gives rather a penetrating bitter tafte, and is foluble in 16

arts of cold water. 100 grains containing 30,21 of acidy
64,61 of alkali, and 5,18 of water. It decripitates on hot
coals ; but with greater heat it fufes, and is volatilized with-
out decompofition.

The ftrongelt fulphuric acid, Mr. Kirwan remarks, ex-
ifts in this falt. _

Sulphureous acid is, in faft, produced by a partial de-
compofition of the fulphuric; but a total decompofition of
this acid, an entiie {eparation of its oxygen, and the re-pro-
du&tion of its bafe, fulphur, may even be obtained, For
this purpofe equal parts of this falt, and fixed alkali, with
a tourth of the whole of charcoal being melied together,
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the ignited carbon feizes the oxygen of the fulphuric acid,
and forms with it carbonic acid gas, the regenerated {ulphur
combining with the alkali and forming an alkaline fulphuret.

AcipuLous SULPHATE of PoT-aAsH, is produced by
fuperfaturation with its own acid, This falt efflorefces in
the air,

SULPHATE of Sopa, formerly called Glauber’'s Salt,
Sal Mirabile, Vitriol of Soda, &@c. It is found in various
mineral waters, and is yielded very plentifully by the tama-
rix gallica, on the fea-coalts, in the fouth of France.

It has a very bitter tafte, cryitallizes in ftriated, flattened
hexangular prifims, with hexaugular fummits, f{wells and
boils upon heated coals, efflorefces in the air, and 1s foluble
in its own weight cf boiling water, and in 3 parts of cold.
100 parts contain 27 of acid, 15 of alkali, §8 of water. It
is decompofed by pot-afh and baryt.

AcCIDULOUS SULPHATE of Sopa, is formed when the
fulphate of foda 1s fuperfaturated by its own acid.

SuL»HATE of AMmoNIAac, called formerly Glauber's
Secret Ammoniacal Salt. It is very bitter and forms into
thin hex :hedral prifms, terminating in hexahedral pyramids.
It contains acid 42, alkali 40, water 18. It is dilfolved in
its own weight of boiling water, and twice its weight of
cold water. It yields its acid to fixed alkali, baryt and lime.

Myr. Hatchet oblerves that, as well as all, or molft of the
other ammoniacal falts, it may be decompofled merely by
heat. Mr. Dawy, by pafling it through a tube heated red
hot, refolved it into fulphur, nitrogen and water,

SULPHATES with earthy bafes.

SULPHATE of LIME, ov Selenite, or Gypfum, 1s moftly
of a white colour, and is found either in foliated, fibrous,
or laminated irregular mafles, or in cryftals, deriving their
form from the rhomboidal oétahedron. Expofed to fire, it
1s reduced to a white powder, called burned gypfum, or
plaifter of Paris. Water is {peedily abforted by this pow-
der, rendering it a paite, which foon hardens. 1In this ft.te
it is employed as a mortar, and for flucco avorks.

It is infufible per fe, but melts at 1309 on clay. It may
be decompofed by the carbonated alkalies and baryt, which
unite with the fulphuric acid, and leave the l'me difengaged.
It requires 500 parts of cold water to hold it in folution.
100 parts contain 32 of lime, 46 of fulphuric acid, and 22
of water. Itis confidered as of pofterior formation to the
prim:tive mountains, and fometimes is obvioufly produced
by the decompofition of pyritical matter in the neighbour-
hood of calcareous fubftances,
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SuLPHATE of MAGNESIA, alfo called Epfom Salts, or
Sal Amarus, is found in various mineral waters, and even
in a folid form in the fifflures of rocks. Its cryftals are
tetrahedral fmooth prifms, with obliquely truncated ends,
but in general they are acicular : their tafte is very bitter,
1000 parts of cold water diffolve about goo of this {ulphate,
but 10co parts are diffolved in only 666 of boiling water.
It is decompofed by lime and baryt, which urite with the
acid, and depofit the magnefia.

Magnefia is obtained generally by decompofing this
fulpha'e, by the addition of fixed alkal) to its folution ; the
magnefia which is precipitated in a {tate of combination with
the carbonic acid, being afterwards cleared from its impu-
rities by repeated ablutions, and if required to be perfeétly
pure, by expofure to a confiderable degree of heat. By the
addition of a fmall quantity of fal foda to the vegetable alka-
li, the magnefiais obtained beautifully light.

100 parts of this fulphate contain z4 of acid, 19 of mag-
nefia, and 57 of water. So much heat is excited on pouring
concentrated fulphuric acid on magneha, that in a dark place
{parks may be perceived.

SULPHATE of ALUMINE, or Alum, is formed by the
fulphuric acid and alumine, the acid exifting in excefs. The
alum of commerce alfo contains pot-ath, and from the ex-
periments of Prof. Hildebrandt it appears that pot athisa
conftituent of alum, fince the acid and the earth alone will
not form it, neither is it formed by the addition of foda,
but it is produced by the addition of carbonate of ammo-
niac, Scherer’s Fournal.

It forms oftahedral cryftals, which generally group fo as
to reprefent an indented column. Theie diffolve in 17 times
their weight of cold water, and in rather lefs than their own
weight of boiling water.

In a modcrate heat it fwells, lofes its water of cryftalliza-
tion, and becomes a light white fubftance called burnt-alum.
In a more viclent degree of heat, it lofes part of its acid,
and becomes taftelefs ; is no longer fufceptible of cryftalliza-
tion, but precipitates from its folution, in a very fine adhe-
five powder. Magnelia, baryt, and the alkalies, precipi-
tate it from this folution ; but the alkalies added in excels,
re-diffolve it. 100 parts contain 38 of ftandard acid, 18 of
earth dried in a high red heat, and 44 of water in cryftal-
lization.

By the addition of more alumine the glafs felenite of
Baumé is formed, which is almoft taftelefs and infoluble,
and exhibits cubic cryitals.
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Five parts of burnt alum and one of charcoal intimately
mixed ; or three parts of alum with one of fugar, honey, or
flour melted together and kept over the fire until it has be-
come blackifh, being put in an earthen bottle, about two-
thirds full, and kept in a red-hot ftate, {urrounded with
" fand in a crucible, as long as a blue flame is perceived at
the mouth of the bottle, the PYROPHORUS of HOMBERG
is obtained, which burns on being expofed to moifture. Mr.
Bewley obtained pyrophorus by nearly filling the bowl of a
tobacco pipe with two parts of burnt alum, one of charcoal,
and one of falt of tartar, prefling it down and filling up the
bowl with fine fand, and expofing it to a red heat for three
quarters of an hour, a longer time doing it no injury. He
alfo obtained it from powdered charcoal, with double or
treble its weight of calcined blue or green vitriol, or of ful-

hate of zinc; and from a mixture of charcoal, well calci-
ned fulphate of pot-afth, or of foda; and from pot-afth and
vegetable or animal coal.——Prieftley on Air, vol. 111.

A pyrophorus, 1tis faid, 1s immediately formed by rub-
bing together in a mortar 54 grains of fulphur, 36 of very
dry willow charcoal, and 3 of common phofphorus,——=
Fournal de Phyfique, 1780.

The above experiment was made to fhew that the combu{-
tibility of pyrophori depended on their containing a fmall
quantity of phofphorus. Sazuwigny attributed it to the ful-
phuric acid heating by the moift air, and inflaming the dif-
engaged fulphur. Prouft denied the prefence of f{ulphuric
acid ; and Mr. Beavley imputed it to the attrattion of the
nitrous acid from the air, and the heat generated by its
union. Dr. Gren accounts for it by fuppofing a fulphuret
formed, the alkali of which rapidly attraéts moifture, by
which heat, and the fubfequent combuftion is produced.

SULPHATE of STRONTIAN is earthy, has no tafte, and
is fcarcely foluble in 1000 times its weight of water.

SULPHATE of ZirconIa becomes foluble by excefls of
acid, and gives tetrahedral prifms, in clufters of an aftrin-
gent tafte.

SULPHATE of BARYT, or Ponderous Spar or Barofele-
nite, is generally found in rhomboidal plates, and in other
cryitals derived from the rezular o&taédron. It is lefs folu-
ble than (ulphate of lime ; when heated it becomes luminous,
and by violent heat, vitrifies. Neither alkalies nor the
other acids have any a&tion on this fulphate. 1do parts,
contain 3o of acid, 67 of baryt, and 3 of water. That
which comes from Mount Paterno, in Bologna, in Italy, has
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been called the Bolognian flone, which, when heatkd, be.
comnes the BOLOGNIAX PHOSPHORUS, -

Of the other Sulphates but little has been noticed.

SULPHITEs are neutral falts, formed by the union of
Sulphureous acid with certain bafes. Fourcroy aqd Vauc-
quelin, examining the properties of fulphureous acid and its
combinations, oblerve that thes fulphites differ very much
from the {ulphates, and that they poflefs 1. A fulphureous
tafte, firnilar to that of the acid. 2. They are decompofable
by fire, either by the efcape of their acid, without altera-
tion ; or by lofing a portion of fulphur, and becoming con-
verted into fulphates. 3. They are converted into fulphates,
by the centalt of air, or by any fubftance capable of afford-
ing oxygen, and their weightis increafed by this converfion.
4. They are decompoled by moft acids, which expel the
fulphureous acid with effervefcence, and the produétion of
4 firong penctrating odour. 5. They burn rapidly and with
flame, when heated with fuper-oxygenated muriate of pot-
afh, or with falt-petre, and become fulphates. 6. Lattly,
the fulphite of lime is not decompofed by the alkalies, like
the fulphate,

- TR SERS—— —

OF CARBON.

CARBON, or the Radical of Carbonic Acid, has not, un-
lefs the diamond be admitted as fuch, been yet obtained in a
feparate ftate ; charcoal, which was once fo efteemed, ap-
pearing to be a compound fubftance, ~

Tue Diamonp which exceeds all other gems in hard-
nefs, denfity, and refraftion of the rays of light, cryftalli-
zes in two tetrahedral or trihedrul pyramids, united bafe to
bafe, or in hexahedral prifins terminating in trihedral fum- -
mits, or in trregular polyhedral grains,

Neavton conjeftured the diamond to be a combuftible
body. Guyten in 1785 inferred its fimilarity to charcoal,
from its leaving an effervefcent alkali, after combuftion in
fufed nitre. Lawoifier found that on burning it in clofed
veflels, it yielded carbonic acid. This has alfo been proved
by Mr. Tenant, who performed the combuftion in a crucible
of gold. Bertholet confidered it as cryfallized charcoal.

Since this, Guyton having burnt the diamond in OXygen
gas, by the folar rays, and thereby having obtained carbonic
acid without refidue, he prefumed that he had afcertained
the diamond to be pure carbon, or the pure combufiible mat-
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ter of the carbonic genus, yielding the pure acidifiable bajis
of the carbonic acid. He found its combuftion required a
much higher temperature than charcoal ; but this he ob-
ferves, takes place with other acidifiable bafes, their firft
degrees of oxidation being difficultly produced, although
their fubfequent acidification is ealy. Italfo required more
oxygen for its complete combuftion than charcoal ; one part
of diamond abforbing four of oxygen, and producing five of
carbonic acid ; this he remarks is not to he wondered at,
fince being pure carbon, it contains none of the oxygen
principle, and therefore demands more. In proportion
therefore as fubftances contain pure combuftible matter,
will in faét be the difficulty of their combuftion, their firft
degrees of oxidation proceeding fo flowly. Thus he accounts
for Plumbago, or black lead, which is a carbonic commbuf-
tible, richer in combuftible matter than charcoal itfelf, not
burning, but at a very high degree of temperature : and thus
he accounts for the incombuftibility of Anthracolite, Kil.
kenny coal, the brilliant charcoal of certain vegetables, &c.
The diamond is therefore to be confidered as pure carbon——
plumbago, carbon oxidated in the firft degree ;—~charcoal,
an oxide of the fecond degree, and carbonic acid, the refult
of the complete oxygenation of carbon.

M. Guyton having alfo heated fome alumine and lime with
diamond, the alumine, notwithftanding repeated edulcora-
tions, ftill retained fome {ulphuiic acid, hence fulphuret of
lime was formed, and the diamond was encrufted with a
black matter (carbon) formed at the expence 6f the dia-
mond, which had loft above a third part of its weight.e——
Ann. de Chim. No. g93.

CHArRcOAL is a black, fonorous and brittle Oxide of
Carbon, obtained from various fubltances in the animal,
vegetable, and mineral kingdoms, generally by volatilizin
their other conftituent parts, When obtained in a ftate ugf.
purity, it refifts the {trongeft heat in clofed veffels. It de-
compofes fulphuric acid, from its affinity with oxygen ex-
ceeding that of fulphur. It decompofes nitric acid with
great rapidity, and if the charcoal be firft powdered, and
the acid ftrong, and allowed to run down the fide of the
vellel, to mix with the charcoal, it burns with rapidity, with
a beautiful flame, throwing up the powder fo as to refemble
a beautiful fire-work. With a nitrate of pot-afh, it detonates
in a hot crucible, leaving a fixed alkali behind. It is dif-
folved by the alkalies, and by the fulphurets of alkali, both
in the dry and moift way. It does not unite with metals,
but reftores their oxides to a metallic ftate.
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Charcoal poffefles the power of abforbing feveral gafes,
which thus condenfed retain their properties and even exerg
them in fome inftances more powerfully.——=Rouppe. dun,
de Chim. No. g3.

It decompofes water at the common temperature, carbonic
acid and carbonated hydrogen being fcparated,———Lam-
padius.

If burnt in conta& with air, its acidifiable bafe attralls
oxygen, and becomes a peculiar acid, which, with a cer-
tain portion of caloric, afflumes a gafeous form.

CarBonic Acip Gas, formerly termed fxed air, or
aérial acid, was difcovered by Dr. Black, it is formed by
the combination juft mentioned, of carbon, oxygen, and
caloric. Igs compofition appears to be 28 parts of carbon,
and 72 of oxygen, with a certain portion of caloric. Pure
charcoal being burnt in a veffel of oxygen gas, carbonic acid
is direftly formed, in a quantity precifely equal to that of
the charcoal and oxygen employed. It is heavier than the
air of the atmofphere, of which, according to Von Hum-
boldt, i1t forms a 66th part, in the proportion of 1lto1;
it has a penetrating odour and-four tafte, and will ferve
neither for refpiration nor combuftion. It is found ina
gafeous and pure ftate, in many fubterraneous places. It
1s generated during the decompofition of animal and vegeta-
ble {ubftances, particularly during the fermentative procefs,
and is found in the air of the atmofphere in a very fmall
proportion. Itreadily combincs with cold water, to which
it gives a peculiar pungent tafte, rendering it manifeftly
acid, heat or congelation again fgparating it from the water.
It exilts in a concrete ftate, in combination with alkalies ;
and with the earths, particularly with the calcareous; cau-
fing thele fubftances to exift in a mild ftate, which always,
when perfeétly pure, manifelt a confiderable degree of
caufticity. It alfo renders them eflervefcent with acids,
from its liberation in a gafeous ftate, in confequence of the
new combination. The fuperior degree of attraétion of
carbon for oxygen, renders this gas very difficult of decom-
polition.

Mr. Smithfun Tennant, Lowever, by expofing carboric
acid gas to phofphoruus, and calcareous earth, in a red heat,
cbtained, as he fuppofed, a decompofition of the gas. The
oxygen united with the phofphorus, and compofed the
phofphoric acid, which united with the calcareous earth,
the carbon being depofited refembling the charcoal yielded
by vegetable matter .eme=Phbily Tranf. 1791,
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Dr. Pearfon made {everal experiments, by which the car-
bonic acid was decompounded, and refolved into refpirable
air and charcoal.—==—=Phil. Tranf. 1793. .

Profeflor Gottling informs us that, by heating over a
charcoal fire, in a glafs veflel, a mixture of phofphorus
and carbonate of foda, or carbonate of pot-ath, the phof-
phorus will be kindled, and its greateft part confumed,
and that the refiduuvm is of an uniform black colour, the
falts of which being diffolved in water, there remains an
infoluble carbon, of a deep black colour.—==Gottling’s
Almanack,

CARBONATED HYDROGEN GAs, or Hydro-carbonate
Gas, is formed by the union of hydrogen with a portion of
carbon and caloric. It may be obtained by diftillation from
moiftened charcoal,

In illuftration of the different ftates of compofition in
which the conftituent principles of azote enter into the for-
mation of bodies, Girtanner obferved, that charcoal, or
the oxide of the diamond, is found in many bodies, and
the diamond itfelf in none, We obtain, by our chemical
decompofitions charcoal and not diamond. We know no
diamantic acid, although well acquainted with carbonic
acid. No Chemift fpeaks of our exhaling diamond by re-
{piration, but many of charcoal or carbon. The diamond
itfelf is, perhaps, not a fimple body, it ftill probably con-
tains oxygen, for if I do not deceive myfelf, all tranfparent
bodies contain it more or lefs. Ann. de Chim. 100.

When it is confidered that the diamond and not charcoal
is the real bafe of this acid, furely the language of Dr.
Pearfon is to be preferred, and p1AMOND being the bafe,
PLUMBAGO fhould be confidered as an oxidule of diamond,
CHARCOAL as an oxide of diamend, and that which has

been hitherto termed carbonic acid, fhould be termed the
ACID of pramonND.

CARBONATES are neutral falts compofed of ths carbo-
nic acid, and certain bafes.

CARBONATE of PoT-asH, formerly called aerated pot-
afb, or aérated vegetable alkali, is made by expofing a fo-
]utmn_of alkali to the carbonic acid gas until faturated,
when it will yield oblique tetrahedral prifms, terminating in
dihedral truncated fummits. It has now lefs of the urinous
talte, but ftill changes the infufion of violets green. It
does not attradt moifture from the air, but rather parts with



43

. o,
its water of cryftallization. By expofure to heat, it lofes its
acid, is rendered pure alkali, and capable of uniting with
filex and forming glafs; it is decompofed by quick lime,
and by all the acids. Four parts of cold water are required
for its folution. 100 parts contain 23 acid, 70 alkali, and
5 water. Bergman. :

In confequence of the carbonic acid having a greater af.
finity with lime than with alkalies, the former being added
to a folution of the latter, it feizes the carbonic acid, and
the PURE, CAUSTIC ALKALI, is lett.

CarBONATE of Sopa, formerly termed aérated mineral
Alkali and Natron, when completely faturated with carbonic
acid, yields cryftals in the form of rhomboidal plates, or of
rhomboidal oftahedra, of a urinary tafte. It is decompofed
by quick-lime, by the acids, and by fire; in the fame man.-
ner as the former carbonate ; but it is more eafily decompo-
fable by phofphorus, than the other carbonates. It foon
parts with its water of cryftallization ; contains in 100 parts,
16 acid, zo alkali, and 64 water; and for folution, requires
two parts of cold, but only its own weight of hot water.

CARBONATE of AMMOKIAC, or concrete wolatile Alka-
/i, may be obtained from many animal fubftances. It may
be formed, by pafling the carbonic acid gas through a folu-
tion of ammoniac; by expoling the ammoniac in a veflel of
the carbonic acid gas ; or by diftilling it from a mixture of
ammoniac and the carbonate of pot-ath, or carbonate of
lime, or other neutral falts containing this acid. It dif-
folves in its own weight of cold water, and contains in 100
parts, 45 acid, 41 alkali, and 12 water. It may be decom-
pofed by moft of the acids, their affinity with ammoniac ex.
ceeding that of the carbonic. Its cryftals are tetrahedral;
or oftahedral prifms, having four angles truncated, with
dihedral fummits. It is very volatile in the fire, and chan-
ges in its cumjijnﬁtian, with every change of its temperature,
giving out carbonic acid when heated, and abforbing it again
‘as it cools : when paffed through a tube heated red, itis de-
compounded into water, chaicoal, nitrogen, and hydro-car-
bonate.

CARBONATE of LimE, alfo called mild calcareons Earth,
exifts in the form of chalk, marble, lime-flone, calcareous
Jpar, flalallite, &c. It has not been cryftallized by art, but
1s found varioully cryftallized in its native ftate, in different
modifications of the obtufe rhomboid, in its primitive form.
It has then a laminated texture, feparates into rhomboidal
fragments, and yields a double refraétion. It contains 0,55
lime, 0,34 acid, water o,11. By intenfe heat, the acid is
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difen , and pure lime remains; -this, by. expofure to
air, E:l s to pieces ; but in time recovers its original hard-
nefs, by re-abforbing carbonic acid gas. It is decompofed
by almoft all the acids, by their fuperior degree of attrati-
on for lime, when other calcareous falts are formed, the
earbonic acid efcaping in a gafeous form, and occafioning
effervelcence.

Acipurous CARBONATE of LiME is formed by the
folution of this carbonate in water impregnated with car-
bonic acid.

CARBONATE of BARYT, Barolite, Kirav. Witherite,
Werner. This combination has no tafte, is not altered in
the air, is almoft infoluble in water, but is decompounded
by heat, and by all the acids. It is found either in ftriated,
compa&, femitranfparent, white, or greyith white maffes,
or in hexahedral cryftals. Sp. gr. 4,3 10 4,33. 100 parts
contain 0,80 pure baryt, 0,20 acid. Diffolved in water im-
pregnated with carbonic acid, it is the moft effectual teft of
the prefence of fulphuric acid. Guyton.

CArRBONATE of MAGNESIA, not fully faturated, or the
magnefia of the fhops, is not found in this combination,
but is obtained by precipitation with the carbonates of al-
kali fiom the fulphate of magnefia. It is foluble in water,
in the proportion of feveral grains to an ounce. It lofes
its water and acid by calcination, the refidue being purs
magnefia, {ometimes called calcined magnefia. Cold water
diffolves more than hot, it is therefore precipitated by heat-
ing the folution.=—=—Butini.

When fully faturated with carbonic acid, it becomes more
foluble, and by flow evaporation will cryftallize in hexa-
gonal prifms with hexagonal {fummits, Gren.

Moagnefia, 1 powder, not faturated, contains magnefia
0,40, acid 0,48, water o,12. In faturated cryftals magne-
fia 0,25 acid o, 50, water o0,25. Tabl. de Fourcroy, 1800.

CARBONATE of ALUMINE is formed by the acid of the
carbonates of alkalies, combining with the earth thereby
precipitated from a folution of alum. It has been found
near Halle, in Magdebourg, and is alfo called lac lunce.
It varies in its proportions.

CArRBONATE of STRONTIAN is found at Strontian, in
Scotland, formed in fmall ftriated hexahedral prifms, of a
light green, and not quite opake. It melts into a green
glafs, and gives the flames of coals a purple hue. Sp. gr.
3,658. It contains acid o,30, ftrontian 0,62, water 0,08,
It is only decompofable by baryt,eeFourcroy.
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Jarging it, by a greenith or bluith circum-ambient flame.
It fuffocates animals, and is unchangeable by light, caloric,
or combuftible bodies. It unites with water with great ra-
pidity and heat, forming the fluid muriatic acid.

OXYGENATED MuURIATIC AcCID, is formed by the ad-
dition of oxygen to the muriatic acid, which it feizes with
avidity, whenever it is prefented to it. It is therefore readi-
ly obtained by diftillation of the muriatic acid, frem fub-
ftances containing much oxygen; fuch are the oxides of
metals, particularly the native oxide of manganefe. The
acid is, in this ftate, of a yellowith colour, of an auftere
tafte, and of an exceflively ftrong difagreeable fmell ; its va-
pours irritating the larynx violently. It renders the blue
colours of vegetables white, and thus deftroys the colour of
moit fubftances, thereby lofing its oxygen. When*al:rout
the freezing point, it cryftallizes, in quadrangular fpicule.
It oxidates metals with rapidity, and thickens oils. By com-
municating its oxygen to {ulphur, it produces the fulphuri¢
acid. [Expofed to the light, oxygen gas is feparated, and
ordinary muriatic acid is left; and as its lofs of oxygen 1s
in a direét ratio of the quantity of light, the oxy-muriatic
acid has been propofed as a PHOTOMETER.

It feems to diﬁgr from the common muriatic acid, on the
fame principle as the nitric and fulphuric acids differ from
the nitrous and {ulphureous ; the fimple or the oxygenated
muriatic acid appearing to be formed, according to the
greater or lefs quantity of oxygen, united to the pure radi-
cal. Dr. Gren, thercfore, propofes the (ubftitution of the

terms muriatous for muriatic, and muriatic for oxygenated

muriatic ; by analogy from fulpbureous and fulpburic, nitrous
and nitric, &c. Suppofing the ordinary muriatic acid to be
an imperfed acid, and the oxy-muriatic to be a perfeé acid,
but not a fuper-faturation with oxygen.

When it is mixed with ammoniac, decompofition with
great effervelcence, takes place; no neutral falt is formed;
but the hydrogen of the ammoniac, combining with the {u-
perabundant oxygen of the acid, forms water, the nitrogen
efcapes in the form of gas, and common muriatic acid is
left. If the acid and the ammoniac are mixed in the ftate
of gas, confiderable detonation and inflammation fucceed,

Phofphorus and carbon immediately unite with its oxygen,
and form phofphoric and carbonic acids.

Phofphorus, charcval, cinnabar, antimony, bifmuth, zing,
and feveral other combuftible bodies, reduced to powder, are
fpontaneoufly inflamed when thrown into this acid, warmed
and in a ftate of vapour,————Grex,
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It removes the ftain of common ink, though it does not
affeét printer’s ink. Itis therefore recommended for clean.
ing old books and prints. Half an ounce of minium being
added to three ounces of commoa muriatic acid, will ren-
der it fit ior this purpofe ———=Fabroni Gisrnale Litt. di Na-

poli.

It powerfully bleeches linen, cotton cloths, and paper;
and in the proportion of twelve ounces to forty-eight pounds
of fpirit of wine, itis exceedingly efficacious in bleaching
raw filk, and even entire garments.———ZFournal de Phyfique,
XLIII.

MURIATES are neutral falts, formed by the muriatic
acid, and certain bafes.

MuRriATE of PoT-AsH, the febrifuge Salt of Sylvius,
It congains in 100 grains, 29,68 acid, 61,47 alkali, and 6,83
water. It'is found in {ea-water, in old plaifter, and in ve«
getable and animal fluids. It cryftallizes in cubes, which
have a ftrong, bitter, difagreeable tafte. '

MUuRriaTE of Sopa, Marine Salt, Common Salt, Rock
Salt, Bay Salt, or Sal Gem, contains in 100 grains 44 acid,
46 alkali, and 11 water. It is found native, in mines, m
many places, but particularly in Pcland and Hungaiy.
Thefe mines appearing, from the fhells, madrepores, &c.
which are found in them, to have been formed by the dry.
ing up of vaft lakes. Itis alfo obtained by extrafting it
from fea water, by evaporation, purification, &c. It is not
decompofed by filica, and but flightly by clay. It however
occafions clay to fufe readily, and is thus employed in glas
zing pottery: it affilts the fufion of gla/s alfo. It has a pe-
netrating pleafant talle, decripitates on hot coals, and by
great heat, is volatilized without decompofition, It cry-
itallizes in cubes, or in hollow tetrahedrons, fuluble in 2,4
their weight of cold water. '

The foda is advantageoully obtained from it by the addi-
tion of nitric acid, and the oxides of lead. The foda is al-
fo feparable by baryt, pot-afh, and particularly by the ves

table acid combined with lead ; the muriatic acid uniting
with the lead, and forming a muriate, whilit the foda com+
bines with the vegetable acid, from which it may be after-
wards freed by evaporation and calcination.

Prouft has difcovered mercury in the muriatic acid, in the
ftate of corrofive fublimate, ariilz{ng from mercury which is
naturally contained in fea falt, Fournal de Phyfique.

MURIATE of AMMONIAC, or Sal Ammeniac, is found
native in many parts, particulaily in the neighbourhood of
volcanos, It is obtained artificially, by diftillation from




o

the foot, formed by the combuftion of the excrements of a-
nimals which feed on faline plants, 100 parts contain 52
acid, 40 ammoniac, and 8 water. It cryftallizes in qua-
drangular prifms, with tetrahedral pyramids ; or in rhombic
or oftahedral cryftals; of a tharp, acid, urinous tafte, fhow-
ing a flight degree of dudility under the hammer. It dif-
folves in three parts and a half of water, at 60°. Itis not
decompofed by clay, nor entirely by magnefia: but is com-
pletely decompofed by lime, and fixed alkalies, the ammo-
niac being difengaged in the ftate of gas, leaving a muriate
of lime or of alkali. If the lime or fixed alkali is pure,
cauffic or pure ammoniac is obtained, but if the carbonate
of lime or of alkali be employed, then a carbonate of am-
moniac is the refult of the procefs.

MURIATE of LiME, Muriated Calx, Calcareous Marine
Salt, or Glauber's fixed Sal ammoniac, is found in mineral
waters, but particularly in the waters of the fea, to which
it contributes to give their bitter tafte. It conftitutes the
refidue of the diﬁillatiun of 3 parts of lime, 1 of water,,
and 1 of muriate of ammoniac. It fpeedily deliquelces,
and therefore, cryftallizes with difficulty, in hexahedral
prifins, with hexahedral fummits. 100 parts of lime rake
up 86 of real marine acid. Itis decompofed by baryt, and
the alkalies. It fufes with a moderate heat, and becomes
the Phofphorus of Homberg, which gives light when ftruck
upon or fcratched. A very ftrong folution, being mixed
with the concentrated fulphuric acid, a folid precipitate is
formed, and the acid difengaged in vapours ; the two liquids.
appearing to be inftantly transformed into a folid. Like the -
nitrate of lime, this falt renders the flame of alcohol red.

MuRriATE of MAGNEsIA exifts in the mother water of
falt-works, in fprings, and in the waters of the fea. It
forms acicular, but deliquefcent cryftals, of an acrid and
bitter tafte. 100 parts contain 34 of acid, 41 of maguefa,
25 of water..

MUuURIATE of BARYT does not feem to exift native. When
obtained artificially, it forms in tabular cryftals, which do
not fuffer any change in the air or fire, and have a naufeous-
and burning tafte. Pure alkalies and earths have no effeft
on this falt. The fulphuric and fluoric acids decompofe it
very readily ; hence this falt is highly ufeful to deteét the.
prefence of thefe acids in any mixture. ‘This falt produces
the fame effect on the flame of alcohol as the nitrate of baryt:
does, giving ita yellowifh white hue, *
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A little of this muriate being put into the fulphuric acid,
violent cracklings or fmall explofions fucceed, and it a fmall
piece of phofphorus be alfo dropped in, a violent explofion
takes place: the addition of heat will alfo occafion its ex-
plofion. This muriate being rubbed with an equal quanti-
ty of phofphorus, a violent explofion follows with a flafh of
Light. If mixed with charcoal, and {martly flruck with a
hammer, flame, but not much noife, fucceeds; but with
pit-coal, fparks, and fome fmall reports are prudqced :
with fulphur a report and flame ; and with fulphuret of pot-
ath, and of arfenic the fame effetts follow, but in a higher
degree. Detonations in. various degrees are occafioned by
its being rubbed with loaf-fugar, oils, camphor, rofin,
gum-arabic, indigo, aurum mufivum, &c.———Manchefler
Memoirs, vol. v. part 1.

The oxy-muriate of carbonated pot-afh increafes the
blacknefs of ink, ufed in the proportion of 1 to 5 of the
fulphates contained in the ink. The colours of logwood,
weld, cochinelle, and archil, are improved by it, if no
heat be employed. Being blended with foap, the foap ie
improved in its qualities. A. F. Forfytk, Nicholfon's
Fournal, _?’H{y, 1799.

Being employed in the fabrication of gun-powder inftead
of nitre, the tﬂi&s produced by its ignition, are augmented
to a four-fold degree ; and the mixture will explode by
mere trituration.

Oxy-MURIATE of Sopa differs from that of pot-afh,
in being more difpofed to effervefcence, and to folution in
alcohol.

Of the other oxy-muriates but little is known. Pan
Mons fays, he formed the 0 X¥-MURIATE of AMMONIAC -
but Gren aflerts that fuch a combination cannot exift. ;

NITRO-MURIATIC AcIp, or Agua Regia, is formed
by diftillation of the nitric and muriatic acids in the propor-
tion of two parts of the former, and one of the latter. Four
ounces of fal-ammoniac diffolved gradually, in the cold, in
one pound of nitric acid, forms an aqua regia. The mu-
riatic acid, in thefe proceffes, attaches to itfelf a portion of
the oxygen from the nitric acid, as well as a portion of ni-
trous gas ; forming a mixtuie of muriatic acid thus oxyge-
nated and of nitrous acid.

Tl}e nitro-muriatic is of a yellow colour, and its fpecific
gravity is lefs than that of either of the acids employed. It
readiiy diﬂ'u}ves gold, which is not dove Uy either of the
acids of which it 1s compofed. Itis employed by the dyers

for the folution of tin, which nitric acid currodes, and oxi-
uates without diffolving,
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OF ACID OF BORAX.

