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PREFACE.

IN every Science. taught by Leétures,
a Syllabus of the Courfe has been found of
advantage to the Student, At the fame time
that it lays before him a comprehenfive out-
line of the fubje&, and points out the feveral
divifions and their arrangement with refpeét to
each other,—it defines the meaning and ex-
tent of {cientific terms, by fhewing him their
ﬁppmpriate application and ufe, and thus
inftruéts him in the language while he is ac-
quiring the rudiments of the {cience.

As the obje&s of Chemiftry are various, and
its views extenfive, {o likewife is the conneétion
of its principles fubtle, and their inveftigation

complicated
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complicated and minute: hence the aid of
fuch a fynopfis is perhaps even more requifite
in this than in any other branch of Natural
- Philofophy. In proportion too as modern
improvements have ﬁnlarge-d the {fcope, they
have increafed the utility of a Profpeftus to
explain it ; and upon taking a retrofpe of the
laft five and twenty years it will appear, that
the difcoveries within that period are fo nu-
merous and important,—the change which the
Nomenclature has lately undergone is fo ef-
fential and entire, that the Chemiftry of the
prefent day, compared with that of former
times, may not improperly be confidered as a
new {cience exprefled in a new langunage.

On thefe grounds it has been thought right
to draw up the following Syllabus of the Lec-
tures delivered at this Hofpital.

As the Courfe is neceffarily defigned for
Medical Students, particular attention has been
beftowed on thofe parts which relate to their
profeflion. It is not, however, confined to
this obje& alone. Chemiftry is now fo inti-
mately conneted with various departments

of
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of Science, and with moft of the Arts and
Manufadtures whether ufeful or orpnamental,
that an acquaintance with it has become in
fome degree neceflary in the general fyftem
of education; and however different the views
with which the Gentleman, the Artift, and the
Manufaturer may enter upon its ftudy, each
will obtain information adapted to the particu-
lar line of his purfuit, that will amply reward
him for the time he may fpend in acquiring

competent knowledge of its principles.
Agreeably to this view of the matter, an
endeavour has been made to point out the ap-
plication of thefe principles, not only to the
purpofes of Medicine, but to moft others to
which Chemiltry is in any way allied ; and 1t
is hoped that, independently of advantage
during the period of teaching, this Syllabus
may be ufeful to Students when they have
_ceafed to attend ;—that by future perufals they
may not only recal fuch information as length
of time or diverfity of employment had erafed
from their memories,~but that it may alfo ferve
as a general outline of the cience, to be filled up
at

EY
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‘at their leifure,—as a fyftematic arrangement
to which they may refer whatever knowledge
they fhall hereafter obtain.

Although the fyftems of the older Chemifls
are now exploded, and many of their principles
fhewn to be fallacious, their works are ftill
acknowledged to contain many valuable faéts
and obfervations. But the ancient Nomencla-
- ture differs fo widely from the mﬁdcrn, that the
Student of the prefent day often finds the
meaning of thefe authors involved in confider-
able obfcurity. To obviate this difficulty as
much as poflible for the learner, tables are fub-
joined drawn up after the manner of thofe pro-
pofed by M. M. Morveau, Lawvoifier, &e. in
which the old and new names of chemical fub-
ftances are fo clafled, as to be brought under
the eye, and compared at one view; and as
fome pains have been taken to render thefe
tables at once copious and corredt, it is hoped
they will on moft occafions be found to adfwer
fully their intended purpofe.

As it is not difcoverable from this Syllabus,

which treats only of the chemical part, it may
be
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be proper to mention, that the Courfe to which
it refers, is rendered additionally illuftrative of
General Science, by introducing occafionally,
and in their proper places, fuch parts of Ex-
perimental Philofophy as it is more immedi-
ately conneéted with.— By the free accefs,
likewife, to an extenfive Laboratory, the Stu-
dent has an opportunity of feeing the vari-
ous chemical procefles conduéted upon a fcale
correfponding with the expenditure of a large
Hofpital, and thereby of becoming familiarly
acquainted with every {tep neceflary in the
management of fuch operations ; — without
which the demonftrations of a Le&ure-room
will feldom acquire that force which is necef-
fary to fix them in his memory, and enable’
him to apply them with readinefs and effe&
upon any future and diftant occafion.
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Abfolute Gravity, the force with which all
bodies are attra&ed to the centre of the earth;
thofe which contain the greateft number of
particles under a given furface confequently
heavieft. |

Specific Gravity, a comparifon of thefe forces
or of the Weight of bodies with their Bulk, or
with an equal bulk of another body.

- Water generally aflumed as a ftandard and
eftimated at 1 or unityor 10 Or100 01°100G.

Bodies heavier. than water, faid to be of
greater {pecific gravity, thofe that aye lighter
of lefs fpecific gravity. -

e T

- OF THE ATTRACTION OQF
| AGGREGATION.

The jfiomozencous particles of bodies ynited
by this Attraltion with different degrees of
force: hence Hardnefs, Softnefs, Fluidity, {tate
of Vapour, and of Air or Gas.

- Alfo affeéted by it in different modes: hence
Britlenefs, Dudtility and Malleability ; hence
alfo Texture, and External Figure.

A2 Cryftaliifation
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It takes place amongft the more minute Par.
ticles of bodies, and at infenfible Diftances.

It requires that thefe thould poflefs a certain
degree of Fluidiiy.

It produces in their properties very re-
markable - changes, of Temperature, Specific
Gravity, Texture, Colour, Tafte, Smell, &c. {o
that the properties of the compound can fel-
dom be deduced from thofe of its component
parts.

This attradion exerts, itfelf between different
bodies more or lefs powerfully :—hence the
important do&rine of Chemical Affinity, and
the conftrudion of tables of Simple and Com-
pound Affinity, called alfo tables of Single and

Double E!fc‘hw Aitraltion.
Of Saturation, or the limitation to the pro-

portions in which certain bodiés chemically
unite.

Of the means by which the agency of Che-
mical Attraction may be increafed or diminifhed,
and its influence in effe&ting the decompofition
of bedies and refolving them into their con-
ftituent parts or elements,

The Simple Subftances thus obtained, and

of which all the others hitherto examined
: appear
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dency to diffufe itfelf among contiguous fub-
{tances, fo as to maintain in them an uuiformhy
of temperature.

It paffes from one body to another with
more or lefs celerity according to its intenfity.
Denfe bodies alfo tranfmit it more readily than
~ rare : hence the diftinéion between more and

lefs perfe&t Conduétors of Caloric.

In fluid bodies it keeps up a perpetual cir-
culation of their particles.

It appears to have for different bodies dif-
ferent degrees of Eleétive Attraction.

Equal quaatities of Caloric produce unequal
temperatures in equal quantities of diffimilar
fubftances. Badies therefore faid to have dif-
ferent Capacities for Caleric, or to differ in their
Specific or comparative Heats.

The fpecific Caloric of bodies beft meafured
by the quantity of ice or fnow which they are
found capable of melting.

The capacity of bodieg for Caloric varies
according to their flate of aggregation.

The Caloric which a body gives out in
pailing from one ftate of aggregation to another,
it will again abforb in refuming its original

{tate, and wice ver/d.
. " A variation
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Serves the purpofes of Refpiration and Com-
buftion in an eminent degree.

In Refpiration is diminifhed in bulk in pro-
portion to its purity, and by uniting with Car-
bon produces Carbonic Acid Gas: hence the
fuppofed fun&ion of the Lwngs, and origin of
Animal Heat.

In Combuftion it varies in its effets accord-
ing to the nature of the Combuflible Subflance,
and the manner in which it is employed.

It deftroys the fplendour and tenacity of the
Metallic Bodies when they are expofed to it at
a high temperature, and gives them an encreafe
of weight proportioned to its own confumption :
hence the modern theory of Calcination.

To Sulphbur, Phofphorus, and Charcoal, in the
a& of burning, it communicates acid properties;
which are more or lefs diftin&t as the com-
buftion or decompofition of the Gas has been
1more or lefs complete.

The bafis, therefore, of this fluid confidered
as the univerfally Acidifying Principle, and hence
denominated Oxygen :—hence alfo the terms
‘Oxyd, Oxydation, Oxygenation, &c.

By combuftion with Hydrogan Gas (fo named
from this property) it forms Water, together

with
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Evolved in the decompofition of Animal and
Vegetable Subftances, of which it forms a con-
fticuent part. |

When mixed in a certain proportion with
Oxygen Gas and expofed to the Eledrical Spark;
it produces Nitric Acid; and by union with
Hydrogen Gas it forms Ammonia—from the
former of thefe properties it takes the name of
Nitrogen. :

Of the means thought to be employed by
nature to maintain a due proportion berween
this and Oxygen Gas in the compofition of the
Atmofphere. -

e T

of Hydragw Gas, or
Inflammable Air.

Found in a difengaged and impure ftate in
Coal Mines, on the furface of Stagnant Waters,
and rifing through the waters of certain Springs.

Obtained alfo artificially from animal, we-
_ getable, and bituminous matter by diftillation ;
from Effential Oils, Alcohol, Zthers, &c. by the
application of heat; and from Ammoniacal Gas
by means of the Electric Spark.

But
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~ But purelt from the decompofition of Water
by Metals, as above ftated ; or during their
folution in diluted Acids.

When pure, between 11 and 12 times lighter
than Aimofpherical Air : hence the conftruétion
of Aéroftatic Machines,

Smell adventitious.

100 cubical inches at a Temp ¢ 60 Farenht.
and 30 inches Bar. prefs. weigh 2. 8 grs,

- Combined with Oxygen in the propottion of
about 15 Hydrogen to 85 Owxygen by weight, it
forms water, from the decompofition of which
thefe fluids may be both obtained in a gafeous
{tate, and therefore confidered as its elements.

Hence the effe@ts of Water in promoting
Combuftion, in the Oxydation of Metals, i fur-
nithing Oxygen Gas from vcgetablcs under the
influence of Light, &c. &c.

In the combuition of Hydrogen with Oxygen
Gas,, the purity of the refulting water depends
on the flownefs or rapidity with which the
procefs is conduéted,

On infpiration proves noxious to Animal Life,
apparently by the exclufion of the rgfpirable
part of the Atmofphere.

Sulphurated, and Phofphorated Hydrogen Gas

arc
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are varieties of Common Hydrogen Gas, in which
the bodies from whence they are denominated

are held by it in folution.
In its nafcent ftate it is found to be capable

of combining both with Oxygen and Azote; with
the one producing Water, as in the cale of
combuftion; and with the other, Ammoniac.

Hydragen and Nitrogen Gaffes by their union
compofe Ammoniac,

T

Of Nitrous Oxyd Gas.

Procured from the decompofition of Nitrate
of Ammonia with a gentle heat. Confifts of
Oxygen and Azote in intimate union. In fome
of its properties refembles Acids. _

100 cubical inches at a middle temperature
and preflure, weigh about 50 grains—Is decom-
poled by combuftible fubftances at a very high
temperature—Soluble in double its volume of
Water, to which it communicates a [weetifh
talte.

Remarkable for the intoxicating effeéts

which it produces in refpiration.
Gafeous
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OF SALTS.

Thefe chara&erized by being fapid or of a
faline tafte and readily fo/uble in water ; further
remarkable for their difpofition to act on, or to
be a&ed upon by moft other fubftances, as
alfo for the regularity of the forms which
they are in moft inftances found capable of
afluming—Crystallifation.

Their folution in water for the moft part
accompanied by a diminution of temperature 3
hence the ufual means of producing artificial
Cold. _

On expofure to air generally either receive

or impart moifture: hence faid to be deli-
quefcent or effforefcent.
- When heated, the greater number undergo
either watery or igneous Fufion—fome are vola-
talized, and many more or lefs completely
decompofed. Al

They are divided into fimple and compounded
—the more fimple are, Alkalies and Acids—the
compounded, fuch as refult from the union of
thefe with each other, Neutral Salts,—or of the
acids with earths and metallic oxyds, Earthy
and Metallic Salts. |
~ B OF



OF ALKALIES.

Diﬁinguimcd by being of ‘a pungent, and
lixivial or urinous 7Z4/?e, and by changing mofkt
vegetable blue colours to green, and many of
the vegetable yellow colours to brown.

“ Have a ftrong attra&tion for moiffure. . _
. Produce no alteration on each, other, but
manifeft an extenfive difpofition to unite with
other bodies. With Aeids they conftitute
Neutral Salts. _

They. precipitate from their folutions moft
of the Earths, and all the Metallic Oxyds; {e-
veral of which they are capable of rc-.diﬁ'bivit}g.
- With uncluous fubflances they torm Soaps ;
with Silex and Alumine various kinds of Glafs
and Porcelain 3 with Su{pbur, Aa’km’me Hafar.r
or Su&ﬁburﬂ‘x.

‘The fubftances moft perfetly Aikaline- are
Potafb, Sada, and Ammonia ; ihe-two—former
ik confidered as—fimple-bodies, the latter re-
markable for its volatility in a moderate tem-
perature, and now known. to:be a compound
of Hydrogen and Azote. _

- Many
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Many of the Earths alfo have diftin& alka-
line properties, more efpecially Baryt, Strontian
and Lime. '

Of Potafh.

Appears to be a conftituent part of moft ve-
getable {ubftances; it is alfo found to enter into
the compofition of feveral minerals. Ulfually
obtained from the afhgs of the former in the
ftate of common Potafh, by elixation in water
and evaporation to dryidefs ; or in that of pure
Potafb by fubfequent treatment with Lime.

Form, concrete. Tafte, extremely pungent.
Cauftic. Colour, white.

Has a f{trong attration for moiffure.

On folution in Water produces an increafe
of temperature (Aqua Kali puri P. L.)

Combines with all the Acids, and in moft
inftances with a force of attraction fuperior to
that of any other fubftance.

Fufible in a moderate, and volatile in an in-
tenfe Heat.

E 3 Promotes
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Promotes the fufion of earthy Bodies and of
wretallic Oxyds ; hence the preparation of diffe.
rent kinds of Glafs. Unites with Sulphur, and
renders it foluble in water ( Kali Sulpburatum
2oL :

The order of attra&ion of this alkali, in the"
moilt way, Sulphuric, Nitric, Muriatic, Sebacic,
Finoric, Phofphoric, Osalic, Tartarcous, drfenic,
Succinic, Citric, Formic, Laflic, Benzoic, Acetics
Saccho<lactic, Boracic, Sulphureous, Nitrous,
Carlbonic, and Pruffic’ doid ; Water, Unéluous
Oils, Sulphur, Metallic Oxyds ; in the dry way,
Phofphoric, Boratic, Arfenic, Sulpburic, Nitric,
Muriatic, Sebacic, Fluoric, Succinic, Formic,
Laétic, Benzoic, and deetic Acid, Baryt, L:mf,
Magnefia, Alumine, Silexy Sulphur.

Sometimes prefcribe internally in {olution ;
in the conerete form frequendy employed as a
Caufiic.

Of Satfa.

Found in gredt abundance in the mineral

kmgdum, particularly in combination with
Muriatic
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Muriatic Acid—Obtained, in a pure or cauftic
form, from Carbonate of Soda, by means of
Lime, as pure or cauftic Potafh is fmm Car-

bonate of Potafb.
Its Form, Colour, Tafte, Caufiicity, &c. m:arljgr

the fame with thofe of the former Alkafi.

Has an equally extenfive difpofition to com-
‘bine with Acids.

Aéts powerfully on the Earths, and metallic
Oxyds ; alfo unites readily with anétuous Sub-
Sances,— hence the preparation of common
-Saap.n '

Order of Attra&ion of this Alkali, the fame
as that of Potafh.

Of Ammonia.

Obtained from the diftillation of Bones and
other kinds of animal Matter, but pureft from
the decompofition of Muriate of Ammonia, by
Potafh, Soda, or Lime.

Form gafeous.—Smell extremely pungent.—

3 ico Ca&ﬂw — Azotic. — Lighter than Atmofpheric

" dir, in the proportion of ¥80 to 1000,
Is
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Is abforbed both by Water and Spirit ; by
the former with great rapidity, producing an
increafe of temperature and bulk (Aqua Am.
monie pure P. 1..) On the contrary, e dif-
folved in this fluid, produces cold. |

Is in a flight degree inflammable.

May be decompofed in various ways 3 as by
expofure to Heat, by the Elefiric Spark, in the
redu&tion of Metallic Oxyds, by the diftillation
of Nitrate of Ammonia, &c. yielding in fome
cales Hydrogen, in others Azotic Gas: which
gafles by particular modes of combination have
been found to reproduce it, and are therefore
confidered as its elements. _

Agrees nearly with the other #kalies in the
order of its attraéion, both in the humid and
dry way.

OF ACIDS.

Appear in general to confilt of Combufible
Subflances in union with the bafe of Oxygen
Gas, the proportion of which in moft cafes de-
termines the degree of Aridity.—Several of
them the immediate refult of Combufion.

