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DESCRIPTION

OF

THE FRONTISPIECE.

e

N the upper part of the plate Is reprefented THE
I ECONOMICAL LABORATORY or GUYTON,
which may be feen to confift 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 conneted with its re-
ceiver, in which is received whatever on pafling over
will condenfe into a_fluid ftate. From the receiver pro-
ceeds a rube, 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 fofceptible of abforption by wa-
ter, through QUICKSILVER, which is contained in the
PNEUMATIC frough, opens underneath the receiver,
which 1s a glafs veflel inferted in the fluid contained in
the trough. To preveat any accident arifing from the
difference between the elafticity of the contents of the.
veffels and that of the external air, the rewerfed fyphon
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 fiuid, 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 faline fufion, a
carsuLe of glafs, platina, &c. being placed on the
ring inftead of the retort; or, a triangle of iron being
placsd on the ring, a fmall crRuciBLE may be [ubfti-
tuted.

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

‘I'he Tablet in the lower compartment of the plate ex-
hibits the CHARACTERS employed by Haflenfratz
and ddet, for the {fymbolical expreflion of the fubjcés of
¢hemiftry, and of their affinities and compofition.

The firt charaer in the firft column, denotes LIGHT :
the one beneach it caLoric, to which fucceed oxy-
Gen and w1TROGEN. Thefe four are fmple fubfian-
ces, which may exift in a gafeous Jfate at the ordinary
fate of the atmofphere. '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 e, Sibi-
€a, or any other fimple earth.

The four firft charalters in the fecond column denote
Simple combuftible fubftances, commonly called inflamma-
ble, in this order, SULPHUR, HYDROGEN, CARBON,
PBOsPHORUS. The next charaler is a circle denoting
METALS, a point in the centre denoting corLp, and
the initial letter placed in the fame manner diftinguifh-
ing all the others. 'The next charater, a fquare, de-
notes radical acidifiable compounds, awhofe bafes are but
little knowwn, fuch as the MURIATIC, BORACIC, &Co
the particular radical being marked by defcriptive let-
ters in the centre.

The firft charaéter of the third column, a lozenge,
denotes certain compound fubftances not having acidifable
bafes, nor having been yet compounded by fynthefis 3
thefe are ETHER, ALCOHOL, FIXED OIL, VOLATILE
OIL, BITUMEN, MUCUS, and are alfo denoted by their
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initial letters. To denote the addition of caloric, in fuch
a portion, to any fubftance as gives it the ftate of FLU-
IDITY, the charaler for that fubftance is affixed to the
bottom of the perpendicular line which ftands for calo-
ric; and its Gaseous ftate is implied by its being ai-
fixed to the zpper part of the perpendicular line. The
PRESENCE OF OXYGEN is denoted by the addition of
the horizontal line, which is the charafter denoting it;
if this be feparated by a fiall break, and placed lower
than the sther charafer, a SUPER-OXYGENATION i3
implied ; and the higher it is placed the /efs ihe degree
of fuppofed acidity. 'To illuftrate this, the fecond cha-
rater is that of water in its fimpleft ftate (ice) being
made by joining the charaQers 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 is the
charalter marking oxy-niTRIC aciD, and is follow-
ed by N1TRIC ACTD.

The firlt in the fourth colaumn is that of N1TRrROUS
Acip, followed by Ni1TROUS ACID GAS, NITROUS
OXIDE GAS, and OXIDULE OF OXIDE OF NITROGEN
Gas. In 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 chara&er of the fifth column is that of am-
MoN1a, formed by Hydrogen and Nitrogen ; the fecond
isthatof sULPHURETS ; the third, of PHOSPHURETS;
the fourth, of caARBURETs; the fifth, of AMaALGAMS;
and the fixth, of aLLovs.

The firft chara&er of the fixth column is that of ack-
TATES, this charaéter being formed by the union of that
of AcETic acip and earRTH, denotes an acetate with
an earthly bafe: this is followed by AceTiTEs, 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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The eighth column contains, MALATES, MUREI-
ATES, OXY-MURIATES, NITRATES; NITRITES, and
OXALATES.

The ninth contains, ACIDULOUS OXALATES, PHOS-
PHATES, PHOSPHITES, PRUSSIATES, SULPHATES
and SULPHITES.

The tenth contains, ACIDULOUS SULPHATES, SUL=
PHATES WITH EXCESS OF BASE, SUCCINATES, AR~
SENIATES, ACIDULOUS ARSENIATES, ARSENIATES
WITH EXCESS OF BASE.

The charaéters for the remaining compounds of a/ta«
line, earthy, or metallic bafes, with the TARTAROUS,
MOLYBDIC, TUNGSTIC, CHROMIC, SUBERIC, Z0O~-
NIC, PYROTARTARIC, PYROMUCIC, PYROLIGNIC,
SACCHOLACTIC, and SEBACIC ACIDs, may be ea-
fily inferred from an attentive confideration of the for-
mation of the chara&ters already defcribed.
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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-
muistry in general; and more particularly so for
those who may be just engaging i the study of
this most useful and interesting science. 1o the
latter the Author hoped it might be more particu-
larly bgﬁﬁcml : furnishing, 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,
‘whach 1s soon fo 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, Lavorsier, CuaPTAL, 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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materials; and shall be highly gratified if it ap-
pear that he has even faintly tmitated its skill in
selection and arrangement.

Muay this little Compendium lead fresh admi-
rers into the delightful walks which are to be found
in this department of science, where wide scenes
of interest and amusement are constantly opening
upon the mind. May it point out the indispensa-
ble connection between Chemistry and most other
sciences; and the vast advantages a knowledge of
1ts principles may yield to those who are engaged
in the most uscful and profitable arts; and there-
by 1nduce those who are not of the medical pro-
JSession, to seize the opportunity of obtaining ful-
ler information, by the pleasing and expeditious
mode of Public Lectures. :
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CHEMISTRY.

—— O R—

.

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 proceffes ; which are performed either by

ANALYSIS, or Decompofition, or by SYNTHESIs, or
Compofition. 'Thefe operations depend on the affinities, or
powers of attraftion, which at 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 heterogeneous particles of bodies are
united. The general principles, or laws by which this
power aéts, are—

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

2. It alis in the inverfe ratio of the affinity of aggregation.
For as it appears to aét on the infinitely fmall particles of
bodies, its 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 ated
on by fulphur 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 falution ; and the fluid body has been
termed a folvent, and has been fuppofed to a& with a fupe-
vior degree of force than the folid aggregate. This, how-
ever, is not the cafe, fince the altion isequal on both fides ;
and the new combination is the confequence of the affinity
of compofition between the two fubftances exceeding the
affinity of aggregation.

B



8. Bodies, 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 attrattion for the matter of heat.

4. The Compound poffeffes properties differing from thofe
avhich awere before pofjeffed by ihe bodies of ahbich it is com-
29fed.  Thisdifference may exift not only in the tafte, but
alio in the confiftence, form, fmell, colour, fufibility, &c.

5. All bodies hawe their own peculiar affinities with other
bodies. ‘Thus fome ‘bodies refufe to unite, whilft others
form an almoft infeparable union.

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 difficulty 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, forming
a new combination, and manifefting a fuperior degree of
attracition, 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 Apinity. Mr. Kir-
wan employs the term, Quiefcent Affinity, to mark that, by
virtue of which, the principles of each compound adhere to
each other; and Diwvellent Affinity, to diftinguifh that by
which the principles of one body unite, and change order
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 diffolved in 100 parts of the acid. Thus
fuppofing 96 grains of lime to be required to faturate 100
grains of nitric acid, he takes 96 for the numerical ex-
prefiion of its degree of affinity with that acid. ‘The af-
finity of pot-afh with the {ame acid he thus finds to be 215,
and therefore fays,  the affinitics of lime and of pot-afh to
nitric acid is as 96:215; and that, therefore it may  be
inferred that a combination of nitric acid and lime muft be
decompofed by pot-afh.
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‘Thefe numbers however are not to be confidered as ex-
preflive of the exal? forces of attrations, but fufficiently fo
to enable us to foretel decompofitions and compofitions.

The real nature of what are termed reciprocal attraltions,
cannot be underftood, unlefs the agency of certain interpo-
fing attractions be alfo confidered, fuch as thofe of caloric,
Jlight, 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 taftelefs fubftance ; of very
fparing folubility in water, but foluble in one or other of
the acids : from which folution no precipitate is prodnced
by pruftiate of pot-ath, or .of lime. Sp. gr. to water not
exceeding 5 to 1. There appear to be nine different earths,
which may be confidered as fimple fubftances.

1. LimE, when perfeétly 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 muft 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 burfts
by the application of water, 100 grains abforbing 28,7 of
water, and becoming SLAKED LIME, during which
::ihange 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 arid tafte; on expofure to the air the lime
{eparates from it.

Lime combines with all a¢ids, particularly with the nitric
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 jilica and clay. Mixed with borate or pho/-
phate of foda, it is fufed without effervefcence. It has
been fuppofed to be entirely of animal originj; but thisis
doubtful where it exifts as primitive lime-ftone, or in granite.
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2. MAGNES1A has not been met with native in an uncom-
bined itate. 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 fulphuric taking it from the zitric or muriatic without
forming a precipitate.

It is as infufible as lime, and like it is fufed when mixed
with the pho/phate, or borate of foda, and without effer-
vefcence. ;

3. ALUMINE, or EARTH OF ALUM, isthe true argil-
laceous pars of common clay. Itis never found pure, 1na
native ftate. When pure it is white, {fmooth, and of an
un&tuous 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 [parks with fteel.