ACID OF BORAX, formerly called Homberg's Sedative
Salt, has been found naturally formed in feveral parts, but it
is generally found in combination with foda, forming borax,
from which it is obtained by fublimation, or cryftallization,
‘The nirric and muriatic acids may be employed for this pur-
pofe ; but half its weight of fulphuric acid poured on bo-
rax, yields the acid by fublimation, in a beautiful ftate. It
is alfo obtained by cryftallization, by adding fulphuric acid
to a folution of borax in hot water. ‘The acid 1s depofited
on the fides of the veflel, of a white, fcaly, glittering ap-
pearance, as the mixture cools: it is alfo feparated by the
vegetable acids. It yields a faline cool tafte, and redden
the bluc vegetable infufions. It requires one pourd of
boiling water for the diffolution of 183 grains, butis difs
folved more eafily in alcohol ; the folution being of a beau-
tiful green, and burning with a green flame. Expofed to.
the fire, it becomes a vitriform and tranfparent {ubftance, if
dry ; but if moift, it fublimes, being mechanically raifed
up with the aqueous vapours. But its fixity in fire greatly
diftinguifhes it from the other mineral acids. Its acidifiable
bafe has not yet been feparated. 3

BorATE of SoDA, or Borax, is formed by the combi-
nation of acid of borax and foda. The borax of commerce
is a borate fuperfaturated with foda. Itis found in a cry- .
ftallized ftate, at the bottom of certain f{alt lakes in a hal_‘rm
volcanic diftrit of the kingdom of Thibet, invefted ina

. greafy covering, and is called brute borax, tincall, or chry-

focolla. 1t is alfo found in a purer ftate in the mines of
Riquintipa, and of Efcapa. A ftll purer kind comes from
China. It is beft purified by leng boiling ; the cryftals this.
affords, being again purified by a fecond filtration and
cryftallization. When purified, itis white and tranfparens,.
with fomewhat of a greafy frafture. It has a pleafant acid:
tafte, renders the blue vegetable infufions green, and forms.
in hexahedral prifmatic cryftals, two fides of which exceed
the others in breadth, terminated by three fided fummits, It.
requires twelve times its weight of cold water to diffolve it;
but it is diffolved in fix times its weight#f boiling water..
Expofed to a moderate heat, it melts with its water of
cryftallization, and is reduced into white opake light mafs,
when it is commonly called ¢glejned borax, In a more
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violent heat it is fufed into a tranfparent greenifh yellow
glafs, foluble in water, and efflorefcing in the air.  Baryt,
magnefia, and lime, decompofe borax. It ferves as a flux
to vitrifiable earths, it alfo vitrifies clay, but lefs complete=
ly. It is employed in forming reducing fluxes ; it may
alfo be ufed in re-producing the fufion of glafs; and in
foldering metals it is highly ufeful, cleanfing the {urface of
the metal, and aflifting the fufion of the folder,

BorATE of PoT-AsH, formed by the combinaticn of
the acid of borax with f;:nr-q,v‘b, is obtained either by adding
pot-afh to a folution of borate of foda, or by directly com-
bining the acid with the pot-afh. It cryftallizes in paral-
lelopepidons. |

BoraTE of Ammoniac forms in fmall rhomboidal
cryftals, eafily decompofed by fire. :

BorATE of MaGNESIA is of very difficult folution in
water. It yields cryftalline grains by evaporation, and i3
decompofed by lime.

BORATE og ALUMINE is not very foluble, and melts in
the fire into a glafs. Lime, magnefia, and the alkalies de-
compofe it. |

BoraTE of LiME, or Boracite, has been found in the
gypfum of Luneburg, in cryftals whofe form appears to be a
cube truncated all round on its corners and edges. It
is infoluble in water, cuts glafs, and ftrikes fire with fteel.

BoraTE of BarYT, and of STRONTIAN, have not yet
been fufficiently examined.

With SiLEx in the dry way borax forms a vitreous
fubftance by fufion : but does not unite with it in the hu-
mid way.

et ) I —

OF FLUORIC ACID.

FLUORIC ACID is derived from the fpar, formed
this acid, and calcareous earth, and whi.ch,P{flr::mml:EtprE{.
perty of accelerating the fufion of other ftones, is termed
FLUOR sPAR. It is thus obtained; the ftone is diftilled
in a leaden retort, with its own weight of fulphuric acid,
when a gas, termed fluoric acid gas, is detached, which
forms the fluoric acid, on coming in contaét with water;
the {ulphuric acid, at the fame time, forming gypfum, by
combining with the calcareous earth. Being diftilled .in
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glafs, it feizcs the ﬁliﬂ:musiearth of the glafs, and volatili.
zing it with itfelf, depofits it as a filiceous cruft on the fur.
face of the water in the receiver. In fmell and tafte it re.
{fembles the muriatic acid.

It does not aét on gold, or filver, but cembines in prefer.
ence with their oxides. From its power of di elving
filiceous earth, it is employed for the purpofe of etching on

lafs.
: The fluoric acid prefents an excellent means of detefting
the prefence of lime, it taking it even from the fulphuric
acid and immediately precipitating with it.

Its radical is not yet known, but it mppears not to be
faturated with oxygen, Gren, therefore, thinks we have not
had it in its perfed? or oxygenated ftate, and that it theretore
delerves farther inveftigation,

FLuaTe of PoT-ASH isa gelatinous fubftance, which
readily difflolves in water, deliquefces in the atmofphere,
and i1s with difficulty chryftallized. It is decompounded

by lime, the lime uniting with the acid, and forming rege.
nerated fluor: it is decompofable alfo by the fulphuric acid,
FLUATE of Sopa is not readily foluble in water, It

forms {mall cubic or oblong tetrahedral cryftals, which de-
crepitate like common falt, and are decompofable in the
fame manner as the former. ;

FLuaTe of AmMmoniac fhoots into fmall columnar
cryftals, which have a bitter tafte, and are deliquefcent. It
is perfettly fublimable by heat, and forms, when dry, a
fubftance refembling flint.

FLUATE of LimE, or Fluor Spar, is of a compaét (par-
ry texture, of various colours, hard and brittle. Sp. gr. 3,09
to 3,19, nearly infoluble in water, and becomes phofphorefcent
in a moderate heat. It promotes the fufion of clay, and
other earthy fubftances, but is not very fufible itfelf, Its
general form of cryftallization is that of the cube, and of its
more fimple modifications. It contains acid 16, lime g7,
water 27.  Scheele.  'The amorphous and earthy has, ac-
cording to Pelletier, acid 28,5, lime 21, water 1, filex 31,
alumine 15,5, iron 1, muriaticacid 1, phofphoric acid 1.

FLUATE of ARGILL has been found in Greenland. But
the combinations of this acid with the other earths have not
been much attended to.

Thele fiuates act on filica, and by diffolving it, become
Sfiliceous fluates.

As an examination of the different Subflances from aubich
the acids.are obtained, cannot but facilitate the knowledge of

|
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the nature of the acids themfelves, the remaining acids will
be treated of, when the analyfis of the refpective [ubflances
from awbhich they are produced, are defcribed. This is the
more neceflary, fince, as feveral of thefe acids appear to owe
their exiflence to certain proceffes of animal and vegetable

life ; thefe can alfo be taken into confideration at the [ame

time,

METALLIC SUBSTANCES.

THESE are diftinguifhed by their ablolute gpacity, great
degree of grawity, and peculiar brilliancy 5 to which may
be added their dufility, which property, however, is not
perhaps poffeffed by all metals.

They are concealed in the earth, and from ores, which
exifting in crevices of rocks, are called weins, and are dif-
tinguithed into lewel, or into inclined, direft, or obligue,
according to the angle they make with the horizon. The
part of the rock refting on the vein, is termed, the roof';
and that on which the vein refts, the bed of the wein. When
found in fpherical parts, or mafles, they are called bellies,
or flockavorks.

MEeTaLs appear to be fimple fubftances, They are 4f-
Jayed, and their fpecies afcertained, by the Docimaftic Aét,
or DOCIMASIA. The metallic part is firk cleared, as
much as poffible, from the foreign, or ftony fubftances, with
which it is blended, and whichis called the gangue, by firft,
reducing the ore to powder, in which ftate it is called flich,
and then by wathing. It is then forrefied to diffipate the
fulphur and arfenic; and laftly, fufed by the addition of
fome ﬂux,.cuntaining the eoally principle, to difengage the
oxygen, with which the metal has been impregnated, during
the previous calcination, or torrefaétion.

They are found. 1.1In the form of a native metal. 2. In
the form of calx or oxides. 3. Combined with arfenic, or {ul-
phur. When nature has beftowed on them their
metallic aplpearance, or they are only alloyed with other
metals, or femi-metals, they are faid to be zative. When
combined, as they commonly are in mines, with fome un-
~metallic {ubftance, they are faid to be mineralized ; the
fubftance that fets them in that ftate, is called a mineralizer 3
and the cc:-m[{mund of both, an ore; which term is applica-
ble, when ones, or earths, contain metallic fubftances,
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whether native or mineralized, in a notable proportion,
They are commonly mineralized by oxygen, in its concrete
ftate, to which is often fuper-added, the carbonic acid,
Next to thefe, fulphur, and arfenic, in its oxidated ftate,
occur ; thefe lalt generally communicate a metallic luftre,
The fulphuric, muriatic, phofphoric, arfenical, and me.
lybdenic acids, are lefs commonly met with. 3

They fufe at a certain degree of heat, and obtain a con.
vex furface ; and if fuffered to cool flowly, they exhibit
cryltallizations of confiderable regularity If continued ip
a ftate of fufion, they lofe their brilliancy, and become an
opake powder, or metallic oxide, or calx ; acquiring weight,
and abforbing a certain portion of oxygen, during the
tranfition. If this be abforbed to faturation, the oxide
may be called perfel?, if not, imperfel?. If urged by a
ftrorger heat, all the oxides, except of quickfilver, are
converted into a vitriform fubftance, or METALLIC GLASS,

Thefe mixed with other glafles form glafs pafles, and
artificial gems, pigmenis for enamel and porcelain, enamel
itfelf and the finer glazings.

‘That metals are calcined, or rather oxidated, in confe-
quence of their abforbing oxygen, is proved, by this pro.
cefs taking place only when oxygen is prefent ; and by their
giving it out, in exatly the fame quantity and proportion,
on their reduétion, or return to the metallic ftate. They
undergo this procefs of calcination, or oxidation, alfo from
the attion of humidity : the water is decompofed ; its hy.
drogen being diflipated, whilft its oxygen combines with
the metal. The bafer metals have their furfaces tarnifhed
by expofure to the air, being afted on by the carbonic acid
and oxygen, the tarnifb or ruff being a carbonated oxide
of the metal. They are all foluble in acids, and precipi-
table therefrom by alkalies; or, platina excepted, by
Pruffian alkali. Acids are decompofed, during their com-
bination with metals, their oxygen combining with the
metal, and forming a metallic oxide : this is either diffol-
ved, and forms a metallic falt, or the metal is only corroded
and the oxide precipitated.

Metals may be diffolved by means of alkaline fulphurets,
and the metalyand the fulphur may be precipitated togethar,
This precipitate is a combination of the metal with the ba-
fis of fulphurated hydrogen gas, and is called a METALLIC
HYDRO-SULPHURET. They may alfo be made to enter
into combination with ammoniac, when fubftances are form-
ed which are termed AMMONIURETS.

If calcined, and not too volatile, they communicate 2
tinge to borax and microfcomic falt, after fufion, or render
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them opake. When perfectly fufed, they are, for the moft
patt, mifcible, or combinable with each other ; but, except-
ing iron, refufe to mix with their own oxides, or with moft
other unmetallic fubftances.

They however unite with fulphur, phofphorus, charcoal,
ammoniac, hydrogen, and alkaline fulphurets. Thus we
have metallic SULPHURETS, PHOSPHURETS, CARBURETS,
AMMONIURETS, HYDRURETS, and HYDRO-SULPHUR~
ETS.

The names of fuch metallic fubftances as are at prefent
known, are,

1. Platma. 2. Gold. 3. Silver. 4. Quickfilver. 3.
Copper. 6. Iron, 7.Lead. 8. Tin. 9. Zinc. 10. An-
timony. 11. Bifmuth. 12. Cobalt. 13. Nickel. 14.
Manganefe. 15. Uranite. 16. Sylvanite. 17. Titanite,
18. Chrome. 19. Arfenic. 20. Molybdenite. 21. Tung-
ftenite.

The three firft, undergoing no oxidation in our furnaces,
are called perfeét or noble metals, and the others imperfels,
or bafe. The oxides of the former may, however, be ob-
tained by other means ; and differ from thofe of the bafer
metals in this, that they, as well as that of quickfilver, are
reduced to a metallic ftate, by mere heat; whereas thofe of
the bafer metals require the addition of a combuftible mat-
ter. Thofe which are not at all, or flightly maleable, have
been termed femi-metals. The four laft are capable of fuch
complete oxidation as to be converted into real acids, and
are therefore called acidifiable metals.

PYRITES, or Marcafites, are METALLIC SULPHURETS,
which are formed by the union of metals with fiulpbur. The
moft common of thefe are the SULPHURETS OF IRON.

o —

PLATINA comes to us in a granular ftate from Peru.
It has no known ore, but is found in a metailic ftate, only
among alluvial gold ores.

Its colour is between the tin and filver white. Sp. or.
20,6 to 23: being the moft ponderous of all known bodies.
It is confiderably malleable, and duéile; but harder than
gold. It is not affected by the aftion of the air, nor by
the heat of an ordinary furnace; but yields to the heat pro-
duced by powerful burning glafes, and to that excited by
ignited oxygen gas.

It is often mixed with quickfilver, and gold, and is inti-
mately combined with iron, and therefoie magnetic, The
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mercury may be driven from it by heat, and the iron may
be feparated from it by diffolving it in eight times its weight
of nitro-muriatic acid, and either precipitating the iron, by
Proffian alkali, or the Platina itfelf by muriate of ammoni.
ac. This precipitation of plaiina, by the muriate of am-
moniac, affords a fimple method of afcertaining the mixture
of this metal, with gold, fince the muriate of ammoniac hag
no vifible effe€t on the folution of gold.

It is foluble in the nitro-muriatic, and the oxy-muriatic
acid; the faturated folution being of a dark-red colour, It
is precipitable from this folution, by pot-ath, and muriate
of ammoniac; lefs freely by foda, not vifibly by the Pruffian
alkali, and not at all, by a dilute folution of fulphate of
iron : thefe properties diftinguifh it from gold. Berthollt
found it in a great meafure acidified, when{in folution, which
accounts for fome of its fingular properties. The folution
depofits fmall irregular fawn-coloured cryftals, the murz-
ATE of PLATINA ; and if concentrated, it yields larger
cryftals, fometimes of an oftahedral form. Bergman,

It amalgamates, though with difficulty and very {paring-
1y, with guickfilver, and is capable of being alloyed with
moft of the known metals. 7

With bifinuth it unites eafily, and yields a mafs of little
duétility : with antimony, its fufion is facilitated, but its
weight and dultility are leflened : and by =inc it is rendered |
more fufible, the alloy being very hard. It unites eafily
with #iz, is very fufible, and unlefs the tin is in large pro- |
portion, the alloy is very brittle, : ;

It unites very well with Jead.  One ounce of platina be-
ing cupelled with 20 cunces of lead, the platina gains the
power of being forged and foldered completely, without the
affiftance of any other metal.——Baume. |

It will not unite with forged iron, but melted with crude
aron, the alloy is fo hard, the file will not touch it; it is
duétile in the cold, but breaks fhort when hot,=s——I zavis. :

With eopper, the alloy is du&tile : when the copperisin |
the propoition of three or four to one, it takes a fine polifh, |
and does not tarnith in the fpace of ten years. With filwver,
the alloy 1s hard, without dudility, and tarnifhes. But
with gold, it can only be alloyed by the moft violent heatj
the colour of the gold is prodigioufly altered, and the alloy
poflefles confiderable duétility. -

Platina free from iron, being fufed with phofphorus, :
long continued heat, is obtained in a concrete porous tormy |
and may be formed into a folid mafs, under the hammery
being a PHOSPHURET of PLATINA.
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GOLD.—Its colour is orange red, or reddith yellow. Sp.
gr. 19,3. melts at 32°. Wedgwood. It may be volatilized
and calcined, in high and long continued heats. It is the
moft perfcét, dudile, tenacious, and unchangeable of all
the known metals. Not being combinable with oxygen,
fulphur, &c. in low heats, i® can never be found, ftriétly
fpeaking, mineralized.

It is found in compaét mufles, or interfperfed in various
modes. Its form of cryftallization is generally the alumini-
form oftahedron, with its modifications.

It is more extenfively diffufed, though in exceeding fmall
quantit es, than any other metal, except iron. It has been
obtained from wegetables, by Becher.—~From rotted manure,
garden-mould, and wacultivated earth, by Monfieur Sage.
—From afbes, by Berthollet. Gold may therefore be faid
to exift 10 wegetables.

It is not attacked by the fulphuric acid, and is very flight-
ly afted on by the: #itric acid; but is attacked with moft
energy by the witro-muriatic acid, or aqua regia, as it is
called, aud the oxy-muriatic acid, which are the true folvents
of gold. This folution yields yellow cryftals, refembling
topazes, in truncated oftahedra, thefe cryftals being a true
MURIATE of GoLD. It tinges animal {ubftances purple,
and by diftillation, yields a red liquor, called by the adepts,
the red lign. An OXIDE OF GOLD is precipitated from this
folution, in a yellswv poawder, nearly in a metallic flate, by
lime, magnefia, and by alkalies ; the precipitate being folu-
ble in the Julphurice, nitric, and muriatic acids.

. When precipitated by ammoniac from the yellow folution,
it is called FULMINATING GOLD, it detonating when gen-
tly heated. Fulminatipg gold has been proved to be a mix-
ture of ammoniac, and oxide of gold; the oxygen of the
latter, and the hydrogen of the alkali, taking fire by fimple
heat, detonate ; and the gold is reftored to its metaliic ftate.

It does not unite with nitrogen, hydrogen, carbon, nor
fulphur; nor does it a& on water or the metallic oxides
Faur{rqr, 1200,

It is precipitated from its folution by feveral metals, fuch
as lead, iron, filver, copper, bifmuth, mercury, zinc, and
tin. This laft precipitates it in a powder, much ufed in
porcelain manufaories, termed, THE PURPLE POWDER
of CassIUs. It may be inftantly precipitated, and revivi-
fied by ather, the gold immediately forming a ftratum at
the furface of the now colourlefs liquor,
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Gold is alfo diffolved completely by the fulphurets of al.

kalies, merely by fufing equal parts of fulphur and pot-afh,
with one eighth ot the total weight of gold in leaves; it
may then be poured out, pulverifed, and diffolved in hot
water, being an HYDRO-SULPHURET of GOLD. Stah]
affirms, that by this procefs Mofes diffoived the golden calf,
It may be obtained pure, by precipitation, with a dilute fo-
lution of fulphate of iron, from a folution of gold, in ni-
tro-muriatic acid.
- It unites with moft of the other metals; and is rendered
brittle by arfenic, as well as by bifinuth, nickel, and anti.
mony, and unites well with #iz, and lead, but lofes all its
duttility.

Mour. Alchorne exprefles an opinion, that the addition of
2 very imall quantity of tin to fine gold, is not fo injurious
as workmen have imagined.——Phil. Tranf.

But after repeating Mr. Alchorne’s experiments, M,
‘Tillet is convinced, that the alloy of a very fmall quantit
of tin with gold is injurious, the mixture poflefling
hardnefs and rigidity. Mem. de I' Academie, 1790,

With 7roz, it forms a very bard and ufeful alloy ; and jl':_'!
eopper, it is made more fufible, and rendered of a redder
colour. This 2lluy is employed for coin, toys, gold-plate,
&c. It is rendered very pale by filver. This alloy formg
the green gold of goldimiths. <

Gold; from its extreme duétility, is drawn into very fine
wire, for embroidery, and into leaves of the greateft tenuity,
one grain being capable of exteniion over 563 [quare inches,

-

#
¥
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Gold is employed for the purpole of GiLDING the furfa-
ces of copper, brafs, and filver, in the following different
procefles. 1ft. Hot gilding, for the Or Moulu; the metal
to be gilt is firit wafthed with a folution of nitrate of mercu-
vy, or amalgamating wwater ; this gives a mercurial furface,
to which an amalgam of gold and mercury is applied ; from
which the mercury is driven off by heat. The colour is
then heightened, by burning on it a covering of gilders
avax, tormed of wax, verdigris, and blue vitriol ; it is thea
polithed, and brightened by a boiling folution of commen
{alt and cream of tartar. 2nd. Grecian gilding of filveris

tformed by a folution of gold in nitric acid, to which
fal-alembroth (a-triple falt formed by fal ammoniac and
corrofive fublimate) has been added. This {olution of go
evaporated to the confiltence of oil, is applied to the filvery
which it blackens, but which appears gilded after being

heated, 3d. Co/d gilding is performed by rubbing the me-
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SILVER, infmall ncedles, or in plates formed of thefe nee.
dles, united length-ways, ‘

It is diffolved in zitric acid with rapidity, if water be ad.
ded to the acid, and much nitrous gas is difengaged. The
folution is at firft, blue; but this colour difappears when
the filver is pure, and degenerates into 2 green, if it be al.
loyed with copper. Nitric acid will diffclve more than half
its weight of filver, the folution letting fall cryltals in hex-
agonal, triangular, or fquare plates, which are called ni-
TRATE of SILVER, or lunar cryfials, lunar nitre, &c. Thig
melted with a gentle heat, and poured into moulds as foon
as fuled, forms the lapis infernalis, or lunar cauftic.

By fixed alkalies it is precipitated from its folution, white;
by ammoniac, grey ; and by lime-water, olive-green.

It may be precipitated from a dilute folution, by a plate
of copper. The filver adheres like mofs to the copper, and
the liquid acquires a blue tinge from the copper, which is
diffolved in the room of the filver. It is likewife precipita-
ted by mercury, with which it will alfo amalgamate. Thefe
cr g als, being articulated into each other, give them the
- form of a vegetation, known by the name of the TREE of

DIANA, Arbor Diane, &c. .

Nitrated filver, being precipitated from its folution, fepa-
rated from the fluid, expofed three days to the air and light,
and mixed with liquid ammoniac; becomes, when dry,
FULMINATING SILVER. This exceeds in power, gun
powder, and even fulminating gold. Once obtained, it can
no longer be touched without a vielent detonation, no more
than one grain being fufficient to give rife to a dangerous
fulminarion : after this fulmination, the filver is found re-
duced or revivified, its oxygen having combined” with the
hydrogen of the ammoniac, by which water, in the ftate of
vapour is produced. This water, inftantly vaporifed, and
pollefling all the elafticity, and expanfive force of that fate,
1s the principal caufe of the phenomenon; in which the ni-
trogen of the ammoniac, with its whole expanfibility, bears
4 part.

I}t is readily combined with the muriatic acid, by adding
this acid to a folution of filver in the nitric acid, the Mv-
RIATE of SILVER being precipitated; this muriate is very
fufible, running into a grey and tranfparent fubftance, like
horn, and is then called LuUNA CORNEA, or horn filver;
this being fufed with four parts of pot-afh, the filver is found
in the pureft ftate, under a ftratum of fulphate of pot-afh,
and the remaining alkali. It may likewife be decompound-
ed by feveral other metals,
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Profeffor Hildebrant (ays, I have frequently re-diffolved,
in pure nitrous acid, the filver which I obtained from hern
filver, and always found a fmall quantity of black-powder
remaining at the bottom, which feemed to have the proper-
ties of gold, To appearance, part of the filver is converted
to gold ; but the Profeffor, accounts for it, from the filver,
though called pure, containing the gold thus found.

The muriate of filver, expofed to the light of the fun, foon
becomes brewn, oxygen gas being difengaged. Nitrated
filver, and moft of the folutions of metals, thus emit their
oxygen, and become coloured, ;

CARBONATE of SILVER may be obtained, by precipi-
tating it by the carbonate of alkali.

Sulphur unites with it ; this SULPHURET of SILVER is
known as witreous filver ore.

An ALKALINE SULPHURET of SILVER may be obtain-
ed by fulion with alkaline fulpburet, and from the {olution
of thisan HYDRO-SULPHURET of SILVER may be obtain-
ed by precipitation by an acid.

PHOSPHURET of sILVER may alfo be obtained by the
fulion of filver and pho/phorus. ]

Mr. Keir difcovered that a mixture of the witriolic and
mitrous acids, in a concentrated ftate, has a pecuiiar faculiy
of diffolving filver copioufly : and at the fame time, oxida-
ting tin, mercury, and nickel ; diflolving, however, a {mall
quantity of the latter, and having little or no aion on o-
ther metals. By dilution, the mixture becomes lefs capa-
ble of diffolving filver, and more capable of afting on other
metals. Phil. Tranf. 1790.

QUICKSILVER is of the colour and luftre of polifhed
filver. Sp. gr. 13,568. It is as indeftruétible by fire as
gold and filver, and has therefore been arranged among the
perfett metals. It is volatile in heat, and boils in the {ame
manner, as other liquids when heated.

It remains liquid between 6002 above, and 72° below the
freezing point. When congealed by cold, it acquires mal-
leability. Mr. Walker fays, that quickfilver may be frozen
by a mixture of fnow and nitrous acid, each being at 4 709,
By grounc_l ice, and nitrous acid, at 4 10°. To make it
perfectly folid and hard, a mixture of diluted fulphuric a-
cid and nitrous acid thould be ufed with the powdered ice,
but then the materials fhould not be lefs than == 102 before
mixing .=———Phbil, Tranf, 1795,
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yellow, and at length a lively red, being the red preriﬁffﬂ!,
and if frefh nitric acid be diftilled from it three or four times,
the precipitate is in fmall cryftals of a very fuperb red co-
lour. The folution of mercurial nitrate forms mercurial
avater. 1t is of ufe to afcertain the prefence of fulphuric
and muriatic {alts in mineral waters.

100 grains of quickfilver diffolved with heat in a meafured
ounce and half of nitric acid of 1,3. {p. gr. being poured
cold upon two meafured ounces of alcohol of about ,849,
and a moderate heat applied, a powder precipitates, which
is to be immediately wathed on a filter, and dried with a
heat little exceeding that of a water bath. This powder takes
fire at 36° Fahr. it explodes by friction, by flint and fteel,
and by being thrown into concentrated fulphuric acid. It
is equally inflammable under the exhaufted receiver as fur-
rounded by air, and it detonates loudly both by the blow of
a hammer, and by a ftrong ele&rical fhock e Hoaward.
Phil. Tranf. for 1800.

From the folution in the nitric acid, the mercury is preci-
pitated in the ftate of oxide, of different colours, by the a-
cids, alkalies, earths, and fome of the metals. Thofe by
the carbonate of ammoniac and lime-water, as well as that
of the muriate of mercury by lime-water, fulminate when
mixed with a fmall quantity of fublimed fulphur, and ex-
pofed to heat, leaving a {mall quantity of a bluifh powder,
which is a fulpburet of mercury.

The muriatic acid does not fenfibly aét on mercury, ex-
cept by long digeftion, when it oxidates a part, which ox-
ide it diffolves. Itcompletely diffulves the mercurial oxides,
and when thefe, being charged with a fmall quantity of oxy-
gen, are nearly in the metallic ftate, the MURIATE of MER-
cuRrY is formed. When, on the contrary, the oxide is fa-
turated with oxygen, the oXY-MURIATE of MERCURY, or
corrofive [ublimate of mercury, is formed. ‘This may be
ohtained cither in the dry way, by fublimation from equal
parts of nitrate of mercury, or any oxide of mercury, de-
cripitated muriate of foda, and {ulphate of iron calcined to
whitenels, or from equal parts of {ulphate of mercury, and
decrepitated muriate of foda. In the humid way it inay be
obtained by diffolving mercury in the oxygenated muriatic
acid, concentration producing very fine corrofive fublimate.
This falt, placed on hot coals, diffipates in fumes ; and in
proper veflels, rifes in flattened prifmatic cryftals.  Added
to lime-water, it forms pbagadenic water, a yellow preci-
pitate falling ; fixed alkali precipitates an orange coloured
oxide ; and volatile alkali, a white powder, which becomes
brown in a fhort time,

- B
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To obtain the MILD MURIATE of MERCURY, mercuriug
dulcis, or calomel, equal parts of quickfilver, and of oxy.
genated muriate, are completely blended by trituration, and
this mixture expofed to fublimation, the reguline me _
becomes oxidated at the expence of the oxygen of the oxide,
and yields the mercurivs dulcis, which is infipid, infoluble
m water, and if flowly fublimed, forms in cryftals of the
form of tetrahedral prifms, terminated by tetrahedyal pyra-
mids. Mr. Baumé remarks, that if lefs mercury be added,
2 proportional quantity of mercurius dulcis only fublimes,
and the reft rifes in the form of corrofive fublimate ; and if
too much mercury be added, the excefs remains in the form
of running mercury ; there being no intermediate ftate be-
tween mercurius dulcis and corrofive fublimate. By repeat. |
ed diftillations, fuch a decompofition takes place, as produ-
ces corrofive fublimate; the common method of frequent
diftillations is therefore abfurd. To be certain that the
mercurius dulcis holds no corrofive fublimate, it fhould be
wafhed with tepid water. Mecrcurius dulcis may alfo be
made by fubliming the white precipitate, made by decom-
poling mercurial water by a folution of the muriate of foda,

Borax added to mercurial water, a yellow precipitate falls,
being a combination of the acid of borax and mercury : t
falt forms brilliant cryftals by evaporation, the BORATE
MERCURY. Itisin this manner by double attraétion, that
this phofphoric, fluoric, and carbonic acids are made to unite
with mercury, 5

Corrofive fublimate is decompounded by different
An amalgam of tin and mercury being flowly diftilled,
a brown liquor is obtained, which, in conta® with z 10+
fpheric air, emits white fumes for a confiderable ime,
This is termed FUMING SPIRIT of LIBAVIUS ; it is a
true oxygenated muriate of tin, formed in confequence of
the oxygenated muriatic acid quitting the mercury and
uniting to tin, v

Mercury long triturated and digefted with moiftened
muriate of ammoniac, forms an AMMONIACO-MERCURIAL
MURIATF. k. &

The acetic acid diffolves the oxides of mercury, and af-
fords white foliated cryftals, the ACETATE of MERCURY..
Mercury precipitated from the folution of the acetate of
mercury, combines with the acidulous tartrite of ‘pot-afh,
and forms the wegeto-mercurial wwater of Preffavin. The
acetate of mercury is the bafis of Keyjer's Pills.

Mercury mixed with Sulpbur, forms the REp SULPHU~
RET, or the BLACK SULPHURATED OXIDE, called allo
cinnabar and the athiops, - 3
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It is a&ed on by the fulpburic acid, only when concen.
trated, and very hot. It is then oxided by it, and affords
blue oblong rhomboidal cryftals, being the SULPHATE of
COPPER, blue witriol, cyprian witriol, blue copper, &e,
compofed of oxide 0,32, acid 0,33, water 0,35. Lime and
magnefia precipitate the copper of 2 bluith white, as wel|
as ammoniac ; but the precipitate from this, is diffoly i
the inftant it is formed, and the refult 1s abeautifui?
liquor, called aqua celeflis. 08 TL

It 1s attacke?l by diluted nitric acid with effervefcence
abundance of nitrous gas being emitted. A blue fol;
is thus obtained, yielding cryftals of NITRATE of «
PER, in long parallelograms, or rhomboidal cryftals.