Diftinguifhed



{C1233)

Dlﬂmgmﬁmd by being four to the tafte,
changing. vegetable: blue CG]GI]I‘S to red, and
by their extenfive pnwcr of cnmbmmg w:th
other: fubftances.. '

The properues of the mdmdual Acmfr de-
pendent on the nature of their refpeétive Bafes
the ftronger the attra&ion of their Bafes for
- Oxygen, the lefs intenfe in moft:inftances thclr
Jﬂdsfy, !

- All unite readily with water. foﬂfed Aeids.

In combination with 4/kalies form for themoft
part what are called Neutral Salts ; with Earths
and Metallic Oxyds, Earthy and Metallic 8alts.

Moft of the acids antifeptic. Some pawer-
~ully corrofive.

Admit of different diftin&ions—from their
form, into folid, liquid, and gafeous ; from their
‘more ufual and abundant fources, into mineral,
- wegetable, and animal; into fuch as have fimple
- and fuch as have compounded bafes.

The more important of the Acids are, the
Sulphuric, Nitric, Muriatic, Carbonic, Fluoric,
Boracic, A'Eeraz.u, Tartareous, Oxalic, Gallic,
- Phofploric and Pruffic,

Of
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- Of Sulpharic Acid.

Fnrmerly called Acid, Oil, and Spirit of Vi-
P SO

Long cnnﬁdercd as thE Univerfal Avid.

Seldom found uncombined.

Obtained artificially from the rapid tmbuf,
tion of Sulphur, or of a mixture of Sulphur with
Nitre, or from the diftillation of Sulphate of Iron,

Concentrated afterwards by boiling.

Whien pure, limpid, ponderous, unéuous, ino-
dorous, and intenfely four. :

Specific gravity nearly double that of Water.

Has a powerful attra&tion for Moujfure, and
on mixture with Wafer, occafions a remarkablc
increafe of temperature.

When volatilized by the higher dtgms of
heat, it aflumes the form of a denfe white va-
pour, the firft portions of which fometimes con-
- geal if expofed to a moderate cold. (' Glacial
Oil or Acid of Vitriol.)

Combined with Alkalies it forms.

1ft. Sulphate of Potafb (Kali vitriclatum P. L.)
ufually prepared from the faline mafs which

remains after the diftillation of Nitric Acid.—
| Form,
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Form, eyfalline.~Talte, faltifb bitter.—Difhi-
cultly foluble in water; alfo very difficult of
fufion — May be decompofed ecither in the
moiff way by Baryt, or in the dry way by cal-
cination with Charcoal.—100 parts confift of
40 of Sulphuric Acid, 52 of Potafb, and 8 of
H ater .— Application chiefly medical.

2d. Sulphate of Soda ( Natron Viirielatum P.L.)
obtained by folution and cryftallifation from
the martter left behind in the preparation of
Muriatic Acid, Muriate of Ammeonia, or Mu-
riate of Quickfilver. Form of its cryftals, prif
matic.—~Tafte, bitter.—Efllorefces on expofure
to Air.—Readily foluble in Water.—When ex-
pofed to Hear, undergoes watery fufion. May
be decompofed in the fame way as Sulpbate of
Potafb.—Ufed only in Medicine.

gd. Sulphate of Ammonia; obtained by the
anion of Sulphuric Acid with Ammonia, on the
addition of diluted Suwlpburic Acid to liquid
Carbonate of Anmmonia.—Form, cryfalline.—
Tafte, bitter, pungent.—Eafily foluble in Water.
Fufthle. Volatile.—Employed principally in the
manufa&ture of Myriate of Ammonia.

Forms alfo with the Earths and Metallic

| Oxyds
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Oxyds particular compounds, to be hereafter
Ffpﬂrken of under their refpeétive heads.

By treatment with Combuffible Subftances is
generally more or lefs difcoloured, and may be
cither deprived of a portion of its Oxygen and
thereby made to afflume the form of Gas, or
totally decompofed and reduced to its original
bafis, Sulphur.
 The properties of Sulphurcous Acid Gas,
‘which may be alfo prepared by the flowv com-
buftion of Sulphur, in many refpeéts different
from thofe of the common Aeid ; its compounds
therefore differently denominated.  Sulpbate of
Potafh, &ec. it e

The Sulphuric fuperior to moft Acids in its
Power of Atiraltion for other bodies.

Independently of its Water, fuppofed to con-
fift of 61.5 parts of Sulphur and 38.5 of Oxygen.

The order of 'its attraltion Baryt, Potafh,
Seda, Lime, Magnefia, Ammonia, Alumine,
Metallic Oxyds, Water, Spirit.

Employed principally in Dying, Bleaching,
'Tﬁﬂﬂfﬂg, Purification of Oils, and in Medicine,

of
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Of Nitric Acid.

Obtained from the decompofition of Nitrate
of Potafh by Sulphuric Acid, or by de-aqueated
Sulphate of Iron.

Purified by re-diftilling it from a frefh por-
tion of Nitre, or by the addition of Nitrate of
Silver and of Baryt.

In its common form, of a yellewifh or orange
colour: when pure, altogether colourlefs : fpecific
gravity 1. 500.

More wolatile and lefs ponderous than Sul.
- phuric Acid—its Acidity equally intenfe—at.
tra&ts Moifiure alfo from the atmofphere, and
unites readily with #ater ; but produces with
it a lefs degree of Heat: (Acidum Nitrofum
dilutum P. L..) Aqua-fortis.

Deftru&tive, more immediately than the Sul
phuric Acid, of the life and texture of bodies to
which it is applied.

On mixture with that Acid communicates to
it the property of diflolving filver : Agua Re-
gine.

Combined with Alkalies it forms,

ilt. Nitrate of Patafb (Kali Nitratum P.L.);

obtained
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obtained in the Eaft Indies and other countries,
by the clixation of certain foils, in which it is
either fpontancoufly and repeatedly produced
‘by their expofure to Air and Light, or formed
upon the addition of Potafh.—Thofe {oils more
elpecially produétive which abound in vegetable
and animal matter that has run into a ftate of
putrefadtion.—Freed from extrancous faline
matter by repeated cryftallifation.—Form of its
eryftals prifinatic.—Tafte, cold, faline, penetrat-
ing.—Much more foluble in hot than in cold
water.—In a moderate heat undergoes watery
fufion (Salprunelle).—An increafe of the heat
produces a decompofition of its Aeid, the Al-
kali remaining unchanged.-——May be more ra-
pidly decompofed by the addition of Charcoal ;
hence the preparation of Gun-powder.—When
~ decompoled in the moift way, by treatment
with the Swlpburic, furnithes Nitric Acid,—
1oo parts dried at %o Farenb. confift of 44 of
Nitric Acid, 51.8 of Potafb, and 4.2 of Water.
‘—Ufed extenfively in Glafs-making, Metallurgy,
preparation of Gun-powder, and for dietetic and
wmedical purpoles.
ad. Nitrate of Soda, called formerly cubical
or guadrangular Nitre. In moft of its proper-
ties réfembles the former,
ad.
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-3ds Nitrate of Ammonia ; obtained by flow
evaporation, from the combination of Nitric
Acid, and Ammonia.—Form, cryftalline.~—Tafte,
cool, bitter, urinous.—Deliquefcent.— Eafily fu-
fible—~Under cautious diftillation, yields Gafe-
ous ‘Oxyd of Azote, Nitrous Gas, and, Water ;
but detonates when {uddenly heated.

Niwic Acid diffolves all the Earthy Bodies
except Silex. |
- In its action on the Metallic Bodies, it is de-
compofed to a greater or lefs degree according
to their capability of uniting with a larger or
fmaller proportion -of its Oxygen.

Similar effe@s produced on it by Charceal,
Phofphorus, Sulpbur, and moft other com-
buftible fubftances; as alfo by expofure either
to Light or Heat.

Hence the difference, if any, between Nitrous
and Nitric Acid, and the formation of Nitrous
Gas, and Gafeous Oxyd of Azote.

. In fome inftances, the reciprocal aétion fuch
as to occafion immediate inflammation, as on
inixture with Effential Oils.
. Of the properties of Nitrous Gas—The molt
remarkable of thefe its re-producing Nutric
Acid by the addition, and furnifhing pure A42ate
by the fubtradtion of Oxygen.

The
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The different forms of the Nitric Acid there-
fore confidered as refulting from the union of
thefe principles in different proportions.

100 parts of the Dry Nitric Acid faid to
- confift of 68.06 Nit. Gas and 31.94 Oxygen.~—
100 parts of the liquid Acid, of go Acid and 10
Water, and 100 parts of Nit. Gas of 46.6
Azote and §3.4 Oxygen, the cubical inch of -
the Gas weighing 335 thoufandths of a grain.

The Order of Attradion of this acid, the
fame as that of the Sulpburic.

Chief ufes, in Dying, Etching, and Afaying ;
and fometimes employed in Medicine.

Of Muriatic Acid.

Obtained by decompofing Muriate of Suda,
by means fimilar to thofe employed in the pres
paration of the Nitric Acid.

Its pureft form Gafeous.

In this ftate one-fifth heavier than Atmo/-
pherical Air ; of a pungent odour ; irrefpirable ;
deftru&ive to Flame, imparting to it under

extindtion



¢ 3% )

extin&tion a bright green colour ; enflames the
fkin without difcolouring or corroding it.
' ‘When dry has no aétion on the Metals, nor
on any other of the Combuflible Subfiances.
~ Expofed to a moilt atmofphere it becomes
sloudy—1Is ,ieadily abforbed both by Water and
Ice, the latter of which it liquefies: in either
c:af; it occafions an encreafe of Temperature
and augmentation of DBu/k, communicating
to the water the general properties of an Acid
(Acidum Muriaticum P. L.)
- Inits liquid and more common form it readily .
diffolves and unites with all the 4lkalies and
moft of the Earths.—Its combinations with the
former are,
1t. Muriate ﬂf Potafh, formerly called Salt
of Silvius 3 a falt but little ufed.
od. Muriate of Soda(Common Salt); Dbteunf:d
by evaporation from Sea Water, or the water of
Jalt Springs, or the folution of Rock Salt, which
is found in feveral parts of the world in immenfe
quantities.—Form of s cryltals cubical.—
Tafte, agreeably jaline.—Equally foluble in
cold Water as in hot; {oluble alfo in Spirit.—
Cryitals burft or decrepitate on fudden expofure
to Heat. Melt in a red heat without decompo-
fition.
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fition. May be converted into vapour by being
intenfely heated.—Promote the fufion of many
of the earthy and metallic bodies.—May be de-
compofed in the moift way by Swlphuric and
Nitric 4cids ; and in the dry way, by the Phof-
phoric, Boracic, and Arfenic—May alfo be de-
compofed by Oxyd of Lead ; hence the prepa-
ration of Turner’s Patent Yellpww.~100 parts
dried at 8o Farenb. confift of 38.88 Mur. Acid,
53 Soda, and 8.12 Water.—Of extenfive appli-
cation in Agriculture, Glafs-making, Glazing,
Metallurgy, Soap-making, Diet, Pharmacentic

Chemiftry, &ec. &c. &e.
3d. Muriate of Ammonia, (Sal Ammoniacus
P.L.); found native in the neighbourhood of
Velcanos ; prepared alfo, in large quantities, in
the dry way, by double chemical affinity,
from a mixture of Sulphate of Ammonia and
Muriate of Soda.—Form, concrete.—Talte, pene-
trating, acrid, urinous.—Soluble both in Water
and Spirit.—Cryftallifes under evaporation into
fmall quadrangular Prifms.—Yields its bafis
readily to both the fixed alkalies, and to lime:—
is alfo partially decompofed by fublimation with
oxyd of iron {(Ferrum Ammoniacale P. L.).—
Of extenfive application in Dying, Tinning, Sol-
dering, &c. Ufed alfo frequently in Medicine.
. It
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Muriatic acid diffolves alfo fome of the M-
tals, as Zinc and Iron, with the produ&ion of
Hydrogen Gas ; and fhews a fuperiority of at-
traltion for moft of the Metallic Oxyds.

On mixture, either in the liquid or gafeous
ftate, with Nitric Acid, occafions in it a partial
decompofition, and thereby taking to itfelf an
additional proportion of Oxygen, acquires new
properties : Aqua Regia.

An analogous ' change found to be pro-
duced on it by diftillation from certain of the
Metallic Oxyds, more efpecially from that of
Manganefe : hence the preparation of Oxy-
muriatic, or as it was at firft called, Dephlo-
gifticated Marine Acid. '

The fenfible properties of this, diftinguifh-
able from thofe of all the other Elaffic Fluids—
Remarkable for its effe&s both on Auimal and
Vegetable Colowrs—Thought to poflefs the im-
portant property of deftroying putrid and con-
tagious Effluvia—Not {fo readily abforbed by
Waier as common Muriatic Acid Gas—Like the
‘Nitric Acid it is decompofed by expofure to
Light, is readily a&ed upon by moft of the
Metallic Bodies, and, in feveral inftances, occa-
fions a&ual Inflammation.

¢ | Its
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fts combinations with falifiable bafes (c;aﬂecl
Qxy-muriates) afford Owygen Gas when heated,
and pafs to the ftate of common muriates : tri-
turated with combuftible fubftances, they in-
flame and frequently detonate, The moft im-
portant of thefe is, Oxy-muriaie of Potafb,
obtained by cautioufly evaporating and cooling
a folution of cauftic Porafh, faturated with oxy-
muriatic Acid. It cryftallifes into flat hexhedral
prilms or plates, of a pearly luftre : Tafle faintly
faline: moderately foluble in Water: on ex-
pofure to beaz readily undergoes watery fufion,
and, like Nitrate of Patafb, yields great abun-
dance of Oxygen Gas, but of more than ordi-
nary purity: much more remarkable than
Nitrate of Potafb, for its power of detonating
on mixture with feveral of the combnuftible
bodies, as Charcoal, Sulpbur, and Phefphorus ;
more efpecially the latter.—Succefsfully em-
ployed as an internal remedy in the treatment
of certain cafes of Syphilis.

The chemical affinity of the common form of
the Muriatic Acid in moft inftances weaker
than that of cither the Sulpburic or Nitricy
but the order of its attraction the fame.

Its Bafis as yet unknown. -
Employed
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Employed principally in Med:cim, Bleaching,
Djmg and A]aymg

e 4 . *' = -I

' Of Carbonic Acid.

Called alfo Aérial Acid, and Fixed Air.

The natural forms and fources of this acid -
various: uniformly the refult of the burning of
Charcoal.

Ufually colle@ed in its gafeous ftate from
 bodies undergoing the Vinous Fermentation ; or
from Carbonated Earths or Alkalies, by the ap-
plication of Heat, or more commonly by the
addition of an Acid of fuperior attradion.

Specifically heavier than Atmofpherical Air,
nearly in the proportion of two to one: hence
fo frequently found ftagnant in Mines, Caveras,
and other fubterraneous {ituations.

Inftantaneoufly fatal, when employed alone
m Refpiration ; and equally mcapable of fup-
porting Flame.

Unites readily with Wa:fr at a middle tems
perature, mmmnmcatmg to it acid properties,

and” a’ confequent folvent power over other
C2 bodies
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bodies : hence the nature and imitation of
various Medicinal Springs. . v b Lpn oondll

Its combination with Water matf:rlally pru-
moted by a diminution of temperature fhort of
freezing, by agitation, and by artificial preflure.

Difpofed like other acids to combine with
falifiable bafes. With Alkalies it forms,

1t Carbonate of Potafh (Kali Praparatum
P. L.); ufually obtained from the afhes of vege-
tables, by lixiviating them in water, decanting
and evaporating to drynefs.—Form, powedery.—
Tafte, urinous.— Colour, pearly-white.— Deli-
quefeent in a moilt atmofphere ("Aqua Kali
P. L.); may then be cryftallifed after cautious
evaporation.—May be decompofed in the moift
way by moft of the other Acids, or by Lime ;
and in the dry way, by the f{imple application
of Heat.—Ules various, as in Glafi-making,
Bleaching, Metallurgy, Medicine, &c. |

ad. Carbonaie of Seda, (Natron praparatum
P. L.); fouud native in Egypf, the ifland of

Teneriffe and elfewhere ;. mbtamqad alfo from,
the afhes of certain marine plants, by Elea,tl,ﬂn,
evaporation, and. cryftallifation.—Form- of jits
cryftals, actobedral. -—Eﬂnrq{c,zﬁ on- expofure to
Am—-—I,ts ,other properties - .and, ufes nearly
ﬁmllar fo thofe of Carbonate of Parcﬁ

ads
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ad. Carbomate of Ammonia (" Ammonia pre-
parata P. L.); obtained by diftillation from
moft-animal, and fome:vegetable and mineral
fubftances: or from'the decompofition of Mu-
riate of Ammonia by Carbonate of Potafb, or of
Lime.— Form; concrete. — Smell, . pungent. —
Tafte, wrinous.—Very foluble in Water (dqua
Ammonie P.L.) Soluble alloin Spirit (Spiritus
Ammonie P. L.). With unétuous fubftances
forms an imperfeét Sgap (Linimentum Ammonice
P. L.). Like all the foregoing compounds,
may be dccampmﬁed by Potafh, Soda, : Baryt,
or Lime. |

Carbonie Acid now univerfally cqnﬁdercd as
confifting.of Carbon rendered acid by Owxygen ;
for which it has a ftronger aflinity thau any
other acidifiable bafe.