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

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

4. Sivrea is the earth which chiefly forms flint, rock
cryftal, and many of the gems. It is of a rough and harfh
feel, and appears to be foluble in water itfelf. Fifty grains
of colourlels fluid, contained in the cavities in bafalt,
have been fuund to hold a grain of filiceous earth in
folution,

Itis afted on by no other known acid, but the ffuoric, and
yet an alkaline folution of this earth admits of fuperfaturation
with an acid without any precipitation.

Itis infufible alone, -and is but little a&ed on by phofphate
of foda, and but little more by borate of foda. Fixed alka-
liss are the effcCtual 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.

5. BaryT, alfo termed from its high fpecific gravity
PONDEROUS EARTH, is not found pure; but when it
is obtained pure, by the altion of a ftrong heat on it in
combination 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
hiffing noife, and cryftallizes in tranfparent needles, forming
a compages like beaten plafter. Cold water diffolves a asth
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part of its weight, and boiling one-half. It is alfo foluble
in alcohol, and is dieadfully pcifonous. Annals de
Chimie, xxi.

Itis not fulible alone but is aéed 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 fulphuric acid to its fclution in the nitric
or muriatic acids, requires 40,000 times its weight of water
for its folution.

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

It diffolves readily in the #itric and muriatic 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 fulphuric acid.

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

7. JARGONTA, is found in the ftone called ¥4RGON,
from Ceylon, and in the Hyacinth. It pofleffes roughnefs
and hardnefs refembling filica, but in many refpeéls refem-
bles alumine. Sp. gr. exceeds 4,000. 1t appears to be
infoluble in water.

It unites with the cardonic, nitric, and fulpburic acids,
but is precipitated 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 fradture
gives it the appearance of gum arabic.

It is infufible alone, but melts with borate of foda.
Neither the alkalies nor the alkaline phofphates aid its
fufion.

8. GLucINE was difcovered by Vauquelin in the BER YL,
or A.Q7UA MARINA, and in the EMERALD. Itis foluble in
the fulphuric acid in excels, 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 cis-
cumftance it derives its name.

Ba




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
phofphoric acid it yields a falt of eafy folubility ; but its ful.
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 aftion 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
feem to think they are fufficient to warrant a common claffi-
cal denomination. Annales de Chimie, xxxi.

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

M. Girtanner difcovered, that by the application of heat
this effe was confiderably increafed ; and that with a tem-
perature much exceeding that of the atmofphere they would
feparate oxygen from water. Alumine attralts it with the
greateft avidity, at a temperature much below that ot boiling
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. T

The avidity with which oxygen is abforbed by lime,
accounts for the unhealthinefs of rooms, the walls of
which have been lately white-wathed.———Annales de Chi-
mje, XXXili.

D O

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 effects depend on a certain matter
called Caloric, or the Matter of Heat.

CALORIC 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 attraction
of cohefion: hence, attraftion of cohefion predominating,
the body exifts in a folid form: caloric exifting in fuch a:
proportion as to weaken the attra&ion of cohefion to.a cer-
tain degree, the body afflumes a /iguid 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 pafling
from bodies of an higher, and diffufing itfelf through bodies
of a lower temperature.

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

Two bodies of the fame nature, unequally heated, on
being brought into conta&, 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 affinity with caloric as its conftituents, muft either
yield a part to neighbouring bodies, or receive it from them ;
roducing thereby a change in their temperature, which is
increafed in the former and diminithed 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 heat.
But when it is perceptible by the organs of feeling, it is
tbermed free caloric, or according to Dr. Black, fenfible

eat.
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“The caloric which enters into the compofition of bodies
may be chemically combined, or only adberent. TIn the
former cafe new combinations may extricate the combined
caloric; but in the latter, mere mechanical preflure, or a
change in the ftate of folidity or fluidity in the body, may
fuflice to fet it free.

Thus bodies pafling from a folid to a liquid ftate, or from
either of thefe to a galeous form, abforb from the furround-
ing bodies a portion of heat which becomes latent 5 entering
into combination, as one of the neceffary conftituents of the
body, in that ftate,

Every f{ubftance 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
Jreeis

If a body be not of a nature to undergo fuch 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-
fions, proportionate to its increafe of temperature, will take
place.

On this principle are CALORIMETERS, Or THERMOME-
TERS, formed ; the point at which the mercury in the
thermometer reits when placed in contaét with any bedy,
thows the degree of dilatation or contraétion the mercuy
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 effeét thus produced.

Mr. Wedgwood conftruted a PYROMETER on another
principle. It is compofed of pieces of nicely gauged clay,,
which contraét by the higher degrees of heat The fcale
begins at vifible rednefs, and the extreme heat of a good air
furnace of the ordinary conftruétion is 160° of his fcale or a
little more.

Ice imb.bes the caloric communicated to it by other
bodies, until it has abforbed fufficient to render it fluid, the
temperature of thefe bodies 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 alcertain the relative quantities of caloric they con-
tain. For fince equal quantities of caloric will liquify equal
quantities of ice, the quantities of ice liquified by equal
quantities of different bodies, will be proportioned to the
quantity of caloric thefe bodies parted with; and will
therefore point out the quantities of {pecific heat they con~
tained, and their refpective capacities for caloric,
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Count Rumford, from the great quantity of heat produ-
ced by fri€tion, is induced to afk, 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 fri¢tion, appears evidently to be
inexhauftible ; and adds, that any thing which any infula-
ted body, or fyftem of bodies, can contmue to furnifh with-
out limitation, cannot poflibly be a material fubflance. He
concludes it to be almoft impoflible to form any diftin¥
idea of any thing capable of being excited and communica-
ted in the manner that heat is excited and communicated,
except it be Motzwon.——Phil. Trans. 1798.

Heat, Mr. Davy fays, or that power which prevents the
a&tual conta& 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-
bufcles of bodies, tending to feparate them. It may with
propriety, be called THE REPULsivE MorTioN. The
non-exiftence of caloric, or the fluid of heat, he thinks his ex-
periments have proved.

Dr. Beddoes is alfo of opinion that moft of the phenomena
relative to heat, .are more eafily reconcileable to the mecka-
nical than the chemical do&rine of heat.—Contributions te
Phyfical and Medical Knowledge, 1799.

"This portion of caloric, according to Gren, is only really
calorific, or producing warmth, the expanfive force of which
is aétive ; hence the temperature of a body, he thinks, de-
pends principally on that portion of free caloric, which is
ftreaming threugh and iffuing from it.

e O C———

OF LIGHT.

LIGHT is an elaftic fluid, being refleZed from bodies
that it cannot penetrate, in an angle of refleftion equal to
its angle of incidence. It is projeéted in every direclion
from radiant bodies, pafling through 167,000 miles in
a fecond. [n its paflage near any other fubftance, it is af-
fc&ted by attra&tion, and fuffers a greater or lefs degree of
infleftion. 1In its paffage from one medium into another of
a different degree of denfity, it fuffers refraltion, or a change
in its diretion. Combuftible bodies pofiefs the greateft
refralting power.
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Solar light is divifible by the prifm into feven primitive
rays, in the following order; red, orange, yellow, green, .
blue, indigo, and violet. It is alfo poflefled of ghemncal
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 poffcfles fuch numerous chemical
affinities, that there hardly exifts any fubftance which does
not undergo a change from its prefence or abfence.. -

Sugar, borax, filiceous ftones, and many other fubftan-

_ees, yield light mercly by attrition; other bodies yield it

upon being heated. This property has been termed Phos-
phorifm. ; ”
Spallanzani fuppofes the fplendor of natural phofphori to

.depend on a flow combuftion. The Editors of the Crifical

Rewieav objett to this opinion, confidering light as diftin&
from heat. :

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

Mr. T. Wedgwood found that the phofphorifim 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
obtuined a phofphoric light, not only from different combi-
nations of earths, and other fubftances which might be
expeéted 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 conjeftures, may be attributed to a fudden heating (red .
hot) of particles in their furfaces. Phil. Tranf. 1792.-

Some think with Epicurus, that LIGHT is a continual
emanation of the luminous body, which throws to a diftance
a portion of its fubftance : and this is the emiflion of light
adopted by Newton. Others, with Euler, think it is dif-
fufed throughout infinite fpace, 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 conneét 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 wzfioz. Phil. Fournal,
and Phil. Tranf. 1797. ; .

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

— s O E——

OF OXYGEN.
OXYGEN, or the acidifying principle, is found only in

its combinations, which from its almoft univerfal agency
in the operations of nature, are neceffarily numerous. It is
abfolutely neceffary to refpiration and combuftion, and
likewife poffeflfes exclufively the property, from which its
name is derived, of forming acids by combination with
certain fubftances, which are therefere termed acidifiable
bafes.

{Kcms, the refult of this union, are charaéterifed 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
{apidity, ready folubility in water and incombuftibility..

Acids may exift in three ftates of combination with oxy -
gen—r1ft, When their ‘bafes are #ot faturated with oxygen,
which is defignated, according to the prefent nomenclature, by
the termination ous. 2dly, When completely faturated with
oxygen, which is pointed out by the termination ic; and
3dly, When poffefling an excefs of oxygen, when the {ub
ftance is faid to be oxygenated.