It is not diffolved by the zmuriatic acid, unlefs boilin
and concentrated. The folution is green, and afford
cryftals, the MURIATE of COPPER, of a grafs green
moniac does not diffolve the oxide of this muriate with the
fame facility as that of other cupreous falts. o

“When afted on by the acefous acid, it is corroded, and

ields the fubftance known by the name of werdegris. Be
ing combined with oxygen, it becomes more readily fo
in vinegar. The oxide of copper diffolved in vine
forms the ACETITE of COPPER, diffilled werdegris
eryflals of Venus. The phofphate, carbonate borate,
of copper are but little known. The blue folutio
copper, indicate the lefs, and the green, the greater d
of oxygenation. Morweau. - A

The fixed alkalies, and even many neutral falts a& onit,
and it is faid, moft powerfully in the cold, and when expe
fed to the atmofphere. It is alfo readily acted on by rancd
fats or oils. : Rl

It is precipitated from its folutions, in its metallic form
by a clean plate of iron, the iron appearing to be converted
into copper. The copper thus obtained, is known by th
name of COPPER of CEMENTATION. L

It unites with the earths, only by vitrification. =

It mixes with moft of the metals and femi-metals, form
ing, 1. With arfenic, or zinc, the WHITE TOMBAC: |
With bifmnuth, an alloy of a reddifh white colour, with cus
bic facets. 3. With antimony, a violet coloured al[o]nl-
With zinc, by fufion, the sIMILOR, or MANHEIM GOLD
or by cementation with calaminaris, BRass. 5. In a foll
tion of quickfilver; it acquires a white furface from the pe
cipitation of the quickfilver. 6. It eafily unites with fing
on this depends the art of tinning. Fufed with tin it orms
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Chimie, 1798.
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The nature of the combination {pruducing Reel, will
plainly appear from fteel kept plunged for a confiderable time
in crude 1ron, abounding with oxygen, being converted in-
to foft iron. Soft iron on the other hand, kept fora timein
crude iron, in which carbon predominates, is I:un‘urtcdi"
flecl.
Steel is duétile, whether cold or ignited ; but being fem.
pered, by plunging in cold water, whilft ignited, it becomes
harder, more brittle and inflexible ; but re-affumes its duc-
tility by frefh ignition and gradual cooling. It may be
rendered almoft of any degree of hardnefs, this depending
on the degree of heat employed in the procefs of tempering,
Iron may contain a much greater quantity of carbon than

is neceffary as a conftituent part of fteel; in this ftateitis
hard and unmalleable, and may be called H¥PER-CARBU-
RET of IRON. Dr. Pearfon, Pbhil. Tran/. s
Clouet has obferved that 1-32 of charcoal is fufficient to
convert iron into fteel ; and that 1-6th affords a fteel more
tufible, but fill malleable. After this it comes ne
the ftate of cait iron, and by augmenting the dofe of
coal, the fulibility is increafed, and at laft it acqui
ftate of grey caff iron. '
By the addition of glajs, though but a {mall qu
enters into the iron, its properties are much che
‘Though foft to the file, yet if heated cherry red, it f
pieces under the hammer. The caft ingot contraéts in
cooling. When by careful management it is made int
bars, by hardening they acquire the grain of fteel. B
ing from 1-30th to 1-20th of charcoal, it may be forged ata
red heat, and gains all the properties of caft fteel ;. but by
adding more, only a calt iron is obtained.
- The attraétion of iron for carben is fuch, that, atay
high temperature, it will even take it from oxygen, s
iron urged in a welding heat, with carbonate of lime and
clay, is changed to fteel. One-fifth of caft-iron converts
bar-iron into iteel. The black oxide, with half the quan-
tity of charcoal which would ferve for its reduétion, af-
fords a black iron of little tenacity. One-fixth of the oxide
reftores common fteel to the ftate of il‘ﬂl’l.'.-—-—dfﬂﬂ

-

Dr. Pearfon, by an ingenious inveftigation of the nature
of a kind of ftecl, called wooTz, which is brought fron
Bombay, difcovered that it contains oxygen, and conclus
from a]}l' the properties it poflefles, that oxygen is the In
dient which diltinguifhes wootz from E
Tranf.
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One part of plumbago, and two of cauftic dry alkali, be-
ing heated in a retort, the alkali effervefces, hydrogen gas is
formed, and the plumbago difappears. The {mall quantity
of water, in the falt, is decompofed, whence the hydroge
gas; and its oxygen combining with the carbon of the
plumbago, forms carbonic acid. s

The fulphuric acid diftilled from plumbago, Paﬁk‘"’g

fulphureous acid, carbonic acid being yielded, and an oxi
of iron left in the retort. TRE
The nitric acid has no a&ion upon plumbago, if pure,
The muriatic acid has no aftion upen plumbago ; but, as
it diffolves the iron and clay, which contaminate it, itis
ufed for its purification. ] =
The oxygenated muriatic acid diffolves it ; the refult being
a true combuftion effeCted by the oxygen of the acid, and
the carbon of the plumbago. k.
If thrown, by littleat a time, on fufing #itrate of pot-af,
the falt will deflagrate, and the plumbago be deftroyed
refidue beirg a ftrongly carbonated alkali, and a fmall |
tion of martial ochre. All thefe faéls prove that plumb
is a peculiar combuftible fubftance, a true charcoal combined
with a martial bafis. It is more common than is imagi
‘The brilliant charcoal of certain vegetable fubftances, e
cially when formed in clofe veffels, poffeffes all the ck
ters of plumbago. The charcoal of animal fubfances |
fefles charaers ftill more refembling it: being difficu
incinerate, leaving the fame ftain, containing iren, and
coming converted into carbonic acid by combuftion. D
the diftillation of animal fubftances by a ftrong fire,  fine
powder attaches itfelf to the neck of the retort, which may
be made into excellent pencils.——Chaptal. i
Carbon may be formed in the earth by the decompofition
of wood, together with pyrites; but the origin of plumbago
feems to be principally owing to the !igneous, and truly
decompofable part of the wood, which refifting the deft
tive action of water, in its decompofition of vegetable fub.
ftances, is difengaged from the other principles, and forms
paculiar depofitions, and ftrata. Chaptal. = A
In the dominions of the King of Naples, there are wells
dug exprefsly for the purpofe of colleéting an acidulous wa-
ter, at the bottom of which a quantity of plumbago 1s €0 f
Jeft=d every fix months. Fabroni. 0,
The fame gentleman fuppofes the black mud found bes
neath the pavement of Paris, is plumbago formed in the
h“mid 'HER}I"- .“-
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detet the admixture of lead in wine, equal parts of il
ny‘{}‘;-ﬁ:ells and crude fulphur, may be kept in a white healI: 14 ;"';
for fifteen minutes, and when cold, mixed with an equa i

uantity of acidulous tartrite of pot-ath, and put into 2 k)
ﬂmng bottle with common water to boil for an hour ; and 1
then decanted into bottles holding an ounce each, with 20 |
dyops of muriatic acid in each. This liquor precipitates the ._
leaft quantities of lead, copper, &c. from wines in a very {i
fenfible black precipitate,——2IH. Hanhemann. Bibl. Phyf. It .

Econ. \ ) L : 3 N
As iron might accidentally be contained in the wine, the ]
muriatic acid is added to prevent its precipitation, and its Y
being miftaken for the precipitate of lead. i
From this property of precipitating the lead of adark cos
lour, the alkaline fulphurets, and even the fulphurated hy-
drogen gas, render the folutions of acetate of lead, a fym-

pathetic ink.

R~

TIN is of a filver greyith white, very foft. Sp. gr. ot
Cornith tin, melted and not hammered 7,291. hammered H
2,299. It is the lighteft of all metals ; is excecdingly duc- i
tile, but inconfiderably tenacious. It is very flexible, and g
crackles when bended. It fufesat 410°: During its fufion, ,n
the furface, expofed to the air, is foon covered with a pei-
licle of GREY, imperfel? 0X1DE, which by a greater heat
becomes a perfed WHITE OXIDE, called putty, ufed to po-
lith hard bodies, and convert glafs to enamel. Kept in tu-
fion eight or ten hours in a lined crucible, and in contact
with charcoal, it becomes more white, hard, and fonorous.
It takes fire with a violent heat, a white oxide fubliming,
and part of the tin being converted into a glafs of an hya-
cinthine colour, Geoffroy.

After repeated fufions, an affemblage of prifms are ob- :
tained, united together fideways. De la Chenaye. .

“All the acids attack reguline tin, requiring for their fatu- {1
ration more of the imperfeét than of the perfeft oxide. 1y

The fulphuric acid oxidates it without diffolving it, but tio
the fulpbureous acid forms with it a SULPHITE, or sUL-
PHURATED SULPHITE of TIN. Fourcroy, 1800.

Water 1s fufficient to precipitate this oxidated metal. i
Mr. Monnet has obtained cryftals, the suLPHITE of TIN, 0
which refemble fine needles, interlacing each other, =
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‘Three parts of tin, with five of bifmuth, and two of lead,
forms an alloy, which has been termed the soFT SOLDER,
it liquifies in boiling water. Lichtenburg.

Two parts of tin with one of bifmuth afford, according to
Wallerins, the compound called TUTENAG, an appellation
which is given in the Eaft Indies to zinc,——Grez. .

~ One part of tin and one of zinc being melied togetker,
and mixed with two of mercury, then agitated in a box rub.
bed with chalk, forms an AMALGAM which womlerfullr
augments the power of ELECTRICAL MACHIN ES=——FKjzz.
mayer. :
ts amalgamating with quickfilver, occafions its being em-
ployed in the formation of MIRRORS. 1 part of tin, 1 of
lead, 1 of bifmuth, and 2 of mercury, form an amalgam
employed for covering CURVILINEAR GLASS MIRRORS,

When combined with Jead and antimony, it forms a mix-
tuve called PEWTER, very generally employed in fabricating
vellels for various domeftic purpofes,

It is alfo employed in the compofition for Printer’s types.

Tin is allo emp{a]red in ENAMELLING. A mixture of
lead and tir, roo parts-of lead to 15, 20, 30, or eveh goof
tin, is to be fuit calcined, 100 parts of the above calx fufed
in a potter’s furnace with 100 of fand, centaining nearly a

: third of tale, and a5 or 30 of musiate of foda, form the com-
peiition for earthen avare.

For enamelling oz metal, the fand is previoufly calcined
with a fourth part of muriate of foda, and even of minium.
Fluxes for the colsurs are generally fimilar compofitions, ex-
cept that lead tarnifhes with fome colours. For delicate co-
lours therefore fim‘lar compofitions to the tollowing may be

: ufed: Three parts of fand, one of chalk, and three of bo-

Y. ¥ax ; or three of glafls, one of borax, a fourth of nitre, and

_ one of white oxde of antimony.

- SR Far'nh'r:g Gil #remed b F';"'f'.‘!'mm‘l either on the raw
or on the baked enamel. The colours are produced by the
metallic oxides. The oxide of guld forms purple ; iron, by
peculiar management, red; lead, antimony, and filver—
yellow ; copper—green ; cobalt—blue; manganefe—violet,

_‘. From the afhnity of copper with tin, it admits of being

tinned, or of baving its furface covered with tin. For this

¥ purpofe the copper is firft fcraped, or cleaned by an acid,

then heated, fome refinous fubffance being applied to pre-
vent oxidation, and the tin is rubbed over its fu:face.

If care be taken to prevent oxidation, and a proper degree

of heat be employed, the tin may be made to enter into com-.

bination w:th iron, and iron may thus have its furface tinneds
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The zinc of commerce, Prouft remarks, contains alfy
iron, lead, and copper, which precipitate in anraxided ftate
in a black powder, during the folution of zinc in the acids,
In whatever acid it 1s diffolved, he obferves, 1t conﬂanﬂy _
abforbs the fame portion of oxygen. In the muriatic and
fulphuric acid, where it is perfeltly oxided, the iron is at
its minimum ot oxidation, and therefore does not change by
the addition of the gallic acid, which it will however do
by expofure to the air, or by the addition of a few drops of
oxy-muriatic or nitric acid. Thus allo the carbonate be.
comes yellow on expofure to the air, the iron paffing readi.
ly to its maximum of oxidation.

In two pounds of faturated folution of fulphate of zine
put one ounce of nitric acid, then by the addition of pot-afh
the excefs of acid is [aturated, and a white fubitance, foon

becoming yellow, is precipitated : when white parts ared -

b coverable 1n this yellow precipitate, it may be concluded no

il iron remains in the foluticn. 1f the zinc contain manga.
% nefe, carbonate of pot-afh is to be added, but fhort of the
§

total precipitation of the zinc; leaving the fluid on the fo-
lution two or three days, that if any manganefe have been
precipitated, it may be re-diflolved by the acid, the zinc
precipitating in its place. The fulphate of zinc thus puri-
fied will fusnifh the fine WHITE OXIDE of zINC fo defira-
ble by pamters.———dAnn. d¢ Chim. Cah. 103.

v The pure alkalies, boiled on zinc, obtain a yellow co-
lour, and difl lve part of the metal; and added to a foluti-
on of zinc in fulphuric acid they throw down a white ox-
ide, with a confiderable increafe of weight beyond that of

the metal. R
31 It detonates ftrongly if mixed with nitrate of pot-afh, and
f thrown into an ignited crucible. The muriate of ammosac

is decompofed by 1t, fimply by trituration.

Sulpbur cannot be combined with zinc by fufion, but is
faid by Debre and Gayton to combine with the oxide.

Gold, Silver, Pliatina, and Nickel, are rendered brittle
by it. :
nyrrmy amalgamates with it, being ftirred into it before
at hardens after fufion. !

Neither lead nor bifinuth enters into combination with
ainc in fufion.

sl
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Fufed with antimony it forms a hard and brittle alloy;
¥ with zin and copper 1t forms BRONZE; and with copper

# 5 g
alone, it forms BRaAss, or yellow copper. From fHimilar
combinations, but containing lefs zinc than enters into the
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compafition of brafs, are formed tombac, prince's metal,
milory, and Pinchbeck’s metal. ) '

Lead is precipitated from acids by zinc ; thus is formed
Ilfemann’s LEAD TREE, a fmall roll of zinc being fufpend-
ed in a folution of acetite of lead, in the proportion of two
drams to fix ounces of water. :

The tinning of brafs pins is thus performed : A veflel is
filled by layers of brafs pins and plates of tin, one of thefe
plates being uppermoit and undermoft. The veffe! has then
a folution of cream of tartar poured in, tihe acid d:ﬂ‘olw_:s
the tin, which the zinc of the brafs precipitates on them in
a reguline ftate, by which, after five hours boiling, they are
unitormly tinned.——=Tranflator of Gren's Principles.

e

ANTIMONY is a white, brilliant femi-metal. Sp. gr.
6,860. volatile and difficult of fufion; but when melted, it
emits a white fume, called argentine fnoaw, or fowers of
antimony, being a SUBLIMED OXIDE of ANTIMONY, In
brilliant prifmatic acicules. The metal whilft cooling flow-
ly, cryftallizes in oftahedra, and generally aflumes a ftellu-
lar form, onits furface. It is very flightly changed by ex-
pofure to air. When combined with fulpbur in the earth, or
artificially, it forms a SULPHURET of ANTIMONY ; this,
when native, is an ore of antimony, commonly called crude
antimony, or improperly, antimony.

@Grude antimony, reduced to powder and expofed in a
fhallew veflel to a flow heat, gradually lofes its fulphur;
and the oxygen of the atmofphere uniting with the antimony,
converts it to a GREY or imperfeét oxipe. This bein
wrged by a more violent heat, becomes a reddith, and partly
a tran{parent glafs of antimony, VITREOUS OXIDE of AN-
TIMONY, which when correfted by being blended with
wax, forms the CERATED 6LAsSS, of ANTIMONY,

Tin, copper, filver, or iron, being fufed with crude an-
timony, unites with the fulphur, and feparates the antimo-
ny, which, according to the metal employed, was called
regulus of Mars, Venus, &c. It is found at the bottom of
the crucible, in a cryftallized metalline form.

Antimony is feparated from the fulphuret, or crude anti-
mony, by detonating three parts of crude tartar, two of
crude antimony, and one of nitrate of pot-ath. After fu-
fion, the antimony will be found in a reguline form at the
botiom of the crucible covered with brown foorie, which
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1t decompofes the nitric acid with great facility, part of
the antimony is oxidated, forming the bezoar mineral, and
a portion is diffolved, forming a NITRATE of ANTIMONY,
decompofable by heat, and very deliquefcent. i

The muriatic acid a&ts on it only by a long digeftion.
The nitro-muriatic acid is its moft convenient folvent. The
folution has no colour. The oxy-muriatic acid pofiefles al-
moft equal powers : thus, two parts_uf th'? corrofive muriate
of mercury and one of antimony being diftilled together, a
flight degree of heat drives over a butyraceous matter, the
SUBLIMED MURIATE of ANTIMONY, or bufter of anti-
mony. Theacid, as in the corrofive muriate of mercury,
being in an oxygenated ftate. The fublimed muriate of an-
timony becomes fluid by a very gentle heat, and is thus
cafily poured from one veffel to another. It fometimes
cryftallizes in hexahedral prifms with dihedral fummits, two
fides of the prifms being inclined. Diluted with water, a
white oxide, of antimony falls, which has been called powv-
der of Algaroth, or mercurius vite.

Wine and the acetous acid diffolve it.

The acid of tartar forms with the grey oxide the well-
known falt, the ANTIMONIATED TARTRITE of POT-
ASH, emetic tartar, or flibiated tartar. Chaptal rema'rks
that this preparation often varies in its frength, and wifh-
ing to eftablith an uniform procefs for its formation, propo-
fes tranfparent glafs of antimony to be boiled in water, with
an equal weight of acidulous tartrite of pot-afh, until the
falt is faturated : by filtration and flow evaporation cryftals
are obtained, in trihedral pyramids, of a fufficiently umform
degree of emeticity.

The gafiric fluid diffolves this femi-metal, as is proved
by the famous perpetual pills.  Simple avater has alfo fome
altion upon it, fince it becomes purgative by remaining in
contact with it,

Lime, or lime-avater, digefted for fome days, even with-
out heat, on powdered antimony, yields a beautiful red
fulphurated oxide. Ammoniac being diftilled from crude
antimony, a pulverulent fublimate of a purple colour is ob-
11‘-??: being a fulpbur of antimeny, with bafe of volatile
alkali. 4

Antimony and mercury unite with difficulty.

It combines with gold, filver, platina, copper, iron, and
zinc, rendering them brittle, and from its volatility, may
be driven off again by a fufficiently ftrong heat.

Lead and antimony afford a brittle alloy ; a fourth part of
antimony added to lead makes a compound fit for printer’'s
types, either with or without zinc oy bifmuth,
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and of a brown colour, by the addition of arfenic. After
fufion its furface frequently aflumes a reticular fqrm. It
calcines with more difficulty, as it is more pure; its oxide
being of fo deep ablue, as to appear black.

Whilft in its metallic ftate, it tinges no earthy {fubftance;
but in contaét with fluxes it readily calcines, hence, being
treated with borax, foda, pot-afb, microcofmic falt, ina
firong heat it tinges them blue. In fufion, it will not mix
with bifmuth, lead, or filver; butwith bifmuthit uniteshy
the mediation of nickel; but it does not amalgamate wilg-"

vickfilver. With ar/esic it burns with a bluifh or white

ame.

With concentrated fulphuric acid, it unites and yields
reddifh cryftals, with quadrilateral columns, with dihedral
fummits, the SULPHATE of COBALT. g

It unites with the #itric acid readily, and with effervef.
cence ; the folution is reddifh, and yields hexahedral cry.
ftals, the NITRATE ot coOBALT : if arfemic predomi-
nates, the folution is firft whitifh, and then becomes red.
Cobalt diffolved in nitre-muriatic acid and mixed withad
as much of mitrate of zinc; and a lixivium of pot-ath
being added, the precipitate ignited to whitenefs formsa
fine GREEN COLOUR for PAINTERS,—=Tranf. of Grex 4
Principles. i

The muriatic acid diffolves it with difficulty, requiring
heat ; the folution, which is of a peach red, holdingin fo-
lution the MURIATE of COBALT. -

If contaminated with much mickel, the above folutions
are greenifh. Its oxides yield to the acetous acid and to
ammoniac ; the folutions with the former, are red and pur-
ple ; with the latter, blue when hot.—With the nztro-mu-
riatic acid, the folution is red ; if contaminated with zros
brown. One part of cobalt in 3 of diluted nitric acid,
farther diluted with 24 of water, with the addition of 1 part
of muriate of ammoniac or of foda, makes Hellot’s [ympa-
thetic ink ; for though letters traced by it are invifible while -
cold, yet when very moderately heated they appear green
if the cobalt retains much iron, but blue, if free from:
ron.

By 1 part of oxide of cobalt, and 16 of diftilled vinegar
evaporated to an eighth, and 1-4th of the cobalt of muriate
of foda, is formed I/femann’s biue [ympathetic ink, fomewhat
fimilar to the former,

Its folutions are not precipitable by zixc.

It was employed to give a blue colour to glafs, long be-
fore it was fuppofed to contain a femi-metal. '
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or in a crucible, it becomes a flate blue colour, but does
not diffolve. :

Digefted in the fulpburic acid it is converted into a blue,
and in the zitric and muriatic, into the yellow oxide.

This oxide may be combined with larger or fmaller por-
tions of oxygen. When imperfeétly oxidated, it is bluith,
and yellow when in the ftate of perfeét oxide. Gren.

It unites to filpbur in the dry way, and forms a bluifh
black, brittle, cryftallized mafs, the fulphuret of tungften.

Its union with alkalies, with lime and with metals, even
the noble metals, plainly evinces its acid nature, for as a
fimple calx it could not unite with them. Kiravan.

C. Guyton obferves, that tungften in the laft degree of
oxygenation has a decided advantage over all the other me-
tallic oxides, in forming Jakes of great value to painters,
which refift powerfully the greateft enemies to colours.
La decade Philof. &c. 1798.

The metals are all excellent conduors of the ELECTRIC
FLUID. They allo poflefs the power of producing the e-
volution, decompofition, or fome other unknown change on
that fluid, on which thofe phenomena which belong to caL-
VANIC ELECTRICITY depend.

Thefe phenomena are produced by two piles compofed of
different metals, alternately placed, one for inftance zixc,
another fllwer, with pieces of leather interpofed between
each metallic ditk, moiftened with a folution of muriate of
ammoniac ; water even will anfwer, but in a lefs degree.
From each of thefe two piles a wire being paffed, feveral
curious phenomena refult. When an animal is'placed be-
tween the wires, and thus conneéts the two piles, a fhock,
fimilar to that from a charged eleétric jar is felt ; when pla-
ced on each fide of the tongue a pricking fenfation and fome-
what of an acid tafte is experienced ; when the head forms
part of the circuit, the wires being placed in the ears, a
crackling {ound is heard; a flath of light appears if the eyes
are brought in its courfe; and exceflive pain is felt if its
influence is direéted on a furface where the fkin is removed.
When the wires from the two piles are brought within lefs
than two inches of each other, but not in ccntaét, and un-
der water, the water appears to fuffer a decompofition, hy-
drogen gas being feparated by the wire coming from the pile
of filver, whilit pure oxvgen is obtained frem the wire of
the zinc pile, the wire itfeif {uffering oxidation. Thefe ex-
traordinary effefts were firft noticed by Folta. Numerous
experiments with different metald, &c. are recited in Ni-
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polition of primeval mountains, which contained, moft pro~ |
bably, a far larger proportion of carbon and petrol, than j
thole of the fame denomination now contain, fince the difin. 1
tegration took place at fo early a period. |
Ejfays, 1 g ;
ﬁyr. K?ir:?gan remarks that coals are not foluble in acids,
Mineralogy, vol. 11. |

Myr. Jamefon, however, obferves, that they are all ren.
dered completely foluble in water, by means of the nitrous
acid, the carbonaceous bafis appearing to be converted mio
an oxide. Mineralogy of Shetland Ifles. T

Prouft has afcertained that the following are the propor-

tions of charcoal, or oxide of carbon, in certain forts of wood
and 1n pit-coal.

Geological

Green Oak, from 100 parts gives 20

Wild Ay ... . . 00t e, 8wt
o L Lzt g S Rilide SRR 17
Whate L . . Vo« s 7
AETS T SSRGS A + + 20

Hea.rtoank.........lg
Blackﬂfh.........*.zs
Guaiacum weod + . . ., . .. 24
Pitcoal . «. . ... ... 70t0 80

Some forts of pit-coal, which burn without either flame
or {moke, fhew no veftiges of hydrogen. Good pit-coal
affords as (mall a proportion of afhes as the dried woods, . P

Belides the known produgéts, pit-coal is thought by Prouft
to yield fuccinic acid. =il

Proult difcovering that a coal containing no yrites, and
burning to white afhes, manifefted the fmell o fulphur in 3
pafling trom the flate of incandefcence to incineration ) con-
cluded that it contained a peculiar carbure of falphur, whiﬁh}‘
is decompofed by combuftion only, fince no fulphur is yield-
ed by it on diftillation, .

As phofphorus becomes much lefs combuftible when emifl}
bined with coal, as well as difficult to feparate, in the fame
manner he thinks fulphur, combining with carbon, forms
this carbure in animal charcoal. Wool and other animal :
matters contain {ulphur, but none appears on diftillation,
it therefore paffes, he thinks, in this peculiar form, into
the carbonaceous refidue. Fournal de Phyfigue, 1800.

Coal by dry diftillation yields the carbonate of ammoniac,
and an empyreumatic oil in the form of T4R. If this be
performed in a proper oven, the coal being piled in the man-

ner of wood for charring, it becomes charred and forms
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Or STONES.

- CALCAREOUS EARTHS are charatterifed by a dry,

harfh and meagre feel, difcoverable even in their mixtures:

with other earths, if they conftitute nearly one-half of the
mafs. They are never hard enough to ftrike fire with feel,

nor are thofe compounds, in which they conftitute a third

part.
Under the genus, calcareous ftones, may be placed the

valt varieties of LIME-STONE, MARBLE, CHALK, TUFA,
CALCAREOUS SPAR, STALACTITE, STALAGMITE, FLOS,
FERRI, PISOLITHUS, HAMMITES, or ROE-STONE, with
ALABASTER and SWINE-STONE, refulting from the union
of lime, with the carbonic acid ; here alfo may be placed the

BEARYTOCALCITES, formed by the union of lime with ba-

#yt; MURICALCITE, with magnefia; ARGENTINE, with
magnefia, alumine, and oxide of iron; the ARGILLO-CAL-
CITES, with ¢/ay, and the various MARLS and MARLITES
proceeding from the fame combination. By its union with

manganefe and iron is formed the SIDERO-CALCITE, of

PEARL-SPAR ; and with a notable proportion of iren, the
FERRI-CALCITES ; and when fuperfaturated avith carbo-

#ic acid, the DOLOMITE or ELASTIC MARBLE. With

the fulphuric acid it yields the various SELENITES of GYP-

sums; with the fluoric acid, the FLUOR SPAR,Or FLUATE '

of LiME; with the phofpboric acid, PHOSPHORITE ; and
with the tungflemc acid, TUNGSTEN.

By a mixture of quick-lime, fand and water, MORTAR
is formed, which foon forms a very hard fubftance by the
abforption of the water, and by undergoing a fpecies
cryflallization.

BArYT has its combinations generally marked by their '.

great degree of gravity, if not concealed by their porous
ftru@ure. Fourcroy ranks this earth among the alkalies on
account of its tafte, folubility, attraétions and other che-
niical pewers. Tabl. Synopt. 1800.

With carbonic acid, this earth forms the BAROLITE, and
with fulpburic acid the BAROSELENITE, or ponderous fpar.
It alfo conftitutes the greatelt portion of the LIVER-STONE.

MacNEsiA diftinguifhes the ftones, in which it makes
about a fifth part, by a fmooth and unétuous feel, unlefs
oppofed by the oppofite charafters of lime : they have alfo
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frequently a greenifh caft, are inclined to a ftriated or flaty
ftru&ure, and to a luftre of the filky kind.

Magnefia mixed with filex forms the SILICI-MURITE ;
with Jime and fome ironz, CALCI-MURITE ; with alumine
and #ron, ARGILLO-MURITE; and with a farther addition
of filex and lime, CELORITE ; by its combination with filex
and alumine, are formed the TaLcs, and by the addition of
oxide of iron, and carbonic acid, the various STEATITES,
The LAPIS OLLARIS contains a fmall portion alfo of the
fluoric acid. The SERPENTINEs appear to refult from its
union with filex and iron; and by various intermixtures of
carbonate of lime, are formed the ASBESTUS, AMIANTHUS,
and the SUBER-MONTANUM, Or CORIUM-MONTANUM.
By fomewhat fimilar combinations are produced alfo AmI-
ANTHINITE, ASBESTINITE, ASBESTOID, BAIKALITE,
with the SHORLACEOUS, and GLASSY ACTINOLYTE and
JADE 3 in fome of which is alfo contained the fuoric acid.
By its union with the boracic acid, alumine, and iron, is
formed the ftone called BorACITE.

ALUMINE or ARGIL gives the fmooth, foft, and unétu-
ous feel of clay in its mixtures with filex, when it exifts in
a tenth part ; but, with lime, not unlefs it exceeds the limg
in quantity. Mixed with magnefia, and not exceeding a
fifth part, it gives a difpofition to a flaty or lamellar firuc-
ture.

From its admixture with filecious fand, are formed the va-
rious CLAYS, FULLERS-EARTHS, LITHOMARGA, BOLES,
MARLS, and COLORIFIC-EARTHS, which are coloured by
various metallic, vegetable, or bituminous particles. From
its union with jfilex and irom, proceeds the TRiPOLI; from
its union with phofphoric acid, PHOSPHOLITE ; with filex,
iron, and manganefe, is formed LEPIDOLITE ; and with the
addition of magnefia, saprPaArRE ; and by combinations, in
fome refpefts fimilar, MIcA, MICARELLE, and with the ad-
dition of /imi¢ HORNBLENDE, SCHILLER SPAR, WACKEN,
MULLEN-STONE, KRAG-STONE, TRAP, TOAD-STONE,
BASALT, CALP, ARGILLITE, SLATES, and NOVACULITE.

Lampadius has difcovered that hornblende contains char-
coal diffufed through it, and Mr. Kirawanr {ufpeéts that fome

itch ftones contain it. It is conjeftured that it may exift
in other foffils, and caufe the peculiar earthy fmell, which
we perceive by breathing upon ftones.

With the coloured and bafer forts of clay are made TILES
and BRICKS, and with a finer fort the different kinds of
POTTERY. With the more pure and fat clays are formed
TOBACCO-PIPES, and thofe finer clays which, in ftrong
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Grucine, the newly difcovered earth of Vauquelin, is
found to exift in the emerald of Peru, in combination with
alumine, filiccous earth, lime, and oxide of chrome. The
BERYL, OF AQUA MARINE, alfo contains this earth with
filex, alumine, lime, and oxide of iron. Annales de Chi-
mie, XXV,

The RUBY appears, by the analyfis of Vauquelin, to be
a faline fubltance, compofed of two hales, alumine, magne=
Jfa, and the chromic acid. The difference of colour between
the ruby and the emerald, both of which he has difcovered
owe their colour to this acid, he attributes to the different
degree of oxidation of their colouring matter, the red chro-
mic acid, on parting with a portion of its oxygen, becoming
green ; hence he fuppofes it to exift in a ruby, in the ftate
of an acid, aud in the emerald, in the ftate of an oxide,——
Fournal des Mines, xxxviii.

By the analyfis of Vauquelin, it alfo appears that the
CHRYSOLITE, which polleffes all the external appearances
of a ftone, is not truly of that clafs, butis a falt compofed:
of the pha/phoric acid and lime. Ann. de Chimie. xxvi.

Klaproth having analyfed the araTITE found it alfo to
be a faline fubftance ; containing, in the proportion of 45
to 55 of phofphoric acid and hime.

The DIaMOND, though confidered as a precious ftone,
has long been known to be of an inflammable fubftance,
and is now believed to be the fubftance called carbon,
exilting in its moft fimple ftate, and in a cryftallized form.

A mineral fubftance brought from Sydney Cuve, was
fuppofcd to contain a new fpecies of earth, which was there-
fore termed syone1an EarTa ; but Mr. Hatchett having
analyfed this fubftance, fays, ¢ Ido not hefitate to affert
this mineral does not contain any primitive earth or fubltance,,
pofleffing the properties afcribed to it, and conlequently
that the Sydneian genus, in future, muft be omitted in the
miperal {yftem.” Phil. Tranf. 1798.

The ftone called the corunpUM stoNge, and from its
hardnefs, apamanTINE srar, was alfo fuppofed to con-
tain a new earth, which was therefore termed cCoRUNDA.
Mr. Klaproth’s firt analyfis of this mineral, gave filex

31,5. Iron and nickel oo,05, and adamantine earth, 68..

But by a fubfequent analyfis, by Mr. Klaproth, of this

mineral, he found that it contained alumine, from 84 to.

89. Silex g,5. to 6,5. Oxide of iron from 1,2 to 7,5,
and no new earth of any kind.
AccreEGATED sToNEs. By the intermixture of guartz,

felfpar, and mica, is formed GRANITE ; and by the addi~
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Dr. Garnet accounts for the origin of BAsALTES, by
fuppoling, that a quantity of pyrites very rich in iron, along
with argillaceous and other earths, has been fufed into a thin
liquid mafs by the fire of a volcano. On an eruption ta-
king place, that part of the lava or liquid matter, which is
thrown out by the expanfive force of the vapours, or fire,
and brought into contaét with the air, cools too fuddenly to
admit of any regular form, but that which remains quiet
within the bowels of the mountain, will cool very flowly,
and be left without interruption to form cryftals, or rather,
by the gradual diminution of its bulk, to fplit into regular
pillars, like ftarch when it is drying.e=——Tour to the Weflern
Iflands of Scotland.

Mr. Baumé, by a feries of ingenious experiments, dif-
covered that clays may be produced by the altion of ful-

huric acid on vitrified (ubftances. Mr. Ferber applied this
ga& to the grand operations of nature on the matters eject-
ed by volcanos ; he difcovered a fine white argillaceous mat-
ter in the hollow part of vitrified lava, evidently produced
by the aftion of the fulphuric acid. Hence it appears that
thofe {ubftances which have, by the attion of fire, been ren-
dered otherwife intraétable, again become, by the aftion of
the fulphuric acid, {ubfervient to vegetable life. Ferber's
Letters.