Inferior to moft of the Acids in ifs Afrraéi‘mn
for other bodies.

Order of attradtion, Baryt, Lm:e, Paf.eg/ﬁ,
Soda, Magnefia, Ammonia, Alumine, Metallic
Owxyds, Water, Spirit. Ules chiefly medical,
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Of F luoric Ac:cf

thamcd by decompnﬁng Huafe of Lime by
means of the Sulpburic Acid: .

Form. gafeous. |

Heawier than atmafphcncal air, as 1.§to I,
Cauftic.— Azotic,

Unites readily with Water, and rcndera it
intenfely four. :

In union with the A/Zalies, forms cumpounds
of a gelatinous confiftence.

- Poflefles the remarkable property ni chf-
folving and volatilizing Silex. -

Diffolves Zine, Iron, and Copper; the other
metals not aéted on, unlefs in the ftate of Oa;yd:.

Bajts unknown,

Order of Attraction, Lyme, Baryt, Magnefia,
Potafh,  Soda, Ammonia, Alumine, Metallic
Oxyds, Water, Spirit. i

'Uft:—Etréffzg on Glafs.

Of Boracic Acid,

Called formerly Sedative Salt,

¥Yound in folution in the water of certain
lakes
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lakes in Tufeany ; or obtained artificially by
decompofing Borate of Soda by Sulpburic, Nitric,
or Muriatic Acid ; or by {ubliming it with Su/-
phate of Iron, _

Form, concrete, fealy.~—Semi-tranfparent and
of a pearly lufire, and faline acid tafle.

* Sparingly foluble in /ater; more fo in
Alcobol, to the flame of which it communicates
a greenifh tinge.

When nnited with Water eafily fublimed.

Fufible without addition into a tranfparent
Glafs.

By combinagion with Sods, reproduces
Borate of Soda (Natron Boracicatum P. L.);
obtained, in an impure form, from the fpon-
taneous evaporation of the water of certain
lakes in the kingdom of Thibet ; faid alfo to be
found in thofe of Sourh America.—Purified by
fubfequent folation, boiling, and cryftallifation.
—Form of its cryftals, prifimatic.—Talte, Byptic.
—Readily foluble in Aot W ater.—Changes ve-
getable &/ue colours to green.—~When heated,
parts with its water of cryftallifation, and melts
into a tranfparent Glafs, which efflorefces on
expofure, and may be again diflolved in water.
s=Serves as a flux for all the Earths and moft

of
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Acctite of Potafb ( Kali Acetatum P, L.); pre-
pared by faturating Potafh with diftilled Vinegar,
evaporating to drynefs, melting the remaining
mafs, diffolving it in water, filtering ‘and eva-
porating a fecond time.—Form, flakey.—Co-
lour, white—~Tafte, pungent.—Deliquefcenti—
Eafily foluble both in Water and Spirit.—Its
acid decompofed in diftillation.—Yields Acetic
Acid on the addition of the ,Szdpbz{rzf.-—-—Ufed
in medicine as a L‘lmfsim T ol oe e

With Ammonia it produces, A:Erﬂ.'e of Am-.
monia (" Aqua Ammonie Acetate P. L.); pre-
pared by faturating diftilled Aeetous Acid with
Ammenia. —Form, Hgéuid — Tafte, wrinous:—
Employed as a dmpbarfﬂc ; fometimes a]ib lﬁ'&i
externally as a difcutient, i 211

Both forms of this acid thnug‘u, like all the
other vegetable acids, to confift of the binary
radical Hydro-carbor united in dlﬁ"crenr propnr-
tions with Oxygen. X

Order of atura&ion, Baryt, Potafb, Sada:,
Ammonia,  Lime, Magnefia, Alumine, Meiallic
Oxyds, Water, Spirit.

Further properties and ufes referable to the
head of deetous Fermentatian.

of
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Obraincd- Sl sl Tartrite gf Potafh

by means of Lime, ‘or" Carbortate gf Lime, and -
the fubfequent addition of Sulphuric Acid ( Aci-
dum Tartari crystallifatum P. Suec.). May alfo
be prepared by the Swlphuric Acid alone.
. Cryftallifes in" fmall 'tranfparent_: {cales or
ncedles. Not altered by expofure to Air,
Readily foluble in sza‘er, and of an agreeably
acid tafte.  + - :

Fafily- deedmpaﬁ:d b}; Hfa.f. R

Yields Owxalic Aid by treatment with the
Nitriey and Acetous by digeftion with Water
and Sprrat.

Its more important faline compounds are,

ift. Acidulous Taritrite of Potafb, prepared
from crude Tartar (the fpontaneous depofit from
new wine) by folution and evaporation (Cre-
mor Tartari P. L.), or by cryftallifation under
eoolng - (Tartari Crystalli P.L.).—Form cryf-
talline.—Tafte agreeably acid —Of little folu-
bility in Water—Decompofed by the applica-
tion of Heat; its chief produds, an 4id liguor,
and Carbonate of Potafh, which has therefore
been called Sa/t of Tartar.—Of various appli-

cation
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cation in the arts, as in Tinuing, Dying, Hat-
making ; employed alfo extenfively in Medicine.

2d. Tartrite of Potafb (Kali Tartarifatum
P. L.); prepared from the foluiion of the
former, “either by precipitating its excefs of
acid by means of Chalk, or by faruraring it
with additional Potafb —Form, crystaliine.~—
Taite, faltifp-bitter — Arrra&ts moifture from the
atmofphere ; alfo very foluble in water.; hience
its former name, - Soluble Tartar.— Decom-
pofed by heat, ncarly in the fame way as the
Acidulous Tartrite of Pota/b.~Employed only
in medicine, as a mild Cathartic. |

3d. Taririte of Soda (Natron Tartarifatum
P.L.); obrained, by evaporatiop and cryftal-
lifation, from the union of Soda with Acidulous
Tartrite of Potafb.~Form of its cryftals, prif-
matic—Talte, bitterifb faline.~In moft of its
properties, and in its application, analagous to
the Tartrite of Potafh.

Order of attrattion of Tartarous Acid, Lime,
Baryt, Magnefia, Potafb, Soda, Ammonia, dlu-
miney Metallic Oxyds, Water, Spirit.

Ufe confined to Medicine.

of
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Of Oxalic Acid.

So called from being contained in the Oxaliy
Afarﬂﬁf:’a, or Wood Sorrel.

Obrained from Sugar, Maft Gaff.r, and vari-
ous other fubftances, as well animal as vege<
table, by treating them with Nitric. Acid.

_ Form, concrete.- Cryftallifes into tranfparent
quadranguolar Needles. . ‘Talte very acid. | .
. Readily foluble. in Water : f{oluble alfo, and
without decompefition, in the Swulphuric-and
other geidsy Spirit of Wine, fLther, gﬁnﬁmf and
Exﬁprgﬁd Qils. SR A o

Eafily demmpﬂfﬁd under. the apphcatmn of
the higher degrees of, Heat.

. Forms peculiar compounds with the Jfkafm,
with mﬂﬁ of the Earths, and with feveral of
the Metallic Oxyds. -

Is more efpecially remarkable for its aﬂinity -
with Lime, with which it produces an infoluble
compound. | '

Order of attra&ion, Lime, Baryt, Mﬂgﬂﬂﬁa,
Potafb, Soda, Ammonia, Alumine, Metallic
Oxydsy Water, Spirit.

- Ufed
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Ufed .to take out Iron-moulds, and as a teft
for difcovering the prefence of Lime. .

- Of Gallic Acid.

Obtained from Infufion of Galls, by continued
expofure to Air, edulcoration of the Precipitate
which takes place, and fubfequent Crystal-
lization.

Forms fmall granular or needle-like Crystals,
of a four but not aftringent Tg/fe. :

More {oluble in Spiri¢ than in Water.

Burns in the open fire, leaving behind a
hard infoluble Charcoal.

In clofe veflels, yields an acid Liguer and a
whitifh faline Sublimate.

A fimilar falt procurable from Galls, by
Simple Diftillation ; this alfo called Gallic Acid.
- Remarkable for the property of producing
a black colour with Iren and its faline come
pounds ; hence the formation of Ink. )

' 0] Hydre»
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‘Hydro-carbon the bafis of both thefe forms
of Gallic Acid, but united with different pro-
portions of Oxygen. Order of attradtion, not
yet afcertained with fufficient accuracy.

..
Of Pﬁcgfj%brfc Aeid.

Sources of this acid varlous. Ufually pro.
cured from commor Plofphorus, by deflagra.
tion ; or by {low combuftion, under long ex=
pofure to 4ir; or by treatment with the Nitric
Acid. |

Differs in its fenfible properties according to
the degree of Oxygenation : hence diftinguifhed
into Phofphoreous and Phojphoric Acid.—In the
latter form, generally liquid; but by evapo-
ration and cooling cryftallifable into quadrans
gular Prifms.

Tafle intenfely acid, but not corrofive.  Spe-
¢ific gravity 2. 687.

Has a {trong attration for Moifure.

Under the application of the higher degrees
of Heat, fufes into a tranfparent'Glafs, capable
of re-afluming its' acid properties by long ext
pofure to 4ir or maceration in Water.

With
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With the glkalies, Earths, and Mztals, forms
particular compounds, the chief of which is;
Phofphate of Soda (Soda Phofphorata P. Edin.);
obtained by uniting Phefphoric Jrfﬂ' and Soda
to the point of faturation, cvapnratmg, and
cooling: Form ¢ryfalline, — Tafte not un-
pleafantly faline.— Efflorefeent.—Diflolves rea-
dily in Water~Forms a triple fale with -
monia ("Sal Microcofmizus ).~Lately introduced
as a cathartic.

May, like moft of the other acids, be pat-
tially or totally decompofed, by treatment with
different inflammable [ubfiances.

In diftillation with Chareoal, reproduces Phof-
phorus ; this thmefor& confidered as its Ra-
dical.

Order of attraltion, Lime, Baryt, Magmﬁ#,—,
Potafh, Soda, Ammonia, Alumine, Metallic
Oxyds, Water, Spirit.

Of Pruffic Acid.

Obtained from Pruffiate of Iren ( Prlz;jimz'
Blue), by boiling it in a {olution of Potafh, add-
~ing Sulphuric Acid to the liquor when filtered,

: and
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capacity of communicating a tinge to Glafs, and
their fpecific gravity not exceeding that of Wa-
ter motre than in the proportion of 5 to 1.

Thefe charatters poflefled more perfeltly
by fome of the earths than by others: hence
their diftin&ion into Jaline and infipid.

All the earths foluble in one or other of
the Acids: cannot however be precipitated
from their folutions, like the Metals, by Pruf
ftate of Petafh or of Lime.

Infufible even by the moft intenfe degrees of
heat, unlefs in a ftate of mixture ; viz. with
each other, with' Alkalies or other Salts, or with
Metallic Oxyds.

The carths at prefent known are, Baryt, Stron-
tian, Lime, Magnefia, Alumine, Silex, Zircone
or Jargon Earth, Glucine, Tttria, and deaféue.

Of thefe Lime, Alumine, Silex, and Magnefia,
by far the moft abundant and ufeful.

Of Baryt, or Ponderous Earth.

Found in combinutiﬂn, 1{t, with Carbonic
Acid, Carbonate of Baryt; 2d. with Sulphu-
) TiC
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ric Acid ((Sulphate of Baryt, Barofelenite); or,
3d. with Sulphuric Acid, Silex, Sulphate of
Alumine, Sulpbate of Lime, and Petroleum,
( Liver Stone). | 1

Obtained in a canftic’ or feparate ftate, by
expofing a mixture of Carbonate of Baryt and
Charcoal, or Nitrate of Baryt, to a {trong heat.

Colour greyifh.~—Talte ms:ﬂm-r—Spﬁmﬁc gra-
Vity 4. 000, |

Slakes like Lime on expofure to air, and
imbibes water with avidity, forming with it
a powerful cement.

Solable in about 25 times its weight of cfold
and in lefs than twice its weight of boiling wa-
ter ("Barytic Water), from which in cooling
it cryltallifes in tranfparent prifins.

Imparts a lemon colour to the flame of Alcahal,

Unites with the Sulpburic Acid into a com-
pound requiring for its folution 40,000 times
its weight of Water. '

With the Nitric and Muriatic Acids, forms
cryftallifable Salts. |

On Charcoal melts, by the heat of the lamp,
into liquid globules : melts alfo, with effervef-
cence, both with Mierocefmic Salt and Borax;
but infufible when in mixture either with Lime

or with Magnefia.
Unites
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~ Unites with Sulphur into a fpecies of Hepar
( Sulphuret of Baryt.)

~ Order of attra&ion in the moift way, Su/-
phuric Acid, Qxalic, Succinic, Fluoric, Phofphoric,
Saccho-lactic, Suberic; Niiric, Muriatic, Sebacic,
Citric; Tartareous, Arfenic, Formic, Laétic, Ben-
zoic,  Acetous, Boracic, Sulphureous, Nitrous,
Carbonic, and Pruffic 3 Sulphur, Phofphorous
Water, Unétuous Oils; in the dry way,Phofphoric,
Boracic, Arfenic, Sulphuric, Succinic, Fhioric,
Nitric, Muriatic, Sebacic, Formic, Lactic, Ben-
zvic, and Acetous Acid ; Potafb, Soda, Sulphur,
Oxyd of Lead.

The Carbonate of Baryt and other forms of
this earth, remarkable for their violent effeéts,
when exhibited internally. .

Ufed principally as a teft for dfterraining
the prefence of Sulpburic Acid.

y & e gii i

Of Strontian.

Found either in combination, with eatbenic
acid, Strontianite ; or with fulphuric acid,
Sulphate of Strontian.

Beft obtained in a feparate or pure ftate from

D 2 Carbonate



(583

Carbonate or Nitrate of Strontian, by expofing
them to a {trong heat, as in the preparation of
~Baryt, to which it is analagous in matiy of its
properties,

Remarkable for the bnl!ram:y of the flame
which it exhibits when treated on charcoal by
- the blow-pipe ; alfo for the red colotr which
it imparts to the flame of A4/cobol.

The order of its attraétion nearly the fame
with that of Baryt, though inferior to it in
degree.

- Of Lime, or Calcareous Earth.

Found ift. uncombined, Native Quicklime ;
2d. in union with Carbonie Acid and Water,
Calcareous Spar, Marble, Lime-fone, Chalk, &c.
ad. with Carbonic Acid and Petroleum, Swine-
Stone ; 4th. with Carbonic Acid and Oxyd of
Manganefe, Sidero-Calcite ; §th. with Carbonic
Acid and Carbonate of Baryt, Baryto-calite ;
6th. with Carbonic Acid, Carbonate of Mag-
nefia, Iron, and Manganefe, Muri-Calcite; #th.
with Carbonic Acid, Magnefia, Alumine, and
Iron, Schiefer Spar ; 8th. with excefs of Car-

bonic
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bonic Acid, Alumine, Magnefia, and Iron,
Dolomite; gth. with Fluoric Acid and ‘Water,

Fluor ; 1oth. with Phofphoric Acid, Apatite ;
and 11th. with Sulphuric Acid and Water,

Gypfum, Selenite, Plafter of Paris.

Prepared for various purpofes from Carbonate
of Lime, by the continued application of a
{trong heat.

- Worm concrete or powdery. Tafte hot, pungent,
cauflic. Specific grayity 2. 3.

Soluble in aboutsgoo times its weight of
water ("Aqua Calcis P. L. ) Changes vegetable
blue colours to green.

On being fuddenly moiftened, emits both
Heat and Light, lofing at the fame time its at-
tra&ion of cohefion, Slaked Lime. The fame
takes place fpontaneoufly on expofure to Air.
On further expofure attrafts Carbonic Acid
from the Atmofphere; hence the increafe of
hardnefs obfervable in calcareous Cements.

Though infufible per fe, promotes very
powerfully the fufion of moft of the other earthy
Bodies: hence its ufe in working metallic ores,
more efpecially thofe of fron. i

- Melts with Borax and Micrecofmic Salt,
D 3 without
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without cffervefcence. Melts alfo with Oxyd
of Lead.

Forms, with the Sulphuric . Aad a cgmpound
of little folubility in water, (Gypfum ); with the
Nitric and Muriatic, falts {trongly deliquefcent.

With Swulphur, a calcareous Hepar; with
Phofphorus a liver coloured compound, which
yields Phofphorated Hydrogen Gas on the affufion
of water ; with wn@uous fubflances, peculiar
Soaps.

Suppofed in many inftances to be of animal
origin.

Order of attraion in the moift way, Oxalic
Acid, Suberic, Sulphuric, Tartareous, Succinic,
Phofphoric, Saccho-laitic, Nitric, Muriatic, Se-
bacic, Fluoric, Arfenic, Formic, Laétic, Citric,
Benzoic, Acetous, Boracicy Sulphureous, Nitrous,
Carbonic, and Pruffic, Sulphur, Pho/phorous,
Unctuous Oils, Water ; in the dry way, Pho/pho-
ricy Boracic, Arfenic, Sulphuric, Succinic, Nitric,
Muriatic, Sebacic, Fluoric, Formic, Lacli¢, Bon-
zoic, and Acetic Aecid ; Potafb, Sulphur, Oxyd
of Lead.