When metals and various other fubftances are expofed to
its action, 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 {ub-
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 caloric. It exilts in atmofpheric air, in the proportion



of 27 to 100, and is more ponderous than the air of tl}e
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
Eody., which has its weight 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 faid to take place when a red heat accompanies
this procefs, 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 accefs
of oxygen, that by a ftream of inflamed oxygen gas,
fubftances, otherwife refraltory, 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 a&ion of
their conftituent parts on each other, undergo a {pontaneous
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.——See Nicholfon’s Chemifiry, B. IL. Se&. 5.

From Oxygen Gas being abfolutely neceffary to refpie-
tion, it has been termed VITAL AIR; it being abforbed
during refpiration, by the blood in the lungs, 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 procefles 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 a&ion of light,
and by the application of fich fubftances as have a fuperior
degree of affinity with thofe bafes, as will be fhown when
treating refpectively of each.




OF HYDROGEN.

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

HyDrROGEN Gas, fometimes termed Inflammable Gas,
is formed by the union of Hydrogen with Caloric. 1t 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, in a 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 fubftances,
in all which it exifts as a conftituent principle. It is alfo
obtained from feveral mineral fubftances, by certain chemi-
cal procefles; it containing variows 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, whilft the hydrogen combining with
caloric, forms the hydrogen gas. Again, 15 parts of hy-
drogen 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 temperature lower than
that of ignition, the attrattion of the refpective bafes of the
two gafes to caloric is ftronger thaa their attration to each
other, which prevents their decompofition.  But that at the
degree of ignition, the attrattion of the bafcs are fironger
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 thefe
gafes is beautifully evinced by the experimerts of Dr, Pear-
fon, by means of the eletric fpaik,

C
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_‘XWater is an uninflammable fluid, and when pure, is
tranfparent, colourlefs, and void both of tafte and {mell.

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 cryftalliza.
tion, and affumes a folid form, when it is termed ICE,
The temperature being tcreafed, it re-affomes the lquid
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
{o 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 {ubftra&ion of caloric the produétion of HAIL,
and of HOAR-FROST may be alfo eakly accounted for.

Water generally contains foreign fubftances, and when
thefe 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 thafe
awhich ‘have excited moft notice by their medicinal pro-
perties.

3 Malvern.

Simple cold waters » « « o « o« « <"« { Holywell.
Buiftol.

Symplethermal ¢ « 4 o ¢ ¢ o ¢ o0 o { Matlock.
Buxton,

neutral purging falts « « « .« . . Epfom,

Simple faline, containing chiefly { Sedlitz,
Sea,
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Highly carbonate alkaline . . + . « . . Seltzer..
Simple carbonate chalybeate . . . .. Tunbridge.
Hot carbonate chalybeate . . . . .. . Bath.

Highly carbonated chalybeate . . . { ls’;:r'nonf.

gal'me, carbonated chalybeate . . . { gch:rlégnhaml;r

Hot, faline, highly carbonated { Vichy.

* chalybeate + . v 4« s o u o . U Carlibad.

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

Cold fulphureous . « v v o oo v s { Iléﬁ:}(;%ite’

S ; ~Aix.

Hot, alkaline, fulphureous . .. . Borfet.

Barege.

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

O Eimw——~

NITROGEN.

~ NITROGEN, or Azot, the Nitric Radical, or acidifinble
bafis of nitric acid, has only been obtained in 2 ftate of com-
bination.

NITROGEN Gas, which has alfo been termed azotic gas,
or atmofpheric mephitis, is formed by the combination of
mitrogen with caboric. 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-oxidation of metals, by combuf-
tion, or by any other procefs, the other conftituent of the
air, the oxygen gas, has been abforbed. It is obtained
from moft bodies in the vegetable and animal kingdom,
nitrogen exifting in thefe as a radical principle. It is light-
er than common air, in the proportion of ¢85 to rooe, and
is not in the leaft acid, or foluble in water.

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

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

NITRIC AcCID, or Agua 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 refolved into oxygen gas,
and nitrous acid.

Mr. Cavendifh 'has manifefted the compofition of ni-
tric acid, he having formed it by tzking reiterated eletrical
fparks through a mixture of oxygen, and of nitrogen gas,

NiTROS AcCID, or Glauber's fuming Spirit of Nitre, is
the yellow fmoking liquor juft mentioned., In this a
portion of the nitric radical exifts not combined with a
full proportion of oxygen, and this fuboxidated portion
flying off affumes a reddith colour on meeting with oxygén,
which it does in the air of the atmofphere; becoming by
this accefs of oxygen, NITROS ACID GAs, and'on be-
ing abforbed by water it changes to nitric acid. The acid
frqgn which it has efcaped alfo becoming perfe&, or nitric-
acid.

Ni1TROUs Gas 15 a combination in which the nittic
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 atira&
its oxygen, the atmofpheric air being carefully excluded..
The gas thus obtained holds fo fmall a portion of oxygen
as to manifeft 8o acid properties. It is colourlefs, and will
fupport neither animal lite nor combuftion. On meeting
with atmofpheric 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 nitsic acid is generated.

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

Gascous OXIDE of NITROGEN appears to be the
refult of a ftill 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-
ftradts a partion of the oxygen. :

Mr. Davy obtained this NiTRous OxIpE by decompo-
fing nitrate of ammoni?c at temperatures below 440°. It is
heavier than air, and is foluble in double its quantity of
water, and when given out again poffefles its former proper-.
ties, It yields a fweet tafte, and a flight but agreeable




sdour, and does not manifeft attual acid properties. It is
decompolable by combuttible bodies at very high tempera-
tures, is 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 NiTRIC
Acip contains oxygen in the proportion of 2,389 to 1 of
nitrogen ; bright yellow nitrous 2,344 ; orange coloured
2,292 ; and dark green 2,230,

Nirrous Acip, he thinks with Mr. Thompfon, is
nitric acid holding nitrous gas in folution, and that the faits,

termed zitrites, muft be ternary combinations, confiiting of .

nitric acid, nitrous gas, and falifiable bafes.

NITROUs Gas, he finds, is.compofed 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 {ubftance, fomewhat refembling mufk, fome-
times producing inflammation. ¥t rapidly corrodes 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 its
oxygen, it.is employed as a proper vehicle in which the oxXy-
gen may be applied to certain acidifiable hafes, to procure
the peculiar acids of thofe radicals.. For this purpofe the
nitric acid is added to the fubftance, Containing the radical
or bafe, and diftilled from it, it paffing over in the flate of

nitrous acid; nitrous gas, or even mitrogen, according to.

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

3

Mpr. Mayer firft conjectured that nitrogen was compofed
of oxygen and hydrogen—a water changed into gas.-——e
Gren’s Fournal, vol. v,

Mr. Girtanner finding nitrogen gas produced by pafling
water through tubes of heated earth, concluded that the oxy-
gen of the water partly united itfelf with the earth, forming
an earthly oxide, and that the remainder, fill united 4o

Ca
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hydrogen, combining with caloric, formed the nitrogen
gas. He therefore defcribed nitrogen as avater deprived of &
poart of its oxygen, and confidered jt, with Mayer, as a com-
pound of oxygen and bydrogen, terming it an oxide of hydro-
en. Aun. 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. Ann. 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 attradted caloric
enough to convert them to gafes, and give them the repel-
lency incidental to that condition, as is the cafe wher
the two diftinét gafes- are merely mixed, as in atmofphesis
air.

"The do&tor employs the term Jipton, for nitrogen.

Septous gas, for nitrogen gas. -

Scptic gas, for nitrous gas, &c.

The Doétor contends that the niiric acid 1s, in fadl, 2
mixture of the muriatic and {ulphuric with the feptic,
(nitric,) and that nitrous air, nitrous oxide, &c. are fimilar
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&on during refining, but
that thefe are accidental impurities, not component parts.—
€rit. Rev. Aug. 1800,

ATMosPHERIC AIR, that tranfparent, colourlefs fluid,
which every where invefts this globe, poffefling permanent
elafticity and gravity, is compofed of zitrogen and oxygen
gas, in the proportion of 73 of the former, and 27 of the
latter, in a ftate of mixture, not of intimate combination ;
and is foluble in about 30 times 1ts bulk of water.

The cenftituent principles of atmofpheric air are rendered
cvident by the following experiment. Quickfilver being
inclofed in a proper veffel of atmofpheric air, on heat being
applied, the air will be diminithed, and the quickfilver lofe
its fplendour, and gradually change to a reddifh powder ;
acquiring, at the fame time, an augmentation of weight.
When neither the air nor the quickfilver 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 aitrogen
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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
quickfilver 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 form.
ing refpirable air, an aériform fluidiis obtained, differing
in fome trifling refpeéts from the avdinary air of the atmof-

here.,

X F. Von Humboldt fuppofes. that our not being able to
form an aériform fluid, perfettly 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 procefles will always be affeéted 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 gafeous 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 EUDFOMETER 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 thefe 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 hydrogen 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-
pofes to employ dry and heated fulphuret of alkali.

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

The gravity or preflure of the atmofpheric air varies at
different times. To mark this variation an inftrument call-
ed the BAROMETER is employed. This inftrument is a
tube coataining a column of mercury 28 inches in height,
which is known to be the exact 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 itaccording to the varying preflure of
the circumambient fluid,

The 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 biues green;
3, combining with acids, and forming neutral falts ; 4, fa-
cility of folution in water ; appear to be derived from itro-
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 #itrogen and hydrogen. It feems to
owe its origin to animal and vegetable decompofition. ‘It is
diftinguifhed from the other alkalies by its pungent fmell,

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

Dr. Pearfon recommends to employ the ancient name akal; 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 el
@/kalisemeeClemicyl Naomenclature, .



and great degree of volatility. 1000 parts contain 807 of”

nitrogen, and 193 of hydrogen.