It is however obferved by Mr. Spallanz ani, that although
vitrified fubftances are thus changed by the aftion of ful-
phuric acid ; the acid does not convert the vitrified fubftance

to alumine, but merely difengages it,———/Foyage to the Two
Sicilies,

OF THE

PRIMEVAL STATE OF THE EARTH,

AND ITS SUBSEQUENT CHANGES,

Mr. KirwaAN f{uppofes the fuperficial parts of the globe
to have been originally in a foft liquid ftate, proceeding from
folution in water heated at leaft to 339, and poflibly much
h!gher. This menftruum muft have held in folution all the
different earths, the metallic, and femi-metallic, the faline,
and the inflammable fubltances; being a more complex men-
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Mraum than has ever fince exifted. In this fluid, its folid
contents coalefced and cryftallized, according to the laws of
elective attraltion ; quartz, felfpar, and mica, conftituti
granite, gneifs, &c. he fuppoles to be firft depofited, with
various metallic fubflances, particularly éroz. In other tradts,
according to the predominant proportion of the ingredients,
were formed filiceous fhifius, porphyries, jafpers, &c. with
argillites, hornblende, flates, ferpentines, and other prime-
wal flones ; and the metallic {ubftances meeting and combi-
ning with fulphur, formed the pyritous fubftances and Jul-
phurated ores. "With the fulphur alfo petrol would com-
bine and enter into combination. By this cryftallization of
thefe immenfe mafles, a prodigious quantity of heat muft
bave been generated, and increaled by the decompofition of
the water, intercepted in the precipitated ferruginous parti-
cles, and by the difengagement of inflammable air, even to
incandefcence ; the oxygen uniting with the inflammable
air, and burfting into flame. This ftupendous conflagrati-
on, fupported alfo by the fulphurated, carbonic and bitumi-
nous fubftances, muft have rent and {plit, to an unknown
extent, the folid bafis on which the chaotic fluid refted,
From the heated chaotic fluid muft have been extricated the
oxygen and mephitic airs, which gradually formed the atmof-
phere. From the union of oxygen with the ignited carbon,
proceeded the carbonic acid, or in Mr. Kirwan's words,
the fixed air, the abforption of which, as the chaotic fluid
cooled, occafioned the cryftallization and depofition of the
calcareoxs earth.®* The immenfe mafles, concreted and
depofited by the combination and cryftallization of the feve-

ral earths on the nucleus of the globe, formed the primitive
mountains. The formation of plains took place from the
fubfequent depofition in the internals of diftant mountains, |
of matters lefs difpofed to cryftallize ; fuch were argillace- |
ous and ferruginous particles, and fuch particles of other
earths, as were too diftant from each other’s fphere of at-
tration to concrete into cryftals. The level of the antient
ocean heing lowered to the depth of 8500 or gooo feet, then
and not before, it began to be peopled by fith. That the
creation of fifb was fubfequent to the emerfion of the trafts
jult mentioned, he thinks, is proved, by no marine {

* The formation of fixed air being fubfequent to the fo '
of the pﬁmeval {tones, he thinks, appears from the calcare
earth being found in the compofition of primeval ftones, i d
cauftic ftate.
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or petrifattions being found in tradls elevated above the
height of gooo feet, and reciprocally, of the mountains
containing petrifaétions, none reaches to the height of 8600
feet. After this elevated tract of the globe had been unco-
vered by the retreat of the fea to its bed, there is no realon
to believe it remained long divefted of wegetables, or unpeo-
pled by arimals ; being in every refpeét fitied to receive them,
This retreat of the fea, from the lower parts of our prefent
continent, was not effeted, he fuppofes, until the lapfe of
feveral centuries ; this, he thinks, is proved by the vaft ac-
cumulated heaps of foflil fhells, in inland fituations, and
the difcovery of trees and vegetables in great depths, of our
modern continents ;3 and from the appearance of ftratified
mountains formed by gradual depofition ; and thus entomb-
ing fith, fhells, wood, &c. The retreat of the fea continu-
ed probably until a few centuries before the deluge, which
he conceives to have originated in and proceeded from the
great fouthern ocean below the equator, and thence to have
rufhed on the northeri hemilphere, fpread over the arétic re-
gion, and then to have defcended fouthwards. During this
elemensal confliél, he fuppofes the carbonic and bituminous
matter muft have run into maffes no longer fufpenfible in wa-

ter, and have formed frata of coal; the calces of iron,

gradually reduced by the contaét of bitumen and precipita-
ted with the argillaceous and filiceous particles, forming
bafaltic majfes, which fplit into columns by deficcation.,
The eruption of fixed or oxygen air would form cavities ins
which, by fubfequent infiltration, calcedonies, zeolytes, oli-
wins, fpars, &c. might be formed.

This fyltem, Mr. Kiravan fays, agrees with the geologi=
cal faéts related by Mofes, not only in fubftance but in the
order of their fucceflion.——Geological Effays, 1799.

It isi remarked by Mr. Jamefon, that in the Shetland
Iflands, the eaft fide is low, but the weft, lofty, rugged,
and broken, and many of the mountains are more fteep on
the weft, than on the eaft fide. Upon examining other parts
of Scotland, England, Norway, &c. fimilar phenomena
prefent them(elves.—The rivers alfo generally run from
welt to eaft.—Hills, he remarks, all run in the longeft di-
rection of the iflands in which they are placed, Minera=

logy of the Shetland Iflands.
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OF VEGETABLE SUBSTANCES:.

VEGETABLE SUBSTANCES appear to derive theis
chief nourifhment from avater, which on its reception into
the plant is reduced to its firft principles, hydrogen and oxy-
gen ; the bydrogen becoming an effential principle of the ve-
getable ; and conftitating the greater proportion in the com.
pofition of reflins, oils and mucilage. The oxygen is partly
cmployed in producing vegetable acids, &c. and partly ex-
pelled by tranfpiration through the pores of the plant: its
feparation is evidently accelerated by the altion of light;
fince during night plants chiefly give out carbonic acid gas.

The air is ufeful in vegetation, not only as a vehicle for
water, caloric and light, but from its yielding oxygen,
which enters into the plant itfelf, and which alfo combines
with the carbon and hydrogen it meets with on the furface

" of the plants; furnithing alfo a portion of carbonic acid,

from which nourifhment is derived in a high degree. The
carbonic acid thus ablorbed is decompofed, 1ts carbon is de-
pefited in the plant, aiding the formation of the vegetable
fibre, whilft its ‘oxygen 1s tranfpired. Thus alfo carbonated
bydrogen promotes vegetation.. M. Saufure finds that plants,
like animals, form carbonic acid, with the affiftance of the
oxygen of the atmofphere, the acid being often decompofed
as faft as it is formed. Light, he obferves, promotes vege-
tation by decompefing the acid ; and therefore that propor-
tion of the acid which favours vegetation during the influ-
ence of the fun, injures it during the night. Vegetables
deprived of the carbonic acid they form are injured in their

rowth ; but lefs fo in oxygen gas, becaufe they produce
in that cafe more than is deftroyed. M. Sauffure has alfo
obferved the formation of carbonic acid gas, by the oxygen
of the atmofphere uniting w.th carbon yielded by germina-
ting feeds. Fournal des Chemie, Fan. 180co0.

Nitrogen gas, fo unfriendly to man, appears to be rapidly
abforbed by vegetables.

Light is certainly neceflary to vegetable life, it ferving as
a {timulus, and being alfo a pnwer%u.l agent in decompoling
the various nutritive principles; and particularly in fepara-
ting the oxygen gas from the fubftances imbibed, whill
their bafes become fixed in the plant.

Light has been fuppofed to occafion the green colour of
vegetables, Planta growing in the dark being white, when
they are faid to be #tiolated. But Fem Hwmbold: finding
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plants green which have grown in the dark, but in imflam-
mable or mephitic gafes, attributes the verdure of plants to
hydrogen and azote in certain proportions. Experiments
by V. Humboldt.

A fenfible prodution of Aeat is difcoverable in vegeta-
bles, fo as fometimes to exceed that of the atmofphere. This
heat is, undoubtedly, an effet of the fixation and concreti-
on of thofe matters which form the food of plants.

Vegetables appear to be endued with digeftive organs, and
to polfefs the power of digefting and affimilating thofe fub-
ftances, which are taken up by their abforbents, and which
are congenial to their nature. They alfo are capable, not
only of throwing off thofe fubftances which cannot be affi-
milated by them, but even fuch of their principles as may
exift in excefs. Thus oxygen is emitted both from land and
aquatic plants, in very confiderable quantity, during their
expofure to the aéticn of light; and by this continual emif-
fion of vital air, is the lofs repaired which is occafioned by
refpiration, cembuftion, fermentation, and putrefattion,
Plants likewife emit a very confiderable quanuty of water
in the form of vapour,

I. The sap is that fluid which is formed by the elabora-
tion of the various {ubftances which are taken up as pabula
by the plant,

It is the general humour of vegetables, as the blood is
of animals, and from this are fecreted the proper juices of
different vegetables.

The faps of the elm, the beech, the fervice, the birch,
and the mulberry-trees appear to differ confiderably in their
compofition ; but in general they contain in much water,
gum, fugar, extraftive matter, tannin, carbonic acid, ace-
tous acid, and f(alts with bafis of pot-afh. Fourcroy,
1300.

II. MucCILAGE is a vifcious matter, which exifts in moft
feeds and young plants, in fo great a quantity, that they
are almoft refolvable into it, It alfo forms the bafis of the
proper juices of the plants: and fometimes as in cuphorbi-
um, celandine, &c. it 1s combined with matters infoluble in
water, which it keeps {ufpended in the form of an emulfion.
It is fometimes found almoft entirely alone, as in mallows,
linfeed, &c. Sometimes, it is united with {ugar, and at
other times with oil, forming the fat oils. It fometimes
conftitutes the permanent ftate of the plant, as in the con-
ferva, lichens, champignons, &c. _

The charafters of mucilage are :—1, Infipidity. 2, So-
lubility in water, 1, Infolubility in alcohol. 4, Coagula-
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tion by the ation of weak acids and metallic folutions, g,

The emiflion of a confiderable quantity of carbonic acid,
when expofed to the aftion of the fire, and being converted
into a coal without exhibiting any flame. It likewifg,
when diluted with water, readily paffes to the acid ferment.
ation ; and by diftillation yields what is termed the pyro-
mucous acid.

Its formation feems almoft independent of light.

Mucilage may be changed into oxalic acid by the nitrie,
and into the citric, by the muriatic acid. Vauquelin.

ITI. Gum exudes from different parts, but chiefly from
the trunks and branches of trees. It is generally fuppofed
to be only infpiflated mucilage.

It appeass to confift of exygen, hydrogen, carbon, nitrogen,
and lime, with a little phofphoric acid ; differing from fugar,
not only in containing lefs oxygen, but alfo by its combi-
nation wi'h nitrogen and lime.——Cruik/bank.

IV. Oivs. The oily principle appears to be the fame in
all oils; but is combined with mucilage in F1XED, and
aroma in the VOLATILE.

r. Fixed, or fat oils, are obtained from feeds.or kernels,
by expreflion in proper facks between metallic plates. The
feparation is aided generally by heat, and when heat is not
employed the oil is faid to be cold drawwn. They are info-
luble in alcohol or water, and are generally mild. They
all congeal at certain degrees of diminution of heat, and
are volatilized at a degree of heat beyond that of boiling
water ; and, when volatilized, take fire by the conta& of
an ignited body.

By diftillation they afford phlegm, an acid, confequently
oxygen, a fluid, or light aii much hydro-carbonate gas,
with carbonic acid gas, and a coally refidue which affords -
no alkali. The volatile oils afford more hydrogen gas, and
the fixed more carbonic acid gas; this laft depending on
the mucilage.

Oil ealily combines with oxygen. This combination is
either flow or rapid. In the firft cafe, rancidity is the con-
fequence, and combuftion in the latter. It feems, more
ftriétly fpeaking, that when the oxygen combines with the
mucilage in the oil, it forms RANCID 01L, but that when
it unites with the oil itfelf, pRYING 01L is formed. The
rancidity of oils appears to be an effeét analogous to the ox=
idation of metals; and the proof of its being produced by
a change in the mucilage is derived from this circumftance,
that if the mucilage be feparated from the oil, by ftrong
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agitation in water, the oil may be preferved for a long timg
without any char;ge.

If the produét of the combuftion of oil be collefted, much
water is obtained ; the hydrogen and the oxygen, which
the oil contained, uniting and forming that fluid. Accord-
ing to Chaptal, a pound of oil of olives contains 12 0z. §

dwts. 5 grains of carbon, and 3 0z. z dwts, and 67 graing -

of hydrogen.

The procefs by which oil is rendered drying, thows its
dependence on the combination of oxygen with the oil it-
felf, fince nothing more is required than to boil oil with
metallic oxides ; during which procefs, a fubftance is dif-
engaged which f{wims at the top, and appears to be fimple
mucilage.

The oxides of lead, bifmuth and mercury, thus combi«
ning readily with oils, become the bafis of certain PLAs-
TERs and OINTMENTS. But Deyeux obferves, that plaf-
ters made with linfeed oil are moft foft and pliant. Thig
difference he fuppofes to arife from the mucilaginous mat-
ter in the linfeed oil; obferving alfo, that olive oil boiled
with fenugreek or linfeed, acquires the properties of linfeed
oil, it being his opinion that it is the mucilage which ren-
ders certain oils drying. Annales de Chemie, 1300.

If oil is burnt without a fufficient accefs of oxygen a foot
is formed, called lamp-black. '

The fixed oils unite with fugar, alfo with the acids.
They may by certain media be intimately mingled with wa-
ter, when they form a milky white fluid called an emulfion.
With the fulpburic acid they form a mafs {oluble in alcohol
and water. With the #ifric they turn black, and fuch as
are drying inflame at the time of combination. The muri-
atic forms a faponaceous mafs with them, and the oxy-mu-
riatic thickens them. Thefe mafles have been called acid
vaps. |
/ The alkalies alfo combine with the fixed oils, and form
s0aPs, by which oils are rendered mifcible with water,

The foaps generally made in England are, 1. #bite foap,
from tallow and a ley of foda. z. Mottled Soap, from tal-
low, kitchen-ftuff and foda. 3. Yellow hard Jfoap, with
tallow, rofin and foda. 4. Sof? foap, from whale or fith
oil with pot-afth, the ley of which is not drawn off; and
when itis combined, a fmall quantity of tallow is added,
which forms the white (pots.

Sir Fobn Dalrymple propofed to ufe the mufcular fibres
of filh, in a certain proportion with tallow, to make hard
feap, and to fubftitute it for oil, in the manufature of foft
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foap. But by experiments made to determine the value of
this propofal, it appears, that in making hard foap, the
greater part of the fithy matter was ufelefs, being nearly in
a gelatinous ftate; and that it feparates from the tallow, fo
that the fith and tallow will not combine. In attempting to
make foft foap, the precarioufmels of the refult, and its af-
fording little or no {aving, renders it unworthy of attentj.
on. R. Famefon. Nicholfor’s Fournal, 1794,

By mixing oil with lime water, an acid folution of lime,
folutions of the fulphates of magnefia, or of alumine, op
of the muriate of baryt, an EARTHY SOAP, either mag-
nefian, aluminous, barytie, &c. is formed.

The fat oils perfeétiy diffolve fulpbur, and form a reddifh
balfam, of a difagreeable odour, called BALSAM of suL.
PHUR. They alfo diffolve phofphorus.

2. Volatile or effential oils are {oluble in alcchol. They
vary in their colour, confiftence, odour, &c. and are ob-
‘tained chiefly by diftiliation. They abforb oxygen with
greater facility than fixed oils, acquiring colour and confift-
ence, and pafling to the ftate of relin ; depofiting at the fame
time needle-formed cryftals, which have by {ome been fup-
poled to be camphor.

Woater aftually diffolves a part of the eflential oils, re-
ceiving both tafte and fmell on being diftilled from the plant,
as appears in the DISTILLED WATERS.

The nitric, fulphuric, and uxy-muriatic acids, are foon
deprived of their oxygen by the ethereal oils, which are
thereby converted to refins. -

If two parts of oil of turpentine, and one of ftrong ful-
phuric acid, be quickly ftirred together with a glafs rod, and
a little concentrated nitric acid be added, a fudden inflam-
mation takes place. With alkalies the ethereal oils forma
foap called effential oily foaps. ‘They alfo diffolve Julpbur.
They contain much hydrogen.

V. CamrHoR is a white concrete cryftalline fubftance,
which, though chiefly obtained from a fpecies of laurel, is
faid to exift in all odoriferous vegetables. It has a ftrong
fimell and tafte, is foluble in alcohol, and in acids without
decompofition. With a gentle heat it rifes unaltered ; if
ignited, it burns with a white flame, leaving no refidue, It
is not foluble in water, but communicates 1ts fmell to that.
fluid. Alkalies do not unite with it, but fulphur does by
fufion in a gentle heat, or by the alkaline fulphuret. Itis
capable of cryitallization either by fublimation, or precipi-
tation. It appears to be a volatile ni‘], rendered concrete.
by carbon; and, treated with nitric acid, yields its peculis
ar acid,
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Romieu has obferved that fmall pieces of camphor obtain
a rotatory motion, when pl&ced on water, in a glafs, the
motion ceafing if the water be touched by a conduttor of
elettricity, but continuing if touched by an ele&ric per fe.
It does not turn upon hot water.——Bergen.

Prewofl and Venturt have remarked the curious appear-
ances oblervable from the floating of camphor and other o-
dorant bodies on water, under different circumftances ,m——
Annales de Chimie, X1X.

It appears that thefe phenomena proceed from jets of ef-
fential oil thrown out with rapidity from thefe bodies, which
thake them move on the water. Brugnatelli.

VI. REsins appear to be oils rendered concrete by their
combination with oxygen. They appear to be volatile oils
oxygenated and in part dif-hydrogenated Fourcroy, 1800,

They are inflammable, and yield much foot, during their
combuftion ; are foluble in alcohol and in oils, but not in
water. They are generally lefs fweet than the balfams, and
afford more volatile oil, but no acid by diftillation. Among
the refins may be placed mafich, fandarach, &c.

Boutllon la Grange obferves that sSENA contains, befides
extraltive matter and a gum, both refolvable into calcareous
earths, and fimilar fubftances, a fubftance only wanting a
portion of oxygen to make it a perfeét refin. This it acquires
by boiling and then becomes draftic. Hence he recom-
mends the cold infufion, and not mixing it with acids or a-
ny other (ubftance which may fupply it with oxygen,——
Ann. de Chi. xx111.

Tar is feparated from pine, and Scotch firs, in tar furs
naces, and when infpiffaced it becomes BLAck PrrcH. The
TURPENTINES appear to be relins containing volatile oil.
- VII. GumM REsiNs appear to be a natural mixture of mue
cilage and refin. They are partly foluble in water, and part-
ly in alcohol, and render water turbid in which they are
boiled. Under this head may be placed fcammony, gum gut-
ta, affafetida, aloes, gum ammoniac, &c.

Some gum refins, are cleared by art of their extraétive
principle, for the purpofe of applying them to various ufes.
Such is the intention, in the procels for making dirdlime.
Refins diffolved in fixed oils form the fat or oily warnifh; in
volatile oils the effential warnifh 5 and in alcohol the fpirit
varnifb.

VIII. CaouTcHouUc, called the e!aiﬂ:': gum, may allo
be placed here. The nitric ether diffolves this gum. If
placed in conta&t with a volaiile oil, fuch as that of turpen-
tine, it {wells, foftens, and becomes very pafty, and may,
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in this ftate, be applied as a varnith. A mixture of volatile
oil and alcohol forms a varnith which dries more {peedily,
Linleed oil alfo, by long digefting on the oxides of lead, af.
tords a pellicle of confiderable firmnefs ; tranfparent, won.-
derfully elaftic and extenlible, and burning like elaftic gum,
A pound of this oil, fpread on a ftone and expofed to the
air for fix or feven months, acquired almoft all the proper.
ties of elaftic gum. Chaptal.

IX. Barsawms are fubftances containing a principle which |

does not exift in refins, and which combining with oxygen,
forms an acid, while the oil, faturated alfo with oxygen,
torms the refinous part, which is therefore found united with
a concrete acid falt: in this clafs may be placed beszoin,
balfam of Tolu, &c.

X. FEcuLA of vegetables appears to be only a flight al.
teration of mucilage, it differing from that fubftance only
in being infoluble in cold water, in which liquid it fally
with wonderful quicknefs. IF it be put into hot water, it
forms a mucilage, and refumes all its charadters. It {eems
that the faecula s fimply a mucilage, deprived of caloric,
To extraét the facula, the plant muft be bruifed or ground,
and diffufed in water ; and the fecula, which is at firft fufe
pended in that fluid, falls to the bottom. Thus i1s obtained
Potatoe flour, caffava, fago, &c. In obtaining flarch, the
extraétive ard glutinous paits are deftroyed by fermentation,
the fecula or ftarch precipitating purer and whiter. Nitric
acid converts ffarch into oxalic and malic acids. There are
alfo coloured fecula, fuch as iudigo.

XI. VEGETABLE GLUTEN, This has been called the
vegeto-animal fubfiance, from its properties refembling thofe
of animal fubffances. It is more particularly obtained from
the gramineous vegetables. To procure it, a pafte is form-
ed with flour and water, which is kneaded and wrought in
the hands, under water, till it no longer communicates any
colour to that fluid. The fubftance which then remains in
the hand, is tenacious, duétile, and contratile; becoming
more and more adhefive, as it dijes. During the operation
the fecula falls to the bottom of the water, and the extra&-
ive matter remains in folution.

The glutinous matter emits a very charalteriftic animal
fmell. Tts tafte is infipid ; and on being dried in a gentle
heat it refembles glue, and breaks fhort like that fubftance.
If it be placed on burnirg coals, it curls up, and burns
like an animal fubftance. By diitillation it affords the car-

bunate of ammoniac, and fhews in feveral inftances a very

@ecided animal charaéter.
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Frefh made gluten, expofed to the air, readily putrifies,
and when it has retained a {inall quantity of ftarch, this laft
pafles to the acid fermentation and retards the putrefaction
of the gluten : in this way a ftate is produced refembling
that of cheefe. i

Cold wwater does net attack this glutinous part; but if it
be boiled with this fluid, it lofes its extenfibility and adhe-
five quality : it alfo lofes its elafticity and glutinous quali-
ty by drying. Alkalies diflolve it, by the afliftance of a boil-
ing heat, aud it is precipitated by acids, but deprived of its
elafticity.

The nitric acid diffolves it, with a&ivity, emitting at fir(t
the nitrogen gas, as when an animal fubftance is employ-
ed. This is followed by an emiffion of nitrous gas, and
the refidue affords by evaporation, the oxalic acid in cry=-
ftals.

‘The fulphuric and muriatic acids likewife diffolve it, and
falts with bafe of ammonia, may be obtained from the com-
binations.

Diffolved repeatedly in wegetable acids, and precipitated
by alkalies, it is brought to the ftate of fzcula; and if vi-
?cgar be diftilled from it, it is reduced to the ftate of muci-

age.

Itis to this gluten, that wheat owes its property of ma-
king a good pafte with water, and the facility with which
it rifes to form bread. This gluten is fometimes deftroyed
by the fermentation of flour, by which change it is render-
ed incapable of rifing and forming good bread.

It exifts in lefs quantity in the flour of other corn, but is
a conftituent part of many other plants, particularly of the
Jungi. Its principles appear to be carbon, hydrogen, nitro-
gen, phofphorus, and oxygen.

Farina, or flour, therefore is compofed of three princi-

ples, the amylaceous, or flarch, or fecula, the animal or
glutinous principle, and thn;:‘rjarfbariuf principle,
- XII. SugaAR is a true eflential falt, of a peculiar nature,
a confltituent part of vegetables; it may be extraéted from
a2 number of plants, as the maple, birch, wheat, corn, beet,
parfnips, grapes, &c. by digefting in alcohol. This fluid
diflolves the fugar, and leaves the extraétive matter untouch-
ed, which falls to the bottom.

The fugar generally ufed, proceeds from the fugar-cane,:

arundo faccharifera. The juice of the cane is obtained by
expreflion, and boiled repeatedly with wood-athes, and lime,
to part the acid, which would prevent the fugar from coagu-
lating, until it acquires a fyrupy confiftence. It is then far-
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ther concentrated by boiling with alum and lime, and the
thinner {yrup, or MELASSES, or TREACLE, allowed to fe-
parate from the fugar, which in this ftate is called cLayEp
sUGAR. This fugar fuffers then a farther refinement, by
boiling with lime and with bullocks blood, which latter,
coagulating by heat, involves and feparates moft of the fo.
reign matters it contains, thus producing its clarification,
when it is called REFINED or LOAF suGaR. If allowed
to cryftallize, it will form tetrahedral flattened prifms, the
{maller lateral furfaces being fometimes compofed of two,
joining in an obtufe angle; the fummits dihedral, being
truncated on two fides, it is then called fugar candy.

It may be converted by the #itric acid into the oxalic, and
by fermentation into acetic acid.

"The juice of the fugar maple (acer faccharinum) yields
it very plentifully.

‘The carrot, and the beta cycla altifs, yield fugar in confi-
derable quantity. The water remaining after obtaining
ftarch, alfo contains a large quantity of fugar.———Profeflor
Jacquin and Dr. Pefchiere.

MAaNNA, which is fugar under another form, is fecreted
and exudes from feveral vegetables, from the pine, the fir,
the maple, the oak, the juniper, the fig, the willow, the
olive, &c. but the ath, the larch, and the albagi, afford it
in the largeft quantities. '

From the ingenious inquiries of Mr. Cruikfhank, it ap-
pears that, 1. fugar is a pure vegetable oxide, confifting of
carbon, hydrogen, and oxygen. 2. Sugar of milk differs
only in containing more oxygen, and much lefs carbon, 3.
Gum differs alfo in containing lime and azote. 4. Vegeta-
ble farina cannot be converted into faccharine matter, with-
out the joint altion of oxygen and water, the firlt being ab-
forbed, the latter decompofed. 5. Sugar deprived of its
oxygen, lo'es its eharaéteriftic properties, appears fomewhat
like a gum, and is no longer fufceptible of the vinous fer
mentation. 6. Neither vegetable nor animal mucilage, in
their pure ftatey are f{ufceptible of this procefs.——Expe-
riments on Sugdr. W. Cruikfbank. ¥

XIII. ALBUMINOUS ~.uer of vegetables is obtained
by filtering the exprefled juice of crefies, white cabbage, &c.
and placing it in a phial in boiling water when it depofits it
in a floculent form. This matter refembles the whité of
eggs ; itis foluble in cold water and coagulates with heat
or {pirit of wine, the coagulum being infoluble, Alkalies
diffolve it.




XIV. VEGETAELE Acips haveall a compound bafis.
Every one have carbon and hydrogen. The variety in their
habitudes and properties proceed from the different propor-
tion of thefe principles, and of oxygen, in ‘each particular
acid. We can decompofe them ail, but cannot compound
any one.s——=Grei.

FIrsT, Vegetable acids ready formed, and obtained by
@ery fimple proceffes.

5. The ciTRIC AcCID, or the acid of lemons. This is
obtained in a concrete ftate, by faturating the juice of le-
mons with powdered chalk ; with which it forms a difficult-
Jy foluble falt, CITRATE of LiME, which is to be wathed
with warm water, and then a {ufficient quantity, previoufly
afcertained, of fulphuric acid, to faturate the chalk em-
ployed, is to to be added, then boiled for fome minutes,
with ten parts of water, and then filtered. The fulphate of
lime remains cn the filtre, and the fluid, by evaporation,
will yield the CRYSTALLIZED CITRIC ACID, Which may
be freed from the remaining gypfum. Its cryftals are ofta-
hedral prifms, truncated on their folid angles. It feems to
be one of the ftrongeft of the vegetable acids; it is not
converted by the nitric acid into the oxalic acid. It atson
feveral metallic {ubftances by the aid of water, and forms
- CITRATES with the alkalies and earths.

By expofing the juice of lemons to a freezing cold, the
water it contains will be frozen, and the acid remain n a
liquid ftate, highly concentrated.

M. Brugnatelli, obtained citric acid pure, by well
fraining it through linen cloth, then mixing it with fpirits
of wine, and, after ftanding fome days, filtering it through
paper ; the pure citric acid pafling through, and the fli-
my matter being left on the paper. Ann. de Chim.
XXI1I.

2. The MaLIC AC1D may be extrafted from the juice of
anripe fruits, particularly ef apples, by faturating the juice
with chalk, and adding a folution of acetite of lead ; the
acetous acid combining with the alkali, and the lead with
the malic acid, forming a MALATE OF LEAD, which is pre-
cipitated. This precipitate being wathed, and diluted ful-
phuric acid added to it, fulphate of lead is formed, and the
malic acid left

Befides various fruits, many of which yield both it and
the citric acid, fugar alfo yields it, when treated with nitric
acid.

Vaugueliz has alfo difcovered the malate of lime in the
Jedum album, acre, et telephium, in many f{pecies of craffula,
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It reddens the mfufion of violets, effervefces with the al-
kaline carbonates, and unites with earths, alkalies, and
metals, forming BENZoaTESs, A fimilar acid is obtained
from balfam of Tolu and florax.

The effeéts produced on it by the #ilric acid are not tho-
roughly known. It differs, however, from the other vege-
table acids, and retains an effential oil, which gives it fmell,
volatility, combuftibility, and folubility, in alcohol.

Diftilled with fulphuric acid, and the black oxide of man-
ganefe, it is decompofed, and becomes acetic acid.

5. Acip of TARTAR is obtained from TARTAR; or the
TARTAREOUS ACIDULE, which is pot-afh fuperfaturated
with tartareous acid, and is formed on the lides of catks
during the infenfible fermentation of wine. It may beal-
fo obtained from muft, or unfermented wine, and from fe-
veral fruits. Expofed to heat it yields cil, phle:m, carbo-
ni¢c acid, and hydro-carbonate gas, and leaves in its afhes
a confiderable quantity of vegetable alkali.

PURIFIED ACIDULOUS TARTRITE of POTASH, or cry/~
tals, or cream of tariar, is obtained by folution of the above,
and by fubfequent filtration and evaporation. Itcryltallizes
i tetrabedral prifms, cut off flantwile, and requires for its-
folution 160 parts of cold, and 28 of hot water.

The Aerp of TARTAR may be obtained, by diffolving.
two pounds of cryftals of tartar in water, and throwing in
chalk by degrees, until the liquid is faturated.. A precipi-
tate forms which is a troe TARTRITE of LiME, taftelels and
crackling between the teeth. By adding g ounces of ful-
phuric acid, and g ounces of water to this tartriie, and di-
gefting them together for twelve hours, the tartarous acid
is fet at liberty, and may be cleared from the fulphate of
lime by means of cold water.. This acid yields tabular and
{pear-like cryftals, which become black when expofed to the

re, yielding hydro- carbonate, and carbonic acid pgas, an
acid phlegm and fome oil, and leaving a fpongy coal behind.
Its radical therefore confifts of hydrogen and carbon, which,
with oxygen, form this acid.

This acid is very fharp, but has no aflion on platina,
gold, filver, or antimony, and fcarcely any fenfible attion on
copper, lead, and tin; burt it diflolves their oxides. 1t alls
on froz with a confiderable degree of effervefcence. With
the earths it alfo combines very freely.

Boiled with the fulpburic acid, the tartarous is for the
molt part converted into acetic acid. Gren.

‘By a neutralization of the aciduluus tartrite by a farther
addition of pot-afh, the TARTRITE of POT-ASH, or as it
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was improperly called, foluble tartar, a triple falt is form-
ed. '
_The addition of foda to the acidule forms the TAR-
TRITE of soDA, formerly called fal rochelle, or fel de
feignette, which cryftallizes in tetrahedral, rhomboidal
prifms.
The TARTRITE of AMmoniac forms cryftals of tetra-
hedral prifms with obliquely truncated fummits.——Gren. -
_‘The cryftals of tartar are rendered more foluble by the
addition of borax.
_ The tendency of the tartarous acid to unite with a certain
portion of pot-ath, to form tartar, is fo great as to produce
a feeming exception from the general laws of affinities.
Even {uch acids, the acetic for inftance, as are not fo frong-
ly attralted by pot-ath as is the tartarous, decompofe the
neutral tartrite of pot-ath, and feparate from it, not the
tartarous acid, but the acidulous tartrite, the confequence
of the tartarous acid retaining this certain quantity of alka-
li. A fimilar circumitance is obfervable alfo with the fol-
lowing (the oxalic) acid, a fufficient quantity of alkali be-
ing left to form the acidule. Gren. "
6. The OXALIC ACID is obtained chiefly from the falt
of forrel, of which we will therefore firft fpeak. ‘
OXALIC ACIDULE, or falt of forrel, confifting of oxalic
acid and oxalate of pot-afh, is obtained from the juice of the-
oxalis acetofella. It forms fmall white needle-like cryftals,
of a penetrating auftere tafte, and as the acid unites with
other bafes, without quitting its own, like the acidulous

tartrite of pot-afh, it alfo forms triple falts with the alkalies,

earths, and fome of the metals. | |
The oxaLIc acip obtained from the oxalic acidule, by

depriving it of the pot-afh it contains, hasa penetrating

four tafte, it effervefces in the air, is foluble in twice its
weight of cold, and half its weight of hot water.

It forms 0XALATEs with the alkalies, making, with pof-
a/b, the oxalic acidule, or the falt of forrel of the fhops.
Tt combines more readily with wmetallic oxides, than with.

the metals themfelves., With arfenic it forms very fufible

volatile eryftals ; with cobalt, a light rofe-coloured pulve-

rulent falt 3 with nickel, a greenifh yellow falt ; with calx of
bifmuth, a falt in powder; with calx of antimony, in cry-
ftalline grains ; with manganefe, a powder becoming black
by heat ; with ziznc, a white pulverulert falt ; with tin, if

the folutivn be Nowly evaporated, it forms prifmatic r;yﬂa!: 5.
e

if quickly, @ tranfparent mafs like horn; with lead, it
torms white, with iron greenith, and with copper light blue
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esyftals. An oXALATED sILVER is obtained by adding
this acid to the nitrate of filver in folution : it alfo diflolves
the precipitate of platina, by foda; but has fcarcely any
action on the calx of gold.