Ufed extenfively as the bafis of Calcareous
Gements, Plajfter and Stucco ; in Dying, Bleach-
ing, Tanning, Sugar-baking, and various other
arts, befides its application in Medicine. .

/4
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Of Magnefa, or Muriatic Earth.

Found 1t. in union with Lime and fome Iron,
Calci-murite ; 2d. with Silex, Alumine, Lime,
Oxyd of Iron and Water, Argillo-murite; 3d.
with Carbonic Acid, Silex and Iron, Silici-mu-
rite ; 4th, with Silex and Alumine, Talc; sth.
with Silex, Alumine, Iron, and Carbonate of
Lime, Lapis Ollaris ; 6th. with Silex, Alumine,
Iron, Air and Water, Steatite; yth. with Silex,
Iron, Carbonate of Lime, Alumine, Muriate of
Magnefia, and Water, Serpentine ; 8th. with
Silex, Alumine, Lime, Iron, Air, and Water,
Chlorite ; gth. with Carbonic Acid, Silex, Car-
bonate of Lime, Alumine, and Oxyd of Iron,
in different proportions, A/beftos, Amianthus,
Suber montanum, Aclynolite, and Fade ; 10th.
with Silex, Lime, and Oxyd of Iron, Baikalite ;
11th. with the Boracic Acid, Lime, Silex,
Alumine, and Iron Boracite; and 12th with
Sulphuric Acid, Sulphate of Magnefia., Epfom
Salt.

Prepared from a folution of this laft, by the
addition of Carbonate of Potafb, and fubfequent

D 4 expofure
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cxpofure of the wathed earthy precipitate to
a flrong and continned heat (Magnefia ufia
BEL)

Form pulverulent. Colour pure white. Tafte
infipid. Specific gravity about 2. 3.

Requires for its folution 7goo times its weight
of water. Tinges vegetable blues of a light
green.

Infufible without addition, even in the moft
intenfe degrees of heat, by which it is merely
contra&ed in its dimenfions ; but melts into a
glafs with Lime, Microcofmic falt, or Borax, or
with a mixture of a/umine and files.

Unites with all the Acids. With the Su/-
phuric Acid regenerates Sulpbate of Magnefia
( Magnefia Vitriolata P, L.) With Carbonic
Acid, Carbenate of Magnefia ("Magncfia Alba
P.L.)

May be combined, in{mall propartions, with
Sulphbur. | 1N

Order of Attradtion in the moift way Oxalic
Acidy Phofphoric, Sulpburic, Tluoric, Sebacic, Ar-
feniey Saccho-laclic, Succinic, Nitric, Muriatic,
Tartareous, Citricy, Formiey Lactic, Benzoic, J;fffﬁ’;
tous, Boracicy, Sulpbureous, Nitrous, Carbonic, and

Pruffic,
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Pruffic, Sulphur, Pho/phorus, Water ; in the
dry way, Phofphoric, Boracic, Arfenic, Sulpburic,
Flyoric, Sebacic, Succinic, Nitric, Muriatic, For-
mic, Lactic, Benzoic and Acetic Acid ; Potafh,
Sulphur, Oxyd of Lead,

In common ufe in diforders of the Prime
Vie as an antacid and Jaxative, and in the form
of fteatite as an ingredient in the Manufature
of the finer kinds of Pottery.

Of Alumine, or Argillaceous Earth.

Found united to, 1ft. Carbonic Acid and
Lime, Lac Luna; 2d. to Silex, Clay ; 3d. to
Silex, Carbonate of Lime, Carbonate of Mag-
nefia, Oxyd of Iron, Air and Water, in dif-
ferent proportions, Lithomarga, Fuller's Earth
and Bole ; 4th. to Silex and Iron, Tripoli ; sth.
to Silex, Oxyd of Iron, Manganefe, Water and
Air, Lepidolite ; 6th. to Silex, Magnefia, Iron
and Lime, in different proportions, Sapari,
Hornblende, and Bafalt; 7th. to Silex, Magne-

fia,
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fia, and Oxyd of Iron, Mica; without Mag
nefia, Micarelle ; 8th. to Silex, Iron, and Car-
bonate of Lime, Calp ; gth. to Silex, Magne-
fia, Iron, and Petroleum, drgillaceous Schiftus ;
and 1oth. to Sulphuric Acid, Sulphate of Alu.
mine.

Obtained in its pureft form from a folution
of Sulphate of Alumine, by the addition of Pot-
afb, Soda, or Ammoniac ; hence uts prefent de-
nomination.

Form powdery. Colour, when dry, pure
white. Feel unduous. Tafte infipid. Smell
when breathed on, earthy. Specific gravity 2.

Infoluble in Water.  When moiftened be-
comes plaftic, and contraéts and hardens when
expofed to the higher degrees of Heat ; there.
fore the bafis of the different kinds of Porsery.
After baking is no longer capable of becoming
plaftic.

- Soluble in the humid way by Alkalies.

Fufible, with eftervefcence, both with Mi-
crocofmic Salt, and Borax, fufible alfo with Lime.

Combines with moft Acids, though with
difficulty, except under precipitation, and pro-
duces with them compounds which are more or

lefs
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lefs aftringent. The moft important of thefe, the
Sulphate of Alumine or common Alum, prepared
from the decompofition of Argillacesus Schiftus.
This properly a triple, fometimes a quadruple,
falt. Form ofits cryftals offohedral. Tafte aftrin-
gent. Soluble in about 14 times its weight of
cold, and fomewhat more than an equal weight
of boiling water. Undergoes watery fufion, and
parts with its water of cryftallization, on ex-
pofure to Heat (" Alumen Ufum P.L.) When
calcined with certain inflammable fubftances, as
yolk of egg, or {fugar, produces a compound,
which takes fire {fpontaneoufly on expofure to
dir ((Pyrophorus of Homberg. )

Has of all the Earths the greateft attraéion
for Meiallic Oxyds 5 has alfo a ftrong attraion
both for Silex and Magnefia.

Order of Attraltion of Alumine in the moift
way, Sulphuric Acid, Nitric, Muriatic, Oxalic,
Arfenic, Fluoric, Secbacic, Tartareous, Succinic,
Saccho-lactic, Citric, Phofphoric, Formic, Laclic,
Benzoic, Acetous, Boracic, Sulpbureous, Nitrous,
Carbonic, and Pruffic ; in the dry way, Pho/-
phoric, Boracic, Arfenic, Sulphuric, Nitric, Mu-
riaticy Fluoric, Sebacic, Succinic, Formic, Lactic,

' Benzoic,
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Benzoic, and Acetic Acid ; Potafh, Sulphur, Oxyd

of Lead. . |
© Ufes, comprehending thofe of Sulphate of
Alamine, Dying, Tanning, Printing, Silvering,
Painting, Pottery, Medicine, &c.

Of Silex.

Found in union, 1ft. with Alumine, Lime,
and Iron, as in molt of the precious Stones,
Hyalite and Prebnite ; 2d. with Alumine only,
Schorlite, and Calcedony ; 3d. with Alumine and
Iron, Olivin, Elaftic Quartz, Obfidian, Opal,
Pitch-flone, Hornflate, Fafper, and Argentine
Felfpar ; 4th. with Alumine, Lime, Magnefia
and Iron, Schor!, Thumer/tein and Siliceous Spar ;
sth. with Alumine, Iron and Manganefe, Ru-
bellite ; 6th. with Alumine and Lime, Quartz,
Flint, Hornflone, and Ldelite, and with water
Zealite ; 7th. with Oxyd of Nickel, Lime, Alu-
mine, and Oxyd of Iron, Chryfoprafe; 8th,
with Lime, Magnefia, Iron and Coal, Silicious

Schiftus ;
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Schiftus ; ol with Aluminé, Lime, Sulphate
‘of Baryt, Magnefia, and Iron, Adularia; with-
out Iron, Felfpar; roth. with Alumine, Sul-
phate of Lime and Oxyds of Copper and Iron,
Labrador Felfpar ; 11th. with Alumine, Baryt
and Water, Staurolite; and 12th. with Lime,
Sulphate of Lime and Iron, Lapis Lazuli.

May be feparated from motlt of thefe by di-
geftion in Nitric dcid, and further purified by
fufion with either of the fixed alkalies, and re-
digeftion in the nitric or any other of the
{tronger acids.

Colour awhite. Infipid. Dry to the touch.
Sparingly if at all foluble in Water. Specific
gravity 2. 66. Infufible.” |

Soluble in the Fluoric, but in no other acid.

Soluble alfo in the folution of either of the
fixed Aikalis, by the afiiftance of heat. Precipi-
tates and combines with lime on being added
to lime water; unites too in the humid way with
fome of the metallic oxyds.

May be fufed with Lime, Microcofmic Salt,
or Borax ; but much more readily with Pota/b
or Soda : hence the preparation of the different
kinds of Glafs.

| When
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When melted with a large proportion of Al-
kali, forms a deliquefcent compotnd, ("Liguor
Silicums) the decompofition of which by an Acid,
furnifhes a gelatinous precipitate, thiought tobe
foluble in abott Yoco parts of Water.

Order of Attrattion in the moift way, Fluoric
Acid, Potafb s in the dry ways Potafb, Boracic
Acid, Phofphoric Acidy Oxyd of Lead.

Ufed principally in Pol; ﬂrmg, Painting, and
Glafs-making. |

Of Z z‘rcaﬂ,-' or Fargon Earth.

Combined with filex, iron, and nickel in the
ftone called Fargon or Zircon : found alfo in the
Hy.zm?zrir. fopd

Obtained from thcfe by fufion with potath,
and fubfequent folution in, and precipitation
from the Muriatic Acid.

Colour, whife. Infoluble in water ; when
moift, femi-tranfparent. Specific gravity efti
mated at 4. 3c0. |

When heated in contat with charceal, is im-

perfectly
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‘perfedtly vitrified, and becomes of fufﬁci#:n{
hardnefs to ftrike fire with fteel.
Refembles Silex in .its ation on Mfa!!:c
Ouxyds, and Alumine in forming aftringent coms
pounds with the Acids : but differs from both

in being infoluble in the Fixed Alkalies.
QOrder of its attradtion as yet unknown.

Of Glucine.

Obtalned by the anal} fis of ﬁgwmar}m th*:
Beryl, and the Emerald.

Colour, white. " Infi pm’ I?g/’#ubff in wnt:r.
Adbefive to the tongue. : Infufible per fe ;
melts with Borax into a tranfparent Glafs.

Soluble in moft of the Aeids, and likewife in
the folutions of the fixed Mkalies and of Car-
bonate of Ammonia.

Its faline compounds flightly aftringent, and
of a jweet taffe : hence its name. _

Its Sulphate remarkable for giving a yellowith

white
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white precipitate on the addition of Infufien of
Gall Nuts. . |

Its affinity for Acids mtcrmedm’tt berween
that of Magnefia and of Alumine.

Yitria.

Found in the Gadolinite, a Swedifh {tone, fo
called from this earth being difcovered in it
by M. Gadolin. |

Colour of this earth pure white—Without
tafte ot fmell— Infuftble—With Borax melts into
a white tranfparent glafs—Socluble in Carbonate
of Ammonia, though not in cither of the cauftic
fixed Alkalies.

With the Sulphuric, Nitric, Muriatic, and
with , other acids, forms compounds remark-
able; like thofe of Glucine, for their aftrin-
gency and fweetnefs, to which carth it is con.
fidered in many refpeéts as analogous, though
in others eflentially different.

Asufline.

Difcovered by M. TrommfdorfFin the Beril

of Georgenftadt.—~When pure refembles Alu-
ming=——
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mine—Is infoluble in Water and not affe&ted by
Alkalies, whether pure or carbonated, even by
the affiftance of heat—Unites readily with
Acids with which it forms compounds having

little or no tafte, and on this account has re-
~ ceived its name,

Of METALS.

Found generally in the clefts or fiffures of
ftony or other ftrata, forming what are called
Metallic Veins ; or in indeterminate Maffes ; or
in Beds ;' or deffeminated throubh other fubs
ftances.

In thefe-inftances they are either native ;
or alloyed with each other; or in different
ftates of Oxydation ; or mineralized with cer-
tain combuftible bodies, particularly Sulpbur ; .
or laftly, combined with one or other of the
Acids.

Different procefles therefore commonly ne-
‘eeffary for obtaining them in their feparate and

h iy proper
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proper forms; as, Pounding, Wafbing, Roa/t-
ing, Amalgamation, Reduction, and Refinement.

When pure, eafily diftinguifhed from other
bodies by their united properties of Weight,
Opacity and Splendour, as well as by their
power of conduling the Ele@ric and Galvanic
Fluids.

" Some remarkable for their Duétility, or Male
deability, or both ; others for their comparative
Bi;'iﬂ!fmﬁ : hence the common though inaccurate
diftin&tion into Metals and Semi-metals.

Differ alfo from each other in their com-
parative Hardnefs and Softnefi : when hardened
by mechanical extenfion, may be made foft again
by expofure to a red heat—Annealing.

All fufible in clofe veflels if heated to their
refpedtively neceflary degrees; are convex
when in fufion, and in cnulmg difpofed to cryf-
tallife.

Some, particularly Iron and Platina, grow
foft before they melt, and hence are capable
_of being united by the operation of Welding.

Some, as Platina, Gold and Silver, remain
fixed during fufion; others, as Quckfilver,
ﬁr,@m::, ch: and Antimeny are wvolatile or con-

-vertible | into a ftate of Vapour.
Varioufly
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* Varioufly affe@ed on expofure to Air, by
which in fome inftances they are merely zar-
nifbed, in others deprived of their metallic
properties more completely, being converted
into a ftate of Oxyd : hence the utility of Tina
ning, Silvering, Gilding, &c.

All, except Piatina, Gold and Silver, ftill
more readily oxydated by the unired attion of
Air and Heat ; hence their divifion into Noble
and Bafe metals. The circumftances in which
thefe differ from each other in their Oxydation
are; the comparative facility with which they
become oxydated, the temperature required for
that purpofe, the quantity of Oxygen which
they refpeétively imbibe, the force with which
they afterwards retain i, and the ph¢nomena
which they prefent during Oxydation.

Of perfect and imperfelt merallic oxyds.

Metallic Oxyds, however produced, vary in
their properties, not only from each other, but
alfo from their refpe&tive metals. Thofe of
the volatile metals much more fixed than the
metals' themfelves :—Some capable of being
decompofed or deprived of their Oxygen by
heat alone, as thofe of Platina, Gold, Silver
: * E 2 and
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and Quickfilver-=Such as are not decompofed
by the fimple application of heat are vitrifiable i
hence the neceflity of Fluxes.

Remarkable for the Colours and fometimes
for the Opacity which they communicate to
Glafi : hence the preparation of Pgffes in imi-
tation of precious {tones, and alfo the prepa-
tation of Enamels.

Few of the Metals at a common temperature
have any confiderable a&ion upon Water, in
general therefore void of Taffe; fome however
when aided by a red heat readily decompofe
it, and are thereby converted into Owxyds:
hence the explanation of their effeds on various
other fluids.

Previous Oxydation neceﬁ'ary to -their come
bination with acids (Metallic Salts.) Hence,
in their folution, the partial decompofition of
the dcid itfelf, or of the Water by which it is
diluted ; and the confequent evolution of Sul-
phureous, Nitrous or Hydrogen gas.

In fome inftances they are furnifhed with fo
large a proportion of Oxygen as to become
infoluble, in others acidified. ("Acid of Arfenicy
of Molybdena, &c.) _
Mezallie
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Méraf!:'c Salts for the moft part poflefled of

‘Colour and more or lefs Corrofrve.

" The Aeidifiable Metals, and thofe, the Oxyds
of which have a difpofition to combine with
Earths and Alkalis, may be readily oxydated by
thefe through the medium of Water.

Many Metallic Oxyds foluble in folutions of
the Alkalis, forming with them permanent
-compounds. The partial decompofition of the
Oxyd by the Alkali fometimes neceflary to this.

Neutral Salts a&ted on flowly by Metals unlefs
aide G 3y heat, which, by afifting to decompofe
their acids, oxydates the metal and renders it
combinable with the Alkali.

Metallic Oxyds already formed f{ometimes
-combine with Newtral Salts, and produce with
them triple compounds,

Iron the only metal capable of combining
with Cbharcoal ; but this, and almoft all the
others, or their Oxyds, unite readily with
Sulphur, their common mineralizer : many
alfo combine with Phofphorus, and form fufible
compounds,

With very few exceptions they unite with
¢ach other by fufion in all praportions.