ALKALINE Gas is formed by the combination of am-
moniac with caloric. 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 charateriftics,
#ft, Their not being 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 conclufior
that fixed alkalies are formed by the combination of nitro-
gen, with fome unknown bafis, probably earth.

PoT -asH, or the Vegetable fxed Alkali, is obtained by
wathing the athes 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#l of Tartar, per deliquium. It is conjedtur-
ed by Fourcroy, that pot-afh 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
fea-graffes, and fea-tang. Tt differs from pot-afh, in not
being deliquefcent, and in cryftallizing in rhomboidal oéta-
hedrons ; but the chief differences between them- are obfer-
vable in theic refpeétive combinations.

Like the former, this alkali is fuppofed to be formed by
a combination of nitrogen 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--
#rogen, and bydrogen ; and MAGNESIA, of lime and nitrogen ;
and that POT-4as# is compofed of /ime and bydrogen; and

" s0DA, of magnefia and hydrogen.

GLASS is a combination of filica with. fixed alkali. The
mixture is firft well calcined, when it is called frit; them
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 prow
portion of the ingred.ents. A fine cryftal glafs may be ob--
tained from 56 parts of quartz, 8 of pure pot-afh, 6 of cal-
€ined borax, 3 of flake white, and one of nitre.

By an over proportion of alkali, 4 to 1 for inftance, the-
glafs will become foluble in water, and even deliquefcent.
Thus diffolved it is called liquor filicum, or liquor of flints.
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- {olution, purg
filica may be precipitated by the addition of any acid.

Girtanner obferves, that in making glals, a complete
znalyfis 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 in
the foffil called Jeucite. It has alfo been found in lepidolite,.
lawa, pumice, and zeolite. Profeffor Abilgaart found that
the poi-a/b formed a conftituent part of animal blood ; and
La Metherie and Gren have difcovered the fofil alkaki 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 defignas
ted by the word which deferibes them, terminating in ATE,
and when containing a more limited proportion of oxygen,
by the termination of ITE.

NITRATES are Neutral Salts, formed by the combination
of nitric acid, with certain bafes.

NiTRATE of PoT-asH, Nitre, or Saltpetre, is produ-
ced fpontaneoufly in various fituations; fometimes efflorefs
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 ftri&ly, putrefadtion, of ani-
mal and vegetable fubftances. Light earths, fuch as lime
and marle, the refufe of foap manufattories, athes, &c. be-
ing fratified: for this purpofe with ftraw, 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 putrefadtion takes place, the nitrogen uniting with
bydrogen forms ammoniac ; but in this ftage of co:ruption,
in which nitre forms, the nitrogen s it is extricated coms«
Bines with oxygen, which is alfo {eparated, and forms nis
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tric acid. ‘This on its formation meeting with fome earthy
or alkaline bafe, inftead of efcaping, becomes fixed in a
neutral falt. Nitrate of pot-afh cryftallizes in kollow firia-
- ted hexahedral prifms, terminating in hexahedral pyramids.
It yields a pungent tafte, and imprefles the fenfation of cold-
nels 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 1t yields
a white flame, and fafes 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 cryfal 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. Nitrate of pot-afh 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
veflel, 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, liguid fixed nitre, or Glauber’s uni-
werfal alkabeft : the acidifiable bafe or the nitrogen forming
2 nitrogen gas.

The above process being performed in clofe veffels, a li-
quor diftils, which is fametimes impregnated with nitrous
acid and ammoniac, and has been called clyfus of nitre ; car-
bonate of pot-ath remaining in the retort, in confequence of
the oxygen combining with the inflammable body, by which
en 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 30 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,

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

GUNPOWDER is formed of 75 parts cf #itre, 16 of char-
¢oal, and g or 10 of fulphur. The fulphur renders it more
readily ignited. Thefe ingredients, duly moiftened, are




!

ground together in gunpowwder-mills. The powder-pafle iy
afterwards grained, and for nice purpofes glazed. Its ex-
ceflive power appears to proceed from the fudder} generation
of carbonic, hydrogen, and nitrogen gafes, aided l}y the
vaft expanfive powev of the immenfe quantity of caloric they
in a moment fet free.

Ni1TrRATE of Sopa, Cubic or Rhomboidal Nitre, fo called
from the form of its cryftals, is produced by the artificial
combination of nitric acid with fsda, it not having been
found in a native ftate. p

It has a cool bitter tafte, flightly attraéts 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 a yellow flame ; its other properties refembling thofe
of nitrate of pot-ath. 100 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, orby
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 acocling but acrid tafte. Expofed to the fire,
it fufes, dries, and then detonates. 100 parts contain 46
of acid, 4o of ammoniac, and 14 of water.

NITRATES with earthy bafer.

“ NITRATE of LimEe, formerly termed Nitrous Selenite,
is found adhering to, and embodied in, calcareous ftones,
and diffolved 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 manufacturers. It forms acicular cryftals of
« tharp and bitterifh 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 (alt being diffolved in alcohol, gives to it the pro-
gerty 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. 100 parts contain 43

-

_of acid, 22 of lime, 35 water of cryftallization,
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NiTRATE of BARYT, has not yet been found native.
1t cryftallizes difficultly in oftahedral cryftals, and though
deliquefcent, requires a confiderable quantity of water for
its folution Neither alkalies, nor the other earths, decom-
pofe it. But the fulphuric acid is detetted in any mixture
by this falt, fince by uniting with the baryt, fulphate of
baryt, or ponderous fpar, 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. It is 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 ALuMINE 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,

NITRITI_-:S, or neutral falts formed with #/trous acid have
been very little attended to.

e )

OF SULPHUR.

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

It is found in and on the furface of the earth, both pure
and in a flate of mixture. It is faid alfo to exift in certain
vegetables, and to be feparated during the putrefaition 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 fulpbur,
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 alted on by water ; but that hydrogen
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
Liwver 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 is enabled to attral
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 relinquifhed 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 hy 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
Julphur 5 its oxygen gas uniting with one part of the fulphur,

“whilft its hydrogen gas, diffolving alfo a portion, forms

SuLPHURATED HYDROGEN Gas, or Hepatic Gas,
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
#fame, in conta& 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
<alled, 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 c'lecompofed 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, gnd when e-
qual parts of pulverifed oyfter-fhells, and of fulphur are
kept in a covered crucible for an hour or two in a ftrong
heat, a fulphuret is obtained, which, if firft expofed to ihe
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 fuffers decompoiition by acids, like the o-
ther fulphurets, fulphurated hydrogen gas being difengaged.

SULPHURET of BARYT. This combination alfo ab-
forbs light, and fhines in the dark ; this is the BONONIAN
PHOSPHORUS. Ponderous Spar, or Sulphate of Baryt,
ma le into little balls, with mucilage of tragacanth, are heat-
ed with charceal 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 MAGNESIA, or Hepar of Magnefia, is
formed by the digeftion of equal parts of fulphur and mag-
nefia in water. The magnefia is precipitable by fixed alka-
li, which hus a ftronger affinity with the fulphar. It affords
fmall cryftalline needles by fpontancous evaporation.

Siiphurets 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-afh, and three of ni-
tre, form fulminating powder, which being placed in a {inall
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
nitre.

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

SurpHURIC Acip, formerly called Spirit or Oil of Vi-
triol, 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 furnifhes oxygen abun-
dantly. Ttis alfo obtaiued by diftillation from fulphur and
nitric acid, in the proportion of 48 ounces of the acid to
two ounces of the {ulphur. 100 parts contain from 69 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, attratts moifture from the atmofphere with great a-
vidity, and when mixed with water, produces heat beyond
that of boiling water. It afts rapidly on all inflammable
fubftances, rendering them black, the acid itfelf becoming
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 AcID is formed by this addition of in-_
flammable matter, in confequence of a decompofition of the
acid, the inflammable body having thus deprived it of a con-
fiderabie portion of its oxygen. This change is effeéted by
digefting almoft any animal or vegetable fubftance, or even
fulphur in the fulphuric acid, but it gradually abfarbs oxy-
gen from the atmofphere, and returns to the ftate of {ulphu-
ric acid.

SuLpHUREOUSs AciDp Gas may be obtained in all thofe
procefles in which the {ulphuric acid is deprived of a part
of its oxygen. Itis acompound of fulphur and oxygen,
the latter being in a lefs proportion than in the fulphuric
acid, with a certain quantity of caloric. This gas has an
acid tafte, and the acrid and penetrating fmell of burning
{ulphur. It deftroys animals, and extinguifhes ignited com-
buitible fubftances. It unites rapidly with 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 4rcanum Du-
plicatum, Sal de ducbus, Vitriolated Tartar, and Vitriol of
Pot-gfb. Tt forms in cryfkals of hexahedral prifms, termi-
nating in hexahedral pyramids, with triangular faces. It
gives rather a penetrating bitter tafte, and is foluble in 16
parts of cold water. 100 grains containing 30,271 of acid
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 ftrongeft fulphuric acid, Mr. Kirwan remarks, ex-
ifts in this falt.

Sulphureous acid is, in fa&, produced by a partial de-
compofition of the {ulphuric; but a total decompofition of
this acid, an entire {eparation of its oxygen, and the re-pro-
du&ion of its bafe, fulphur, may even be obtained. For
this purpofe equal parts of this falt, and fixed alkali, with
a fourth 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 fulphur
combining with the alkali and forming an alkaline fulphuret.