It combines with alumine, magygﬁg, and 5:1?_'}'!&':. Ite
affinity with /ime is fuch that it takes it from every other
fubftance, forming an almoft indecompofable oxALATE of
piME. Itis therefore employed to difcover this earth in
combination or folution. The oxalate of ammonia is pre-
ferable for this purpofe.

Brugnatelli fays that the oxalic acid cannot be depended
on as a re-agent on lime, fince he difcovered that, in feveral
inftances, the prefence of lime was afcertained by other
known re-agents, when the oxalic failed.——4dnn, de Chim.
No. 86.

VEGETABLE ACIDS obtained by the ufe of NITRIC
ACID.

. SUGAR, MUCILAGES, MILD OILS, FLOUR, and even a
great number of animal fubflances afford, when heated with
the nitric acid, an acid perfetly fimilar to the acid laft de-
fcribed. Thefe (ubftances contain, therefore, the oxalic
radical, to which oxygen only is wanted to be added, to
convert it into oxalic acid ; this acid like other vegetable
acids, being probably a compound of hydrogen, carbon,
and oxywen. Berthollet obtained from avoo/ more acid than
half the weight of it. Since feveral vegetable acids, and in
particular that of fartar, pafs to the ftate of oxalic by dif-
tillation with weakened nitric acid, we may conclude thefe
vegetable acids have the fame radical, and differ only in the
proportion of oxygen.

By concentrated nitric or fulphuric acid and (tronger heat,
both the tartarous and the oxalic are converted into the ace.
~ ticacid. Gren.

7. CaMmpHORIC AcID, which is obtained by means of
the nitric acid, feems to differ in fome refpeéts from the
oxalic. It yiclds cryfals refembling the muriate of ammo-
niac, which are very fparingly foluble in water. With
pot-afb it forms cryftals in- regular hexagons ; with foda,,
iregular cryftals ; with ammoniac, it forms needle-formed
“f{ﬂa]ii with. magnefia, a white pulverulent falt. Tt dif-
folves copper, iron, bifmuth, zinc, arfenic, and cobalt ; the
folution of- iron yielding a yellowith white, infoluble pow-
der. With manganefz it forms cryftals whofe plaues are
parallel, andin fome refpects refembling bafaltes.

It burns without leaving any refidue, does not precipitate
lime from lime waierj nor does it produce any change in
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the fulphuri¢ folution of indigo. Tts falts exhibit a blue
flame with the blow-pipe. BFHH!EH la Grange.

Doerffurd has proved that this pretended acid is the fame
with the benzoic acid. Noris this an eduét obtained or
feparated from the camphor by the procefs, but a produét:
at that time generated.——Gren. Principles of Modern Che«
miflry.

'g.jSUBERIE AcID, obtained, as its name imports, from
cork, is bitter, pungently acid, and deliquefcent, becoming
brown by expofure to folar light. Its eleétive attra&ions.
are fult to baryt, then to pot -afb, foda, lime, ammoniac, mag-
nefia, and alumine. 1t differs from the gallic acid in its:
yellow precipitation ; from the malic in its folid form ; and
from the acid of tartar, in not burning or {moking on hof
ceals. It gives a green hue to a folution of the nitrate
of copper, without occafioning any precipitate, and has a
weaker attraction for lime than the oxalic acid. Unlike the
camphoric, it turns the fulphuric folution of indigo green,.
Bouillon la Grange. |

To explain the action of SULPRURIC ACID on dry @ege:
table fubflances, Fourcroy obferves, that on putting a firaaw
in this acid a black powder 1s precipitated, and the acid.
weakened without being decompofed. The acid, he fup-
poles, decompofes the ftraw, by attralting fome of ifs
water of compofition, thus deftroying the mutual attraltion
of its component parts. A portion of the carbon is preci-
pitated unchanged, and ancother of it is combined with the.
hydrogen, and a part of the oxygen of the vegetable fub-
ftance, to form the acetous acid, which is found after the
procefs to be combined with the fulphuric acid, while.
the remaining hydrogen and oxygen form the water with
which the mineral acid appears to be diluted.——Ann, d¢
Chim. XX11I, ~

Ac1ips obtained by the AcTION of FIRE, or EMPY-
REUMATIC AC1DS. :

9. PYRO-TARTAROUS AcCID is yielded by dry diftilla=
tion, by the tartarous acidule. Its faline combinatiens are
called PYRO-TARTRITES. g

10. PYRO-MUCILAGINOUS ACID is obtained by dry
diftillation from infipid, faccharine, gummy, or farinaceons
mucilages. It renders the fkin of a red colour, and forms
PYRO-MUCITES with the earths and alkalies, with lead,
copper, tiny, and iron.

The acid thus obtained Grex believes to be only a mixture
of acetic and oxali¢c, and does not think it deferves to be
confidered as a peculiar acid.
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11. PYRO-LIGNOUS Acip is obtained by dry diftil-
lation from wwoed, and particularly from beech, birch, and
box. With earthy and alkaline bafes it forms PYROL1G=
NITES.

Gren luppofes thefe acids to be produd?s of the operation,
not eduéts which have aftually exifted in the fubftance.

From the experiments of Vauguelin and Fourcroy, it ap-
pears that the three empyreumatic acids are merely the ace.
tous acid impregnated with empyreumatic oil, of which
it appears to be an atual diffolvent. Ann. de Chim.
1800.

12. The AcETous Acip is the refult of what is termed
the acetous fermentation, of which it will be neceflary firle
to [peak.

FERMENTATION of VEGETABLE SUBSTANCES.

FERMENTAT1ON takes place, accompanied by a decom-
pofition, when the various parts of vegetables are diffufed
in water, and the aion of this fluid is favoured by the
- combined aid of air and heat.

The firlt agent of fermentation appears to be exygen gas,
which is afforded either by the atmolphere, or by the decom-
pofition of the water; oxygen gas being ablorbed, and calo-
- ric feparated during the procefs.

When the faccharine principle predominates in the
fubltances employed, the produét isa fpirituous liguor, and
the procefs is termed, the fpirituous fermentation ; but when
mucilage is moft abundant, the liquer foon manifefts ax
acid, the proce(s by which it is formed being termed the
acetous fermentation ; and if gluten be prevalent, ammo-
miac will be difcovered in the produét, and the procefs will
be the putrefcent fermentation. No fubftances but thofe
which confift imply of carbon, hydrogen and oxygen are
fufceptible of the vinous fermentation. It appears that ni-
trogen and lime combined with the carbon, in gum, pre-
vents the vinous, and confequently the acetous fermen-
tation.

SPIRITUOUS FERMENTATION is employed for making

awine, cider, beer, perry, &c. Thus the muft or juice of

apes, at about 70° F. foon becomes turbid, aud agitated
through its whole mafs, feparating carbonic acid gas, and a
frothy fubftance called yeaff. This procels ceafing, the
liquor becomes clear and bright, and has obtained a vinous
odour an tafte, with certain intoxicating powers ; the /lees
of the awine fettling to the bottom. Even after this an im-
perceptible fermentation goes on which occafions the differ-
ence between zew and old wine.—During thele fermenta-
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attratts the water, in whigh it becomes diffolved, thealcohol
fwimming at the top, a1y£ containing a fmall portion of the
alkali, |
The mixture of a portion of water and of alcohol has been
obferved to fill a lefs fpace, than would be filled by the fum
of their feveral volumes.
It diffolves fagar, but in lefs quantity than water, and
as it coagulates mucilaginous matters, it ferves to clear
the faccharine matter from mucilaginous particles. It
diffolves the refins, effertial o0ils, and foap, but does not
diffolve fat oils, anirzal fat, fulpbur, prufian blue or phof-
horus.
't ETHER, or zaphtha, is formed by diftilling equal parts of

fulphuricgid and alcohol, the oxygen of the acid combinin
 with thhydrogen and carbon of the alcohol. If the diftil-
latigwr'be continued beyond the production of the ether, a

woil, called sWEET oIL of WiNE, is produced, which
. 4 heavier and lefs volatile than the ether.

® Ether is exceedingly light and volatile, and of a peculiar
- Amell ; is fparingly foluble in water, and burns with a bright
~ flame.

- Fourcroy and Vaugquelin attribute the formation of ether
to the attrattion of the fulphuric acid for the water' of the
alcohol. i

- Van Mons f{ays, that a muriatic ether may be compofed by
one operation, if you diftl, at a boiling heat, a mixture of
alcohol and oxy-muriate of pot-afh in the proportion of 1,00
10 0,25,

By fimply mixing the fulphuric and muriatic ethers,
inftantaneous evaporation takes place, and the abforption of
caloric is fo rapid as immediately to congeal quickfilver.

Hoffmans anodyne liguor is afolution of ether in alcohol,
and is made by uniting two ounces of fpirit of wine with
two ounces of ether and twelve drops of fweet oil of
wine.

Meflis. Bondt, Dieman, Van Trootfwyk, and Lawren-
berg, have difcovered that by the diftillation of ether, or of
a mixture of fulphuric acid with alcohol or ether, or by
caufing the vapours of alcohol and ether to pafs through a
tube of clay ignited, or through the component parts (alu-
mine and filex) of {uch a tube, a gas is obtained, which
they have called the carbonated oily hydrogenous gas:
which on being mixed with oxygenated muriatic acid gas,
manifelts the extraordinary property of forming an oil. But
if the diftillation be made through a glafs tube, or if this
gas be made to pals through a glafs tube, the property of
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The formation of vinegar appears to be the refult of the
combination of oxygen with carbon and hydrogen, Four-
¢roy and Vauquelin obferve that, the greater part of the pro-
duéts of vegetable life, and among thofe of animal life, the
animal jelly, cheefy matter, and urée, the peculiar matter
of urine, are {ufceptible of acetification.

The converfion into the acetous acid appears to depend on
four circumftances. 1ft. The decompofing aétion of fire b
diftillation, by which the conftituent parts of the fubftance
are fo combined as to form the acetous acid, water and
carbonic acid gas being alfo formed at the fame time, with
charcoal, which is pecipitated. 2dly. The aétion of frong
mineral acids, by which water and carbonic acid alfo are
formed, and charcoal depofited. This acetification appears.
to be the laft ftep of vegetable acidification ; fince if employ-
ed to the acetous acid, it deftroys its acid nature and reduces
it to carbonic acid and water, as is the cafe with every vege-
. table decompofition puthed to its maximum. sdly. The
. acetous fermentation, in which there is neither precipitation

of charcoal, nor difengagement of carbonic acid. In this
- proce(s the oxygen of the atmofphere is abforbed, and the
pre-exiltence of a vinous ftate is fuppofed. 4thly. A fpecies
-~ of fermentation not requiring the prefence of wine, and has
fome connexion w'th the putrid decompofition. It takes
place in animal fluids, particularly in urine. Ann, de
Chim. Cah. 104.

Scheele has formed vinegar by decompofing the nitric acid
on fugar and mucilage.

In the making of bread, the vinous and acetous fermenta-
- tion take place ; the former {oon yielding to the latter, the
flour kneaded into dough with water, having acquirsd this
ftate, is called Jeaven, and if added to more dough it haftens
its fermentation. Butif baked before fournefs is d fcover-
able good bread is formed. Yealt is alfo ufed to promote
the rifing of dough.

Cit. Chautran has obtained an acid from the MILDEW of
corn. This acid differs from phofphoric acid, forming an
infoluble falt with ime and ammonia, and cryftallized falt
with pot-ath. The mildew itfelf, he thinks, is of an animal
nature, Soc. Philon. 1800,

XIV, ALkavLiEs exift in plants, combined with oils,
acids, &c. and fometimes very flightly engaged. They
are generally obtained, by defltroying all the other priaci-
ples of the plant by fire. The alkali, in general, obta ned
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from vegetables, is pot-afh. Marine plants yield foda.
Plants alfo are found to contain ammoniac. Such are onions,
muftard-feed, tobacco, the fumgi, &c. Plants alfo yield
neutral falts formed by the combination of the acids with the
alkalies,

Whilft confidering the alkalies thus difcovered in plants,
we are however not to omit to reckon on the confiderable
effeéts attributable to the combinations which erifue, in
confequence of combuftion, The atmofpheric air, during
this procefs, will unite with fome of the vegetable prin-
ciples, and produce certain refults: and perhaps the
nitrogen may, by its union with certain principles, form
alkalies, or atlealt augment or aftuate thofe which exifted in
the plant.

The alkali thus obtained is, in faft, a neutral falt, con-
taining carbonic acid ; and which, as is the cafe with the
boracic acid, in borax, is chemically, not merely mechani-
canically, fuper-faturated with its alkaline bafis.——Crell's
Fournal, 1%00. '

XV. The cOLOURING PRINCIPLE is found in vege-
tables in four ftates of combination :—

3. with the extraltive principle, as in logwood, ce-

chineal, &ec.

2. =———— refinous principle,

3. = fazcula, as archil, indigo, &c.

4. =———— gummy principle.

“The arT of DY1NG, confiftsin transferring the colour-
ing principle of one body to anoiher, fo that it fhall be dura-
bly fixed.

Colours are all formed in the folar light; the various
tinges of colours refulting from the abforption of fome of
the rays of light, and the refleftion ot others. By the art
of dying, a fubitance poflefling the property of refleftin
particular coloured rays, is transferred to the furface
another body.

The pigmerts or colouring matters employed in dying
are, according to Dr. Bancroft, either fuéflantive, fuch as
are taken up by ftuffsnot previoufly prepared ; or adjedive,
which are not abforbed by the ftuff unlefs it has been mace-
rated in fome fubftance called a mordant, which either by
imparting oxygen or otherways, alters its fubftance, and
becomes a bond of union between the colouring matter and
the ftuff; or afting on the colouring principle gives to it the
delired tint, er, by coagulating it, renders it fixed, fince
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Being no longer foluble in' water, it is not removable Ly
wafhing.

When the colouring principle is held in a fubftance of tle
nature of extraéts, water diflolves the whole of'it as in log-
wood, madder, &c. Into an infufion of this colouring fub-
ftance the (tuff to be dyed is therefore plunged, being firft, it
neceflary, fteeped in‘its mordant.

Some refinous colouring matters are only foluble in
fpirit of wine, and are therefore only ufed in the fmaller
articles, fuch as ribbons, &c. Other colouring matters are
combined with fwcula, which water alone does not diflolve,
fuch are archil, indigo, &c. 'The colouring matters of
this clafs are, however, all foluble in' alkali, or lime;
thefe fubftances are therefore ufed to diffolve them in water,
that tifey may be precipitated vpon ftuffs.. This may be
done by the addition of an acid. Acids may be ufed inftead
of alkalies, in fixing fome of thefe colours upon ftufls,
thus may indigo be diffolved in the acid of wvitriol, inftead
of in lime. Some colouring principles are fixed by a refin;.
but which, by the afliftance of extraftiwe matter, may be
fulpended by water. Stuffs being boiled in this folution,
the refinous part applies itfelf and adheres, fo as not to he
liable to be again carried off by water. 'The chief fub-
ftances of this kind are fumach, fantal, the bufks of awal-
nutsy, &c. The colouring matter of fome vegetables are
only extraéted by oils, fuch is the alkanet root.

The mordants are chiefly of an acid mature, fuch as the
fulphate of alumine,. acidulous tartrite of pot-afth, foluticn
of tin in nitro-muriatic and oxy-muriatic acid, gallic acid,
fulphate of copper,. of iron, and of zinc, acetite of copper,
arfenic, &c.

Blue, red, and yellow, are the fundamental colours, by
“eombining thefe, o2z the fluffs, varely in the bath, the various
hues are obtained.

The ftuff, preparatory to the application of the colouring
matter, muft be cleared of all glutinous matter which
belongs to it in its natural ftate; i1t mult alfo be bleached
;:lnd impregnated, when that 1s neceflary, with the mor-

ant, ! ]

The removal of the glutinous matter from the fibres of
the ftuff, which would prevent the reception of the colour,
is accomplifhed by wafhing in a {olution of foap, of alkali,
and particularly of {oda. The operation of bleaching, or
whitening, which will much &ontribute to the brilliancy of
the fubfequent colour, depends on the attion of oxygen,
which combines with the colouring principle which ftains
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the cloth, and deftroys it. The moft common mode is that
of boiling the pieces in an alkaline lixivium, and expoling
them afterwards to the air, to render the whitenefls more per=
fe€t. But the oxygenated muriatic acid produces the effe&®
with fo much facility, that all former proceffes muft yield
to 1t. :

The oxy-muriate of pot-afh is alfu employed for this pur-
pofe. Mr. Higgins recommends alternate immerfions in a
folution of this falt, and in a folution of the fulphuret of
lime thus made.

Sulphur 4 pounds, flaked lime 24 pounds, and water 16
gallons boiled half an hour in an iron veflel, the liquor
itrained off and 16 gallons more of water poured on the
dregs and alfo ftrained off; the two folutions being mixed
together and poured into 33 gallons more water, makes a
liquor of a proper ftandard in which cloth may be fteeped in
the procefs of bleaching, the fulphuret ferving as a fubfti.
tute for pot-ath for condenfing the OXY-INUiatiC gas e
Efjay on Bleaching, &c. Win. Higgins.

The piece being prepared fo far by thefe procefles, it is
then impregnated with the mordant or principle which is te
receive the colour, and render it incapable of extra&ion.
The [ulphate of alumine and the muriate of tin are the two
falts which are moft efficacious for thefe purpofes. The
ftuff thus impregnated, is then pafled, through the colour-
ing liquid, and by the decompofition or change of: princi-
ples between the mordant and the principle which holds the
colour, in [olution, the colour is precipitated on the bafe of
the mordant, and adheres to ir.

Some vegetable fubftances are likewife difpofed to take
fome colouss by being animalifed. In this way, cow's dung
and bullock’s blood are ufed in dying cotton.

Turnfol has been difcovered to be made by finely pow-
dered lichen, archil, or even the greater mofs of the oaks,
firft mixed with an alkali,’and kept moift with human
urine ; it becoming red and then blue, when it is mixed with
one-third of pot-afh, by remaining with which it acquires a
dark blue colour. Itis then made into cakes, by a mix-
ture with chalk, to increafe the profit,m——Fournal de
Commerce.

The juice of aloes produces a lively violet, highly proper
for works in miniature, and which may ferve either cold or
warm, for dying filk, from the lighteft to the darkeft fhade.
Fabroni, Ann. de Chim, xxv.

INDIGO is a fecula obtained from the indigo plang, by
fteeping it in water and allowing its fermentation, the co-
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loured facula falling in a blue flocculent fediment, WoAD
affords a fimilar fecula. The leaves are bruifed and formed
into roundifh lumps, in which form they are fold by the
name of awoad. The leaves in this ftate undergo a flight
fermentation, by which the colouring matter is in a great
meafure fet free.

In indigo, befides carbon and hydrogen, with fome nitro-
gen and oxygen, there is,, according to Berthollet, 1-30th
part of iron.

ARNATTO is prepared from. the pulp of the feed capfules
of a tree growing in-Guiana,

Sap coLouRs are either infpiflated juices of plants, or
extracts from.them.

LakEe coLouRrs are formed by precipitating alumine with:
the colouring matter, by adding fixed alkalies to a decottion
of the plant, or its partsin alum and water.

Brugnatelli obtained, by diftilling the nitric acid from
indigo, a peculiar refin, of a deep yellow colour, and of
half the quantity of indigo employed. Ann. de Chim.
LXXXVII.

Guyton {uppofes the red colour of fruits to Yie owing to
the re-aftion of their own acid on the colouring matter :
and that tin, in reftoring the colour of violets, attracts from
it the acid which had turned it red : lead, bifmuth, zinc,
antimony, and particularly iron, doing the fame. The
metallic oxides are not equally powerful ; but the oxide ot
tungften, he thinks, is fuperior to all others, in forming
cakes for painters. La Decade Philof. 1798.

XVI. POLLEN, or the fecundating powder of the ftamina
of vegetables, is generally of a refinous nature, foluble in
alkalies and alcohol. Like refin it is inflammable, the aura
round certain vegetables, may, it is faid, at the time of. fe-
cundation, be f{et on fire.

XVII, Wax of BeEs is merely the pollen very little
altered.

There appears to exift in the very texture of fome parts of
various vegetables, a matter analogous to wax.

It appears that wax and the pollen have for their bafis,
a fat oil, which paffes to the ftate of refin by its combina-
tion with oxygen. If the nitric or muriatic acid be digelted
on fixed oil for feveral months, it pafles to a ftate refeme
bling wax.

Wax, by repeated diftillations, affords an oil poffeffing all
the properties of volatile oils. It is reduced into water and
carbonic acid by combuftion.
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Alkalies difflolve wax, and render it foluble in water,
It is this faponaceous folution which forms the punzc wax,
which may be ufed as the bafis of feveral colours, and may
be made into an excellent pafte for wathing the hands.
It is likewife ufed with a brufh, as a varnith, on feveral
bodies : but it would be highly advantageous if it could be
deprived of its folvent, which conftantly afts, and is the
caufe why it cannot be applied to feveral ufes, in which
otherwife it might be found advantageous.

Ammoniac likewife diffolves it; and as this folvent is
evaporable, it ought to be preferred when it is propofed to
ufethe wax as a varnifh, Chaptal. _

XVIII. HoNEY, or the neftar of flowers, is contained
chiefly in the pittil or female organs. It appears to be a fo-
lution of fugar in the mucilage. :

XIX. The LigNEOUs part of the vegetable, forms the
vegetable fibre ; and not only conftitutes the bafis of the
vegetable, but alfo the hufk of feeds, lanuginous coverings,
&c. Itscharater is infolubility in water, and almoft every
.other menftruum ; even the concurrence of air and water
alters it very difficultly, and it fo ablolutely rehfts every

kind of fermentation, as to be almoft indeftruétible, but by

infefts. It contains the greateft quantity of carbon of any
vegetable fubltance.

XX. Aroma, theodorant principle in vegetables, which
from its finenefs, invifibility, &c. has been faid to be of
the nature of gas, perhaps fhould only be confidered as the
odour of the volatile oil.

XXI. CHARCOAL is au oxide of carbon, obtained from
wood by the procefs termed charring, which is burning it
whilft the air is excluded as far as poffible, and yet to allow
the combuftion to proceed. Itisa folid, black, fiiable and
infufible fubftance, ftill exhibiting the fibrous ftrutture of
the vegetable from which it has been preduced.

Its habitudes with other fubftances have been defcribed
when {peaking of carbon, and its combinations. _

Charcoal poffeffes the property of clarifying various turbid
fluids, which, according to Mr. Lowitz, it appears to do
by chemically combining with, and thereby feparating the
difcolouring particles.——=Cre/l’s Fournal, 1800,

Befides thofe already mentioned, various other principles
have been found in the vegetable kingdom. Sulphar, in
fubitance, is faid to be found in the dried fcum which rifes
from the herb patience, whillt boiling in water. Ironm,
manganefe, and even gold, have been found in the athes of
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plants.  Lime, alumine, magnefia, and filica, are alfo found
in plants.  Flint has been found within the joints of the
bamboo.

Bonnet cane and all cane of this kind, when brifkly rub-
bed together, produce {parks of white light ; and when vio-
lently ftruck together, fparks, nearly as vivid as thofe from
a gun-lock, are perceived, and a ftrong fmell at the fame
time produced. Similar effefts follow when the cane is
fharply ftruck by fteel or any filiceous fione. Thefe pheno-
mena appear to proceed from the epidermis of the cane con-
taining filex ; 22 grains of epidermis yielding about g grains
of filex. From 240 grains of the internal part of the cane,
about 2z grains, apparently filex, were obtained. Other
canes yielded much lefs filex; but it was found in the
Englith reeds and graffes, in wheat, oats, barley, &c.
Poflefling alfo carbonate of pot-ath with the filex, they
yield glafs by the blow-pipe, a ftraw being thus converted
mto a fine pellucid globule of glafs.——Mr. H. Dawy.
Nicholfon’s Journal, May, 1799.

The epidermis of the eguifetum hyemale, or Dutch rufh,
. appears to be almoft wholly compofed of filex. Mr. Not-
cutt obtained a globule of glafs from it by the blow-pipe, =
Phil. Fournal.

Vegetables being expofed to the joint aftion of heat and
air, the oxygen combines with the inflammable principles of
the plant, and combuftion takes place with the produétion
of {moke, and the difengagement of heat and light. The
Jfmoke is a mixture of water, oil, volatile falts, and all the
gafeous produfts which refult from the combination of calo-
ric and hydrogen with oxygen and the feveral principles of
the vegetable, and hence carbonic acid and carbonated hy-
drogen gafes, are alfo formed, and the empyreumatic acids.
With the fmoke arifes ]ﬁmr, partly compoled of the carbon
of fubftances imperfectly burned, having efcaped the ation
of the oxygen. Hence the fuot may be again burned ; and
hence it 1s, that where, as in the lamps of Argand, and in
violent furnaces, where the combuftion is more perfeét,
there is no perceptible fmoke. Soot, by analylis, yields an
oil, a refin foluble in alcohol, an acid formed by the decom-
pofition of mucilage, alfo volatile falts, fuch as carbonate
of ammoniac, and other neutral falts. The fixed principles
remaining after the combuftion, form the a/bes, containing
falts, earths, and metals already treated of. By this procefs
are obtained the fixed alkalies already fpoken of. Sul-
phate of pot-a/p is alfo fometimes found in thefe afhes.
The fulphuric acid, here, in the opinion of Gren, is deri-
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ved from the fulphur, which he confiders as one of the con-
ftituent parts QF wood, combining with oxygen, during
combuftion.

P1sTILLATION occafions a feparation: of the principles.
of vegetables; all vegetables yielding nearly the fame, viz,
an oil, an acid water, a concrete falt, carbonic acid, and.
carbonated hydrogen gafes, and charcoal.

The PUTRID: FERMENTAT1ON takes place when vege-
tables are heaped together, and foftened with the humidity
with which they are impregnated, and by their own effufed
juices. Their colours.change, the mafs becomes of a dark.
brown, fwells, and becomes heated, and as it is reduced to.
amagma, a gas is difengaged, which is a mixture of zitro
geny bydrogen, and carbonic acid ; ammoniacal gas is alfo.
emitted. The whole is at lalt refolved into a brown mafs,.
which for the moft part forms vegetable mould, being a
mixture of all the primitive earths, and of the metals which:
are found in vegetables as well as the oil, falts, &c. This
vefidue of vegetable decompofition may be confidered as the
great agent and means by which nature repairs the con-

tinual loffes the mineral kingdom undergoes, diamonds,

quartz, cryftals, {pars, bog-ores, &c. being formed in this
matrix. ;

If this decompofition is accomplifhed in a clofe place, a
foul mufly fmell is perceived from the feparation of the:
bydrogen.

When, as in marfhes, a portion of animal matter is at the
fame time decompofed, ignes fatui, and fuch luminous ap-
pearances may accompany the dilengagement of bydrogen,,
and of pbofpborus.

PEaT, or QUICK MOSs, appearsto be vegetable matter
deprived of its Lydrogen ; during the procefs-a black carbe-
naceous matter, called peat earth, feparates, and this com-
bining with oxygen, an acid is generated refembling the fu-
beric acid. The peat in this ftate appears to be what Lord!

Dundonald calls oxygenated peat.——Famefon’s Mineralo~
gy of the Shetland Ifles.

AGRICULTURE cannot but be improved by an atten-
tion to the daily difcoveries in chemiftry, thefe have taught
us the food of plants, and the art of correfting the vices of
a fuil fo as to render it moft fit for vegetation. The fubftan-
ces by which this is accomplifthed, are termed MANURES,
and which are, of courle, varied, according to the nature of
the foil on which they are employed,
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For ¢layey foils the belt manure is marl, that whichis
moft calcareous is, with limeftone-gravel moft ufeful.
Marl and dung is ftill more advantageous. Where thefe
cannot be had, coarfe fand, lime, coals, athes, chips of wood,
burned clay, brick duft, gravel, or even pebbles are uleful,
for all thefe improve the texture, and fome of them fupply
carbon.

For chalky foils the beft manure is clayey or fandy loam,
they wanting the argillaceous and fandy ingredients. For
fandy foils the beft manure is calcareous marl, and next to
this clayey marl, and then clay mixed with lime, or calca-
reous or clayey loams,

For grawelly loams, marls, whether argillaceous or cal-
careous, are proper; and if the gravel be calcareous, clay
may be employed. For ferruginous loam or till, and wi-
triolic foils, the calcareous ingredient is required to neu-
tralife the acid.

Boggy feils generally are helped with limeftone gravel,
or lime mixed with coarfe {and or gravel, efpecially when of
a clayey nature; but if more fandy, lime or calcareous
marl will anfwer well ; in general they fhould firft be burn-
ed, to liberate the carbonaceous principle.

Heathy foils thould, for the fame reafon, be burned, and
limeftone gravel fhould be added when the foil is clayey, and
lime when it is gravelly. .

By paring and burning the old fickly roots are deftroy-
ed and coal is formed, by which the carbonaceous prin-
ciple is reftored, which has been exhaufted by too many
crops.

Gypfum from its accelerating putrefadtion is a moft ex-
cellent manure, efpecially for clayey lands, and fuch asare
dry and naturally fuit clover. It fhould be ftrewed on the
furface in February, when it converts the old grafs into
coal, and nourifthes the young growth.

Befides the manures already mentioned, charcoal itfelf,
and foap-boiler’s wafte have been fuccefstully ufed.

Lime has been found to be very ferviceable as a manure,
but Mr. Tennant difcovered that lime procured from magne-
fian limeftone was injurious to vegetation.

The fertilizing powers of dung proceed from its refolu-
tion into foi/ or animal earth, and from its yielding car-
bon and hydrogen. Dr. Ingenhouz recommends as ma-
nures thofe fubftances yielding moft carbon, which taking
up by the oxygen and caloric of the atmofphere would form
carbonic acid gas, the food of plants. Inftead of fal-
loaving he therefore recommends impregnating the ecarth
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with falphuric acid, as this, with the- calcareous earth,,
would form gypfum, and with the maguefia, Epfom falg
from both which would carbonic acid gas be developed.

The oxygenated mariatic acid, mixed in the proportion of
half a cubic inch of acid and three cubic inches of water,
made intoa pafte with the black oxide of manganefe, and
feeds, produced the germination of feeds, which no efforts
before could caufe to vegetate. The apphcation of oxygen,
in a mode fomewhat fimilar to the roots of plants, appears
allo to promote vegetation. Humboldt. Fournal de Phy-
Sique, 1798. _ ;

Von Humboldt, who, we obferved, when {peaking of the
earths in general, attributes to them the power of abforbing
oxygen from the air, efpecially when aided by heat and
moifture, obferves that the fame property is poflefled by every
fort of CLAYS, and FRESH MoULD.

Sauffure, junior, baving made numerous experiments,.

denies that pure earth, either filica, lime, or alumine thus
abforbs oxygen. In this heis confirmed by the experimenis
of Berthollet, and others. He aflerts, however, that it is
abforbed by mould formed of decompofed and decompofing
orzanic {fubftances. Ann. de Chim. 1800.

From this property, which the mould poffefles, of
abforbing oxygen, refults much of the advantage proceed-
ing from TILLAGE, fince by frequently changing the fur-
face of the earth, the procels muft neceffarily be accelerated.
The tilled earth thus abforbing oxygen from the air, leaves

the air at the furface in pofleflion of more than 7 1Y

common proportion of nitrogen.—Hence, on the Alps
the atmofpheric air contains more oxygen than that of

R
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the warmer plains, the fnow preventing the contaét ofr

the air with the earth, and of courfe this abforption of
exygen,

-y '
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OF ANIMAL SUBSTANCES.

THE conftituent parts of' animal bod’es confift of but a
fmall number of radical principles; the'r various natures:
chiefly refulting from the different proportion in which thefe
are combined.. Thefe radicals appear to be nitrogen, carboiry,
bydrogen, phofpborusy oxygen, and lime.

|
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4. The BLoop is that red fluid which eirculates in the
-animal body, by means of the arteries and veins ; and fup=
ports life, by fupplying all the organs with the peculiar
juices they demand. It varies in the fame individual, not
only with regard to the ftate of health, but as te the part it
eccupies. Theblood, whilit circulating through the veins,
differs in intenfity of colour and degree of confiftence, from
that which is pafling through the arteries. It putrifies by a

entle heat, and when [lowly dried, efferveices with acids;
if expofed to the air, it extrats humidity, and at the end of
feveral months, yields a fzline efflorefcence alcertained by
Rouelle to be foda.

The blood, when at reft, coagulates; and then {eparates
iinto a yellow liquid, called sErRuM, and a clot or coacU-
LuM. It may alfo be coagulated by alcohol and the acids,
but alkalies render it more fluid.

The seruM has a greenifh yellow colour, is of a {light-
ly faline tafte, turns {yrup of violets green, and hardens in
a moderate heat, which is the charaéter of lymph : it eafily
putrifies, and then affords much carbonate of ammoniac.
Diftilled on a water bath, it yields an infipid phlegm, neither
acid nor alkaline, but very readily putrifying ; the refidue
being tranfparent like horn, and no longer foluble in water,
but yielding, by farther diftillation, an alkaline phlegm,
carbonate of ammoniac, and a-fetid blackith oil, mere or
lefs thick : the remaining coal is very voluminous and diffi-
cult to incinerate. The afhes afford muriate and carbonate
of foda, and phofphate of lime. Being poured into boiling
water, it directly coagulates, a part.communicates a milky
~ colour to the water, and poffefles, according to Bucquet, all
the properties of milk.