The
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Malleability and Ductility intermediate be-
tween thofe of Gold and Silver — Hardnefs
greater than that of either—Zenacity next to
Copper — Specific Grawity from 20,850 to
24,000, according to the degree of com-
preflion. -

Extremely dxfﬁcult of . szaﬁ,, but when
urged by an intenfe heat, becomes capable of
being welded, though imperfectly.
 Lefs difpuﬁ:d to farnifb than either Gold or
Sijver on expofure to air—and not Oxydable
by it even under the ftrongeft heat; but may
be rcduced to a powdery Oxyd b}' the Electrical
Span%

" Soluble only in the i\’?rra and ny-murmtm
Acids, to which it communicates at firlt a
yellow, and afterwards a deep reddifh brown
colour. | =

Precipitable from its folutions in thefe by
the Alkalis and feveral of their compounds—
With Muriate of Ammonia, as with many of
the others, it forms a Triple Salt, which on
being fubmitted to an intenfe heat, furnifhes
the pure Metal.—Precipitable alfo by many of
the other metals and their folutions, more
efpecially by Tin.

In



( B}

In ite metallic ftate is not adted om, in the
dry way, by Earths or Alkalis, or any of their
compound falts, except the Nitrate and Oxy-
wiuriate of Pota/b, by which it is fup:rﬁmaliy
ﬂxjdaffd.

Has no afinity with Sulpbur ; but, like Gold,
is foluble in Alkaline Sulpburéts—Combines
readily with Pho/phorus. s

When pure, ama.lgamdtﬁs mtlman:]y with
Luick-filver, and ‘unites by fufion, in different
proportions, with moft of the other Metals—e
molt eafily with Zinc—with Copper produces a
golden coloured, hard and durable compound,
which is mallcable, clofe grained, and fufcep,
tible of a fine pnilﬂl—;-—rfmarkablt: fnr giving a
;nnﬁdcrable degree of toughnefs to Caf Iron,
With jfieel forms a compound incapable of
being touched by the file. ' '

Order of attraltion, in the moilt way, Efﬁer,
Munam, Oxy-muriatic, Nitric, Sulpburic, Arfe-
nic, Fluoric, "Tﬂrmrfau.r, Phofphoric, Sebacic,
Oxalic, C:m;:, Formic, Lactic, Acetic, and Suc-
einic Aeids ; n the dry way, Arfenic—Gold—
Copper — Tm — By’mmb — Zinc — Antimony—
Nickel—Cobalt — Man gaﬂg/% -—-Iran — Lead —

b’u#r—-—.@__ﬂwk -filver—and § u!pburef of Pﬂaﬁ.
Ufe
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~ Ufe as yet, principally confined to Chemical’
and Philofsphical purpofes.

: Of Gold.

Though lefs abundant, yet occurs more
generally than moft of the other Metals.

Found, eithér alloyed with a fmall propottion
of Silver, Capper, Iron-— Native Gold; or,
combined with Sulphur, Antimony, Arfenic,
Lead, Iron and Silver—Grey Gold Ore; or,
with Bifmuth and Sulphur—White Gold Ore—
Aurum Grapbicum.

Manner of collecting it from its ores.

When pure, of a bright yellow colour ; foft ;
inelaftic ; flexible; very tough ; duciile and mal.
Jeable to an extraordinary degree ; not /fenorous,

Next to Platina the heavie2 of the metals 3
its fpecific gravity when uncomprefled being
19. 30.

- Scarcely tarnifbes even by continued expo-
fure to air or moifture, '

Melis
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Gold feparable from its {olutions by £thers,

E/fential Oils, Pho/phorus, Hydrogen Gas, burning
Sulphur, &c. May likewife be precipitated by
all the Aikalis, and Earths in the form of a
yellow Oxyd, - which by expofure to. light is
partially decompofed, and becomes of a purple
colour, and no longer foluble in acids.

The precipitate by Ammonia long known for
the property of exploding -with great vml:nce
when expofed to a moderate heat (° Aurum
Fulminans. )—This an Ammoniacal Oxyd, , the
explﬂﬁw: power of which depends on the
double decompofition which takes , place be-
tween the Oxyd and the ﬁmmamaﬂ, hence, thc
effeéts of expofing Aurum Fulminans to a gﬁ_ntlg’:
heat, or of mixing it with Oi/ or Sulphur, or
of hea.tmg it under {trong Compreffion.

The precipitate of Gold by Tin—( Purpz'e
Powder of Caffius, ) proved by the experiments
of Pelletier to be an mtimate mixture of Oxyd .
of Tin with imperfeét Oxyd of Go/d. - :

Gold diftinguithable from Platina, by being
precipitable from its folution by green Sulpbate
of Iron ; but not by Muriate of Ammonia.

Its Oxyds unite by means of A/kalis with the
wvitrifiable Earihs,

Has



¢ 76 )

Has no affinity in its metallic ftate, for either
Sulphur or Carbon ; but unites with a fmall
proportion of Phofphorus, and thereby becomes
paler, and more fufible.

Combines with all the Mezals in various pro-
portions, acquiring different fhades of colour
and hardnefs, according to the quantity of
allnji'-

With Copper aflumes a deeper colour and
becomes more fufible, harder, and more elaftic,

Amalgamates readily with Quick-filver ; hence
the art of water-gilding, and manner of col-
leting it from its ores, as before mentioned.

May be freed from admixture of imperfe&t
'mctallic matter, by fufion with Lead, or Bif-
muth under free accefs of air; hence the procefs
of Cupellation,

Moft eafily and effeétually feparated from
Silver by diluted Nitric Acid.

Order of attra&ion; in the moift way, Ltker,
Muriatic, Oxy muriatic, Nitric, Sulphuric, Arfe-
nic, Fluoric, Tartareous, Phofphoric, Sebacic, and
Pruffic Acid, Potafh, 4#;3_?;#:4:125 ; in the dry
way, Quick-filver, Copper, Silver, Lead, Bifmuth,
Tin, Antimony, Iron, Platina, Zinc, Nickel, Arfe-
picy Cobalty Manganefe, Suiphuret of Potafb.

Ufed
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Ufed extenfively in the cenftrution of Utex-
Jfils, and different kinds of Ornaments; in Enae

melling, Gilding, Dying, Soldering, &c.

Of Silver.

Found, 12 united to a fmall proportion of
Gold, Copper, or Iron, Native Silver.—:2d.
in alloy with Antimony, or with Antimony,
Arfenic and Iron—Antimoniated and Arfenical
Silver Ores ; 3d. mineralized by Sulphur—
Vitreous Silver Ore ; Ath. combined, in the ftate
of oxyd, with oxyd of Antimony and Sulphur
—Red Silver Ore; gth. with Lead, Sulphur,
Antimony, Iron, Alumine and Silex— White
Silver Ore ; 6th. with Muriatic Acid, Oxyd of
Iron, Alumin, and a littde Sulphuric Acid—
'Horn Silver Ore.

Manner of extra&ing it from its ores.—
Purified by Cupellation or redultion from Mu-

riate of Silver.
Colour
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Colour white—has neither Sniell nor Tafle
—is lefs ductile and fenaceous than Gold'; but
barder, more ‘fplendid and more opake—Elaf-
ticity between Gold and Copper—very fonorous
—Specific Gravity from 10,253 to 11,091.

Tarnifhes on expofure to air, and becomes
occafionally encrufted with Sulpburet of Silver.

Melts below a white heat, or at 28 Wedgw.
==4717 Farenh. Is very brilliant when in
fufion—and in cooling, eryfaliifes into quadran-
gular pyramids or otahedrons.—By intenfe
heat may, like Gold, be wolatilized and par-:
tially oxydated.

By -electrical explofions is converted into an.
Oxyd of a greenifh grey colour—by the Gal-
vanic Fluid burns with an emerald-green flame..

Its Oxyds decompofeable by Heat alone.

Moft readily foluble in Nitric Acid—the {o-
lution Jitter and corrgfive—itains the fkin and
other animal fubftances black. Y

Upon evaporation yields a cryftallifable falt,
fufceptible of watery fufion ("Argentum Nitra-
tum P. L.) Yields a Metallic Precipitate to
many of the other Metals, as allo to Phofphorus,
burning Charceal, burning Sulpbyr, &c.—and

an
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an Oxyd of filver to the F:xfd AL&.-:!H aml

Earths.—With Ammonia forms a triple com-
‘pound ftill more remarkable for its fulminating
property than that of Gold (Argentum Fulmi-
‘pans. ) Manner of preparing this—and caufes
of failure. | . R

Silver alfo foluble in Nitro-Sulphuric Acid
( Aqua Regina of Keir.)

" And in the common Sﬂﬂ}bbﬂnf .A.rz.:f by the
aflitance of a boiling heat

Although flightly or not at all a&ed on by
the: other Acids, many combine readily with
its Oxyd ; hence the decompofition of Nirrate
of Silver by Muriatic or Oxy-muriatic Acid, and
their compounds, ard the confequent formation
of Muriate of Silver (Luna Cornea.) 'This
remarkable for its eafy Fufibility, Infolubility in
water, and becoming dark coloured on expofure
to Light, which produces a change of colour,
equally ftriking, in Chromate of Silver.

Silver, in its metallic ffate, not combinable
cither with Alkalis or Earths, or with any of
their faline compounds.
~_In the ftate of Oxyd it communicates a ye/-
Jowifh olive or brown colour to glafs.

Unites
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Unites in various proportions with moft of
the other Metals, and with all the other com-
buftible Bodies, Carbon, Azote and Hydrogen
excepted.—Lofes its Duéliliry by combination
with Tin, and with Copper, its ufual alloy,
becomes barder and more fororess.—Forms a
dark wiolet coloured mafs with Sulphur.—With
Phofphorus becomes more fufible and brittle.

Order of attradlion in the moift way, Mu-
riatic, Sebacic, Oxalic, Sulpburic, Saccho-lattic,
Phofphoric, Niiric, Arfenic, Fluoric, Tartareous,
Citric, Formic, Laclic, Acetous, Succinic, Pruffic,
and Carbonsc Acids, Ammonia ; in the dry way,
Lead, Copper, Quick-filver, Bifmuth, Tin, Gald,
Antimony, Iron, Manganefe, Zinc, Arfenic, Nickel,
Platina, Sulpburet of Potafh, Sulphur.

Ulfed in the conftruéion of various Utenfils ;
in the compofition of Bell-metal ; in Silvering,

Enamelling, Soldering, Dying, Medicine, &c.

oy
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Of Quickfilver.

Found chiefly either in a Native State; ot
alloyed with filver, Native Amalvam; or in
union with muriatic and fulphuric acids, Horn
Mercury ; or minerallifed by fulphur, Native
Cinnabar. “

Manner of obtaining'it from its ores, and of
afcertaining its purity. Freed moft effectually
from foreign admixture by cautious diftillation.

When pure, of a_filver white colour, brilliant,
fluid at a common temperature, {pecific gravity
13.568.

Congeals at 39 below o Farenh. and then
found to be malleable.

In its liquid form attralts moifture on ex-
pofure to the armofphere, lofes its fplendor
and contralts a grey pellicle. By agitation
with accefs of air or trituration with mucilage
or other tenaceous {ubftances, is converted into
a greyifb or black Oxyd : hence the more com-
mon preparations of quickfilver, viz. Pé/ul, Hy-
drarg, P. L. Unguent. Hydrarg. P. L. Emplajt.
Litharg. com Hydrarg. P. L. &c.

Pafles from its liquid ftate into that of vapor
il vacuo even at a common temperature ; but

E ‘under
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under atmofpherical- preflure, requires to be
heated to 6oo Farenb. e

If continued under expofure to air at this
temperature, is converted into a {parkling red
Oxyd, containing a larger proportion of Oxygen
than that obtained by trituration, (Hydrarg.
Calcinat. P. L.) Of the chemical properties of
this oxyd.—When -expofed to a red heat in
-clofe veflels it is decompofed, yielding pure -
Oxygen Gas, and the original Metal.

Quickfilver alts either direétly or mdzre&ly
an all the Aeids.

Partially decompofes and combines with the
Sulpburic Acid by the aflitance of heat. . Pro-
duces with it a white ponderous faline mafs,
which on the affufion of boiling water affumes
a lemon yellow colour, (Hydrarg. Vitriolat. P. L..)
The change of colour thought to depend upon
- the abftra&tion of a portion of the undecom-
pofed acid. ; -

Diffolves in the Nitrie Acid more or lefs
readily, and with a more or lefs copious evo-
lution of Nitrous Gas, according to the tem-
perature and f{trength or dilation of the acid,
Nitrate of Quickfilver—This expofed to a low
‘red heat, by a further and more complete de-
* compofition of the acid, yields a red Oxyd,
(Hydrarg.-
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tlydrarg. Nitrat. Rubr. P. L.) Analogous ii
all its properties to the Hydrarg. Calcinats or
common Oxyd.

Has no a¢tion on the common muriatic acid,
unlefs previoufly oxydated; but with the Oxy-
genifed Acid combines with great faclity and
without eftfervelcence : hence the preparation
of Muriate of Quickfilver, (H ydrarg. Muriat.
P. L.) and of mild Muriate of Quickfilver. ( Hy-
drarg. Muriat. Mit. P. L..).—

Of the procefles employed for obtaining
thefe as well in the moift as in the dry way—
Proofs that their difference confifts in the
quick-filver being in the one fo much more
vxydated than in the other.

Of the combination of Oxyd of quick-filver
with the eetic and other dcids. ( Hydrarg.
Acetat. &t.) |

The acid folutions of this, like thofe of other
Metals, decompofed by Alkalies and Alkalins
Sulphurets, and by moft of the Earths. The
degree of previous Oxydation indicated by the
colour of the refulting precipitates: thofe by
Potafb and Soda are of a yellow or reddifh
brown ; thofe by Ammonia of a grey or white
colour, (Hydrarg. Pracipit. Alb. P.L.) Am-

moniacal Muriate of Quickfilver, Fourcroy.
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Zine, Tron and Copper precipitate Quick-filver
from its folutions in its metallic form; a fimilar
effet produced, though flowly, by Pho/phorus.
~—Aleokol, added to the folution of Nitrate of
Quick-filver, and affifted by hear, furmihes a
precipitate, which when dried and heated, ex-
plodes with great violence, Howard’s Fulmi-
nating Mercury.

Quick-filver amalgamates with moft other
Metals ; very readily with Gold, Silver, Lead,
Tin, Zinc and Bifmuth ; 1¢fs eafily with' Platina,
Copper ‘and” Arfenic, and difficultly, if at -all,
with Iron, |

Combines by different Modes and, as was fup-
pofed, under different degrees of Oxydation, with
Sulpbur. By fufion and fubfequent trituration
or by trituration fimply, into a ponderous
black powder ("Hydrarg. cum Sulph. P. L.),
@.thiop’s Mineral ; and by fafion ‘and fubli-
‘mation-into a red ftriated mafs ( Hydrarg. Sulph.
‘Ruber, P. L.), Vermillion. "Arti ificial Cinnabar.
Which may alfo be prepared by double de-
compofition, from a mixture of Muriate of
Quickfilver and Sulphburet of Annﬂmny, Cinnabar

Antimonii.
Preparations

S PR T .
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Preparations analogous to the former pro.
curable, by agitating Quick-filver in {olutions
of Alkaline Sulpburets.

“Order of attradtion in the moift way, Sebacic,
Muriatic, Oxalic, Succinic, dArfenic, Phofphoric,
Saccho-lactic, Tartareous, Citric, Nitric, Fluorie,
Acetousy, Boracic, and Carbonic deids ; in the
dry way, Gold, Silver, Platina, Lead, Tin,
Zinc, Bifmuthy Copper, Antimony, Arfenic, Iron,
Alkaline Sulpburets, Sulpbur.

Ufes, in the conftru&tion of Philofophical In-
Srruments and Mirrors, in Gilding, in working
the Ores of Gold and Silver, making Anatomical
Injections, and in Medicine in all the foregoing
forms.

Of Lead.

Found 1ft. (though very rarely,) Native;
2d. in union with fulphuric acid, Native Sul-
phate of Lead; 3d. with acid or oxyd of arfenic,
Arfenical Lead Ores ; 4th. with phofphoric acid,
Native Phofpbate of Lead ; gth. with molybdic
acid, carbonate .of lime and filex, Carinthian

Molybdate
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Molybdate of Lead; 6th, with chromic acid,
Red Lead Ore of Siberia; yth. with carbonic
acid, Sparry Lead Ore ; 8th. with fulphur and
a little filver, Potter’s Lead Ore; or Galena;
gth. with antimony and a little filver, dntimonial
Lead Ore. |

Manner of extraéting it from its Ores.

Colour, blueith white—/ufire, confiderable—
Joft—flcxible— inelaftic—of little tenacity—not
Sfonorous—Spec, Grav. 11,352—more malleable
‘than duftile—does mnot become barder or of
greater Denfity by compreflion—emits a parti-
cular Smell on friétion. :

Lofes its luftre readily on expofure to Air,
becoming firft of a dull grey colour, and after-
wards whitifb. 1

Melts at 540 Farenb. and if cooled flowly
cryftallifes into quadrangular pyramids. Heated
more intenfely, it boils and emits fumes; if
under expofure to zir, it pafles readily into a
ftate of Oxyd, and affumes different colours,
according to the degree of oxydation: hence
Moz/icot, Minium and Litharge. 'Thefe and all
the other oxyds of lead eafily vitrified, Glafs
¢f Lead; and this eafily decompofed, if heated,
with the addition of Charcoal.