AcipuLous SULPHATE of PoT-AsH, 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. Itis found in various
mineral waters, and is yielded very plentifully by the zama-
rix gallica, on the fea-coalts, in the fouth of France.

It has a very bitter tafte, cryitallizes in ftriated, flattened
hexangular prifms, with hexaugular fummits, fwells and
boils upon heated coals, efflorefces in the air, and is foluble
in its own weight of boiling water, and in 3 parts of cold.
100 parts contain 27 of acid, 15 of alkali, 58 of water. It
is decompofed by pot-ath and baryt.

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

SuL»HATE of AMMmoNIAcC, 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 diffolved in
its own weight of boiling water, and twice its weight of
cold water. It yields its acid to fixed alkali, baryt and lime.

Mpr. Hatchet oblerves that, as well as all, or moft of the
other ammoniacal falts, it may be decompofed merely by
heat. Mr. Dawy, by paffing 1t through a tube heated red
hot, refolved it into fulphur, nitrogen and water,

SULPHATES with earthy bafes.

SULPHATE of LIME, ov Selenite, or Gypfum, is 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 otahedron. Expofed to fire, it
is reduced to a white powder, called burned gypfum, or
plaifier of Paris. Water is {peedily abforbed by this pow-
der, rendering it a palte, which foon hardens. In this ft.te
it is employed as a mortar, and for flucco works.

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 I'me difengaged.
It requires 500 parts of cold water to hold it in folution.
300 parts contain 32 of lime, 46 of fulphuric acid, and 22
of water. It is confidered as of pofterior formation to the
primitive mountains, and fometimes is obvioufly produced
by the decompofition of pyritical matter in the neighbour-
hood of calcareous fubftances,

® 2
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SULPHATE of MAGNESIA, alfo called Epfom Salts, or
Sal Amarus, is found in various mineral waters, and even
in 2 folid form in the fiffures 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 8oo of this fulphate,
but 1000 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 alkali 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 24 of acid, 19 of mag-
nefia, and g7 of water. Somuch heat is excited on pouring
concentrated fulphuric acid on magnefia, thatina dark place
fparks may be perceived.

SULPHATE of ALUMINE, or Alum;, is formed by the
Sulphuric 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 o&ahedral cryftals, which generally group fo as
to reprefent an indented column. Thefe diffolve in 17 times
their weight of cold water, and in rather lefs than their own
weight of boiling water.

In a moderate heat it fwells, lofes its water of cryftalliza-
tion, and becomes a light white fubftance called burnt-alum.
In a more violent 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. Magnefia, baryt, and the alkalies, precipi-
tate it from this folution ; but the alkalies added in excefs,
re-diflolve 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 cryftals.
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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, furrounded with
" fand in a crucible, as long as a blue flame is perceived at
the mouth of the bottle, the PYRoOPHORUS 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-
phate of zinc; and from a mixture of charcoal, well calci-
ned fulphate of pot-afh, or of foda; and from pot-ath and
vegetable or animal coal. Prieftley on Air, vol. TaE

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

The above experiment was made to fhew that the combuf-
tibility of pyrophori depended on their containing a fmall
quantity of phofphorus. Sazwigny attributed it to the ful-
phuric acid heating by the moift air, and inflaming the dif-
engaged fulphur. Prouft denied the prefence of fulphuric
acid ; and Mr. Beawley imputed it to the attradtion 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 ZIrRcoN1a becomes foluble by excefs 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
cryftals derived from the regular 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 altion on this fulphate. 1do parts,

contain 30 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 Bologuian flone, which, when heatkd, be-
comes the BOLOGNIAX PHOSPHORUS.

Of the other Sulphates but little has been noticed.

SULPHITEs are neutral falts, formed by the union of
Julphureous acid with certain bafes. Fourcroy and Vauc-
quelin, examining the properties of fulphureous acid and its
combinations, obierve that the fulphites differ very much
from the fulphates, and that they poflefs 1. A fulphureous
tafte, fimilar 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 centadt of air, or by any fubftance capable of afford-
ing oxygen, and their weightis increafed by this converfion,
4. They are decompofed by moft acids, which expel the
fulphureous acid with effervefcence, and the produétion of
a flrong penctrating odour. 5. They burn rapidly and with
tlame, when heated with fuper-oxygenated muriate of pot-
alh, or with falt-petre, and become fulphates. 6. Laftly,
the fulphite of lime is not decompofed by the alkalies, like
the fulphate.

el ) C— - —

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 refration of the rays of light, cryftalli-
zes in two tetrahedral or trihedrul pyramids, united bafe to
bafe, or in hexahedral prifims terminating in trihedral fam- -
mits, or in irregular polyhedral grains.

Neavton conjeCtured the diamond to be a combuftible
body. Guyton in 1785 inferred its fimilarity to charcoal,
trom 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 carbo, or the pure combuflible 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 l]e ob-
ferves, takes place with other acidifiable bafes, their firft
degrees of oxidation being difficultly produced, although
their {ubfequent acidification is eafy. 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 be 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 fact be the difficulty of their combuftion, their firft
degrees of oxidation proceeding f{o flowly. Thus he accounts
for Plumbago, or black lead, which is a carbonic combuf-
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 fulphuric 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 lof above a third part of its weight.m——
Ann. de Chim. No. 93.

CHARCOAL is a black, fonorous and brittle Oxide of
Carbon, obtained from various fubltances in the animal,
vegetable, and mineral kingdoms, generally by volatilizing
their other conftituent parts. When obtained in a ftate of
purity, it vefifts the ftrongeft 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
veflel, 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-ath, 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 pofleffes the power of abforbing feveral gafes;
which thus condenfed retain their properties and even exert
them in fome inftances more powerfully.——=Rouppe. Aun,
de Chim. No. g3.

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

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

CarBonic Acip Gas, formerly termed fixed air, or
acrial acid, was dilcovered by Dr. Black, itis 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 direttly 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, it forms a 66th part, in the proportion of 1} tor;
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 f{ubterraneous places. It
is generated during the decompofition of animal and vegeta-
ble {fubftances, 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 thefe fubftances to exift in a mild ftate, which always,
when perfeétly pure, manifeft a confiderable degree of
caufticity. It alfo renders them effervefcent with acids,
from its liberation in a gafeous ftate, in confequence of the
new combination. The fuperior degree of attration of
carbon for oxygen, renders this gas very difficult of decom-
pofition.

Mr. Smithfun Tennant, however, by expofing carboric
acid gas to phofpherous, and calcareous earth, in a red heat,
cbtained, as he {uppofed, a decompofition of the gas. The
oxygen united with the phofphorus, and compofed the
phofphoric acid, which united with the calcarcous earth,
the carbon being depofited refembling the charcoal yielded
by vegetable matter wme=Phbil 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 overa
charcoal fire, in a glafs veflel, a mixture of phofphorus
and carbonate of foda, or carbonate of pot-afh, the phof-
phorus will be kindled, and its greateft part confumed,
and that the refiduum 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, oOr Hydro-carbonate
Gas, is formed by the union of Aydrogen 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 {peaks 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 DIAMOND 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 DIAMOND.

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

CARBONATE of PoT-aAsH, formerly called aérated pot-
afb, or aérated vegetable alkali, is made by expofing a fo-
lutlon'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
tafte, but fill changes the infufion of violets green. It
does not attra&t moifture from the air, but rather parts with
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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. 2

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 left.

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 oétahedra, 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, 2o alkali, and 64 water; and for folution, requires
two parts of cold, but only its own weight of hot water.

CARBONATE of AMMONIAC, 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 expofing the ammoniac in a veffel of
the carbonic acid gas ; or by diftilling it from a mixture of
ammoniac and the carbonate of pot-afh, or carbonate of
lime, or other neutral falts containing this acid. It dil-
folves in its own weight of cold water, and contains in 100
parts, 45 acid, 43 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 compofition, 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 calcareous Earth,
exifts in the form of chalk, marble, lime-flone, calcareous
Jpar, flalallite, &c. It has not been cryftallized by art, but
is 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 refracion. It contains 0,55
lime, 0,34 acid, water o,11. By intenfe heat, the acid is
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difengaged, and pure lime remains; -this, by- expofure to
air, falls 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 attracti-
on for lime, when other calcareous falts are formed, the
carbonic acid efcaping in a gafeous form, and occafioning
effervefcence.

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

CARBONATE of BarRYT, 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 t0 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.

CARBONATE 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 from 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 purz
magnefia, fometimes called calcined magnefia. Cold water
diffolves more than hot, it is therefore precipitated by heat-
ing the folution.———Butini.

When fully {aturated with carbenic acid, it becomes more
foluble, and by flow evaporation will cryftallize in hexa-
gonal prifms with hexagonal fummits.——Grez.

Magnefia, in powder, not faturated, contains magnefia
0,40, acid 0,48, water o,12. In faturated cryftals magne-
fia 0,25 acid o, 50, water 0,25. 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.

CARBONATE 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 0,30, ftrontian 0,62, water 0,08,
1t is only decompofable by baryt,ee—Fourcroy.