The COAGULABLE LYMPH, befides being the principle
conftituent of the ferum of the blood, forms the cheefe in
milk, and makes up the greateft part of the white of eggs.
It coagulates at about 150° Farenh. It has'but little tafte,
is diffolved by alkalies, is infoluble in water, oils, or ardent
{pirits ; the latter as well as acids, and metallic folutions
promoting its coagulation. When confiderably diluted
with water it no longer coagulates with heat. It gives oxa-
lic acid when treated with the nitric acid, and appears to
contain carbon, hydrogen, nitrogen, oxygen, pholfphorus,
and lime. Greit. '

The coacuLum of the blood, likewife contains much
lymph, which may be carried off by wafhing. The colour-
ing part, which contains much iren, may be carried off by
the (ame procefs. When the coagulum has been thus walh-
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ed, a white ibrous fubftance is left called P1BRIN, oOr the
Sibrous part of the blood. Itis void of fmell, and being dif-
tilled in a water bath it yields an infipid phlegm, eafily fuf-
ceptible of putrefation. The refiduum foon becomes dry,
by a gentle heat; and if expofed to a confiderable heat, it
thriaks up like parchment ; if diftilled, it affords the fame
refults as the coagulable lymph, but the coal is lefs volumi«
nousand lighter than that of lymph. The alkalies diffolve
it, if aided by a boiling heat, and the acids combine with
it.

The blood contains much iron. The colouring matter of
the blood being burned, and the coal lixiviated, an oxide of
iron is left, of a fine red colour, faid to be obedient to the
magnet. ‘

The colour of the blood appears certainly to depend on

the iron it contains ; but on confidering the changes which ¥

take place during refpiration, and the different colour of ar-

terial and venal blood, it feems that the colour is produced

by the oxidation of the iron, during the paffage of the blood
through the lungs—The blood which has juft circulated
through every part of the animal, and has been brought
back by the veins to the heart, is propelled into the lungsof
a dark red colour, and impregnated with hydrogen and car«
bon. By infpiration the lungs are diftended with air, the
oxygen of which combines wiith the carbon, forming carbo-
nic acid ; and with the hydrogen, forming water; another
part of the oxygen unites with the blood which returns from
the lungs, and pafles into the arteries of a bright red.
Gren, m a letter to Fan Mons, fays, that the oxygen
does not unite with the arterial blood, and that all the water
in refpired air is newly formed, and not feparated from the
blood. The oxygen is abforbed and forms water and car»

bonic acid, and nopart is left to unite with the blood ; the

change in the venous blood depending therefore on the
feparation of carbon and hydrogen. Ann. de Chim. *
XXIII. ‘
The whole of the blood, which by anatomifts is divided
into ferum, red globules, and coagulating lymph, is fuul'{d* |
when chemically examined, to confift of albumen, gelatin,
and fibre. The ferum which remains liquid after the coa-
gulation of the blood, is compofed of albumen, gelatim,
fome faline matter and much water. The clot of craffamen-
tum alfo affords, by repeated wafhing, a large portion of al-
bumen and gelatin : after which a fubftance remains, in ap-
pearance, very analogous to animal fibre, excepting that it
15 in a more attenuated ftate. This fubftance (fibrin) may
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be regarded as that part of the blood which has undergone
the moft complete animalization; and from which the muf-
cular fibre and other organs of the body are formed.—
Mpr. Hatchett. Phil. Trans. 1800,

II. The GASTRIC JUICE is fecreted in the fomach of
animals, and produces the digeftion of their food, which may
be confidered almoft as a chemical procefs. The gaftric
juice varies in different animals, according to the na-
ture of their aliments: this difference extending to its
chemical properties, and hence a variety in the analy-
fis of the gaftric juice of different animals. It however,
in general, yields water, animal gelatin, and phof-
phates.

III. The PANCREATIC JUICE is next added to the /z-
gefta, this liquid appears to be refolvable into the fame prin-
ciples as thofe of the gaftric juice.

IV. MiLk is fecreted in the breafts of the females of cer-
tain animals, therefore called latiferous animals ; but the
following obfervations will chiefly refer to that of cows, It
is the leaft animalized of all the fecreted fluids, partaking
of the nature of the chyle, and even of the qualities of the
aliments. When expofed to the air, ¢ream rifes on its fur-
face, the remaining fkimmed milk becoming four, in a longer
or fhorter time, according to the temperature of the atmof-
Fhere, in fummer acquiring its greateft acidity in three or

our days, and feparating into a coagulum or curd, and a
Jeruns or abey.

MILK appears to contain a fat oil, and a particular glu-
ten, formed into a kind of animal emulfion, by means of a
faccharine fubftance.

MLk is very remarkable for the phofphate of lime it con-
tains, and which feems to be deftined to favour the firft pe-
riod of offification. Fourcroy. Tabl. Synop. 1800,

LacTic acip, or the acip of MILK, is thus obtained,
Sour milk being evaporated to one eighth, the cheefy mat-
ter feparated by the filter, and lime-awater poured on the
refidue, an earth is precipitated, and the lime combines
with the acid of the milk. The lime may then be difplaced,
by adding the oxalic acid, which forms with it an infoluble
oxalate and is precipitated, the acid of milk remaining dif-
engaged. The fluid is then evaporated to the confiftence of
honey, and upon this very pure alcohol is poured, which
takes up the acid, all the other principles remaining undif-
folved. The mafs being now filtered, the laétic acid way
be feparated from its fnlgnt-b}r diftillation.
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“The 1a&ic acid forms deliquefcent LAcTATES with the
alkalies, baryt, lime, alumine, magnefia, &c. It diflolves
iron and zinc, and produces hydrogen gas. With copper
it alfumes firlt a blue colour, then a green, and afterwards
an obfcure brown. It alfo diffolves lead, the {olution depofit-
ing a white fediment, confidered by Scheele as a fulphate of
lead, and as evincing the prefence of a fmall portion of ful-
phuric in this acid.

SucGAR of MILK is obtained from awbey, or milk, depri-
ved of its cream and of its curd, and evaporated to the con-
filtence of honey. This is formed into cakes, which are dri-
ed in the fun, then diffolved, clarified, and fet to cryftal-
lize ; it then yielding white cryftals, in tetrahedral prifms,
with tetrahedral fummits, It has a {light earthy faccharine
tafte, is foluble in three or four pints of hot water, aud ex-
hibits the fame appearances as fugar, either by diftillation,
or on the fire. By dillilling the nitrous acid from twelve
ounces of fugar of milk, Scheele obtained five drams
of oxalic acid in long cryftals, and feven drams and a half
of the acip of sucar of MILK, iIn a white powder,

The saccHO-LACTIC AcID is combuftible, and does
not leave any athes behind ; it is fourifh to the tafte, and
reddens litmus. It yields, by deftructive diftillation, a
brown acid falt, fmelling like the flowers of Benjamin, or
acid of amber. It is eafily foluble in {pirit, but not in wa-
ter, and burns in the fire with a flame. It forms sAcCHO-
LACTATES with the glkalies and earths; thofe with the
earths being infoluble, and that with ammoniac havicg a
fourifh tafte. On the metals it does not at, but with their
ealces it forms falts ot very difficult folubility.

The ferum of milk may, by feveral procefles, be made to
als into the vinous fermentations. Six fpoonsful of alce-
ol, with three pints of milk, expofed in clofed veffels for

a month, giving vent occafionally to the gas, will be con-
verted into good acetous acid. A fpirituous liquor is alfe
made from mares milk. Milk is turned, or its various
conftituent parts are {eparated fpontaneoufly, or by the ad-
dition of rennet, and feveral other {ubftances, fuch as neu-
tral falts, acids, and even certain vegetables. The folid
mals thus feparated from the whey, contains two fubftances,
cheefe and buiter.

Milk may be curdled by pafling through it the eleftric
fluid, and then reftored to its fluid ftate by fixed alkali,———

| Eouillor le Grange's Manual, 1800.

CHEESE is formed by the curd undergoing a commence-
meant of the putrid fermentation, by which it acquires con-
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filtency, tafte, and colour; and is then prefled and dried
for ufe. No fubftance has a ftronger refemblance to cheefe
than boiled white of egg, both being foluble in diluted acid,
in cauftic alkali, and in lime water. The earth of cheefe,
according to Scheele is a pholphate of lime. Ammoniac dif-
folves cheefe more effetually than fixed alkalies, and #itric
acid difengages nitrogen from it.

BUTTER is procured from the cream which floats on the
top of milk, by agitation, the remaining milk being termed
BUTTER-MILK. Butter, unlefs falted, foon changes, be-
coming rancid like oils; the acid, thus developed, may be
wathed off by water, or by the fpirit of wine. With fixed
‘alkali, butter forms a foap. By diftillation it yields water,
a coloured concrete oil, and a ftrong pungent acid, the
febacic acid.

At Conftantinople the butter is obtained from the Crimea
and the Cuban, they do not fell it, but melt it over a {low
fire, and fcum off what rifes; it will then preferve feet a
long time, if it was frefi when melted. Eaton’s Surwvey
of the Turkifp Empire.

- V. FarT is a condenfed in flammable animal juice, con-
tained in its proper membrane. Its colour is ufually white,
but fometimes yellow ; its tafte infipid, and its confiftence
varying in different animals. It is obtained in a ftate of
purity, by boiling in water, after being finely fhred ; it being
thus feparated fiom the membranes, fibres, &c. Itdiffers
with the individual and the part of the body which produces
it, thus we have tallow, mixed with offal parts; Jard,
from the hog; and train oil and fpermaceti from fith. Fat
‘much refembles oils ; like them it is not mifcible with wa-
ter, is liable to rancidity, forms fiap with alkalies, and
“burns by the conta& of an ignited fubftance.

Beef-fuet diftilled on the water bath, affords oil and
phlegm ; the phlegm is reddith, has an acid tafte, effervefces
with alkalies, and turns the {yrup of violets brown. Mar-
row yields the fame produts, and a fubftance of the con-
filtence of butter.

SEBACIC Acrp, or ACID of FAT, thus obtained, has
“been concentrated by various proceffes by Mr. Crell. Alka-
lies, itis known, form a foap with animal fat; by heating
this foap with a folution of alum, he feparated the oil and
obtained the SEBATE of POT-A3H, by evaporation. The
fulphuric acid, afterwards diftilled from this falt, decompo-
fed it, and the febacic acid was feparated.

This.acid exifts ready formed in the fat, finceearths and
alkalies difengage it.
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Mr. Crell alfo obtained it by diftillation from the butter

of cocoa, and from fpermaceti.
It feems to approach to the nature of the muriatic acid,
in fome refpefts, but not in others. Mr. Crell thinks its
place fhould be between the mineral and vegetable acids. It
torms a cryftallizable falt with the oxide of gold, as it does
likewife with that of platina. It unites with mercury and
with filwer, yielding the latter to the muriatic acid, but not
the former: it takes both from the fulphuric. It alfo takes
lead from the nitric and acetous acids, and #iz from the ni-
tro-muriatic. It attacks neither bismuth, cobalt, nor nickel,
nor decompoles the fulphates of copper, of irom, or of zinc,
nor the nitrates of arfenic, manganefe, zinc, &c, but redu-
ces the oxide of arfenic. It unites with the carbonates of
lime and alkali, with effervelcence, and forms falts ve
imilar to the acetites of the fame baflis.” Crell formed with
it 3 SEBACIC ETHER,

The lebacic acid treated with the zétric acid, may-be con-
verted into the oxalic, and acetic acid.

From the foregoing analylis, it appears that fat is a kind
of cil or butter, rendered concrete by an acid, being, in
fact, an acid foap. By il nicer analyfes, it has been efti-
mated, that tix parts of fat confifts of nearly five of carbon,
~and one of hydrogen, with fome {ebacic acid: and not yield-
ing fo much oxygen and nitrogen as the flefny parts.

Dr. Gren remarks, that though efteemed as a peculisr
acid ; yet after being purified and concentrated, it mani-
fefts the fame properties as the acetic acid. :

Dr. Beddoes appears to think that fat is produoced in the
animal fyftem, in propertion tv the diminution of oxye

en. -
4 Oxygenated lard is formed by melting one part of mitric
acid with fixteen parts of axungia, (tirring it with a glafs rod,
and leaving it over the fire till it throws up bubbles. The
nitric acid is decompofed, the nitrogen is difengaged, and
the oxygen combines with the fat, without giving it acidity.
e Alyo71.

SPERMACETI is a concrete oil, extrafted from a (pecies

of the whale, the cacholot. It burns with a very white

flame, and rifes totally if diftilled on a naked fire, affuming
a reddifh tinge, and lofing its natural confiftence by repeated
diftillations. The fulpburic, acid diffolves it. ‘The nitric
and muriatic have no aétion on it. Alcobel diflolves it

the afliftance of heat, but lets it fall as it cools.
It is alfo diffolved by ether, and by the fixed and wolatile
0ils. :
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VI. The Birk is a fluid fecreted by the liver, depofited i1
the gall-bladder, and thence conveyed into the duodenum.
It is glutinous, of the fluidity of oil ; of a very bitter talte,
a green colour, inclining to yellow; and froths by agita-
tion like a folution of foap. Diftilled on a water bath,
it yields a phlegm which is neither acid nor alkaline,
but foon putrifies; this phlegm, and the bile itfelf,
fometimes, it is faid, emits a finell like that of muik.
The refidue of this diftillation is a dry extraét, which
attratts the humidity of the atmofphere, and is tena-
cious, pitchy, and foluble in water. By more violent
heat it yiekds ammonia, an empyreumatic animal oil, con-
crete alkali, and hydrogen.—The coal is not difficult of in-
cineration, and contains iron, carbonate of foda, and phof-
phate of lime. Bile is decompofed by acids, by which a
coagulum is feparated, which is foluble in excefs of acid,
and which forms, with the muriatic acid, a red folution ; an
oily fubftance, analogous to refin, alfo rifes, and falts are
formed which have foda for their bafis. Bile is foluble in
alcohol, by which the albuminous principle, which renders
bile coagulable, and haftens its putrefaltion, is alfo [epara-
ted. The bile appears therefore to be a combination of foda
with a matter of the nature of refins, and a lymphatic {ub-
ftance, which renders it fufceptible of prutrefaction and co-
agulation. It unites with oils, and cleans ftufts in the [ame
manner as foap ; but does not appear to mix with oily fub-
ftances in the fame manner as foap.

When the bile becomes thick in the gall-bladder, it forms
the concretions called biliary calculi ; concreted, itis fup .
pofed, by the abforption of oxygen. Thefe are {oluble in
general, in ardent {pirit; and when the folution is left to
itfelf for a certain time, brilliant and light particles are feen
m it, which appear to have an analogy with the falt of -ben-
20in, and with thofe which are found in the human calculi.
There appear to be two forts of biliary calculi, the one
opake, confifting ot the condenfed bile, with a {ubftance fimi-
lar to wax or [permaceti, and formed in concentric ftrata;
ithe other compofed of cryftalline plates, fimilar to mica or
talc, formed by the cryitals juft defcribed.

VII. The soFT AND WHITE parts of animals. The
tendons, cartilages, ligaments, and fkin of animals, contain
a mucous {ubftance, very foluble in water, but not in alco-
hol ; known by the name of GELATIN or animal jelly. Tt
is obtained merely by boiling any of the foregoing {ubftan-
ces in water : it has in general no fimell, and is inlipid to
the tafte. By diftillation this jelly yields an infipid aud in-

O 2
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ocdorous phlegm, which eafily putrifies ; by a ftronger heat
it {wells, becomes black, and emits a ftrong odour, with
white acrid fumes : an alkaline phlegm, an empyreumatic
oil, and a little carbonate of ammoniac paffes over; and a
fpongy coal remains, difficult of incineration, and which
contains muriate of foda and phofphate of lime.

As it putrifies, a large quantity of nitrogen, hydrogen,
and carbonic acid gas, is emitted. It is diflolved by acids,
but more readily by alkalies ; and with nitric acid, nitrogen
gas 1s difengaged. It feems to differ from the vegetable
jelly, chiefly in the lymph it contains, which is evidently
much more animalized than the other conftituent parts of
the jelly. If concentrated to fuch a degree as to give it the
form of a cake, its difpofition to putrefaétion is ftopped; on
this principle dry or portable foups are formed. By a fimi-
lar concentration of the jelly made from the parings of lea-
ther, the fkins of animals, with the ears of oxen, calves,
fheep, &c. are the ftrongeft glues made. With the clippings
of gloves and of parchment is made fze, ufed by plafterers,
&c. Gilders’ fizeis made by beiling eel-fkin with a (mall
&uantity of lime in water, towhich fome whites of egg are
ddded : thatwhich is employed to fortify paper, and repair its
defects, 1s made of wheat flour diffufed in boiling water,
From the mucilaginous parts, chiefly the air bladders, of a
larce fith, in the Ruffian feas, is formed fi/b-glue or ifinglaf;,
which pofiefles very ftrong agglutinating power, and is ufe.
ful in ftiffening, and giving a luftre to gauzes, &c. Ifin.
glafs forms a ftrong glue, by {olution in either water or alco-
hol.

GELATIN, Mr. Hatchett obferves, may exift in the dif-
ferent degrees of temacity and vifcidity which charaéterize
mucilage, fize, and glue, the different forms in which it ap-

ars. This difference is evidently an inherent ?ualit}'. and
not caufed by mere infpiffation, the glue made from certain
parts of animals, fuch as the fkin, being of a better

uality than that which is made from the finew, and
the beft and ftrongeft glue is always made from the more
aged animals, Gelatin when completely dried is affected
by water, according to its original degree of vilcidity, cold
water diflolving dried mucilage in a fhort time, but only oc-
cafioning a cake of glue, after fteeping three or four days to
fwell much, without being diflolved. Gelatin is folu-
ble in acids; thus dry mucilage, dry fize, and dry glue,
are progreflively diffolved in nitric acid, according to the
degree of vifcidity by which they are diftinguifhed,
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There is every reafon to conclude that the fubftance which
in very young animals was at firit mucilage, becomes pro-
greflively more vifeid and affumes the chara&ter of gelatin,
which as animals increafe in age becomes more and more
vilcid.

SkiNs of animals yield gelatin proportioned to the degree
of flexibility they poflfefs. Thus the fkin of the eel and the
fhark yields a larg= proportion. The fkins of the hare,
rabbit, calf, ox, and rhinoceros, yield fimilar refults;
that of the rhinoceros yielding the ftrongeft and moft vifcid

latin. The true fkin or cuti; is completely foluble by
ong boiling, and feems to be eflentially formed of gelatin;
but the caticle is foftened, but not diffolved, and appears to
contain gelatin only in a fmall proportion ; it is however
neceflary to its flexibility, fince it becomes quite brittle when
deprived of it.

The cartilages of the articulations are alfo completely fo-
luble when long boiled with water ; but this by no means
happens when other cartilages are thus treated.

Hair imparts a fmall portion of gelatin to water, lofing
thereby its elafticity and flexibility, the fofteit and moft flex-
ible hair yield' ng moft.

Feather, quill, buman nail, 0x’s hoof, tortoife jbell, and
the feale nfga Jeorpion, thewed no trace of gelatin by the .
telt of the tanning principle, and but a faint white cioud
with nitro-muriate of tin.

Horns, fuch as thofe of the ox, ram, goat, and chamois,
yield fmall quantities of gelatin, and in proportion to their
flexibility. But flag’s or buck’s horn differ from thefe,
both in compofition and conftrution ; containing, like
bone, much phofphate of lime, and like bone, a large
quantity of gelatin : phofphate of lime generally being ac-
companied by gelatin as in ftag’s horn, bone, ivory, &c.
but when carbonate of lime is the hardening fubftance, as
in_fhells, madrepores, and millepores, no gelatin can be
difcovered.

Scales of fifh, and the fpicula of the fhark’s fhin, appear
to be true boney fubftances, eontaining much phofphate of
lime, with a greater proportion of the membranaceous part
than in common bone.

Horny fcales of the mantis, of lizards, ferpents, &c. yield
but very flight traces of gelatin, feeming to confift of the
membranaceous fubftance merely, appearing to be devoid
of phofphate of lime, as an offifying matter. A

Gelatin 1s evidently the principal caufe of flexibility and
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elafticity, and.the putrefcibility of various parts.—=Pbilof,
Tranf. 1800,

The skins of animaLs, after wafhing, flething, and
cleaning from the hair, are impregnated with the tanning
principle, with which they form a compound infoluble in
water, and pofleffing other ufeful qualities j this fubltance
1s termed leather.

To render leather impenetrable by water, Mr. Hilde.
brandt recommends it to be foaked in o1l in which minium
is diffolved and boiled to a deep brown. Ann. de Chi,
de Crell. 1799.

VIII. The MuscULAR or FLEsHY PARTS afford, by
diftillation, water, alkaline phlegm, empyreumatic oil,
nitrogen gas, carbonate of ammoniac, and a coal which
yields a {mall quantity of fixed alkali and febrifuge falt,
Thouwenel found, in fleth, a mucous extrallive fubflance,
foluble in water and in alcohol ; and when concentrated,

offefling an acrid and bitter tafte. On hot coals it fwells,
riquiﬁes, and emits a finell like that of burnt fugar: all its
chara&ers, indeed, fhow a refemblance between it and the
faccharine matter of vegetables. Thouwenel allo obtained,

by a flow evaporation of the deco&tion of fleth, falt, in the -

form of down, and in cryftals of an indeterminable figure :
this falt appeared to him to be a phofphate of pot-afh, in
frugivorous, and a muriate of pot-afh in carnivorous, ani-
mals. Fourcroy thinks thefe falts may be phofphates of fo-
da, or ammoniac, mixed with the phofphate of lime. The
moft abundant part of mufcles, and that which conftitutes
their predominating charadter, is the fibrous matter. This
is diftinguifhed by its infolubility 1n water, and by its
yield ng more nitrogen gas, by the nitric acid, than other
animal fubftances. It alfo yields the oxalic and the malic
acid. It putrifies readily, when moiftened ; and affords

much concrete ammoniac by diftillation. Of the other mat-

ters, contained in fleth, the Iymph, and fat part, have been
already fpoken of; and the albumen has been lately
the fubjet of fome ingenious experiments of Mr. Hatchett.

ALBUMEN, that tenacious fluid contained in the blood,
and compofing the chief part of the white of eggs, which,
when dry, is femitran{parent, like horn; is according to
Mr. Hatchett, the predominant and effential part in the
tifflue or web of membrane, cartilage, fponge, the hnrnly
ftems of gorgonia, horn, hair, feather, quill, hoof, nail,
horny feale, cruft, and tortoife fhell, and although of fimi-
lar chemical properties, yet it varies in confiltency, from a
tender jelly-like fubftance, to a completely formed mem-

P
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brane, or to an elaftic, brittle and hard body, like tortoije-

fhell, manifefting a ftratified arrangement. Moreover the -
chemical properties of thefe fubitances refemble thofe of

pure albumen, in every refpeft; fo that it evidently ap-
pears to be the original fubftance from which tortoife-fhell,
ﬂair, horn, mufcular fibre, &c. have been derived and
formed,

Mr. Hatchett thinks there 1s alfo much reafon to believe
that gelatin, although it appears fo different from albumen
inmauy relpeéts, is yet formed from it, and that albumen,
or the coagulating lymph, is the primary animal fubftance
from which the others are derived. Pure albumen which
has not been fubjeCted to the effeéts of organization, appears
to contain a confiderable portion of faline matter, and very
little of any earthy fubftance ; but in fuch bodies, which
(although derived from albumen) have fuffered various
.changes by the aétion of the vital principle, the quantity of
faline fubftances appears to be diminifhed, while that of
the earthy matter is increafed ; and as lime, in the ftates of
phofphate and carbonate, is fo much more abundant in the
mufcle of beef than in that of veal, we may infer, that the
cearthy matter is more abundant in the coarfe and rigid fibre
of adult and aged animals, than in the tender fibre of thofe
~which are young.

There appears much reafon, Mr. Hatchett fays, to be-
lieve that the gelatinous fubftances and mufcular fibre, dif-
fer from fimple and unorganized albumen, by a diminution
of the carbonic principle in the one, and by an excefs of itin
the other, the mufcular fibre contaming by much the great-
';i[t quantity : refembling, in that refpet, the vegetable

re.

In refpe&t to economical purpofes, Mr. Hatchett ob-
ferves, that all animal fubftances whatever (exclufive of
carbonate and phofphate of lime) may be converted into
two fubftances of much utility, glue and foap ; the gelatin
yielding the one and the albumen the other.——Phii,
Tranf. 1800.

Fourcroy found the mufcular parts of bodies, which
had been interred in the Cemeterie des Innocens, converted
into a fubftance refembling (permaceti, Annales de Chi-
mie. V.

Lord Bacon, in his Sylva Sylvarum, fates, that fuch a
change may be effefted, by putting pieces of fleh intoa
glafs covered with parchment, and allowing the glafs to ftand
fix or feven hours i1n boiling water.

-
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Thomas Sneyd, efq. of Staffordfhire, found in the mud,
at the head of a fith pool, the body of a duck or young
g-::-nfe,_ converted into a hard fatty matter refembling fper-
maceti ; having apparently fuffered a fimilar change with
that of the human bedies, ohferved by M. Fourcroy, in the
Cemeterie des Innocens. Phil, Tranf. 1792.

Mr. G. Smith Gibbes, having placed the leaneft part of a
rump of beef in a box with holes, fo as to float on the fide of
a river, found, at the end of a month, it was converted toa
mafs of fatty matter. He alfo found a piece of lean mutton,,
en which nitrous acid had been poured, three days before, 1o
be exactly the fame with fome which he had before got from
the water, and which, though changed, was net fo much fo
as the beef, Phil. Tranf. 1794.

Mr. Gibbes further remarked, that the fatty matter form-
ed from the flefh of quadrupeds, does not cryftallize, whilt
that from the human fubjeét affumed a very regular and
beautiful cryftalline appearance. To purify this matter he
expoled it to the fun and air, for a confiderable time,
reduced it to powder, and poured on it diluted nitrous acid,
this remaining on it an hour ; he then warthed it repeatedly,
and finally melted it with hot water, and, on allowing it to
concrete, it was of a beautiful ftraw colour, and had the
agreeable fmell of the beft fpermaceti.—~—Phil. Tranf.
1795. |

Dr. Cra=uford, by his ingenious experiments, difcovered,
that cancerous matter renders {yrup of violets green, and
that, with oil of vitriol, effervefcence takes place, and the
mixture becomes of a dark brown, a gas being difengaged,
which has many of the properties of hepatic air, and which.
the doctor called, animal hepatic air. This he found to be
mixed, in the matter, with volatile alkali, forming an bepa-
tifed ammonia, which may occafion the black depofition
from the folution of fublimate, when employed to wath. ve-
nereal ulcers in the throat; on faturnine poultices appliedito
ill-conditioned ulcers ; and on filver probes introduced into
finous ulcers. The animal fibres undergoing, in cancer-
ous and other malignant ulcers, nearly the fame changes
which are produced by putrefattion, or deftructive dif-
tillation, | -

Lean animal fubftances yield, by heat, alkaline air,
carbonic acid, and animal hepatic air, from which fome-

times is depofited an oily empyreumaric subftance, a dimi- |

.aution of the volume of the gas, at the fame time, taking

place. It feeming prohable, the dottor thought, that thefe
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three acrial fluids combining together, formed the oily em-
yreumatic fubftance.

The aérial fluids extricated from the mufcular fibres of
animals by putrefaétion, confift of carbonic acid and ani-
mal hepatic gas, mixed with a very {mall proportion of
phlogifticated air. From the green leaves of a cabbage, I
obtained, the doftor fays, an aérial fluid, which, in moft
of its properties, refembled animal hepatic air.——Phil.
Tranf. 1790.

Vauquelinfound that ammonia was produced by the aétion
of I'ulp%mric acid on animal fubftances. Mr. Famefon found
that the mufcular fibre of fifh, treated with pure alkali,
yielded ammonia, efpecially with long boiling and the addi-
tion of tallow; a carbonaceous matter fubfiding, not acted
upon by alkalies. Thus the mufcular fibre appears to be
completely decompofed, its hydrogen and nitrogen forming
ammonia, and the carbonaceous matter being lett behind.—
Famefon’s Experiments.

IX. URINE is an excrementitious fluid, f{ecreted by the

kidneys ; in its natural ftate, it is tran{parent, of a peculiar
fmell, acitron yellow colour, and a faline tafte. Befides
the differences proceeding from peculiarity of habit, there
are other differences in the urine, arifing from other cir-
cumftances. That which is voided foon after copious drink-
ing, is aqueous; having hardly colour or fmell, and is called
erude urine, or urina potus: whereas that which is made
after the fanguification, f{ucceeding to a full meal, poflefles
all the charaters of urine, and may be called the feces
fanguinis.
_ By the fpontaneous decompofition of urine, it foon lofes
its original {mell, and acquires that of ammonia; which
being allo diffipated, the {mell becomes very fetid and
offenfive, and the colour brownifh: in this ftate it mani-
fefts much lefs acid than when freth (Halle). The
crude urine prefents very different phenomena, becoming
foon covered with mouldinefs, like the expreffed juice of
vegetables.

By diftillation, the urine yields a phlegm which foon pu-
trifies, and which affords ammonia by its putrefaltion. At
the fame time, a fubftance is precipitated of an earthy ap-
pearance, but which is, in reality, apeculiar {aline fubltance.
This falt forms the fediment of urine, which feparates by
the cold, or by evaporation, even in the urine of perfons in
perfeft health.

By evaporating urine to the confiftence of a fyrup, and
a]iuwing itto ftand in a cool place, cryftals are formed.
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This precipitate of cryftals has been called fufible falt, na-
tive falt, and microcofmic }[a!!. It is chiefly compofed of
the phofphate of foda and of ammoniac, and is ufed as a flux
to the earths.

From accurate experiments it appears that thirty-fix
ounces of urine yields a refiduum from anounce toan ounce
and a half, which confifts of the following ingredients in
nearly thefe selative proportions.

T Drams. Grains,
Murlatltfalts..-..-..-.-»q...l 0

Phofphoric falts . . . . . TR PR o « 55§ 50
Lithic or Uric acid and phofphate of lime,
with excefsiofl acd ove & o leie v » » } yhyi -

Animal extraftive Matter » «-v o o 00 s 5 s 3 40

The falts are the muriates of pot-ath and of foda; the
phofphates of {oda, of lime, and of ammonia, with the lithic
and phofphoric acids. Cruikfhank.

Urine, when firft voided, contains an excefs of phopho-
ric acid, and thereby holds in folution more or lefs of phof-
phate of lime, It foon runs into the putrefaétive ftate, ac-
companied with the extrication of much ammonia. The
ammonia is difengaged from urine, likewife, by the fixed
alkalies and lime, which decompofe the phofphate of am-
moniac ; and acids diminith its fmell by combining with and
fixing the ammonia, which is the principal caufe of its
odour. The urine of animals which feed un vegetables
does not appear to contain phofphoric acid, but an acid of 2
vegetable nature, which feems to refemble the benzoic,
Rouelle and Fourcroy. :

Recent human wurine contains ten conftant ingredients ;
muriate of foda, muriate of ammoniac, acid phofphate of
lime, phofphate of magnefia, phofphate of foda, phofphate
of ammonia, uric acid, benzoic acid, jelly, albumine, and
the fpecific matter of urine, called urée, to which matter
the urine owes its odour, colour, and favour, its alterability
into ammonia, carbonic and acetic acids, &c. with the
property of becoming by putrefcent fermentation, a fluid fo
different from what it is when firft voided, as to contain nine
new ingredients, Thefe are, 1. Ammonia in excels. 2.
Phofphoric acid faturated by this alkali. 3. Phofphate
of magnefia, converted into ammoniaco-magnefian phof-
phate. 4. Urate of ammonia. 5. Acetous acid, united to
ammonia. 6. Benzoic acid with ammonia. 7. Muriate of
foda, changed in its cryftallization from the cube to the
oftaédron. 8. Muriate of ammoniac, changed from the
oftaédron to the cube. 9. Carbonate of ammoniac.

S el
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The urée is obtained by diftillation from a brown liquor
formed, by adding atdifferent times, four times their weight
of alcohol, on the cryftals yielded by infpiffated urine.——
Ann. de Chim. 93 :

According to Fourcrop, the analyfis of urine difcovers that
it contains the phofphoric, uric, and benzoic acids, in a
free ftate, the phofphates of lime, of foda, of magnelfia, and
eof ammoniac, and a peculiar cryftalline matter in the form
of an extract, which is the moft abundant of all the matters
it contains ; and which pofleffes the very fingular property
of changing to carbonate of ammoniac by the aéion of fire,
and alfo of changing the cubic cryftals of the muriate of
foda into oftahedra, and the oftahedra of the muriate of
ammoniac into cubes. This animal matter, named UREE,
is an excrementitious fubftance furcharged with nitrogen,
and it is by it that the body rids itfelf of the fuperfluous

art of this animalizing principle. The urine fuffers a
Fpnntanmus decompofition, thereby undergoing very con-
fiderable alterations, its falts being changed and multiplied,
and the acetous and carbonic acids, with ammoniac formed.
Belides the ammoniaco-magnefia phofphate, and the phof-

hate of ammonia, the carbonate of ammoniac is produced
1n a confiderable quantity, and is eafily obtained by diftilia-
tion.——Tab. Syn. de Fourcrop, 1800.