Lead
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Lead in its metallic {tate little affe&ed, either
by the Sulphuric or Muriatic Acid, but diffolves
readily in the diluted Nitric Acid, and forms
with it a cryftallizable falt.

Expofed to the vapour of the Acetous Acid,
it is converted into a laminated white oxyd,
Flake White (Cerufs A. P. L), which, dif-
folved in a further portion of this acid, pro-
duces a cryftallizable aftringent falt, remark-
able for its fweetnefs, Sugar of Lead, (Cerufs.
Acetat. P. L.). (Aq. Litharg. Acetat. P. L.).

When highiy oxydated, as by treatment of
its red oxyd by Nitric or Oxy-muriatic Acid,
forms a brown precipitate, which enflames
without detonation when ftrongly triturated
with Sulphur. ' LA

Is precipitated from its folutions of a white
colour by Alkalies and by Earths, and of a
dark brown by Aikaline Sulpburets and Sulph.
Hydrog. Gas. Tts folutions alfo decompofed by
the Sulphuric, Muriatic and Phofphoric Acids,
and their compounds.

May be oxydated by deflagration with Nizre,
and by fufion with the Fived 4lkalies becomes
{foluble in water,

Unites
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Un:tcs b}r fafion with molt of ‘die metals,
viz. with Platina, Gold, Silver, Copper, Tin,
Bifmuth, &c. Amalgamates readily with Quick-
Sfilver, but refules to combine with Iron.

Melts with Sz.f{pbmr into a grey coloured
brittle compound, lefs fufible than itfelf, Arii-
ﬁam! Galena ; with Phofphorus into one which
is malleable, but more difpofed to tarnifh.

The Oxyds of Lead foluble in Expr@j?%d Oils
and Animal Fats: hence the preparation of
certain Plafters, Varnifhes and Paints; are
capable alfo of decompofing feveral of the
compounded Salts, (PatentY cllorw); and remark-
abl y promote the vitrification. of earthy bodies
and other metallic oayds, as in Glafs-making,
and in the Refinement of Gold and Silver.

Order of attraftion in the moift way, Sul-
pbzsr:f, Sebacic, Saccho- fa&:a‘, Oxalic, Arfenic,
Tartareous, Phofphoric, Muriatic, Nitric, Fluoric,
Citric, Formic, Laltic, dcetous, Boracic, Prujffic
and Carbonic Acid, Potafh ; in the dry way,
Gold, Silver, Copper, Quick-filver, Bifinuth, Tin,
Antimony, Platina, Arfenic, Zinc, Nickel, Iron,
Alkaline Sulpburets, Sulphur.

Employed in Medicine, and very extenfively
in the A4rts, particularly in the conftrution of

| - Buildings,

5 -
ks
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Buildings, and different Utenfils ; in the making
of .8het, in Statuary, Glafs-making, Glazing,
Painting, Varnifbing, Refinement of Gold and
Silver, Compofition of Pewter, and Plumber’s
Solder, &c. &c.

fy=

Of Copper.

Tound 1ft Native; 2d. combined with
oxygen and fometimes with iron, Tile Ore,
Pijtch Copper Ore; 3d. with carbonic acid, Greén
and Azure Copper Ores; 4th. with arfenic
acid, drfeniate of Copper ; sth. with fulphu-
ric acid, Sulphate of Copper ; 6th. with muriatic
acid, Muriate of Copper ; “th. with fulphur,
Vitreous Copper Ore; 8th. with fulphur and
iron, 1ellow Copper Ore; gth. with arfenic
and iron, White Copper Ore; and 1eth. with
lead, antimony, iron, fulphur, alumine, filex
and {ilver, Grey Copper Ore.

Manner of extraéting it from its ores, and of
purifying it.
Colour, bright brownifth red—#affe, naufeous

ftyptic — odour, when rubbed difagreeable—
bardnefs,
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bardnefs, fomewhat greater than that of Go/d
or Silver—Malleability, Dudtility and Tenacity
confiderable—Sp. Gr. if foft 7.788, if compref-
{ed nearly 9g-—when hard, elafic and fonorous.

On expofuré to 4ir lofes its luftre and con-
tracts a greenifh rult: in the open Fire is con-
verted into a dull brownifh red or black Oxyd,
which heated to rednefs with Filings of Copper,
aflumes an orange colour.

Fules at 27° Wedw,==4587 Farenb. and if
heated more Intenﬁ:ly is volatilifed in fumes.—
In cooling flowly ¢rystallifes into quadrilateral
pyramids.

Is more or lefs acted on by all the Acids.

Diffolves with the affiftance of a boiling heat
in concentrated Swlpharic Acid, and affords
tranfparent oblong rhomboidal cryftals of a
deep blue colour, Sulphate of Copper, Blue or
Roman Vitriol ( Cuprum Vitriolatum P. L.)

Diflolves in diluted Nitric Acid with effer-
vefcence and the produétion of Nitrous Gas,
forming a deep b/uc {olution, and by evapo-
ration a deliquefcent falt, which detonates on
beinz fuddenly heated (" Nitrate of Copper.)

The PI‘ECIPI[HIE obtained from this folution by
addmg

™5
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adding Chalk, forms a beautiful but fugitive
pigment, Blue-verditer,

Is in its metallic ftare flowly adted on by the
Muriatic Acid, unlefs affifted by heat: the fo-
lution, of a grafs green colour, on evaporation
yields cubical cryftals, whillt a folution of the
orange coloured oxyd befare mentioned, yields
colourlefs ofZobedrons, which are not affected
by Ammonia, unlefs after expofure to air.

Moiftened with the Acetous dcid, under ex-
pofure to air, corrodes into a green faline oxyd,
Verdegris of Commerce (Erugo P. 1.), which by
additional acid diflolves, and yields a beautiful
dark gfffﬂ, tranfparent falt, Difilled Vergedris =
both employed as pigments.

Eafily attacked by the Sebacic Acid of rancid
oil or fat, efpecially if before in any degree
oxydated.

- Moft of the faline preparations of Copper,
particularly the Nitrate and Muriate, {oluble in
Alcohol, which then burns with a green flame.

Is more or lefs atted on by all the Alkalies.
With Ammenia forms a beautiful blue folution,
which difappears on the exclufion and returns
on the admiflion of 4ir. Ammonia the molt
delicate teft of the prefence of Copper, with the
gxception mentioned above.

Is
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Is precipitated of a fine grafs green colour
from its folution in Sulpburic Acid, by 4rfeniate
of Potafb, Scheele’s Green Pigment.—Of a blue
colour from the Nitric Acid by Chalk, as before
mentioned, and in a metallic ftate from all its
folutions by Zinc and Iron, Zement Copper.

Detonates with melted Nitre, and by the
affittance of heat decompofes Muriate of Am-
monia. | |

Unites by fufion with many of the other
‘Metals, forming very important compounds, as
with Platina into one of great denfity and hard-
nefls ; with Gold, Standard Gold ; with Silver,
Standard Silver and Silver Solder ; with Tin,
Bronze and Bell-meial ; with Arfenic, Tombac ;
with Zine, Brafs and Manbheim Gold, and with
Antimony a violet coloured alloy. '

Combines alfo with Sulpbur and Phfphorus
by fufion. . Is tarnifhed by immerfion in Aepa-
tized Water.

The Oxyds of Copper impart a greenifb tinge
to Glufs. _

Order of attra&ion in the moilt way, Oxalic,
Tartareous, Muriatic, Sulphuric, Saccho-laflic,
Nitric, Sebacic, Arfenic, Phofphoric, Succinic,
Tluoric, Citric, Formic, Lactic, Acetous, Boracic,

Pruffic

|
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Pruffic and Carbonic Acidsy Potafb, Soda, Am-
monia, Unéluous Oils ; in the dry way, Gold,
Silver, Arfenic, Iron, Manganefe, Zinc, Antis
mony, Platina, Tin, Lead, Nickel, Bifmuth, Co-
balt, Quick-filver, Alkaline Sulpburets, Sulpbur,
Phofphorus.

- Ufe very extenfive, being employed in the
conftruéion of Buildings and Coppering of Ships ;
in the formation of various Culinary or other
Utenfils, in Bell and Cannon Founding, in Coins
age, in Enamelling, Dying, Painting and Medi-

f:‘:ﬂft

Of dron.

Of all metals the moft frequently and abuii-
dantly met with, and generally in the following
forms ; 1ft. Native; 2d. in ftate of grey oxyd,
Grey Iren Ore; gd. united with carbonic acid,
Hematite ; 4th. with carbonic acid, alumine,
and often phofphoric acid, Argillaceous Iron
Ore ;  sth. with carbonate of lime and oxyd of
manganefe, Spathofe Iren Ore ; 6th. with ful-
phuric acid, Native Sulphate of Iron ; 7th. with

chromie



(o)

ehromic acid, alumine and filex, Native Chro-
‘mate of Iron ; 8th. with fulphur, with arfenic,
or with both, Iron Pyrites, Mifpickel, Arfenical
Pyrites. |

As obtained from its ores by the ufual pro-
cefs of reduion, forms a fufible mafs, of a
bluifh grey colour and coarfe granular fra&ure,
Crude or Caft Iron; which freed from its im-
purities by continued expofure to a flrong heat
and fubfequent hammering and roling, lofes its
brittlenefs, becomes of a lamellar or fibrous
texture, and capable, when red hot, of having
feveral portions welded by compreflion into a
continuous mafs, Bar or Forged Iron.

This, by cementation or fufion with charcoal,
acquires weight, becomes again fufible, brittle
when cold, of a clofe granular texture, fufcep-
tible of a high polifh, very elaftic and capable
of taking on a great degree of hardnefs if heated
and fuddenly cooled, Common and Cg/? Steel.

Of the difference of thefe three f{tates-and
manner of diftinguithing them.

- ‘Bar Iren the pureft.. Colour of this bluifh
grey, when polithed very fplendid—has a {lightly
fubacid tafte, and when rubbed, a {enfible odpzsr

—harder than moft other metals—more tenacions
than
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than any—confiderably more ducile than mal-
leable ; Sp. Gr. from 7.600 to 8.166.

Iron the only metal obedient to the Magnet.

Sufceptible of different degrees of Oxydation.
Is {peedily converted into a yellowifh or reddifh
brown ruft on expofure to air and moifture,
( Rubigo Ferri P.L.), and ftill more fpeedily
into a dark grey oxyd, by combuftion in Oxygen
Gas, digeftion in warm Water, or the appli-
cation of its vapour to it under ignition.

Diflolves more or lefs readily in all the Acids,
Its folution generally accompanied with the
evolution of Hydrogen Gas, and the refuling
compounds poflefling different properties ac-
cording to its degree of Oxydation.

Requires the aid of heat to decompofe Con-
centrated Sulpburic Acid, but diflolves readily in
it when when diluted, and yields a pale green
cryftallizable falt, Sulphate of Iron, Martial Vi-
triol ( Ferrum witriolatum P. L.). A lefs pure
falt obrained by the decompofition of Iron Py-
rites, Copperas of Commerce. -

Rapidly decompofes the Nitric Acid, by
which, unlefs in a diluted ftate, it is rather
oxydated than diffolved.

Diffolves readily in the Muriatic Acid, and

produces
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limes with Muriate of Ammonia, which it par-
tially decompofes (Ferrum Ammoniacale P. L.)

When in the ftate of ' Oxyd, promotes the

fufion of feveral of the Earths, and communi-
_cates different tinges to Glafs, according to the
.degree of Oxydation. .

Unites by fufion with all the other metals,
except Quick-filver, Lead, and Bifmuth. In
combination with Ar/enic, becomes brittle when
heated, ( Red-fhort Iron.)

Has of all metals the ftrongeft attradtion for
Sulphur, with which, when heated, it unites
very readily into a dark grey, brittle; and re-
markably hard compound, Artificial Pyrites.

Is alfo capable of entering into combination
with phofphorus, (Cold.fbort Iren), and with
charcoal, Steel and Plumbago.

Order of attration in the moiflt way, Oxalic
Acid, Tartareous;, Sulpburic, Saccho-laétic, Muri
atic, Nitric, Sebacic, Phofphoric, Arfenic, Fluoric,
Succinic, Citric, Formic, Lactic, Acetous, Beracic,
Pruffic, and Carbonic ; in the dry way, Nickel,
Cobalt, Manganeje, Arfenic, Copper, Gold, Silver,
Tin, Antimony, Platina, Bifmuth, Lead, Quick-
Silver, Alkaline Sulphurets, Sulpbur, Phofphorus.

Ufes too extenfive to be enumerated.

¢ of
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Of Tin.

Found either united with Oxygen and Iron—
Spathofe Tin Ore; or with Sulphur, Copper
and Iron—Tin Pyrites.

Colour filvery white ; Jplendid ; the lighte/
of all the ductile metals, (its Sp. Gr. when pure
being only from 7.291 to 7.500,) and next to
Lead, the foftef? ; inelafiic; comparatively of little
Tenacity or Duclility, but confliderably malleable;
has a ftrong difagreeable 7a/fe, and emits a
peculiar Odonr when rubbed.

T arnifbes under expofure to air ; but does not
{peedily oxydate even by the combined attion of
air and moifture ; hence its ufc as a covering

‘to Iron and Copper.

Melts long before ignition (410 Farenb.) and
kept in fufion with accefs of A7r is eafily con-
verted into a grey oxyd (Putty ) ; by a continu-
ance of the heat is changed into a perfedtly
white Oxyd, extremely difficult of fufion or re-
‘dution, Bafis of White Enamel : a fimilar Oxyd
obtained by expofing it when m fufion to the
~vapour of Water. '

Broken
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Broken when nearly or juft congealed, ex-
hibits an irregular columnar Strasfure, and by
agitation while pafling from the fluid to the
folid ftate, may be reduced into very {mall
grains (Pulvis Stanni P. L.)

Does not diflolve in the Sulpburic Acid, but
by the afliftance of heat decompofes it and be-
comes oxydated.

Rapidly decompofes the Nitric Acid, with a
copious evolution of Nitrous Gas, and is con-
verted into a white Oxyd : but in the confider-
ably diluted acid, unaided by heat, diflolves and
forms Nitrate of Tin, which burns with a thick
white flame, and detonates in a heated crucible.

Diflolves readily in the Muriatic Acid ; the
folution yielding needle-form cryftals which
atraét moifture.

Diffolves with ftill greater readinefs in the
Oxy-muriatic Acid, and in the Nitro-muriatic
Aeid, or Aqua Regia, yielding folutions remark-
able for their property of forming a brilliant
and permanent fcarlet precipitate with infufion
of Cochineal and other analagous fubftances,
(Carmine, and Scarlet-dye.) When united with
Owxy-muriatic Acid in the dry way, by diftillation
with Muriate of Quickfilver, a volatile colourlefs
| G 2 liquor
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liquor is obtained, which, on exvofutre to the
air, emits copious denfe white fumes,’ Sniak:ﬂg
Liguor of Libavius. lig 7 oo
Is flowly corroded by the cantmued appli-
cation of the Acetous- Acid in the form of
vipour; and by long' digeftion, this acid dlf—
folves a fmall proportion of it.

The {olutions of Cauftic Iixed Alkalies, afs
fitted by heat, exert a folvent power both on
Tin and 'its Oxyds, but moft on the latter:
Canflic Ammonia affe&s only the Oxyds.

Is little affetted in the dry way, either by
Alkalies or Earths, but decompofes the com-
pounds of the former with the Sulphuric Acid.
Detonates rapidly with Nitre, and decompofes
Muriate of Ammonia. -

Decompofes moiftened Nitrate of Copper with
an impetuofity prodoéive of adtual combuftion.

May be united more or lefs readily with all
the other Meials, and in various proportions ;
occafioning in moft of them an alteration in
their Malleability, Fufibility, Specific Gravity and
Hardnefs : with Copper, according to the pro-
portions, forms Gun-Metal, Bronze, Bell-Mezal,
Speculum-Metal ; with a {mall proportion of
Iron becomes harder and more fonorous; with

half
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half its weight of Bifmuth forms Tutenag ; with
an equal weight of Lead, Soft Solder. When
free from A fenic does not, in fmall quantity,
much impair the malleability of Go/d.

Melted with Sulphur, produces a dark grey,
ftriated, brittle compound ; which, if prepared
by fublimation, is of a light fpongy texture
and compofed of golden coloured fcales, ufed
Eﬂ; imitate bronze, : Sulpburated Oxyd of Tin,
Aurum Mufivum ; which may alfo be prepared
by heating gradually equal parts of Sulphur
:{I,ld the White Oxyd. |

May alfo be combined with Pho/phorus. -

\Order of Attra&ion in the moift way, Sebacic,
Tartareous, Muriatic, Sulphuric, Oxalic, Arfenic,
Phofphoric, Nitric, Swuccinic, Flyoric, Saccho-
ladtic, Citric, Formic, Laélic, Acetic, Boracic,
Pruffic, Potafb, Ammonia ; in the dry way, Zinc,
Quickfilver, Copper, Antimony, Gold, Silver,
Lead, Iron; Manganefe, Nickel, Arfenic, Platina,
Bifmuth, Gobalt, Alkaline Sulphurets, Sulphur,
Phofphorus. | |

Employed in the compofition of Solder,
Pewter, Bell and Gun-Metal, Printer’s Types,
&c. in the filvering of Mirrors, conftruion of

Elecirical
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Eleétrical Infiruments ; in Tinning, E rtame!!ing,
Dying, Medicine, &c.