E
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CARBONATE of ZIRCONIA is infipid, and indifloluble
in water. It contains 55,5 of zirconia; and 44,5 of acid

and water,

CARBONATE of GLUCINE is a light, white, foft and
infipid powder, unchangeable in the air, foon lofes its wa-
ter and acid in the fire, and is infoluble in water even though
aided by its proper acid. ;

AMMONIACO-MAGNESIAN CARBONATE forms, when
the two falts meet; it is cryftallizable, and lefs foluble than
the falts by which it is formed.——Fourcroy Tableaux §y-
uoptiques, 1800,

— e O GB———

OF MURIATIC ACID.

MURIATIC ACID, formerly termed Marine Acid, ot
Acid of Sea Salt, &c. is conjetured, from analogy, to con-
filt of oxygen, in combination with a peculiar, but hitherto
wnknowsn bafis.* It is obtained by diftillation, from a mix-
ture of fea falt, with half its weight of fulphuric acid.
The refiduum is fulphate of foda, {hewing the fea falt em-
ployed to have been a neutral falt compofed of this acid and
foda.

When pure, it is colourle(s, and of a lefs fpecific gravity
than the nitric acid. It has a peculiar fuffocating fmell,
and copioufly emits vapours, which are rendered more vifi-
ble by their mixture with the moifture of the atmofphere.
1t takes part of its oxygen from nitric acid. Tt does not
2& on combuitible bodics, but feizes the oxygen of oxided
bodies. It abforbs the carbonic acid, and its affinities with
baryt, pot-afh, foda, ammoniac, lime, magnefia, and alu-
mine, appear to be in the order they are here placed.

Muriatic Acip Gas, is eafily obtained in this form:
it has a ftrong fmell, and is fharp, without being cauftic.
it is heavier than common air, extinguifhes flame, firft en-

% Girtanner {uppofed this radical to be hydrogen; and Armet
thought it to be the metal zinc.

Mr. W. Lambe fuppofes that fulphurated hydrogen is the bafe of
mouriatic acid, he having obtained oxy-muriatic gas by dropping
fulphuric acid on the refiduum left, after evaporating water impreg-
nated with hepatic gas, in which iron and manganefe had been di-
g_eﬂcd.-——Muml‘g/t‘;’r Mem. vol. v,
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larging it, by a greenifh or bluifh 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 MURIATIC AcID, 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, from 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
molt fubftances, thereby lofing its oxygen. When about
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 fulphuric
acid. Expofed to the light, oxygen gas is feparated, :\n.d
ordinary muriatic acid is left; and as its lofs of oxygen is
in a dire& ratio of the quantity of light, the oxy-muriatic
acid has been propofed as a PHOTOMETER.

It feems to differ from the common muriatic acid, on the
fame principle as the nitric and fulphuric acids differ from
the nitrous and fulphureous ; 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 fubftitution of the
terms muriatous for muriatic, and muriatic for oxygenated
muriatic ; by analogy from fulphureous and fulpburic, nitrous
and #itric, &c. Suppofing the ordinary muriatic acid to be
an imperfedt acid, and the oxy-muriatic to be a perfeil acid,
but not a fuper-faturation with oxygen.

When it is mixed with ammoniac, decompofition with
great effervefcence, takes place; no neutral falt is formed ;
but the hydrogen of the ammoniac, combining with the fu-
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, charcoal, cinnabar, antimony, bifmuth, zinc,
and feveral other combuftible bodies, reduced to powder, are
fpontaneoully inflamed when thrown into this acid, warmed
and ina ftate of vapour, Gren,
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Tt 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 common muriatic acid, will ren-
der it fit ior this purpofe,——=Fabroni Giornale Litt. di Na-

oli.
X 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 bleachin
raw filk, and even entire garments.——ZFournal de Phyfique,
XLIII.

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

MuRIATE of PoT-asu, the febrifuge Salt of Sylvius,
It congains in 100 grains, 29,68 acid, 61,47 alkali, and 6,85
water. It'is found in fea-water, in old plaifter, and in ve-
getable and animal fluids. It cryftallizes in cubes, which
have a ftrong, bitter, difagreeable tafte.

MvuriaTE of Sopa, Marine Salt, Common Salt, Rock
Salt, Bay Salt, or Sal Gem, contains in 100 grains 43 acid,
46 alkal, and 11 water. It is found native, in mines, in
many places, but particularly in Poland and Hungary:
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. It is alfo obtained by extrating 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 aflifts the fufion of glafs 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,§
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-ath, and particularly by the ve
getable acid combined with lead ; the muriatic acid uniting
with the lead, and forming a muriate, whilft the foda coms
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, arifing from mercury which is
natuvrally contained in fea falt. Fournal de Phyfique.

MURIATE of AMMONIAC, or Sal Ammeiiac, is found
native in many parts, particulaily in the neighbourhood of
volcanos, It is obtained artificially, by diftillation. from
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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,
cauftic 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 diftillation of 3 parts of lime, 1 of water,
and 1 of muriate of ammoniac. It fpeedily deliquefces,
and therefore, cryftallizes with difficulty, in hexahedral
prifins, with hexahedral fommits. 100 parts of lime take
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 MAaGNEsIA 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 magnefa,
25 0f water.

MuRr1ATE 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 effect
on this falt. The fulphuric and fluoric acids decompofe it
very readily ; hence this falt is highly ufeful to detect 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 it a yellowith white hue, 3

Ea
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MURIATE of ALUMINE cryftallizes with difficulty, leav.
ing generally, after evaporation, a faline aftiingent mafs,
of a gummy confiftence. g

MURIATE of STRONTIAN forms hexahedral prifms with
alternate broad and narrow furfaces, with trihedral pyramids.
It gives to the flame of alcohol a bright red eolour.

MuRriATE of GLUCINE forms in fweet and very fmall
cryftals. v

MURIATE of Zircon1a forms in indeterminate acicu-
lar cryftals, deliquefcent, eafily decompofed by fire, and pof-
fefling a fharp, auftere tafte.

MUuRIATE of SILicA is obtained by the aion of this
acid on the filica in a ftate of divifion with alkali, it exifts
only in a liquid and cold ftate, heat precipitating the filica,
Fourcroy, 1800.

AMMONIACO-MAGNESIAN MURIATE is formed by a
mixture of the folutions of the two muriates. It forms
{mall, irregular polyhedra j; is foluble in feven parts of wa-
ter, and contains muriate of magnefia 73, and of ammo-
niac 27,

OXY-MURIATE of PoT-AsH is formed by introducing
the oxygenated muriatic gas into a folution of pot-afh; its
cryftals are flat hexahedral prifms, obliquely truncated at
their ends, and of a filvery hue. They give a faint tafte,
with a {enfation of coldnefs in the mouth, and emit light
by attrition.

It appears to contain more oxygen, than an equal weight
of oxygenated muriatic acid in water: hence the acd,
combined in the muriate, is fuppofed to be fuper-oxygena-
ted.

It is faid to be decompofed by the adtion of light, parting
with its oxygen, and becoming fimple muriate.

This is, however, denied by Mr. Hoyle.——Mauchefler
Memoirs, vol. v.

Heat feparates its oxygen from it, in the form of oxy-
genous gas, 100 grains yielding 75 cubic inches of oxygen

as.

i On being brought into conta& with inflamed bodies,
it detonates with more violence than nitre. When mixed
with equal quantities of fublimed fulphur, it explodes,
by mere trituration ; and fpontaneoufly, if kept in a bottle.
w—w—Nicholfon’s Fournal.

A grain or two of phofphorus being dropped in a folution
of the oxy-muriate in nitric acid, a great number of vivid
flafhes appear in the liquor,
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A little of this muriate being put into the fulphuric acid,
violent cracklings or fmall explofions fuccee_d, and if a fmall
piece of phofphorus be alfo dropped in, 2 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 flath of
light. If mixed with charcoal, and {martly ftruck w»tl} a
hammer, flame, but not much noife, fucceeds; but with
pit-coal, fparks, and fome fmall reports are produced :
with fulphur a report and flame ; and with fulphuret of pot-
ath, and of arfenic the fame effeéts 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, &ec. Manchefier
Memairs, vol. v. part 1.

The oxy-muriate of carbonated pot-afh increafes the
blacknels of ink, ufed in the proportion of 1 to 5 of the
fulphates contained in the ink. The colours of legwood,
weld; cochinelle, and archil, are improved by it, if no
heat be employed. Being blended with foap, the foap is
improved in its qualities.——A4. 7. For[ytk, Nicholfor's
Fournal, Fuly, 1799.

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

Oxv-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. Pzn
Mons fays, he formed the 0XY-MURIATE of AMMONIAC :
but Gren afferts that fuch a combination cannot exift. ;

NITRO-MURIATIC ACID, 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 mixture of muriatic acid thus oxyge-
nated and of nitrous acid.

lee nitro-muriatic is of a yellow colour, and its fpecific
gravity is lefs than that of either of the acids employed. Tt
readiiy diffolves gold, which is not done by either of the
acids of which it is compofed. It is employed by the dyers

f‘or the folution of tin, which nitric acid currodes, and oxj-
dates 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, butit
is generally found in combination with foda, forming borax,
from which it is obtained by fublimation, or cryftallization.
The nitric 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 is 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 blue vegetable infufions. It requires one pourd oz
boiling water for the diffolution of 183 grains, but is dif-
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 fubftance, 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. :

BoORATE 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. It is found in a cry-. .
ftallized ftate, at the bottom of certain falt lakes in a barren
volcanic diftri¢t of the kingdom of Thibet, invefted ina
greafy covering, and is called brute borax, tincall, or chry-.