PHosPrHORUS is thus obtained from URINE. Ten
‘pounds of urine evaporated to the confiftence of honey, the
muriate of lead, remaining after the diftillation of four
pounds of minium, two of muriate of ammoniac, and half
a pound of charcoal, are to be mixed together, and dried in
an iron pot, until reduced to a black powder, which is to
be deprived of its volatile alkali, fetid oil, and muriate of
‘ammoniac, by diftillation ; the refidue containing the phof-
phorus, which it will yield, by diftillation in a good earth-
cenretort. In this procefs the muriate of lead is employed,
to decompofe the phofphate of foda, which is not decompo-
fable by charcoal, and to form the phofphate of lead, which
affords the phofphorus. Margraaf.

Phofphorus is of a flefh colour, of the confiftence of wax,
and at firkk tranfparent, but becoming white, and, in the
fun, yellow. 1In the air it emitsa white fume, and is lumi-
nous in the dark. Itis foluble in oils, more efpecially in
volatile oils, which then become luminous : the oil of cloves
is ufed for this purpofe, and every time the bottle is opened
a phofphoric flafh is feen. A phofphoric gas may be extraét-
ed from phofphorus, which takes fire by the mere contaét of
awr.  Thus the nitric acid being digefted on phofphorus, a

3
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gas efcapes, which takes fire in the receiver, affording the
appearance of flifhes of lightning ftriking through the cavity
ot the veffels, :

A very thin flice of phofphorus being placed on an anvil
with a gros of the cryftals of nitrate of filver, and fmanb-
ftruek ‘with a hammer, a moft terrible detonation was ro-
dueed, the edge of the hammer was turned up, and the
anvil thaken and marked with ftreaks 6f filver. The lapis
mfernalis and all the metallic nitrates being thus treated,
violent detonaticns were produced. “The experiment alfo
{ucceeded with the common nitrate of pot-ath, ‘but the ham-
mer was required to be heated. -Brugnatells,

Ven Mons repeated thefe experiments with fuccefs, and
tcund' the oxides of gold, filver, and ‘mercury, by fire, to
occupy the firlt rank among fulminating fubftances. He
alfo difcovered that two grains and a half of oxygenated
muriate of ammoniac, with four grains of phofphorus, be-
mmg gently crufhed on the anvil, a moft terrible detonation
eniued, ‘which alarmed the houfe ; and the concuffion was fo
violent as to force the hammer out of his hand.—— 4z,
de Chim. 1797.

Phofphorus precipitates fome metallic oxides from their
folutions, in a ‘metallic ftate, and the phofphoric acid is
formed ; the oxygen quitting the metal to unite with the
phofphoras.

Phofphorus is not luminous in pure nitrogen gas, as was
maintained by Prof. Goéttling ; the prefence of cxygen ap-
pearing to be neceflary to produce this effe&t. Facques, Hel-
dibrand, Van Mons.

At about 100° of Fahrenheit, it takes fire with decrepi-
tation, burns with a very bright flame, and emits a very
abundant white fume, which is luminous in the dark.
The refidue of the combuthon is a red cauftic fubftance,
which, attrating the humidity of the air, is diffolved mto a
liquor. |

qﬂ‘rugm;‘eﬂf remarks, that phofphorus diffolves without
light in oxygen gas, which becomes Juminous by adding
any mephitic gas. It diffolves-alfo in hydrogen, and is then
feparated by oxygen. It feparates the oxygen from the
oxy-muriatic acid, and becomes itfelf an acid, but does not
diflolve in pure carbonic acid., When the temperature is a

‘Tittle raifed, and fome pure air is added, it fhines hetter than

in atmofpheric air. ‘Water fufpends little atoms of phof-
phorus only. Atmofpheric air diffolves it at the moment of *

burning, and becomes phofphorefcent.mme—dnn. de Chiat,
‘X XI.



FTT

Gren fays, that phofphorus not flining in pure oxygen
air, but requirinz a little portion of nitrogen, is owing to
the fame reafon that other fubftances, fuch as {ulphur, re-
quire the medium of fome other fubitance, to enable them
to attraét oxygen.

Girtanner conjetures phofphorus to be hydrogen in its
purelt ftate.

The pnosPHoric AcrD is formed by the combination
of oxygen with the phofphorus during combuftion. This
acid thus obtained is, however, imperfeft, not being fatu-
rated with oxygen ; but the pholphorus. is more completely
decompoled by the flower combultion, or combination with
oxygen, which takes place at the common temperature of
the atmofphere ; fluid acid of phofphorus is thus obtained,
ftill however retaining a fmall quantity of undecompoted
phofphorus, ot which it may be cleared by digefting alcohol
upon it.

PE}F dige@'ng nitric acid upon pholphorus, nitrous gas is
feparaied and the oxygen unites to the phofphorus, forming
phofphoric acid. If the acid be highly concentrated, the
phofphorus burns at the furface. The water in which
phofphorus 1s kept, contralts acidity in time, the water
- yielding its oxygen to the phofphorus. This acid, when
pure, 1s clear, inodérous, and not corrofive; it may be
concentrated todrynefs, when its fpecific gravity, compared
with water, isas 3. 1. Itis very fixed, If after concen-
tiation it is put in a crucible, on hot coals, it boils, a green.
flame appears, and the mafs is converted into a white tran{.
parent {fubltance foluble in water.

The PHOSPHATE of POT-aAsH forms a very foluble falt,
in tetrahedral cryftals, terminating in tetrahedral pyramids ;
is.acid, fwells on hot coals, is difficult of fufion, and de-~
compofable by lime water.

PHosPHATE of sopa forms in rhomboidal cryftals
which efflorefce in the air. This like the former phofphate
melts into a glafs when ignited. It has been introduced
iato medicine by Dr. Pearfon, as a ufeful and almoft tafte-
lefs cathartic,

PuosPuATE of AMmMoONIA forms in tetrahedral cryftals,
readily folubie in water, It is alfe fulible, when it parts
withits ammoniac.

PHosPHATE of MAGNESsIA. is difficult of folution, but
becomes more eafily foluble, cryftallizable, and fufible, the
more it contains of phofpheric acid. )

PHosPHATE of BARYT is taltelels and infoluble, and
convertible by fire into a glafs.
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. PHOSPHATE of STRONTIA is foluble, when the acid is
in excefs, and forms tabular cryftals. In fire it fufes intoa
mafs like porcelain,

ProsPHATE of LiME is white, friable, infipid, opake,
and infoluble in water.

. Phofphate of lime, apatite or phofphorite, has been found
in an amcrphous ftate in Hungary, and forming entire
mountains in Spain. Itis alfo found in truncated hexhe-
dral, longitudinally ftriated prifms, laminated in their
tranfverfe fratture, and generally with tin and fluor. Kiap-
roth found it to contain acid 45, lime 55. The chryfolite
is alfo confidered as a faline combination of this fpecies.
PHosPHATE of aAremINe forms in thin flattened
needle-like cryftals, obliquely truncated at both ends.
]rt;eliquefcts in the air, and, in a melting heat, fufes into
afs.

g‘{ ‘The carcurLus of the BLADDER is chiefly formed
of a peculiar concrete acid, which is flightly foluble in
boiling water, and is depofited in cryftals, as the folution
tools. |

The urRiCc AC1D, or acid of calculi, formerly called the
lithic acid, is concrete, fparingly foluble in water, and is
decompofed, and partly fublimed by diftillation: it decom=
peles the zitric acid, unites with earths, alkalies and metal-
%c oxides, and yields its bafes to the weakelt wegerable acids,
not excepting the carbonic. ' ' i

Mr. Lane afcertained by careful experiments that there
exifts a great difference in different caleunli, fome being dif-
folved in the lixivium faponarium, and others being fcarcely
altered ; fome retairing their form, whilft others were near-
ly evaporated by a red heat. Different parts of the fame cal-
culus varying confiderably in thefe refpeéts.e——Phil. Tranf.
1791. ;

ﬂjit has been afcertained that the calculus, sft. Ts diffolved
by the fulpharic acid, with heat. 2. Is not ated on by the
muriatic acid. 4. Is diffolved by the nitric acid, with effer-
vefcence and the difengagement of the nitrous gas and car-
bonic acid : the felution is red, contains a difengaged acid,
tinges the fkin of a ved colour, and is not precipitated by the
muriate of barytes, nor rendered turbid by the oxalic acid.
4. Is not afled on by the carborate of pot-a/b, but is dif_-
folved by the cauflic alkali, as well as the wolatile alkali.
5. Is diffolved in lime-avater in the quantity of 5,37 in
1000 grains, and may be precipitated by acids. 6. Centains
a fmall quantity of @mmoniac. 7. The coally refiduum of
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combuftion indicates an animal fubflance of the nature of
jelly. Scheele.

This illultrious chemift has alfo proved that all urine,
even that ot infants, helds a fmall quantity of the matter
of calculus in folution, and that the brick coloured depo-
fitior from theurine in fevers; is of the nature of calculi,
but he did not find that it contained a particle of calcareous
earth. By pouring the fulphuric acid'in:o the nitrous folu-
tion of the calculus, a true fulphate of lime was obtained ;
althongh the lime did not exceed the z00th part of the entire
weight.-

This chemift alfo detected a white fpongy fubftance, not
foluble in water, fpirit of wine, acids, or alkalies, nor in
the nitric acid, even in the ftate of afhes ;* but the quantity
was too fmall-to be thoroughly examined.-

The matter obtained from calculi, by folution in lye of
caultic fixed- alkali, and- precipitation by acids, has been
fuppofed to be an.acid fimilar to that obtained by fublima-
tion, and which has been termed LiTHIC AcCID., Dr.
Pearfon obtained this precipitate, in- the proportion of at
leaft one halfi of the matter of the calculi; and afferts that
this precipitate does not belong to the genus of acids ; that
it is not the fame thing as the fublimate of Scheele, nor is to
be referred to the animal macilages ;. but that it belongs to
the genus of aewimal oxides. Tts peculiar and fpecific dif-
tinguithing. properties being imputrefcibility, fucility of
cryftallization; infolubility in cold water,-and that moft:

.remarkable property of all others,.of producing a pink
or red matter, on evaporation of its folution in nitric acid,

@f 300 grains of calculus r75- were this peeuliar animai

oxide, o6 were- phofphate of lime, 29 were ammoniac and
probably united with it, phofphoric acid, avater, and comr
mon mucilage. of urine.

The term lithic, being,  the doftor fays, a grofs fole--
cifm, he propofes, as more appropriate, the term OURIC
ear URIC.. This oxide he: would therefore term the uric
OXIDE.

From roo grains of an urinary concretion he obtained-

only 18 grains of the acid. fublimate of Scheele, and doubis
whether the lithic acid of Scheele exifts as a conftituent of
urinary concretions, or is compounded, in confequence of a
new arrangement of the elementary matters of the concre-
tion, by the agency of fire. The doétor did not find the
uric oxide in the urinary concretions of any phytivorous

auninal, ——=Fhil. ‘.ﬁ';:g". 1797
P
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Fourcrop aflerts that Scheele did not give the name of
lithic acid to the fublimate of the calculus, as Dr. Pear-
fon aflerts, and that the peculiar animal oxide of Dr.
Pearfon is really Scheele’s acid (the lithic acid). Fourcroy
approves of the adoption of the name ouric acid, efpecially
as Dr. Pearfon has found the fame acid in athritic concre-
tions, and it has not yet been found, but in man., Ann. de
Chim. XXVII.

Although the caufes of difeafe, thefe concretions are the
natural produéts of urine, which generally contains almoft
all the materials of which they are compofed. Thele may
be formed by

1. Uric acid, which cryftallizes in ftriated layers, is in-
foluble in cold water, and but flightly foluble in hot, it
weakly reddens turnfole, is infipid, inodorous, foluble in
cauftic alkali ; when pure, of a fawn colour, and becoming
of a pink red by the addition of nitric acid.

2. Phofphate_ of lime, this will be found to concretein
earthy layers refembling chalk, to be foluble, without ef-
fervelcence, in nitric acid ; precipitable by all the alkalies ;
by the fulphuric acid in a fulphate of lime, and by the oxa-
lic acid is an exalate of lime.

3. Ammoniaco-magnefian phofphate, forms in femitran(-
parent, fpathofe, hard layers, fufceptible of polifh, orin
cryftals, very foluble in all the acids, yielding an ammonia-

. cal vapour by the addition of fixed alkalies, which deprive
it of the phofphoricacids. TItis often mixed with the phol-
phate of lime, and frequently covers a kernel of uric acid
or oxalate of lime.

4. Oxalate of lime forms the harder, mulberry form,
calculi, which are very denfe and capable of receiving a
fine polith, are externally of a footy brown colour, inter-
nally of a dirty grey, having numerous tubercles on their
furface, are infoluble in water, very difficultly foluble in
the nitric acid, and not affe@ed by alkalies, leaving, after
the a&ion of the fire, whichburns the animal matter, a refi-
due of quick-lime.

Befides thefe four fubfances, which are united to a gela-
tinous or albuminous animal matter, Jilica is fometimes,
but very rarely, found in the human urinary calculi,——
Tabl. Synopt. de Fourcroy. 1800. '

Dr. Pearfon tound the uric acid in artbritic concretions :
Mo Teanant difcovered in them a combination of that acid
and foda. Fourcroy and Vauguelin confirm this analyfis,
finding them to confift of urate of foda, witha confiderable
quantity of animal matter.
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XI. The PrRUSSIC ACID, or colouring matter of pruffian
blue, is produced by expofing the horns, hoofs, or dried
blood of animals, with an equal quantity of fixed alkali, to
ared heat., The alkali united with the acid thus formed,
yields a falt in tetrahedral plates, or prifms, with tetrahe-
dral fummits, which is called PRUSSIATE of POT-ASH,
or of soDA, according to which alkali has been employed.
Thefe prufliates of alkali precipitate all metals from their
folution ; the alkali uniting with the acid which held the
metal in folution, whilft the pruffic acid unites with the
metallic oxide, and communicates to it a peculiar colour,
Thus gold is precipitated of a yellow ; lead of a avbite;
copper of a broawnifh red ; and iron of a dark blue, being a
PRUSSSIATE of 1RON, or the fubftance called praffiar-
blue.

The pruffic acid may be again feparated from pruffiate of
iron, by digeftion with pure alkali, the prufliate of alkali,
being again formed, and the iron left in a brown oxide. Thus
may a tully faturated pruffiate of pot afh be obtained ; but
ftill this is not a pure prufliate, but contains fome iron or
rather pruffian blue, which it depofits on the addition of an
acid, and therefore it is not an accurate teft of the quantity of
iron contained in any folution.

In thefe pruffiates, in confequence of the volatility of the
acid, a part of the alkali exifts ina crude ftate, unneu-
tralized ; hence the precipitate of iron has a greenith caft
from the yellow precipitate thrown down by this unfaturated
alkali. This laft precipitate is foluble by an acid and the
other is not ; therefore the addition of an acid to it gives 1t
its full blue colour, and on the fame principle the prufliate
may be previoufly faturated with dilute fulphuric acid.

Sulphate of alumine is profitably employed in the precipi-
tation of pruffian blue, its earth increaling the quantity : it
may be deprived of. this by digefting it with muriatic
acid.

The pruffic acid is obtained in a pure ftate, by fuperfatu-
rating the prufliate of alkali with fulphuric acid, and by
fubfequent diftillation. It may allo be obtained by diftilla-
tion of blood with nitric acid. Ithas an acid tafte and fuf-
focating fmell ; but except its capacity of mmbinin_g with
alkalies and metals, it manifelts no conlpicuous acid pro-
perties. . \ g

By digeftion of pruffiate of iron with ammonia, the PRUS-
SsIATE of AMMONIA is obtained, and, in the fame manner,
is PRUsSIATE of LIME obtained with lime water. This
acid is found alfo in the mineral kingdom, combined with



"6

izon; it alfo exifts in vegetables, The pruffic colouring:
principle has been obtained by paffing ammoniacal gas
through charcoal. Clouet,.

Prouft defcribes pruflian blue to be an oxide, whofe bafis.
confains 48-10a of oxygen. Berthollet believes its bafis to
be compofed of hydrogen, nitrogen, and carbon; but its
conftituent parts are not yet known.

XIL. The BoMBIC ACID is found to exift in all the ftates
of the filk worm, in all its ftages of exiftence, even in the
@ggs ; butin the egg and in the worm, it is combined with
a gummy glutinous {ubftance. Chauffier.

XII, HARTSHORN gives name to feveral produdts ufed.
in medicine, which though the preference is-given to this
horn, may be yielded by any other. By diftillation an
alkaline phlegm is firft procured, which is called the wolg-
tile fpirit of hartfhorn; a reddith oil next comes over, more
or lefs empyreumatic, this reCtified, is the animal ol of Dip-
ple; then rifes a confiderable quantity of the carbonate of
ammonia,. coloured by theoil, but from which it may be
purified to a beautiful degree of whitenefs. The coally re-
fiduum contains foda, with fulphate and phofphate of lime,.
from the latter of which phofphorus may be obtained. Burnt.
entirely to an ath, it is the calcined hartfborn.of the fhops.

XIV. BonEs confift chiefly of jelly, fat,.and an earthy
neutral falt, By diftillation they yield hydrogen and carbo-
nic acid gas, a volatile alkaline liquid, an-empyreumatic oil
and dry mild ammoaiac, the refiduum is a coal, which,.
when obtained with certain precautions, is ufed in the arts,.
and is called iwory black: By open combuftion this coal is-
reduced to afhes, which, unlike the afhes of vegetables,.
manifelts no marks of fixed.alkali..

The earth of calcined bones was difcovered in 1769, to-
conhit of lime united.with the acid of urine (Gabn.) It
was then difcovered, that by decompofing this falt of benes-
by the nitric and fulphuric acids, evaperating the refidue,
which contains the phofphoric acid in a difengaged: ftate, and-
diftilling the extralt witl powder of charcoal, phofphorus-
was obtained.——Schcele. ‘ ]

Pulverized: burnt bones are to be mixed with half their
weight of fulphunic acid, and afier digefting two or three
days, water muft be added and the mixture digefted ftill
farther on the fire, ‘The water of the lixivium, as well as
the water with which the refiduum is wafhed, to deprive it
of its falts, is then to be evaporated in veflels of ftone ware,
until it affords an extradt, which muft then be diffolved in
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the leaft poffible quantity of water, and filtered, that the ful-
phate of lime may be feparated. Thisextra&t may be then
put in a large crucible, and the fire urged; when it fwells
up, but at laft fettles, and at that inftant, a awbite glafr, of
a milky hue is formed*, which mixed with an equal quanti-
ty of charcoal, and diftilled in a porcelain well coated retort,
yields the phofphorus by diftillation.

The theory of this operation may be thus explained.
During the combuftion of the bones, oxygen combining with
the proper radical, forms PHOSPHORIC AcID, which with
the lime generates PHOSPHATE of LiME. Carbonate as
well as prufliate of lime being alfo formed in the fame man-
ner, and at the fame time. The phofphoric acid here is
confidered by Gren as a produ’? of combuftion and not real-
ly an edusZ. But to return to the explanation of the procefs
—the phofphoric acid is then difplaced from the phoiphate,
by the fulphuric acid, which forms with the lime, fulphate
of lime. By the fucceeding operations, the fulphate is fepa-
rated, and the acid is concentrated. By the diftillation with
charcoal, the phofphoric acid is decompofed; its oxygen
unites with thé coal, and affords carbonic acid, while the
PHOSPHORUS itfelf is difengaged. '

The phofphorus may be purified, by being immerfed in a
veflel ufpbui]ing water; as the phofphorus melts,”and may be
pafled through a piece of chamois leather like mercury. ‘The
lower orifice of a funnel being {topped, phofphorus with wa-
ter is to be put in it, and the funnel plunged in boiling wa-
ter; as the heat is communicated the phofphorus melts,
runs into the neck of the funnel, and takes that form ; when
cold it is to be thruft out of its mould, and kept under wa-
ter : it leaves, according to Proufl, areddith phofphuret of
carbon on the leather,——Ann. de Chim. C, 10%.

XV. The ENAMEL of TEETH, according to the very in-
terelting experiments of Mr. Hatchett, diffolved without
heat in muriatic acid, depofits felenite by the addition of
fulphuric acid ; after which the remaining fluid is render-
ed thick and vifcid by evaporation. This when diluted
with water, precipitates lime from lime water, in the ftate of
phofphate. Acetite of lead alfo precipitates a white matter,
which produces a light and {mell, on burn?ng charcoal, }I]EE
phofphorus, and is foluble in'nitrous acid; whereby it 18

® Becher, who was acquainted with this glafs of bones, fays,
€ bomo witrum eft, et in witrum redigi poteft. A {keleton of niaetecn
pounds, yields five pounds of phofphoric glafs,
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diftinguifhed from muriate or fulphate of lead. Fnamel be.-
ing alfo diffolved in nitric acid, and the folution faturated
with carbonate of ammonia, a precipitate is formed, com-
pofed of lime combined with a portion of phefphoric acid ;
phofphoric acid is alfo precipitated from the remaining fluid,
by folution of acetite of lead, The enamel is therefore not
a carbonate, buta phofphate of lime. Lime and phofphorie
acid appearing to be the effentially conftituent principles of
enamel ; the enamel appearing to differ from tooth or bone,
by being deftitute of cartilage, and by being principally
formed of phofphate of lime, cemented by gluten,

XVI. SHELLs, according to the fame celebrated chemift, as-
to the fubftance of which they are compofed, are porcellane-
ous, with an enamelled furface, and when broken,. often of
fibrous texture ; or are com poled of nacre or mother of pearl.
It appears that the porcellaneous fhells are compofed of car
bonate of lime, cemented by a very {mall-portion of gluten ;.
and that mother of pearl and peasl do not.differ from thefe, ex-~
eept by a fmaller portion of carbonate of lime; which in-
ftead of being fimply cemented by animal gluten, is inters
mixed with, and ferves to harden, a membranaceous or car-
tilaginous fubftance ; and this fubftance even when deprived
of the carbonate of lime, ftill retains the figure of the fhell,
Thefe fhells appear to be formed. of various membranes ap-
plied firatum fuper firatum, each membrane having a cor=-
refponding coat, or cruft of carbonate of lime. The inhabi-
tants of thefe ftratified fhells increafe their habitation by new
ftrata, each ftratum exceeding in extent thofe which were
previoufly formed, the fhell becoming ftronger in propor-
tion as it is enlarged, and its number of frata denoting its
: L ]

g%’uuTH-and BONE being fteeped in acids, the offifying
fubftances are diffolved ; the enamel of the tooth is com-
pletely taken up by the acid, while the cartilage of the boney
part of the tuoth is left, as is the cafe with other bones, re-
taining the thape of the tooth, and a cartilage or membrane
of the figure of the bone remains. Thele effefls, as well as-
thole from expofure to fire, fhow a fimilarity between enamel
and the porcellaneous fhells, as well. as between the fub-
ftance of tooth and hone, and' thells compofed of mother of
pearl. . Thus poiceilaneous fhells refemble enamel, in fuf-
tering a complete diffolution in acids, and not leaving any
pulpy or cartilaginous matter; whilft fhells of nacre, like
bone, and the {ubftance of tooth, part with their oflifying
fubftances in certain acids, and their bafes remain in the ftate
of membrane or cartilage. The bafis, varying, in different
fhiells, and in different bones, in its degrees o infpiffation,,



b 44 .

from a very attenuated gluten to a tough jelly, and from

this to a perfe&i‘y_ organized membrane compofed of fibres,

:jt;'ranged according to the configuration of the fhell or
one.

The cuTTLE BONE of the fhops, pears in compofition
exattly to refemble fhell, it confifting c??varinus membranes,
hardened by carbonate of lime, without the finalleft mixture
of phofphate,

The crUsT of the ECHINUS approaches moft nearly to
the fhells of the eggs of birds, confifting of carbonate, with
a fmall proportion of phofphate of lime, cemented by glu-
ten.,

The ASTERIAS RUBENS manifefts a portion of carbonate
of lime, without any mixture of phofphate, but in the as-
TERIAS PAPPOSA a fmall quantity of phofphate, of lime
15 difcovered. In the cruflaccous cowvering of marine animals,
fuch as the crab, lobfler, prawn and cray-fifb, carbonate and
phofphate of lime, but the former in the largeft proportion,
are found. Phofphate of Jime mingled with the carbonate,
appearing to bz the chemical charaéteriftic which diftin-
guifhes the cruftaceous from the teftaceous fubftances. The
prefence of phofphate of lime evinces an approximation to the
nature of bone, which confifts principally, as far as the
oflifying fubftance is concerned, of phofphate of lime. By
thefe ingenious inveftigations of Mr. Hatchet, carbonate of
lime was alfo difcovered to enter into the compofition of
‘bones ; but as the carbonate exceeds in quantity the phof-
phate ot lime, in egg-fhells and creftaceous animals, fo in
bones it is the reverfe. It is poffible that, fhells containing
only carbonate of lime, and bones containing only phofphate
of lime, will form the two extemities of the chain. Bones
of fith appear to contain moreof the cartilaginous fubltance,
and lefs of the phofphate of lime, then is commonly found
in the bones of quadrupeds.

XVII. CARTILAGE, and fuch BORNS as are diftinctly
feparate from bone, as are thofe of the ox, the ram, chamois,
elfo tortoife-hell, contain phofphate of lime, butin two {mall
‘a quantity to be confidered as one of their conftituent princi-
ples. soo grains of the horns of an ox yielding enly 1,50
_grains of refiduum, lefs than half of which is phofphate of
lime. Buck's or flag’s horn, has every chemical charatter
of bone, with fome excefs of cartilage. By experiment on
dry hog's BLADDER, it appears that phofphate of lime is not
‘an effential ingredient of membrane. >y

The bones of the Gibraltar rock confilt principally of
- phofphate of lime ; and the cavities have been partly flled
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by the carbonate of lime, which cements them together,
Foffil bones refemble bones which by combuftion have been
deprived of their cartilaginous part, retaining the figure of
the original bone, without being bone in reality, as one of
the moft effential parts have been taken away,

The deftruétion or decompofition of the cartilaginous parts
of teeth and bones in a foffil ftate, muft have been the work
of a very long period of time, unlefs accelerated by the ac-
tion of fome mineral principle; for after fteeping in muriatic
acid, the os humeri of a man, brought from Hythe, in Kent,
and faid to be taken from a Saxon tomb, the remaining car-
tilage was found nearly as complete as that of a recent bone,
Mr. H. queftions, if bodies confifting of hofphate of lime,
like bones, have concurred materially to flu::rm ftrata of lime.
ftones or chalk ; for it appears to be improbable that phof-
phate is converted into carbonate of lime, after thefe bodijes
have become extraneous foffils. Gloffopetre alfo yielded
phofphate and carbonate of lime, the latter appearing to be
derived from the calcareous ftrata which had inclofe them,
and which had taken the place of the decompofed cartilage,
Myr. Hatchett, Phil, Trans. 1799.

XVIII. MADREPORE and MILLEPORES, like the va-
rious fhells, appear from the experiments of the fame gen-
tleman, to be formed of a gelatinous or membranaceous
{ubftance hardened by carbonate of lime; the only differ-
ence being in the mode according to which thefe materials
have been employed. So completely the fame is the nature
of thefe bodies, that all the changes or gradations obferva.
ble in fhells are difcoverable in thefe. Tubipora mufica re-
fembles the foregoing. Flufira foliacea, and Corallina
opuntia, contain a%{‘o a fmall portien of phofphate of lime ;
their membranaceous part refembling that of certain madre-
pores and millepores.  Ifis ochracea, and ILjs Hippuris, are
formed of regularly organifed membranaceous, cartilaginous,
and horny fubftances, hardened in the latter, merely by car-
bonate of lime, and in the former, by the addition of a ve
fmall portion of phofphate of lime. ~Gorgonia nobilis holds
alfo a fmall portion of phofphate, but its membranaceous
part is in two ftates, the interior being gelatinous, and the
external a membrane completely formed. Gorgonia cera-
tophyta, flabellum, fuberofa, peltinata, _and [etofa, confift of
two parts, the horny ftems and the cortical fubftance. The
horny {ubftance of the ftems is found to contain a quantity
of phofphate of lime, but fcarcely any trace of carbonate,
and by maceration in diluted nitric acid, this fubftance be-
comes foftand tranfparent, refembling a cartilagnous body;
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the cortical part, on the contrary, confifts principally of
carbonate of lime, with little or none of the pho‘phate, and
is depofited on a foft, flexible membranaceous fubftance,
which feems much to approach to the nature of cuticle,
Gorgonia antipathes was found to be entirely formed of a
fibrous membiane ; and the black, jhining gorgonia, afford-
ed by maceration a beautiful fpecimen of membranes concen-
trically arranged. A Gorgonia refembling the antipathes,
and fimilar to it in the membranaceous part, held fo large
a portion of phofphate of lime, as to approach to the nature
of ftag’s or buck’s horn. SPONGESs appear to be complete-
ly formed, by a membranaceous fubftance, refembling that
of the horny ftems of the gorgoniz, varying in conftru&ion
sather than in compofition. Aleyonium afbeflinum, ficus, and
arboreum are found to be compofed of a membranaceous
part, fimilar to the cortical part of fome of the gorgonie,
and, in like manner, flightly hardened by carbonate, with
a fmall portion of phofphate of lime.

It appears, theretore, that the varieties of bone, fhell,
coral, and the numerous tribe of zoophytes, only differ in
compofition by the nature and quantity of the hardening or
oflifying principle, and by the (tate of the fubftance with
which it is mixed or connefted. For the gluten or jelly
which cements the particles ef carbonate or phofphate of
lime, and the membrane, cartilage, or horny fubftance,
which f{erves as a bafis, in and upon which the offifying
matter 15 {ecreted and depofited, feem to be only modifica-
tions of the fame fubftance, which progreflively graduates
from a vifcid liquid or gluten, into that gelatinous {ubltance
which has o often been noticed, and which again, by in-
creafed infpiffution, and by the various and more or lefs
perfedt degrees of organic arrangement, forms the varieties
of membrane, cartilage, and horn.

‘The membranaceous part of all thefe fubftances, fhells,
madvepores, fufra, &c. was diffolved in lixiviom of
caultic pot-afh, and formed animal foap,——Pbilsf. Tranf.
1800. '

" XTX. SyNovIA appears to contain lymph, muriate of
foda, carbonate of {oda, and phofphate of lime; the latter,
Mr. Hatchett found, but in a fmall quantity, 480 grains
not yielding more than one grain. It can therefore be hard-
ly confidered as one of its conftituent principles.

XX. Tears are fecreted by the lachrymal glands, and
are chiely compofed of a peculiar kind of mucilage, com-
mon falt, phofphate of lime, phofphate of foda, and foda,
in a free and apparently cauftic ftate,——=Facquin.

™
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XXI. Mucus of the Schneiderian membrane. At its
firft fecretion is analogous to the tears, but changes by ie-
aaining in the nofe, probably from the oxygen it imbibes
from theinfpired air, and the carbonic acid of the expired
air, faturating the free foda.

XXII. 8avrL1va is fecreted by its appropriate glands in
the neighbourhood of the mouth ; it does not appear teo
differ in its conftituent parts from mucus, except in contain-
ing a greater quantity of water; and fome phofpbate from
which concretions are fometimes formed in the dus or
glands, and perhaps the tartar on the teeth, both being of a
boney nature. Feurcroy.

XXIII. Pus is fecreted from veflels which are under the
influcnce of fome morbid change. It appears by its analyfis
to differ very littlein its conftituent parts from mucus: itis
however, faid to undergo the acid fermentation, while the
former becomes putrid (Salmuth.) Mixed with an equal
quantity of a faturated folution of carbonated pot-afh, pus,
it is faid, will difengage a tranfparent tenacious jelly, but
amucus will not,

XXIV. SEMEN, its conftituent parts appear to be water,
animal mucilage, pholphate and muriate of foda, cauftic
foda, and phofphate of lime: the latter cryftallizes fiuriqg
evaporatiaon in the air, and the foda attraéting carbonic acic
will be rendered a carbonate of foda. It has a peculiar
fmell, and acrid tafte, and changes violets green. When
frefh, it is quite infoluble in water, but a:fterwards com-
bines eafily with it. After its difcharge it becomes more
opaque and confiflent, but in a few hours it becomes even
more clear and fluid than before, and in a few days
depofits rhamboidal and foliated cryftals of phofphate of
Jime. y s S

XXV. SwEAT. Tts fmell and tafte varies much in dif-
ferent fubjefts ; in general, it changes blue vegetable juices
red ; this property is {aid to be chiefly pofiefled by the fweat
of gouty perfons, and to be occafioned by the prefence of
phofphoric acid. -

XXV¢, Liquor of the AMNIOS. This by the amlyfis
of Buniva and Vauguelin appears to differ confiderably in
women and in cows. In the former albuminous matter,
foda, muriate of foda, and phofphate of lime, is contained
in the propertion of 0,012 only, in water. It de{:d?ts on
the body of the feetus a cheefe-like matter, which is not
aéted on by oils, or by alcohol ; appearing to be a mixture
of animal mucilage and fat, formed, in their opinion, by a
degeneration of the albuminous matter which affumes the

LS
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charaler of fat, in the fame manner as happens to feetuffes
detained in the uterus beyond the natural period. This
hiquor in cows differs from that of women in its tafte, co=
four, fpecific gravity, and greater degree of vifcofity. It
contains a peculiar animal matrer, {oluble in water, and in-
fulu!?le in alcohol ; not convertible into jeily like animal
mucilage, nor combining with tanmin, ammoniac, pruflic
acid, and empyreumatic oil, like the vegetable mucilage.
They alfo afccrtained that it contained an acid of a particu-
lar nature, which they term the amwnioTic acip. Un-
hike the faccholalfiic it yields ammoniac by diftillation, and
unlike the #ric it is {oluble in builing alcohol, and cryftal-
lizes in long, white, and fhining needles. Ann. de Chim.
No. 99. '

XXVII. The zoonic Acrp is a new acid difcovered by
Berthollet. ‘The fluid obtained by diftillation from animal
fubitances, has been hitherto thought to coniain no cther

rinciple than carbonate of ammoniac and an oil. Berthol-

t has afcertained that it contains an acid, which he names
zoonic acid. He has obtained it from bones, woollen rags,
&c. alfo from the gluten of wheat, and the yealt of beer.
To obtain it, after feparating the oil from the liquor yielded
bﬁr the deftrutive diftillation, he adds lime to this liquor,
then feparates the carbonate of ammoniac by a beiling heat,
and adds more lime; thus obtaining the ZOONATE of
LIME. By diftilhng a mixture of phofphoric acid with the
zoonate of lime, he obtains the pure zoonic acid.