Of Bifmuth.

Found 1ft. Native; 2d. in union with Oxy+
gen, Native Oxyd ; 3d. with Sulphur Sﬂfpbum
of Bifmuth. ’

Manner of procuring it from its Ores.

Colour, yellowifh white.— Specific gravit‘y
9.822.—Texture foliated—not very brittle.”

But little fubje& to tarnifh, Melts at 460
Farenh. and in cooling cryftailizes into cubes.

If kept in fufion with accefs of Air is con-
verted at firlt into a bluith and afterwards into
a brown Oxyd.—Heated to rednefs burns, with
a fmall blue flame, and emits a yellowith fmoke,
condenfibie into an Oxyd of a fimilar colour,
( Flowers of Bifmuth), which by increafe of
heat melts into a greenifth G/afs, analogous to
glafs of Lead.

Diflolves moft readily in the Nitric Acid, and
furnifhes a falt, which detonates readily when
expofed to fudden Heat ; and which may be

decompofed
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Jdecompofed by the affufion of Water, yielding a
white Oxyd, ("Magiftery of Bifmuth). The
other acids diffolve its oxyds, but do not aé&
upon the metal. &

Its precipitate by Sulpburet gf Ammonia of a
fimilar appearance to that which this produces
in folutions of Lead.

Deflagrates both with Nitre and with Oxy-
muriate of Potafb, and is converted into an
Oxyd, which, like thofe already mentioned,
facilitates the fufion of the Earthy Bodies, and
alfo of the other Metallic Oxyds.

Combines with moft of the other metallic
Subjlances, rendering Platina, Gold, and Silver
more brittle, and the metals in general more
fufible.

Precipitates Platina, Gold, Sitver, and Quick-
filver from their acid folutions, but is itfelf pre-
cipitated by Lead. e

Has very little affinity to Pho/phorus.

Unites eafily with Su/phur into a bluith-grey
ftriated compound, which refembles the native
Sulphuret, and may be decompofed by Sifver
and Lead.

Its Oxyds, like thofe of Lead, diffolve in
Unétuous Oils by the affiltance of heat.

Order
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- Otder of Attradtion in the moift way, Oxalic -
Acid, Arfenic, Tartareous, Phofphoric, Sulpburic,’
Sebacic, Muriatic, Nitric, Fluorie, Saccho-lalic,
Succinic, Citric Formic, Laétic, Acetous, Pruffic,
Carboniz, Ammonia; in the dry way, Lead,
Silver, Gold, .%{fﬂ%‘f loery Amtimony, Tin, Copper,
Platina, Nickel, Iron, me, Alkaline Sulpburets,
Sulpbur.

Uled in the compofition of Pewter, Solder,
and Printer's Types, in Painiing, Imitation of
Silvering, and occafionally in place of Lead in

the refinement of Go/d and Sz!wr, and in Af
Vois

-

Of WNickel.

Found 1ft. alloyed with Iron, Native Nickel;
2d. combined with Oxygen, Native Oxyd ; 3d.
with Imn Arfenic, Cobalt and Cnpper, Kupfer
Nickel. -

Extrfmfl}f difficult to obtain it free from
iron : accordingly varies fomewhat in cnlour,'
being occafi onally reddifh, yﬂ?awg/b or “oreyifh

h_:te,—Spcc:ﬁ-: gravity alfo ‘varies from 7.88

to
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t0 9.333.—Texture minutely granulated.—Hard
yet fomewhat malleable. Is likewife (perhaps
from the admixture of iron) magnetic.

Requires nearly the fame heat as iron to
fufe it ; is very fixed in the fire, and difficult of
oxydation by heat.

Deflagrated with Nizre yields a greenifb Oxyd,
which communicates a hyacinthine tinge to
Glafs.
~ All its folutions of a green colour : that in
the Nitric Acid (in which it diffolves moft
readily) affords green rhombic cr}rﬁalf.—Prc-
cipitated from its folutions by lime water, and
by the alkalies ; Ammonia re-diffolves it, and
produces a &lue {olution.

Forms brittle compounds with Go/d, Cﬂ]:jbfr,
Iron and Tin; refufes to combine either with
Silver or Quickfilver, and unites readily by
fufion both with Sulphur and Phofphorus. =

Order of Attradtion - in the moift way,
Oxalic, Muriatic, Sulphuric, Tartareous, Nitric,
Sebacic, Phofphoric, Fluoric, Saceho-laclic, Succinic,
Citric, Formic, Laétic, Acetous, Arfenic, Boracic,
Pruffic and Carbonic Aecids, Ammonia ; in the dry
Way, frw:, Cobalty Arfenic, Coppery Gold, Tin,

Antimonys
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Antimony, Platina, Bifmuth, Lead, Silver, Zine,
Alkaline Sulphurets, Sulpbur, Pho[phorus.
"This Metal not yet applied to any ufe.

e e T AR B e

Of Arfenic.

Found 1ft. alloyed by Iron, Native Arfenic;
2d. combined with Oxygen, Native Oxyd ; 3d.
with different proportions of Sulphur, Realzar,
Orpiment ; and 4th., with Sulphur, Jron and
fometimes Silver, Mifpickel.

Colour, feel-grey—texture, [caly—very brit-
1/e, but not hard.—Specific gravity 5.763 to
8.31.—Mauch difpofed to tarnifb.

Volatile in clofe veflels at 356 of Farenb.
and in condenfing cryltallizes in tetrahedrons.

If expofed to 4ir under the heat of ignition,
burns with a blue flame, and is converted into
a white Oxyd, Commen white Arfenic, Flowers
of Arfenic, Arfenious Acid.

"This foluble in about 8o times its weight of
cold and 15 times its weight of boiling water.
—Tafte, cayffic.—Lcfs volatile than the Regu-
lus.—Emits a garlic fmell on the application of

Heat,
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Heat.— Vitrefcible. — Promotes the fufion of
Earthy Bodies, When melted with Sulshur,
produces different fhades of colour, according
“to the proportions and the degreaﬁ of Heat or
ftate of  oxydation; hence artificial Orpiment
and Realgar.—By treatment with the Nitric
Acid, becomes more completely oxyoenated,
Arfenic Acid.—Decompofes Nitre in the dry
way, producing a neutral cryftallifable fale,
Arfenical Salt of Macquer.—1f diftilled with
unétuous matter, reaflumes the form of Regulus.

In its metallic ftate, decompofes moft of the
mineral acids; the nitric moft readily : if pow-
dered and thrown into Oxy-muriatic Acid Gas
burns with a white flame.

Unites with moft of the other Metals ; ren-
dering brittle thofe which are du&ile, and in a
remarkable manner increafing the fufibility of
fome, and diminithing that of others: thrown
into Oxy-muriatic Acid Gas, burns with a blue
flame.

To the red and yellowith metals communi-
cates a filvery whitenefs.

Soluble in Alkaline Sulphurets. Soluble alfo
in Uncfuous Oils, with which it forms a confift-
ent mixture,
% Combines
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Combines readily with Phofphorus, . .

Molft of the preparations of this metal in 3
high degree soxious; the deteétion ‘of their pre-
{ence therctore often of great moment:1the
beft antidote, Hepatic Waters and Alkaline Sul-
phurets. i

Order of attradtion in the rnmﬂ: way, Mu-
riatic Acid, Oxalic, Sulpburic, Nitric, Sebacic,
Tartareous, Phofphoric, Fluoric, Sa¢cho-lactic,
Suscinic, Citric, Formic, Lallic, Arfenic, Acetous
and Pryffic, Ammonia, Unctuous Qils, Water :
in the dry way, Nickel, Cobalt, Copper, Iron,
Sitver, Tin, Lead, Gold, Platina, Zinc, Antimony,
Alkaline Sulphurets, Sulpbur, Phofphorus.

Ufed principally in Gf;gﬁ-makmg, Pam;mg,
and Medicine, e iy o

Of Cobalt.. .

Found 1ft. aJloyed with Arfenic, Grey Cobalt
Ore ; 2d. united to Oxygen, Native Oxyd ; 3d,
to Arfenic Acid, Cobalt Bloom ; 4th. to Sulphur,
Sulphuret of Cobalt ; and sth. to Arfenic, Iron,
and Sulphur, White Cobalt Ore. _

Colour,
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Colour, . Zight grey. - Specific gravity, from
7.7 to 8,53.—Compacl, brittle ; harduefs that of
Tin, - _

When very pure, malleable in a red heat.—
Fufes at 130 Wedgw. and in cooling cryltallizes
in irregular prifms.—Undergoes no change
either on expofure to Air or Water at a com-
mon temperature ; but, when heated in contadt

‘with air, yields at firft a brownifh oxyd, Zaffre,

which on further expofure becomes blue, and
on fufion with Silex, produces a blue glafs,
Smalt, Powder-blue.

Diflolves with more or lefs facility in feveral
acids 3 moft eafily in the Nitric Acid.

With the Muriatic and Oxy-muriatic Acids
forms compounds, the reddifh folutions of
which, as often as expofed to heat, change to
a beautiful green, Sympathetic Ink.

Detonates feebly with Nitre.

Unites by fufion with moft of the other
Metals,

Combines difficultly if at all with Sulphur ;
more readily with Alkaline Sulpburets.

With Phofpborus forms-a compound more

fufible than itfelf.

Its Oxyd {oluble in Ammonia.
Order
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Order of Attra&tion in the moit way,
Oxalic 4id, Muriatic, Sulpburic, Tartareous,
Nitric, Sebacic, Phofphoric, Fluoric, Saecho-lactic,
“Succinicy Citric, Formic, Lallic, Acetous, Arfenic,
Boracic, Pruffic, Carbonic, Ammonia; in the
‘dry way, Iron, Nickel, Arfenic, Copper, Gold,
Platina, Tin, Antimony, Zinc, Aikaline Sulphureis,
Sulphur ? Phofphorus.

'Ufed to colour Glafs, in Glazing, Enamelling,
Painting, Wafbing, &c.

Of Zinc.

Found 1ft. combined with Oxygen, and fre-
quently mixed with Oxyd of Iron, Silex and
Alumine, Calamine ; 2d. with Sulphur, Oxygen
and other fubftances, Sulpburet of Zinc or Blend ;
ad. with Sulphuric Acid, Swlpbate of Zinc;
ath. with Carbonic Acid, &c. Carbonate of Zinc?

Colour bluifb-white. Specific gravity 7,190.

Somewhat malleable, and more fo when cold
than hot. Texture /aminated.

When heated is eafily pulverifed ; and like
iron is capable of decompofing Water. Melts
at about 700 of Farenh. Very eallly volatilized.

In
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" In conta with air, burns foon after ignition,
with a brilliant flame, and furnifhes a white
flocculent Oxyd (Flores Zinci P. L.), convertible
by an increafe of heat into a yellowith Glaf;.

Is readily a&ted on by Acids. During its
folution in the Sulphuric and Muriatic Acids,
Hydrogen Gas is evolved. Produces with the
former Acid, a ftyptic eryftallifable falt, (Zincum
Vitriolatum P, L.) ; is alfo alted on by Alkaline
{olutions, and by Water previouily impregnated
with Carbonic Acid Gas.

May be precipitated from its folutions by
Earths and Alkalies.

Decompoles, in the dry way, Sulphate of Pot-
a/h and many other compounded falts. Deto-
nates violently with Nitre. By fimple trituration
decompofes Muriate of Ammonia. Is alfo capa-
ble of precipitating A/um, in the moilt way.

Unites with all the other metallic fubftances
except Bifmuth; giving to Copper additional
elafticity, durability, and hardnefs.

In its metallic form cannot be combined with
Sulphur ; but when oxydated unites readily
with it

Order of attra&tion in the moift way, Oxalic
Acid, Sulpburic, Muriatic, Saccho-laclic, Nitric,

Scbacic,
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Sebacic, Tartareous, Phofphoric, Citric, Succinicy

Fluoricy Arfenic, Formic, Laélic, Acetous; Boracic,
- Pruffic and Carbonic, Ammonia ; in the dry
way, Copper, Antimony, Tin, Quickfikver, Silver,

Gold, Cobalt, Arfenic, Platina, B ﬁfmfb Lead,

- Nickel, Iron.
Ulfes—in Alloys, parucuiaﬂy wnh Copper and

Tin; externally and internally in Medicine.~452=

A powerful agent in evolving Galvanifm.

Of Antimony.

Found 1ft. Native; 2d. alloyed with Arfenic,

Native Arfenical Antimony ; 3d. in union with -

Oxygen, Native Oxyd; 4th. with Muriatic
Acid, Muriate of Antimony; gth. with Arfenic
Acid and Sulphur, Red Antimenial Ore; 6th.

with Sulphur only, Grey Antimonial Ore; and.

7th. with Iron, Arfenic, Sulphur, and {ome-

times Silver, Plumofe Antimonial Qre.
Manner of extracting it from its ores, and
the different procefles for obtaining its Regulus.
Colour, filvery-white. Hardnefs, equal to
Zinc.

N e e e
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Zinc.- Texture, laminated. Very brittle. Sp. Gr.
from 6.702 to 6.860. Simply lofes its luftre
on expofure to the Air ; and is not altered by
Water unlefs expofed to it when red hot.

Melts foon after ignition; on cooling crystal-
lizes into o&tohedrons; is wolatile in clofe veflels.,
When heated in conta& with Air is converted
into ‘a light white Oxyd, (Argentine Flowers of
Antimony,) which are foluble in water, and fu-
fible into an Hyacinthine Glafs ; in clofe veflels
by parting with different portions of oxygen, -
thé}r -acqui-re a brown, orange, or yellow colour,

Decompofes both the Suiphuric and Nitric
Arids, the former with, the latter without, the
afliftance of heat. Requires long digeftion for
its folution in the' Muriatic Aeid ; but in the
Oxy-muriatic diffolves with great facility.

Precipitable from the latter by Zinc or Iron
in the form of a black Oxyd, which when dried
by a gentle heat takes fire {pontaneouily in the
air, and is converted into white Oxyd.

Decompofes, in the dry way, moft of the
faline Compounds of the Sulphuric dcid. Dero-
nates readily with Nifre; and decompofes
Mauriate of Quickfilver.

B Combines
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Combines with moft other Mefals, and ren-
ders them brittle. Said more than any other
metal to diminith the Magnetic property of Iron.

Unites with Su/pbur in all proportions, and
forms with it a grey friated compound, Anti-
mony of the fhops. : i

This when expofed for a continuance to a
low heat, yields a grey Oxyd, which by fufion is
converted into a yellowifh Glafs (Vitrum Anti-
monii P. E.); this levigated and mixed: with
melted wax forms the Vitrum Antimonii Geratums

Roafted with Harifhorn and afterwards ig-
nited, yields a white Powder, (Pulvis Antimoni-
alis Po L.  Antimonium Calcareo-Pho/phoratum
P. E.)—When deflagrated with Nitre, is more
or lefs decompofed according to the degree of 4=
combuftion (Antimenium Calcinatum P. L. A::f:;a* E
monium Utum cum Nitro P. E.  Crocus Antimo f}f”F
P. L. and P. E.) i

Nature of thefe preparations.

Reduced to powder and boiled in a folution
of Pota/b, depofits, on cooling, an orange co-
loured precipitate ( Kermes Mineralis Ph. Suec.);
on the addition of the Sulphuric Acid to the

fohation whilit hot, a browni/b red precipitate,
(Sulpbur

"‘*-.

l|.
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{Sulpbur Antimonii pracipitatum P. L. and P.E.)
Thefe Hydro-fulphurated Oxyds of Antimony.

A mixture of Sulphuret of ./f?;rfmdﬂy and Mu-
riate of Quickfilver or of Crorus of Antimuny and
common Salt, with the addition of Sutphuric deid,
produces, by diftillation, a butyraceous com-
pound (Antimonium Muriatum P, L. and P. E.),
which on the affufion of common water, or by
the addition of Potath, furnithes a white Oxyd,
Powder of Algareth. 'The combination of this
with acidulous Tartrite of Potafh, forms a triple
falt (Antimonium Tartarifatum P. E.)

A fimilar preparation obrained from Glafi or
Crocus of Antimony (" Antimonium Tartarifatum
P. L.), which are alfo foluble in different kinds
of Wine (Vinum Antimonii P. L.)

Order of attration in the moilt way, Sebacic
Acid, Muriatic, Oxalic, Sulpburic, Nitric, Tar-
tareous, Saccho-lactic, Phofphoric, Citric, Succinic,
Fluoric, Arfenic, Formic, Lactic, Acetous, Boracic,
Pruffic and Carbonic ; in the dry way, Iron,
Copper, Tin, Lead, Nickel, Silver, Bifimuth, Zinc,
Gold, Platina, Quickfilver, Arfenic, Cobalt, Al
kaline Sulpburets, Sulphur.