Jocolla. It is alfo found in a purer ftate in the mines of

Riquintipa, and of Efcapa. A ftill purer kind comes from
China. It is beft purified by long boiling ; the cryftals this
affords, being again purified by a fecond filtration and
cryftallization. When purified, it is white and tran{paren,.
with fomewhat of a greafy fra&ure. 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 weightsof 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 calcined 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 vitrifable 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 furface of
the metal, and affifting the fufion of the folder.

BoraTE of PoT-AsH, formed by the combination of
the acid of borax with pot-afh, is obtained either by adding
pot-afh to a folution of borate of foda, or by direétly 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 is
decompofed by lime.

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

BoRrRATE of LiME, or Boracite, has been found in the
Zypfum 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 firikes fire with fteel.

BoRrRATE 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.

s BT O Gt

OF FLUORIC ACID.

FLUORIC ACID is derived from the fpar, formed by
this acid, and calcareous earth, and which, from its pro-
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 conta&t 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 feizes the filiceous earth of the glafs, and volatilj.
zing it with itfelf, depofits it as a filiceous cruft on the fup-
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 combines in prefer-
ence with their oxides. From its power of diflelyin
filiceous earth, it is employed for the purpofe of etching on

lafs.
x The fluoric acid prefents an excellent means of dete@in
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 Appears not to be
faturated with oxygen, Gren, therefore, thinks we have not
had it in its perfeé? or oxygenated Rate, and that it theretore
deferves farther inveftigation.

FLUATE of PoT-AsH is a gelatinous fubftance, which
readily diffolves in water, deliquefces in the atmofphere,
and is 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 fmall cubic or oblong tetrahedral cryftals, which de-
crepitate like common falt, and are decompofable in the
fame manner as the former.

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

FLuaTE of LimE, or Fluor Spar, is of a compa& {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 57,
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, muriatic acid 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.

‘Thefe fluates a& on filica, and by diffolving it, become

Siliceous fluates.

As an examination of the different fubfiances Srom awhich
the acids are obtained, cannot but JSacilitate the knowledge of
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she nature of the acids themfelves, the remaining acids will
‘bbe!trzated a/{‘, awbhen the anal_/y'_/i: of the refpective [ubfances
from awhich they are produced, are defcribed. This is the
more neceffary, fince, as feveral of thefe acids appear to owe
their exiflence to certain procefes of animal and vegetable
life; thefe can alfo be taken into confideration at the [ame
time.

e ) EEE————

METALLIC SUBSTANCES.

THESE are diftinguifhed by their ablolute opacity, great
degree of gravity, and peculiar brilliancy 5 to which may
be added their duéZility, which property, however, is not
perhaps pofleffed by all metals. :

They are concealed in the earth, and from ores, which
exifting in crevices of rocks, are called weins, and are.dlf-
tinguithed into lewel, or into inclned, dirté?,' or oblique,
according to the angle they make with the horizon. The
part of the rock refting on the vein, is termed, the 7oof ;
and that on which the vein refts, zhe bed of the wein. When
found in fpherical parts, or mafles, they are called bellies,
or flockworks.

MEeTaLs appear to be fimple fubftances. They are af-
Jayed, and their fpecies afcertained, by the Docimaftic A2,
or DOCIMASIA. The .metallic part is firt cleared, as
much as poffible, from the foreign, or ftony fubftances, with
which it 1s blended, and whichis called the gangue, by firft,
teducing the ore to powder, in which ftate it is called Slich,
and then by wafhing. It is then torrefied to diffipate the
fulphur and arfenic; and laftly, fu/ed by the addition of
fome flux, containing the eoally principle, to difengage the
oxygen, with which the metal has been impregnated, during
the previous calcination, or torrefattion,

They are found. 1. 1In the form of a native metal. 2. In
the form of calxor oxides. 3. Combined with arfenic, or {ul-
phur. When nature has beftowed on them their proper
metallic appearance, or they are only alloyed with other
metals, or {emi-metals, they are {aid to be zatiwe. When
combined, as they commonly are in mines, with fome un-
metallic fubftance, they are faid to be mineralized; the
fubftance that fets them in that fate, is called a mineralizer -
and the compound of both, an ore’; which term is applica~
ble, when ﬁonesl or earths, contain metallic fubftances,



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 laft generally communicate a metallic luftre,
The fulphuric, muriatic, phofphoric, arfenical, and mo-
Iybdenic acids, are lefs commonly met with. 2

They fufe at a certain degree of heat, and obtain a con-
vex furface ; and if fuffered to cool flowly, they exhibit
cryftallizations of confiderable regularity If continued in
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 glaffes form glafs pafles, and
artificial gems, pigments 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 exaltly the fame quantity and proportion,
on their reduction, or return to the metallic ftate. They
undergo this procefs of calcination, or oxidation, alfo from
the action of humidity : the water is decompofed; its hy-
drogen being diffipated, whilft its oxygen combines with
the metal. The bafer metals have their furfaces tarnithed
by expofure to the air, being atted on by the carbonic acid
and oxygen, the tarni/b or ruft being a carbonated oxide
of the metal. They are all foluble in acids, and precipi-
table therefrom by alkalies; or, platina excepted, by
Pruflian 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 diflolved by means of alkaline fulphurets,
and the metal and the fulphur may be precipitated together.
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 a
tinge to borax and micrefcomic falt, after fufion, or render
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them opake. When perfetly fufed, they are, for the moft
part, 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, phefphorus, 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. Platina. 2. Gold. 3. Silver. 4. Quickfilver. 3.
Copper. 6. Iron, 7.Lead. 8. Tin, g.Zinc. 710. 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 ov noble metals, and the others imperfel?,
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 fulphur. The
moft common of thefe are the SULPHURETS OF IRON.

——m—

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

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

It is often mixed with quickfiiver, and gold, and is inti-
mately combined with iron, and therefore magnetic.  The

F
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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
Prufiian alkali, or the Platina itfelf by muriate of ammoni-
ac. This precipitation of platina, by the muriate of am-
moniac, affords a fimple method of afcertaining the mixture
of this metal, with gold, fince the muriate of ammoniac has
no vifible effect on the folution of gold.

¥t is foluble in the #itro-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. Berthollet
found it in a great meafure acidified, whenjin folution, which
accounts for fome of its fingular properties. The folution
depofits fmall irregular fawn-coloured cryftals, the MR-
ATE of PLATINA ; and if concentrated, it yields larger
cryftals, fometimes of an o&ahedral 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.

With bifimuth it unites eafily, and yields a mafs of litdle
du&ility : with antimony, its fufion is facilitated, but its
weight and duéility are leflened : and by zizc it is rendered
‘more fufible, the alloy being very hard. It unites eafily
with tin, is very fufible, and unlefs the tin is in large pro-
portion, the alloy is very brittle. o

It unites very well with /ead.  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
iron, the alloy is fo hard, the file will not touch it e
«uétile in the cold, but breaks thort when hot.————a2ZFLzavis.

With copper, the alloy is du&ile: when the copper is in
the proportion of three or four to one, it takes a fine polifh,
and does not tarnith in the fpace of ten years. With filwer,
the alloy is hard, without du&ility, and tarnifhes. But
with go/d, it can only be alloyed by the moft violent heat;
the colour of the gold is prodigioully altered, and th alloy
poflefles confiderable ductility.

Platina free from iron, being fufed with phofphorus, by
ong continued heat, is obtained in a concrete porous form,
and may be formed into a folid mafs, under the hammer,
heing 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 perfe&t, dultile, tenacious, and unchangeable of all
the known metals. Not being combinable with oxygen,
{ulphur, &c. in low heats, i¥ can never be found, friitly
fpeaking, mineralized. : ;

It is found in compa& maffes, or interfperfed in various
modes. Its form of cryftallization is generally the alumini-
form o&ahedron, ‘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 wuancultivated earth, by Monfieur Sage.
—From afhes, by Berthollet.——Gold may therefore be faid
to exift in wegetables.

It is not attacked by the fulpburic acid, and is very light-
ly alted on by the #itric acid; but is attacked with moft
energy by the zitro-muriatic acid, or aqua regia, as it is
called, and 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 fubftances purple,
and by diftillation, yields a red liquor, called by the adepts,
the red lion. An OXIDE OF GOLD is precipitated from this
folution, in a yellow powwder, nearly in a metallic ftate, by
lime, magnefia, and by alkalies ; the precipitate being folu-
ble in the fulphuric, nitric, and muriatic acids.

When precipitated by ammoniac from the yellow folution,
it is called FULMINATING GOLD, it detonzating 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 fate.

It does not unite with nitrogen, hydrogen, carbon, nor
fulphur; nor does it a& on water or the metallic oxides
Fourcroy, 1800.

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 casstus. It may be inftantly precipitated, and revivi-
fied by wther, 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 bifimuth, nickel, and anti-
mony, and unites well with #z, and lead, but lofes all its
duétility.

Mr. Alchorne exprefles an opinion, that the addition of
a very fmall quantity of tin to fine gold, is not fo injurious
as workmen have imagined.——Pbil. Tranf.

But after repeating Mr. Alchorne’s experiments, M,
‘Tillet is convinced, that the alloy of a very fmall quarti
of tin with gold is injuricus, the mixture poffeffing bot
hardnefs and rigidity. Mem. de I” Academie, 1790.

With 7roz, it forms a very hard and ufeful alloy ; and by
eopper, it is made more fufible, and rendered of a redder
colour. This zlluy is employed for coin, toys, gold-plate,
&c. Itis rendered very pale by filver. This alloy forms
the green gold of goldimiths.