The zoonic acid fmells like meat which has been roafted 3
a procefs, in which indeed it is formed., It is of an aultere
talte, reddens turnfole, and effervelces with alkaline car-
bonates. Ithasa ftronger attration to the oxides of mer-
cury and lead, refpeftively, than the acetous and nitric
acids. The zZoONATE of PoT-asH calcined does not
form a pruffiate of iron, with a (vlution of that metal.
dAnn. de Chim. xxv1.

Tromfdorff thinks this acid of Berthollet, which he ima-
gined to partake of both an animal and vegetable nature, is
analogous to the febacic acid.

XXVIII. The FORMIC ACID, or the acid of ants, exifts
in {o difengaged a ftace, that the tranfpiration of thefe ani-
mals, and their fimple contalt proves its exiftence. The
large red ant furnifhes the greateft quantity, and feems to
be moft replete with it in the months of June and July,
when its merely paffing over blue paper, is fufficient to turn
it red. This acid may be obtained by fimple diftillation,
enly mixed with a fmall quantity of empyreumatic oil, from

——
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which it may be feparated by a fuimet. Fts fpecific gravity
being to that of water, as 1,0075 to 1,0c00 ; when exceed-
ingly pure, itis as 1,0453 to 1. It may alfo be obtained
by lixivation, wafhing the ants firft in cold, and then in
boiling water, until al} the acid is procured. It may like-
wife be obtained in a FORMIATE of roT-ASH, or of 50DA,
by placing linen cloths impregnated with an alkali in an
ant-hill. It affelts the nofe and eyes in a peculiar, but not
difagreeable manner. When pure, its tafte is burning and
penetrating ; but agreeable, when diluted with water, It
poffeffes all the charalters of ac'ds. When boiled with
Julpburic acid the mixture blackens, white penetrating va-
pours arife, and a gas is difengaged, which unites difficulz-
ly with diftilled water, or lime water; the formic acid is
hereby decompofed, for it is obtained in lefs quantity. The
nitric acid diftilled from it deftroys it completely ; a gas
vifing which renders lime-water turbid, and is difficultly
wnd fparingly foluble in water. The muriatic only mixes
with 1t, but the oxy-muriatic acid decompofes it. It unites
perfeétly with fpirit of wwine, but difficultly, even with
heat, with the fixed or wolatile 0ils. The crder of its af-
fimities {cems to be barytes, pot-ath, foda, lime, magnefia,
ammoniic, zinc, manganefle, iron, lead, tin, cobalt, cop~
per, nickel, bifmuth, filver, alumine, eflential oils, water,
( Ardvidfon and Oeibn). Anacid may likewife be obtain-
ed from the millepedes. { Liffer). From the fluid rejefled
by the great forked tail caterpillar the avilloaw (Ben-
xet.) From grﬂﬁf'ﬂf’?f”r the may-bug, the lampyris, and
filkavorm. The acid 1s extrafted by digefting the fubjeét of
experiment in alcohol, which diffalves the acid, and precipi-
tates the foreign animal matters.

XXIX. The Eccs of BirRDs confift of an offeous covers
ing called the fhell, a membrane, the albumen or the white,
and the yolk. The fhell, like bones, contains a gelatinous
principle, with the carbonate and the pholphate of lime. The
white is of the fame nature as the ferum of blood: heat
coagulates it, fo do acids and alcohol. By diftillation it
affords a phlegm, which eafily putrifies, then carbnnate_uf
ammpniac and empyreumatic oil came over, a eoal remain-
ing in the retort which yields foda and phofphate of l_im:'.
Sulphur has alfo been faid to have been obtained from it by
fublimation (Deyeur.) The yolk of eggs alfo contains a
lymphatic fubftance, mixed with a certain quantity of mild
oil, which, on account of this mixture; 1s foluble inwa-

Ler.
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XXX. The HAIR, wooL, and BRISTLES of animals dif-
fer both from the bones and white animal foft parts, con=
taining lefs jelly, fat, and lymph.

XXXI. FEATHERS appear to differ chiefly, chemically
c?nﬁdered, from the ful'&gning fubftances in containing a
fill fmaller proportion of fat and jelly.  The quills, how-
ever, approach more to the nature of horn.

XXXII. S1iLk, and the web of other caterpillars, much
refemble wool in their chemical properties. Welter treated
filk with the nitric acid, to obtain oxalic acid: when ob-
tained he returned it with fome water and the contents of
the receiver into the retort, and by feveral diftillations pro-
cured a filky falt of a golden yellow colour, which aéted as
gunpowder on the contaét of an ignited body. Its cryftals
are oftahedrous and of a bitter talte. He alfo found, in ani-
mal fubftances, another peculiar kind of matter, colourlefs,
foluble in concentrated nitric acid and precipitable by water.
m—Phil. Fournal, Sept. 1799.

XXXIII. ConcrETIONS, fuch as are found in the pi-
n?a].l gland, are in general boney, with an excels of phofphate
‘of lime.

Inteftinal calculi are, generally, in man, oily concretions,
formed of the fat waxy matter of the bile ; in brutes, they
are commonly formed of ammoniaco-magnefian phofphate,
and fometimes of the phofphate of lime.

XXXIV. CANTHARIDES are infeés which applied, in
fine powder, to the epidermis, caufe blifters and excite heat
in the urine, with ftrangury. They produce the fame ef-
fefts on the urinary paffage, taken internally in fmall do-
fes. Water extralts from them a reddifh bitter extrad,
and a yellowifh oily matter; and either takes up a green,
very acrid oil, in which the virtues of the cantharides moft
eminently refide. To form a tin&ure, which unites all the
properties of the cantharides, equal parts of alcohol and
water muft be employed : if fpirit of wine alone be ufed, it
takes up only the cauftic part.

XXXV. MILLEPEDES, afelli, porcelli, awouvdlice. Thefe
yield, by diftillation, an infipid or alkaline phlegm, the
refidue affording an extrattive matter, an oily waxy fub-
ftance, foluble in fpirit of wine only, and a muriate, with
an earthy and an alkaline bafe. - iy

XXXVI. CocHINEAL. Thefeinfeéts are more efpecially
ufed in dying; their colour takes readily, upon wool: the
moft fuitable mordant is the muriate of tin. - Florence lake,,
15 formed by pr:cip(i‘_}‘t:itiun by fixed alkalies, of the colour-
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ing matter, and of alumine frem a decoétion of cochimeal in
fulphate of alumine.

XXXVII. AMBERGR1S, 18 a light afh-coloured bedy,.
chiefly tound on the fea:fhores in the Eaft-Indies. Ityields
a grateful {fmell, {oftens with heat, and affords; by diftilla-
{j:m, an acid and an oil; very fimilar to that of am-

rs

Ambergris has been found in the inteftines of a whale,
and has been alfo expelled by the fundament. It 1s found
moft commonly in fickly fifh, and is fuppefed to be the
caufe or effeét of difeafe. Phil. Tranf. 1791. :

XXXVIII. Lac; OR GUM LAC, is a kind of wax col-
leted by red-winged ants from flowers in the Eaft In-
dies, which they tranfport to the {mall branches of the
tree where they make their unefts, The Hindoos have
fix names for lac; but they generally call it Lactha; from
the multitude of {fmall infeéts, which, as they believe, dif-
charge it from their ftomachs.on the tree, on which they
{form their colonies. The Laefha, or Lac infeét, 1s a genus
in the clals of Hemipteva. The chermes lacca is always
found on the branches of the mizofa glauca, or mimofa -
mera, or on a new fpecies called by the Gentoos conda cotin-
da.~——Dr. W. Roxburgh, Phil. Tranf. 1790. +

OF ANIMAL PUTREFACTION.

. Every animal body, when deprived of life, fuffers 2
gradial decompofition or refolution, which is effected chiefly
by the aceefs of ait, aided by a due degree of moifture and
of hest.  Its colour firft becomes pale ; its confiftence di-
sninifhes, its texture is relaxed, and a faintand difagreeable
fmell is emitteds - The colour at this time changes to blue
and green, the parts become more and more foftened, the
finell becomes: fetid, and the colour of an obfcure brown.
The fibres now yield, the texture is more refolved, the pu-
trid and naufeous fmell is mixed with a fmell of a more
penetrating kind, arifing from the difengagement of am-
moniacal gas; after this the mafs becomes of ftill lefs and
Jefs confiltence;, the fmell more faint and naufeous, and the
efluvia exceedingly a&ive and injurious, arifing, it has been
faid; from-the feparation of phofphorated and carbonated hy-
drogen gas j a feparation of phofphoric light taking place at
the fime time. When it has continued in this ftate fome
time, the mafs again fwells up, and carbonic acid gas is
feparated ; this part of the procefs is protratted for fome
time, when it changes into a foft putrid mafs.
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A judicious critigue kas lately appeared in a periodical publication on
the faregoing table. The dgﬁimru between Dr. PearJon and the
Reviewer, proceed partly from difcoveries made fince the publication
of the table, partly from the affnities being affumed from the expe-
riments of d.-'ﬁ{rent r&er;iﬂs, and partly from difference of judgmene
i matters of opinion. Thofe alterations wbich fubfequent difcoveries
Jeem to bawe rendered neceffary, the liberty bas been taken of intro-
ducing in the table. The other remarks are bere [ubjoined, as an in-
rerefling and uleful adjunét to the table.

REMARKS ON

Dr. PEARSON's TABLE or AFFINITIES.

Column 1. CaloricomWhy is ammonia put after alcohol® Tts
gafeous ftate is permanent, at a much lower temperature than al-
cohol vapour.—Why does glafs precede mercury? furely it does not
boil fo foon. This column appears to us improper, and calculated
to miflead. The only pofiible method of julging of the affinities.
of different bodies for caloric, is to afcertain the temperature at
which they change their ftate, and to rank them inverfely at that
temperature. According to that rule, alcobo/ ought to follow the
three gafes, oxygen, bydrogen, and azot.

Column 2. Oxygen.—=Iron decompofes water, even at the tempe-
rature of the atmoiphere, and ought therefore to precede hydrogen;
but lead, and moft other metals do not, hydrogen is, therefore, by
far too low in the fcale. Why is fulphuric acid inferted ? No dif-
tinction is made between metals and their firft oxides; yet their af-
finities for oxygen are very different. Iron, for inftance, decompo-
fes water, but the green oxide of iron does not.

Column 15. Sulpburic acids,—The ord r in which they precipi-
tate each other is not that of the affinities of metallic oxides for
acids. This Prouft has fufficiently demonftrated. The reafon is
evident, every fuch precipitation is an inftance of the ation of
compound affinity.

In columns 17, 18, 19, we would with to know, why barytes is
placed below the alkalies.

Celumns 20, 21.~Oxymuriatic and nitromuriatic acids. The afli-
nities of thefe acids, according to Lavoifier, are very different from
what they are here reprefented to be. Column 22, 23.~—=According
to Lavoifier, alumina ought to be placed after the metallic oxides.
Column 26. Citric acid.—Lavoifier places alumina after the oxides.

Column 28, Succinic acidweeGuyton places magnefia after the al-
kalies.
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Column 3. Sebacic acid.~~Guyton places the affinities of this
column as follows. Barytes, pot-afh, foda, lime, magnefia, am-
monia, alumina, jargonia.

Column 6. Carbonic acid—Dr. Hope places lime before ftrontian.

Column §3. Oxide of lead.—The order of phofphoric and muri-
atic acids afligned here, holds only above the temperature of 24593
below that temperature muriatic acid has the ftrongeft affinity..

Column 62. Fixed oils.—Berthollet has arranged the affinities of
this column as follows, Lime, barytes, fixed alkalies, magnefia,
ammonia, oxides of mercury, other oxides, alumina, The Author
of the article Chemiftry, in the Supplement to the Encyclopzdia
Britannica, has added the following table, which, however, is un-
connected with the firt. Nitric acid, muriatic, fulphureous, ful-
phuric, acetous, fulphur, phofphorus.

A column might have been added for pyromucous acid, the affini-
ties of bodies for which are, according to Guyton, as follows—
Potafs, foda, barytes, lime, magnefia, ammonia, alumina, jar-
gonia, oxides of metals, The affinities of pyrolignous acid are,
according to the fame philofopher, as follows. Lime, barytes,
potafs, foda, magnefia, ammonia, metallic oxides, alumina. A
column, too, might have been added for jargomia. The afiinities
are vegetable acids, fulphuric acid, muriatic, nitric.

TABLE

Of the quantity of real Ac 1D taken up by mere ALKALIES and EARTHS
Mr. KIRWAN.

100 parts. |[Sulphuric.| Nitrous. | Muriatic.| Carbonic Acid.

Pot-ath 82,48 84,96 56,3 [|105, almo.t

Soda 127,68 | 135,71 | 73,41 | 66,8 |

Ammonia | 383,8 247,82 | 171, Variable

Baryt 50, 56, 31,8  [232,

Strontia 72341 35556 46, 4352

Lime 143, 179,§ 84,488 | 81,81

Magnefia | 172,64 | 210, 111,35 [200, Fourcroy

Alumine 150,9 135, nearly Bergman
TABLE

Of the quantity of ALXALIES and EAR THS taken up by 100 parts of
real Sulpburic, Nitrous, Muriatic, and Carbonic AC1Ds, faturated.

Mzr. KIRWAN.,

| 100 parts |Pot-afh.| Soda. Ammonia.|Baryt, |Stront.|Lime.| Mag.

Sulphuric [121,48 | 78,32| 26,05 [200, 138, | 70, |57,92
Nitrous [117,7 | 73:43| 4935 [178,12{116,86| 55,7/47,64
Muriatic [177,6 [136,2 | 58,48 [314,46/216,21|118,3/893,
Carbonic | 95,1 |149,6 354,5 (231,+ |122, | 50,

Vl"df P* 15.
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REFERENCES
7’0 Dr. WOODHOUSE’s

ECONOMICAL APPARATUS.

; | e

. W o
1

, i g o

% ' A is a ftand, made of tin, eleven inches high,
.+ confiting of a flat bottom, from which proceeds
®  three upright pieces, of the fame metal, one inch
-~ broad, which are foldered to the top, in which there is
~_around aperture, three inches in diameter, to receive
~ the bottom of a retort, or oil flatk. B is a hydroftatic
~ lamp, with Argand’s apparatus. C a retort, lutedto a

receiver D, which is fupported by a frame of wood E.

-

-
&
!
g

Fic. 2.
A is a cylindrical veflel of tin, eleven inches high, and
- twenty-one in circumference, open at a, fo as to admit
‘the hydroftatic lamp, with a round aperture in the top,
three inches in diameter, and feveral {fmall holes c o o
furrounding it. B is a circular cafe, fix inches high,
formed of two pieces of the fame metal, which include
" a lining of charcoal, ia fine powder, one inch thick, at
~the top and on the fides. The lower part has an open-
“ing five inches in diameter, and in the middle of the
‘upper part, there is an aperture, to receive the neck of
an oil flatk. C is a flatk, from which proceeds the
tube D, which enters the bottle E.

In ufing this apparatus, the flafk, containing the
fubjeét of the operation, muft be placed on the cylindri-
cal body A. The cafe B, is then to be put over tire
flafk, and the tube D, which enters a perforated cork,
joined to it with a ftrip of paper, covered with a pafte,
made of flour and water.
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The charcoal, with which the cafe B is lined, is a bad
condultor of heat, hence, it is accumulated round the
flalk, and thus prevented from flying off, into the air.

Fic.

A is a feparate fetion of thtscafe lined with coal, and
the oil flatk, on the neck of which, the head of an alem-
bic B, made of tin or copper, four and a half inches
high, is placed. C the neck’of this veflel, nine inches
long, enters an oil flatk D.

To ule this apparatus, the flatk muft be puton the top.
of the cylindrical body A fig. 2. The veffel lined with
coal, 1s then to be placed over the flafk, and the head of
the alembic fixed to its neck. E the part ever the top
of the head of the alembic, may be filled with cold water.

This economical apparatus may be ufed ;.

Firft. In obtaining the gafes from certain fubftances,
which require the application of heat ; as oxigenous air,
from manganefe or red lead and. the fulphuric acid;
or ammoniacal gas, from lime and fal ammoniac; or
oxigenated muriatic gas from manganefe and the ma-
rine acid, &c.

Secondly. In making ammoniac, and the liquid and
concrete carbonate of ammoniac; in uniting fulphur
with pot afth, foda and lime ; to compofe fulphur of
pot-ath, foda and lime; to form fulminating mercury,.
and the pruffiates of lime, pot-afh, &c,

Thirdly. In procuring feveral of the acids, as the ni-
tric, muriatic, ox-muriatic, exalic, fluoric, acetic, &c..

Fourthly. In diftilling water, {pirits, and alcohol,.
&c. and uniting the fulphuric acid and alcohol, to form:
ether, &c.

Fifihly. Tn the drying of powders, and in evaporating
water, and fome of the acids, from faline folutions. A
tin, copper, glafs, or queens-ware faucer, may be placed
on the top of the ftands, Fig. 1 or 2, for this purpofe.

Sixthly. In making experiments upon all kinds of
dyeing drugs, and

Sewentbly. In analyfing earths and the ores of metals,
in the humid way.
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This apparatus is preferable to that of Guyron, in
many refpelts.

Firft. Itislefs expenfive. The lamp of Guyton, is
one of the worlt of the kind, for a Chemical Laboratory.
There is no occafion for a number of fcrews, to elevate
or deprefs the retort or lamp, for a great or low heat
may be made, merely by raifing or lowering the wick.

Secondly. It would be no very eafy matter, to place
an oil flafk on the ring of Guyten’s apparatus, o as to
connect a long tube with it, to obtain oxigenated muri-
atic acid gas, ammoniacal gas, &c. And in the winter

feafon, the cold air, afting on the belly of the veffel
- placed there, would deprive it of a portion of heat, and
if the ore of a metal was boiled with an acid, in an oil
flafk, it would keep jumping from the ring,

When the cafe lined with coal is placed over a flafk,
the heat 1s accumulated round it, and the veflel is kept
fieady in one pofition. Retorts are alfo procured with
difficulty, atthis time, even in the great cities of the
United States. [t is of great confequence then to pro-
cure a fubftitute for them. The head of the copper or
tin alembic, fig. 3, fixed on an oil flatk, and its neck
communicating with another, form a diftilling appara-
tus, which may be ufed, in a great many chemical
operations.

Thefe obfervations are the refult of experience.

For the method of procuring the gafes, acids, &c.
vide, the common elementary treatifes on Chemilitry.






An Account of the principal Objections 7o
the Antiphlogistic System of Chemis-
try: By James Woopnousg, M. D.
Professor of Chemistry in the Universi=
ty of Pennsylvania, &c.

—_——)

N the year 1796, the celebrated Dr. JoserH

Pr1EsTLEY published a pamphlet, entitled, Con-
siderations on the Doctrine of Phlogiston, and the
Decomposition of Water, in which he brought
forward various objections to the Antiphlogistic
System of Chemistry, which was at that time, al-
most universally adopted.

Monsiecur ADET, then Minister Plenipotentiary
from the Republic of France, to the United States,
and Dr. JouN MAcLEAN, Professor of Mathema-
tics and Natural Philosophy, in Princeton College,
New Jersey, wrote Answers to this work. These
Gentlemen respectively proved themselves, to be
accurately acquainted with the reigning opinions
of the times; and the latter displayed great acute-
ness of remark in his performance.

Professor MiTcHILL, of New York, made an
ingenious attempt, to reconcile the contending par-

ties.*

# Medical Repository, vol. i. p. 54. first edition,
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1 also had the honor of repiying to Dr. PRIEsT-
LEY, in an Faperimental Essay, printed in the
fourth volume,” of the American Philosophical
Transactions, and in Three Letters, published in
that truly valuable work, the Medical Repository,
of New York.

After these various publications, the Doctor, ha-
ving seen no reason to abandon any of his opinions,
wrote another Pamphlet, which he called, Tle
Doctrine of Phlogiston established, and that of
the Composition of Water refuted.

Having been for several years, considering this
subject, I have been obliged to give up certain parts
of the new theory, and it is my intention to relate
some striking objections to it, to which no satis-
factory answer, has as yet, been made.

SECTION L

Of the A1rs produced, by transmitting the steam
- of water over charceal, exposed to a red heat.

If pure charcoal, broken into moderately small
parts, is exposed to a red heat, in a copper, glass,
or earthen tube, and the steam of water is passed
over it, carbonated hydrogenous, and carbonic acid
gas will be obtained. . : .

Lavoisier particularly mentions this experi-
ment, and considers it as one of the principal proofs
of the decomposition of water, which is supposed
to be formed, of eighty-five parts, by weight, of
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oxygen, and fifteen of hydrogen.t+ It is said, that
the oxygen of the water unites to part of the coal,
and makes the carbonic acid, while its hydrogen
escapes, dissolves another part of the coal, and gives
rise to the carbonated hydrogen gas.

Dr. PRIESTLEY has objected to this explanation,
and has clearly proved, that if the coal receive but
a small portion of water at a time, inflammablie air,
without any mixture of fixed air, will be produced.
The Doctor calls to his assistance, the aid of Mr.
WaTT, who says, ‘it has been observed by Dr.
“ PRIESTLEY, and confirmed by my experience,
¢ that when much water passes in the form of
‘¢ steam, over hot coal, there is much fixed air
“ formed; but little or none, when the water is
¢ admitted so sparingly, that no steam reaches the
¢ refrigeratory.”’

‘The Doctor supposes, that the reason why more
fixed air is produced when the supply of water is co-
pious,is because more water is necessary to the con-
stitution of fixed air, than to that of inflammable air.

In order to acquire accurate information, con-
cerning the proportion of the inflammable and fixed
air in this process, the steamr of water was trans-
mitted by means of an Eolipile over one ounce of
red hot coal, in a copper tube. Portions of the
gases having been examined, for the space of two
hours, by throwing a measure of the airs up over
lime-water, in an eudiometer, it was found, that
the fixed air was generally thirty in every hundred
parts, of the airs obtained.

4 Lawoisier’s Elements of Chemistry, p. 115
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Four ounces of charcoal, taken promiscuously
from a heap, were then exposed to a red heat, in an
earthen retort, when six hundred and twenty-two
ounce measures of inflammable and fixed air were
generated.

The 1st 10 0z. measures, was the atmospheric air of

the veflel.
2d 4 contained 30 7O\ pae
3d o7l 0 la Sug ) o sho0 L S0 B
4th 4 s s misina onteta BEY S 855
sth: 360 . % oe S W Sao (7T gp 8
ol dat L S Ok e n s s B e B
s 1d S 2 G- B DR g RN SR ) 100 ) &

622

The same coal, taken from the retort, wetted
with water, and committed to it again, gave eighty
one ounce measures of inflammable and fixed air.

The 1st 10 0z. measures, was the air of the vessel.

2d 12 ... ¢ .o .contained 30} = 70} B’
BT A a4 i 2§ E_;rgf»"
4th 6....‘.......21::”80'%
§th 13/ s v s s e e e s sav OJR 100 )

81

The same coal, wetted a third time with water,
yielded one hundred and eigh ty-one ounce measures
of inflammable and fixed air,

The 1st 10 0z. measures, the air of the vessel.

2d.° 4 ... s . . .coBtained 307 Lo 9 WS
[ JEF P ER PSP 3 s T AeaL t 2D o 74 B
4th 37 .« coovi 25l ie 751 3
§th 62 . . o .o o v v oo s 0200 80rjF
Oth 32+ o's « c v s 85 o0 8L 5 924 o
ri T G SECUNEEEE R o (AL UG
QUL A lalisaiivds 15 5100 O 100

181
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According to these experiments, LAVOISIER must
have possessed very inaccurate information, concern-
ing the gases produced by exposing moistened char-
coal to heat, and the inference of Dr. PRIESTLEY
1S just.

As water is composed of eighty-five parts of oxy-
gen and fifteen of hydrogen, the eighty-five parts
of the former, ought constantly to unite with the
coal, and form fixed air, and the proportions of the
inflammable and fixed air should invariably be the
same; or where two parts in bulk of the inflamma-
ble air are found, there should be one part of OXy-
gen, united to the coal, in the form of fixed air;
but this is not the case, for when the airs are made
from coal, the first portions are generally seventy
inflammable, and thirty fixed; and the last are all
inflammable, without any mixture of fixed air, pro-
vided the heat is kept up, a sufficient length of
time,

SECTION IIL

Of the Gases obtained by exposing metallic ¢ul-
ces and coal to a red heat.

According to the new Theory of Chemistry, a
metal is a simple body, and it is converted into a
calx, by an union with oxygen, the base of vital
air.

Coal is also considered as a simple substance, and
it 1s said, when it is added to a metallic calx, and

S 2
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exposed to a sufficient degree of heat, that the me-
tal will be revived, by the coal uniting with the
oxygen of the calx, and thus producing fixed air.

This theory is generally adopted, although it is
not warranted by experiment, for upon exposing
metallic calces and coal to heat, carbonic acid gas
is not produced, but carbonated inflammable air,
mixed with fixed air, the proportion of which di-
minishes to the end of the process.

Dr, PrRIESTLEY exposed the scales of iron, which
he calls finery cinder, previously made red hot, to
a high degree of heat, with coal which contained
no water. Carbonated inflammable and fixed air
were generated, and the iron was revived.

According to the Antiphlogistic theory, theagents
in this process, were iron, oxygen and coal, and
nothing but carbonic acid gas, should have been
produced.

Supposing that water had been concerned in this
experiment, [ made an attempt to exclude it from
each of the substances, previous to their mixture,
in the following manner.

One ounce of the scales of iron, and the same
quantity of charcoal were reduced to a very fine
powder, and exposed separately, in covered cruci-
bles, in an air furnace, well supplied with fuel, for
five hours. They were then taken out of the fire,
and mixed while red hot, in a red hot iron mortar,
were triturated with a red hot iron pestle, formed
of an iron ramrod, were poured upon a red hot
sheet of iron, and instantly put into a red hot gun
barrel, which was fixed in one of Lewis’s black
lead furnaces, and which communicated with the
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worm of a refrigeratory, a part of an hydropneu-
matic apparatus. [mmediately after luting one end
of the gun barrel to the worm, one hundred and
forty-two ounce measures of carbonated inflamma-
ble air, came over in torrents, every portion of which
was mixed with carbonic acid gas. The iron was
revived.

Here the effects of water were seen, as much as
if it had been added to the coal, or had been trans-
mitted over it, in the form of steam.

As the coal had ceased to yield air, before 1t was
mixed with the finery cinder, and as no air can be
obtained from this substance without water, a con-
clusion was drawn, that this fluid existed in the
scales of iron, and could not he driven off from
them, by means of heat.

An hypothesis was formed, that the finery cinder
supplied the coal with water, which was decompo-

sed ; its oxygen was supposed to unite with the coal
and generate the fixed air, while its hydrogen esca~
ped, dissolved part of the coal, and made the car-
bonated inflammable air.

This explanation appeared to be very plausible,
but it has been overturned, by subsequent experi-
ments, which are related in the first section.

Inflammable and fixed air are also procured, by
mixing coal, with the calces of zinc, iron, copper,
lead, manganese, tin, and bismuth, as will be shewn
by the following experiments.

Half an ounce of the oxide of zinc, precipitated
from a solution of white vitriol by caustic pot-ash,
was washed m water, until it would not give a
milky colour to muriated barytes, and was exposed



5=

e

e T

— '—""_:_Fr_-ﬂ-"ﬁ_-"'-"_—-u‘-.“:"'b -

212

to a red heat half an hour, and then mixed with two
drachms of coal, which had ceased to yield air, in
an earthen retort, when it gave eighty-six ounce
measures of carbonated inflammable and fixed air

The 15t 10 0z. measures, was the atmospheric air of

the vessel. -
2d 4 ...... contained 75 25 Y we
1 A A PR SR e R
L I R 1 I -
Ol il oo s O S wel B
Ot o, Talh S g e RS oR Y G
FERED ) T SN B 100 J &
86

The same result happened, from using the flowers
of zinc and coal, The metal in both experiments,
was completely revived, and was found adhering to
the neck of the retort, which was broken to obrain
it.  Very frequently, upon exposing the flowers of
zinc and coal to heat, inflammable air, without any
mixture of fixed air, will be obtained.

Two drachms of the oxide of iron, made from a
solution of green vitriol, by caustic pot-ash, and
which had been half an hour exposed to a red heat,
and one drachm of coal, gave two hundred and six-
ty-nine ounce measures of inflammable and fixed
air. The metal was revived.

The 1st 4 oz. measures, was the atmospheric air of

the vessel.

Bl W e o v wontined L] 3%
§d gy eewie aie v DO - o | B
4th  4.......000. 42| % 58| 3
T R N W S 30 o BU. JO0
ok S RO I e L i
?thzﬂ'c}.tillutnnlnzﬂ 80:‘-
BNl BBL e v s e e i, B 85

269
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' Half an ounce of the oxide of copper, from blue
vitriol by caustic pot-ash, which was exposed half
an hour to a red heat, and one drachm of coal,

ylelded one hundred and six ounce measures of in-
flammable and fixed air.

~ The 1st 4 0z. measures, was the air of the vessel.
2d 26" .l w.e o« cOBfAINEd 100

0N

el TGS Y s e 74,‘36%‘
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Half an ounce of minium, and one drachm of

coal, gave twenty-six ounce measures of inflamma-
ble and fixed air,

The 1st 4 oz. measures was the air of the vessel.
2d 10 . . « « . . contained mo} iy n}
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RIS e L e e ORY 85
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Half an ounce of white lead, and one drachm of
coal, afforded fifty-three ounce measures of inflam-
mable and fixed air.

The 1st 4 0z. measures, was the air of the vessel.

2d 4...... contained 80 20Y) ¢
B 18 i lei s ) wls o v 08 JED s ) 2
A SRR S S R L -
Gih Q% s ooe wieie s . s 70 B j0( 2
ARl R R i R R L
71]1 B e Te e Vo e e 10 9&‘

53
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Half an ounce of the black oxide of manganese,
and one drachm of coal, gave fifty-five ounce mea-
sures of inflammable and fixed air.

‘The 15t 4 0z. measares was the atmospheric air of
the vessel.

2. sns e eiai. COREAINEA 073 15 p )
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Half an ounce of the white oxide of tin, and one
drachm of coal gave seventy-four ounce measures
of inflammable and fixed air.

The 1st 4 oz. measures was the air of the vessel.
2d 12 ......contained 50) > 50

g B0 fiom am e ¥ s ve 4 55
fh P dee iwsens s s 20 g' 8c

sthzz.iililllilils F' 85
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Half an ounce of the white oxide of bismuth,
precipitated from a solution of bismuth, in the ni-
tric acid by water, and one drachm of coal, gave
thirty-eight ounce measures of inflammable and fix-
ed air.
The 15t 4 0z. measures, was the air of the vessel.
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All these calces, except bismuth and zine, afford
more fixed air than can be procured from coal and
water, which is a proof, that they contain oxygen.
Water appears to be a principal agent in producing
part of the inflammable and fixed air, for these ga-
ses are procured, in proportion to the quantity of
this fluid, in the calces. If oxygen was the sole
agent, no inflammable air could be obtained.

The flowers or white oxide of zinc, frequently
affording inflammable and no fixed air, when sub-
jected to heat with coal, cannot be accounted for
by the new doctrine.

Mr. W. CruiksHANK of Woolwich, Great
Britain, having attentively perused the pamphlet of
Dr. PRIESTLEY, was struck with the nature and
quantity of the gases, procured from the scales of
iron and charcoal. He repeated many of the ex-
periments here detailed, and met with similar re-
sults. He supposes that the oxygen of the metallic
calces exists in the carbonated inflammable air,
which he calls the gaseous oxide of carbon, and
thinks it bears the same relation to carbonic acid gas,
as nitrous air does to nitric acid.

He thinks that none of the hydro-carbonates at
present known, are similar in their properties to the
gascous oxiles of carbon, being much lighter, and
yielding a far less proportion of carbonicacid, when
eombined with oxygen.§

§ Nickolsow’s Qbemical Journal, for April 1801,


