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

Gold is employed for the purpofe 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 firft wafhed with a folution of nitrate of mercu-
ry, or amalgamating awater ; 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
awax, formed of wax, verdigris, and blue vitriol ; it is then
polithed, and brightened by a boiling folution of common
falt and cream of tartar. 2nd. Grecian gilding of filveris
performed 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 folution of gold,
evaporated to the confiftence of oil, is applied to the filver
which it blackens, but which appears gilded after being
heated. 3d. Cold gilding is performed by rubbing the me-
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tal with the athes of a linen rag which has been impregnated
with a folution of gold. 4th Wet gilding, by merely dip-
ping the work into a folution of gold.——Grez.

STLVER is of a pure white. Sp. gr. before malleation,
10,474 : after, 10,510, Itis nxallgatfle, duétile, and lamin-
able, in a high degree, though inferior to gold ; andis nct
changed by the contaét of air. A wire 1-10th of an inch,
will fupport 270 pounds.’

It is fufible at 282, or rather it remains in fufion at that
degree, for it requires a higher degree to bring it into fufion.*
It by means of folution of borax, a fmall bit of leaf ﬁlv.er,
be ftuck to the top of a fmall glafs cylinder, and melted in-
to it, it will give it a golden tinge. Bergman.

By long expofure to violent heat, it has been converted
into a glafs of an olive green colour. In the focus of a
burning glafs, it yields a white pulverulent matter ;.but
there appears to exift but little affinity between it and vxy-

en.

Gold and filver readily combine, and form an ufeful al-
loy. Having different folvents they may be PARTED three
different ways,  1ft. By diffolving the filver of the alloy by
nitric acid ; but as for this procefs it is neceffary firft to take
care that the gold is not more than a quarter part of the mafs,
the procefs is called quartation. 2dly. By cementation, or
parting by concentration, the alloy being placed in a cruci-
ble, in firata with the cementing poavder. The ingredients
of this powder muft be fuch that by an intenfe heat it will
yield either pure nitric or pure muriatic acid vapours, as
thefe will lay hold of the filver and leave the gold untouch-
ed. 3dly. By dry parting, which is by fufion with falphur,
the filver quitting the gold to unite with the fulphur.

When alloyed with copper, it is rendered hard, and fit for
filver(miths work, and for coinage. The alloy for the
Britith coinage, is 11 ounces, 2 pennyweights fine.

 With fulpburic acid, if concentrated, {ulphureous gas is
difenzaged, and the filver is converted into a true 0XIDE of
SILVER, mixed with a fmall quantity of SULPHATE of

F 2

* This diftintion is applicable to the degrees of heat requifite
for the fufion of moft metallic fubfances,
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SILVER, inAmall needles, or in plates formed of thefe nee-
dles, united length-ways. §

It is diffolved in nitric acid with rapidity, if water be ad-
ded to the acid, and much nitrous gas is difengaged. The
folution is ar firft, blue; but this colour difappears when
the filver is pure, and degenerates into a green, if it be al-
loyed with copper. Nitric acid will diffolve more than half
its weight of filver, the folution letting fall cryftals in hex-
agonal, triangular, or {quare plates, which are called N1
TRATE of SILVER, or lunar cryflals, lunar nitre, &c. Thig
melted with a gentle heat, and poured into moulds as foon
as fuled, forms the lapis infernalis, or lunar cauflic.

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

It may be precipitated from a dilute folution, by a plate
of copper. The iilver 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 @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 violent detonation, no more
than one grain being fufficient to give rife to a dangerous
fulmination : 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 ftate,
is the principal caule of the phenomenon; in which the ni-
trogen of the ammoniac, with its whole expanfibility, bears
a part.

}}t is readily combined with the muriatic acid, by adding
this acid to a folution of filver in the nitric acid, the MU-
RIATE of SILVER being precipitated ; this muriate is very
fufible, running into a grey and tranfparent fubftance, like
horn, and is then called LUNA 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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Profeflfor Hildebrant fays, I have frequently re-diffolved,
in pure nitrous acid, the filver which I obtained from horn
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 brown, 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.

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

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

PHOSPHURET of SILVER may alfo be obtained by the
fufion of filver and pho/phorus.

M. Keir difcovered that a mixture of the witriolic and
nitrous acids, in a concentrated ftate, has a pecuiiar faculry
of diflolving filver copioufly : and at the fame time, oxida-
ting tin, mercury, and nickel ; diffolving, however, a fmall
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 acting on other
metals.——Phil. Tranf. 1790.

’

QUICKSILVER is of the colour and luftre of polithed
filver. Sp. gr.13,568. It is as indeftru&tible by fire as
gold and filver, and has therefore been arranged among the
perfect metals. It is volatile in heat, and boils in the z:("ame
manner, as other liquids when heated.

It remains liquid between 600% 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 70°.
By grounc} ice, and nitrous acid, at = 10°. To make it
perfeétly }olxd 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 .———Phil. Tranf, 1793.
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Mr. Pepys congealed fifty-fix pounds of mercury intog
folid mafs, by mixtures of muriate of lime, and uncomprefled
{now, in equal weights. The mafs was broken by accident,
the larger pieces were kept for fome minutes bgfofe fufion
took place, whilft others were twifted and bent into various
forms. Philof. Mag. Feb. 1799. P

It is but little affefted by the air, except by long agitation
in it, when it forms a BLaCk, but imperfect, OXIDE, for-
merly called Zthiops mercurii per fe, containing o,5 or §
oxygen ; but when acted on by heat at the {fame time, it gra-
dually lofes its fluidity, and at the end of feveral months,
forms a RED, and perfel? OX1DE, called Precipitate per [,
or calcined mercury, containing 0,14 to 0,16 oxygen.—This
oxide gives out its oxygen, by fimple heat, one ounce afford-
ing a pint, and the mercury refuming its metallic form,
Expofed to heat, in clofe veflels, the oxide fublimes in beau-
tiful red cryftals.

Mercury does not appear to be atall changed, or deprived
of any part of its weight, by the a&ion of avater. The
Sulphuric acid a&s or. mercury, only if affifted by heat, firft
rendering it an oxide, and then diffolving the oxide. Cold
water being added, a ahite oxide falls, and hot water being
poured on it, it becomes a YELLOW, imperfell, OXIDE,
called Turbith mineral ; the water holding in folution a SUL-
PHATE of MERCURY, cryftallizable in {mall, foft, and de-
liquefcent needles. The fulphates may exift in three differ-
ent ftates ; 1ft. With excefs of acid. 2d. Neutral. 3d. With
excefs of oxide.

The #itric acid diffolves mercury even without heat, ni-
trous gas being dfengaged ; one part of the acid oxidating the
metal, whilft the other diffolves it, as it is oxidated. With
cold dilute acid, the oxidation is but imperfe&, but with
heat and concentrated acid, it is complete.

The nitric acid becomes loaded with an excefs of mercu-
rial oxide, which it lets fall on dilution with' water, and
yields cryftals, in the form of flat and acute needles, ftria-
ted len.thways. If the folution be made in the cold, and
left to fpontaneous evaporation, the cryftals are tetrahedral
prifims, truncated near their bafe, and having the angles, re-
fulting from the jun&tion at the bafes of their pyramids, like-
wife truncated ; if this fame folution be evaporated, long and
acute blades are obtained, ftriated obliquely acrofs.

The NITRATE of MERCURY is corrofive; when very
dry, it detonates upon coals, and emits a brilliant white
flame. Fuled in a crucible, or better in a retort, it yields
oxygen or nitrogen gafes, the remaining oxide becoming




69

yellow, and at length a lively red, being the red precipitate,
and if frefh nitric acid be diftilled from it three or four times,
the precipitaté 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 falts in mineral waters.

100 grains of quickfilver diffolved with heat in a meafured
ounce and half of nitric acid of 1,3. fp. 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 frition, 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 thock . Howard.
Pbhil. 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 f{enfibly a& on mercury, ex-
cept by long digeftion, when it oxidates a part, which ox-
ide it diffolves. Itcompletely diffolves the mercurial oxides,
and when thefe, being charged with a finall quantity of oxy-
gen, are nearly in the metallic ftate, the MURIATE of MER-
CURY is formed. When, on the contrary, the oxide is fa-
turated with oxygen, the oXY-MURIATE of MERCURY, or
corrofive fublimate 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
whitenefs, or from equal parts of fulphate of mercury, and
decrepitated muriate of foda. In the humid way it mnay 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 phagedenic 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,
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To obtain the MILD MURIATE of MERCURY, 7ercuriys
dulcis, or calomel, equal parts of quickﬁlver,.and pf oxy-
genated muriate, are completely blended by trituration, and
this mixture expofed to fublimation, the reguline mercury
becomes oxidated at the expence of the oxygen of the oxide,
and yields the mercurius dulcis, which is infipid, infoluble
1n water, and if flowly fublimed, forms in cryftals of the
form of tetrahedral prifims, terminated by tetrahedyal pyra-
mids. Mpr. Baumé remarks, that if lefs mercury be added,
a 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
wathed with tepid water. Mercurius dulcis may alfo be
made by fubliming the white precipitate, made by decom-
pofing 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 : this
falt forms brilliant cryftals by evaporation, the BORATE of
MERCURY. Itis in this manner by double attraion, that
this phofphoric, fluoric, and carbonic acids are made to unite
with mercury.

Corrofive {ublimate is decompounded by different metals,
An amalgam of tin and mercury being flowly diftilled,
a brown liquor is obtained, which, in conta& with at