Ufed in the compofition of Printer’s Types,
~ and of Najls for Coppering Ships, in Medicine, &c.
H 2 of
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Of Manganefe.

Found ift. Native ; 2d. in un-icﬁ‘With'ny.
gen, Native Oxyd ; and 3d. with Oxygen, Silex,
Iron, and Alumine, Siliccous Manganefe.—Said
alfo to be contained in the afhes of moft Vege-
tables. |
Colour dull or greyifb white. Texture, gra-
nular. Sp. Gr. from 6.850 to 7. Hardnefs
next to fron. . Very brittle.

Next to Plarina difficult to fufe; but oxy-
daics more eafily than any other metal: its
Oxyd of diflerent colours, white, red and black.

Soluble in the diluted Sulphuric, in the Nitrie,
Mouriatic and feveral other acids.

In the ftate of Oxyd, occafions in the Muriatic
Acid a ftriking change of properties, by impart-
ing to it a portion of its Oxygen.

Its adtion on the Alkalies not yet afcertained.

When oxydated, decompofes both Nitrate of
Potafb and Muriate of Ammonia, in the dry way.

In this ftate unites by fufion with the Earthy
Bodies, and when added to'Glafs, either renders
it colourlefs or communicates a violet tinge, ace

cording to the degree of Oxydation.
'- Unites
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Unites alfo, by fufion, with Su/pbur; into a
yellowifb-green mafs. By mixture with unétuous
fubftances fometimes occafions Inflammation.

Combines in the merallic ftate with moft of
the other Metals, rendering Gold and Iron more
fufible, Copper lefs.

Order of attra&ion in the moift way, Oxalic
Acid, Citric, Phofphoric, Tartareous, Fluoric,
Muriatic, Sulpburic, Nitric, Saccho-lallic, Suc-
cinic, Sebacic, Arfenic, Formic, Laclic, Acetous,
Pruffic and Carbonic ; in the dry way, Copper,
Iron, Gold, Silver, Tin, Alkaline Sulphurets.

Employed principally in Glafs-making and
Bleaching.

= —— e

of Tﬂﬁﬁ% or W olfram.

Found, 1ft, in an acid form in combination
with Lime, Tungstate of Lime; and 2d. with
Oxyd of Manganefe and of Iron, Silex, and
Tin, Wolfram.

Colour fleel grey. Texture granular. Ex-
tremely hard. Sp. Gr. 17.6.

Nearly infufible, requiring a heat at lcalt

- equal to 170° Wedg.
Yields
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Of Ma{y&deﬁa.

Found in combination with Sulphur, Molyb-
dena, formerly confounded with Plumbago.

Hitherto obtained only in agglutinated grains.

Colour, externally whiti/h yellow, internally
grey. Sp. Gr. 7.5. _Brittle.

Lefs fufible than either Platina or Manganefe.

According to the experiments of Mr. Hatchett,
is capable of combining with four different
portions of Oxygen, producing a black, a blue,
a green Oxyd, (Molybdous Acid,) and a yellow or
white (Molybdic Acid.)

‘When combined with Iren, Copper and Silver,
renders them friable.
~ In union with Sulpbur regenerates Sulphuret
of Molybdena. |

Order of Attra&ion unknown,

Not yet applied to any ufe.

Of Titanium.

Found combined with Oxyger in the Red

Schorl of Hungary ; and in Manachanite.
Of
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Its Oxyds fo rapidly reduced on heated Char-
¢oal as to occafion atual detonation.

Of Chrome.

Found 1ft, in an Acid form combined with
Oxyd of Lead, Red Lead of Siberia; and in a
fimilar acid form in the pale red Ruby; 2d. with
Oxygen, in the green Emerald of Peru.

May be obtained in a concrete acid {tate, and
of ared colour, from the two firft, by treatment
with Carbonate of Potafb ; or in the form of a
green Oxyd from the laft by treatment with
Muriatic Acid.

Has as yet been but imperfeétly reduced.

Of a greyifb white colour ; very hard ; wvery
brittle ; and wery difficult of fufion,

Not foluble in the Muriatic or Sulphuric
Acids ; and difficultly in the Nitric and Oxy-
muriatic.

Combined, in its Acid ftate, with Muriatic
Acid, is capable of diflolving Gold.

of
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OF CCMBUSTIBLE SUBSTANCES.

* The fubftances ufually denominated Combu/~
tible, are fuch as are more efpecially remarkable
for exhibiting the phenomenon of Combuftion,
when heated to a certain degree in contat with
Air.

The changes produced on the A:ir in this
procefs, and the alteration which the inflammable
Subftances themfelves undergo, already par-
ticularly treated of.

In their Form, Confifience, Weight, Volatility,
&c. the fubltances of this clafs differ widely
from each other. They are comparatively
lighter than moft other bodies.

. May be divided into two clafles—S8imple and
Compounded. _

The fimple combuftibles are, Hydrogen, Car-

bon, Sulpbur and Phofphorus.

Hydrogen.

Already treated of under Aeriform fluids.

Carbon.
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Carbon.

Obtained in its common form, Charcoal, from
vegetable, animal and bituminous fubftances
by expofure to heat in clofe veflels.

Varies in its form, quantity, and purity, ac-
cording to the nature of the fubftance from
which it is prepared.

The charcoal of common wood, 4lack, light,
brittle, fonorous, infipid, inodorous, and of great
durability. |

Capable of fufhunmg the moft intenfe de-

grees: of Heat in clofe veflels, without alter-

ation ; but upon accefs of Air, burns with a
white flame, and vyields Carbonic Acid Gas,
leaving behind a fmall quantity of earthy faline
Afbes.

Decompofes the Sulpburic zf::d' and all its
compounds, by the afliftance of Heat.

Decompofes alfo the Nitric Acid without Heat,
and fometimes with fuch rapidity as to occafion
Combuftion. Detonates with Nitre.

Diffolves, by fufion, in the fived A!km"w.r 3
very readily alfo in Alkaline Sulphburets.

Combines by cementation with Iron either

in
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i a fmall pmpartlon, Stf-ef or in a larger,
Plumbago.

Of the properties and ufes of Nrmw Plum-
bago. '

Charcoal remarkable for: correéting Fefor,
and depriving many f{ubftances of Colour, efpes
cially when ufed in its frefh-burne ftate.

Exifts in its pureflt form in the Diamond,
which for its complete combuftion requires
more oxygen than charcoal, and produces a
larger portion of Carbonic Acid Gas.

Ufed chiefly as an article of Fuel, and in
certain arts, trades, and manufaétures.

OF Sulphur.

Found either uncombined, as depofited by *
water, or fublimed by fubterranecan fire, Native
'Sﬁ@éur; or in combination with other bodies,
more efpecially with different Metals.

May be obtained artificially by the decom-
pofition of Sulpburic Acid.

* Colour, pale yellow.—Sp. Gr. 2.033.—Hard,

brittle, infipid, zrgﬁafuéfe.—ﬁrﬂry eafily melted.—
| Sublimes
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Sublines in clofe veflels into light yellow ﬂuw:rs, .
(F;’am- Sulpburis P. L.) |

Burns with a b/ue flame, and by abfﬂrbmg
Oxygen from the Air, is converted into Sulphu-
reous Acid Gas, Sulphureous or Sulphuric Acid,
according 'to the proportion of this principle.—
similar effeéts are produced on it by df:ﬂagra-
tion with Nitre,

Is litde affeéted by Acids.

Unites readily with the A/kafies, and alfo with
the faline Earths, producing liver-coloured com-
pounds (Suéphuret of Potafh, &c.) which ‘are
foluble in Water, and may be decompofed by
all the Acids (Sulpbur pracipitatum P. L.

‘When intimately mixed with certain propor-
tions of Potafb and Nitre, produces a compound
which when gradually expofed to heat explodes
with great violence (Pulvis fulminans).

With Nitre and Gharcoal, in mixture, it con-
ftitutes common Gunpowder.

Combines by fufion with all the metals ex-
cept Platina, Gold, and Zinc.

Is infoluble in Spirit of W ine, but unites with
oily matter of every kind, and with all the
liquid bituminons bodies, into compounds of
increafed confitence (Balfams of Sulphur).
| ' Order
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Order of attraction in the moift way, Lead,
Y Tin, Silver, Quickfilver, Arfenic, Antimony, Iron,
Potafh, Ammonia, Baryt, Lime, Magngfia, Unc-
tuous Oils, Effential Oils, Ather, Spirit; in the
dry way, Potafb, Soda, Iron, Copper, Tin, Lead,
Silver, Cobalt, Nickel; Bi f nuth, Antimony, Quick-
f lver, Arfenic..
Employed prmc:paily in .Bfeacémg, in- the
manufature of . Sulphuric Acid, and of Gun-
powder, frequently allo in Medicine.

of -Pﬁtﬁgamﬁ

Obtained, by decompofing calcined Bones by
means of diluted Sulphuric Acid, evaporating
the fupernatant liquor to the confiftence of a
{yrup, mixing it with powdered Charcoal, and
diftilling in the open fire ; or by adding Nitrate
or Acetite of Lead to common Urine, colle&ing
the precipitate, mixing this with Charceal and
diftilling as above.

Purified by cautious re- dlﬂlllatmn, or {train-
ing it, when melted, through leather.

Colour pearly-white. Semitranfparent. Waxy.
Infoluble in Water. Very fufible.

When
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When expofed to air, at a low temperature,
emits a white fume, and is Juminous in the
dark ; if heated, buras with great 'rapiditj; 3
and in" both cafes acquires acid propertics,
Phofphoric Acid.

Decompofes the Nitrie Acid, occafioning com-
buftion by the fudden feparation of its Oxypen.

By treatment with the fixed Alkalies or Lime,
yields a permanently elaftic fluid, which ex-
plodes on admiffion of Air (Phofphoric Gas.)

Diflolves in Efential and Unétuous Oils, Spirit
of Wine, and Aihers.

Unites by fufion with Sulpbur.

Unites alfo with feveral of the Metals, and
decompofes moft of their Oxyds.

Ufed in the preparation of liguid Phofphorus,
Phofphoric Matches, and portable Phofphoric
Bottles. Attempts have alfo been made to -
employ it medicinally in fmall dofes.

Compound Combuftibles.

Found abundantly in the vegetable, animal,
and mineral departments ; fome prepared arti-
ficially.

- Confift
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Conlfift principally of Hydrogen and Carbon
variouily combined. |

May be divided into five kinds, Alcobol and
Lther, Fixed Qils, Volatile or E/fential Oils and
Refins, Bitumen.

e, S

(/' Of Alcobol.

Obtained from fuch organifed fubftances, or
their produéts, as have undergone the Vinous
Fermentation, of which thofe containing ﬁéfbﬁ-
rine Matter are alone fufceptible.

This procels materially influenced by Rdﬁ',

Dilution, Temperature, and Expofure to Air.
—Divifible into different ftages, the winous

produ&ive of Alcohol, the acetons afferding
Vinegar, and the putrid generating Ammonia.

Thefe changes promoted or retardel by
various means, Ferments.

Repeated diftillation and dlgc{’t-mn on dried
Muriate of Lime or on Potafb, neceflary to bring
Alcobal to its utmoft degree of purity.

When pure colourlefs and tranfparent.

Talte bor and pungent. Sp. Gr. 0.815.
I Mifcible
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Undergoes fingular changes in its- properties
by treatment with the different Acids ; hence
the preparation of ithers, Oleum Vini, &c.
Diflolves the A/kalies, and many of the com-
pounded neutral Salts, particularly fuch as are
deliquefcent. Alfo diffolves Soap, and adls
readily.as a {olvent on %’Hrmf Qils and Rg/fm,
on Balfams and on Campbﬂr hence the prepa-
-xation of ‘various Spirityons. L;guar.r, Tmﬂﬂrﬁ, |
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Of Fixed Oils.

Obtained both from Vegetables and Animals.

me the former fometimes by boiling, but
moftly by preflure, from certain Fruifs, Kernels,
and Seeds, hence called Expreﬁd Ou’:, _called
allo Unétuous Oils.

From the adipofe membrane of the fatter,
of different colours and confiftence according to
the part, the age, and the fpecies of animal
from which it is taken, Lard, Suet, Fifb Oil.

‘The difference between Animal ‘and Vege-
table Oils not exadly afcertained. The Animal
in dlﬁlllanﬂu furnifh a pecul:ar am& Se&af:c
Acid, ' |

Both vary in the temperature at which they
becope /o/id ; are infoluble both in Water and
A!m}:al become rancid by keeping ; yield, by
diftillation in clofe veflels, an acid Phlegm, a
lighter and a denfer Oil, (Empyreumatic Oil,) a
Targe quantity of Hydrogen Gas mixed with
Carbonic Acid Gas, and leave behind a {mall
proportion of Cbharcoal.

Afford Water and Carbonic Acid Gas by in-
flammation in conta& with Air.

; 12 By
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By mixture with the {tronger Acids, produce,
in fome inftances, faponaceous Campaund: ; in
others occafion Combufiion.

Unite more perfectly with the ﬂi,fea!sfs, more
efpecially with Pota/b and Seda ; with the latter,
form common Soap. .

Unite alfo into faponaceous compounds with
Baryt, Lime, and Magnefia,- '

Have no aion on any of the Metals except
Copper and Iron, but aflifted by heat diffolve
moft of the metallic Oxyds, and when feparated
again from thefe, are found to be fquble in
Alcobol.

Form with Sulpbur a brawmfh ved flnid of 2
difagreeable fmell (Balfamum Sulphwris P. L.)
Combine alfo by the affiltance of heat, with
moft of the Bituminous Bodies.

Confidered as differing principally from the
Volatile or Effential Oils, In cuntammg dlﬂ'erenl:
portions of Mucilage.

Employed in Painting, Vamgf}ymg, Soap- mﬁ:rzg,
“in Mechanics, for Fuel, in Diet, Medicine, &c.

of
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OF Sperma-cari

Obtained from the brain of a particular
fpecies of whale, (Cetus dentatus Lin.) ‘thence
'~ called the Sperma-ceti whale ; obtained alfo in
fmall quantity from the oil of the fame fifh.

After refinement, white, femitranfparent, cryf-
talline, friable, infipid, inodorous.

Differs chiefly from the fixed oils in being
little 'altered by diftillation, and not eafily a&ed
upon by Acids or Alkalies.

. 7 Suppofed to have the fame relation to Uncfu-

ous Oils that Camphor has to the Effential.

"' UOfed chiefly for making Sperma-ceti- candles,

““and ‘in the compofition of Qintments, Plaifiers,
&c. '

of B?EJ-W ax.

~ Depofited by the Bee in the conftru&ion of
" the Honey-comb. Colour, yelow.

Very analagous to Fixed Oils in all its effen-
tial properties. ‘
o Becomes
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Becomes white on exfofure to Air, or treat-
ment with the Oxygemzfd Muriatic Acid.
... Forms the bafis of feveral Cerates, Ointments,
:md .P!a ﬁer.f. P@M ler
o Erﬂplnyed alfo in ,l'cvcral of thc xfr:‘.f, but
prm;:lpally in making Wax candles. e

rrrr

4 4o

~ Obtained from muﬂ: fragq'a,ut vﬂgctaﬂcs by
exprtﬂion, or diftillation with Water. . |
. Tafte pungent. Odotr, cnlour, and cpnf ft.
..ence, various, Mot of them l:ghrcr, fome
heavier than Wazer. '

Thicken and become lefs odorous by abforb-
ing Oxygen when expofed to 4ir; hence the
fuppofed formation of Balfams and Refins,
which differ chiefly in confiftence and the
occafional prefence of Benzoic Acid.

. Alfo affetted by expofure to Light. -

Sparingly f{oluble in Water ; but readlly {o in
Alcohol. .

Vafﬂz‘;ff in clofe T.rcﬂ'els, at ﬂr under the tem-
PerApLe of 212 Farenh, By repeated diftil-

lation

il =
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hlaucm lofe their cham&crlﬁlc properties, and
'are bmugbt nearly to ‘réfemble’ each other..
’ H:ghf)r inflammablé When- heatéd in mnta&
_Wlﬂl dir,
. ﬂ)acumpofe the ﬂmngf:l Acids ; i fome in-
ftances with fuch mplduy as to Dttﬂﬁbﬂ“ﬂ&uﬂl
* Combuflion. ' o i e
as td form Saapr. SRRNEY. & duw el
Combine intimately with Su!pbur |
~ Combine alfo w1tT1 Pﬁcﬁﬁar‘m, Unﬁ#am Ou’.r,
“and ¢ Lampbor. ° e
Purity afcertained by fﬂlutlon in Sp:r:r, or

cxpnfure to Heat.
Chxeﬂ}' emplc}} ed m Mfcﬁrme.

Of | Campéar

Thought to be a Volatile Effential Oil com-
bined with a large proportion of Carbon.
Exifts ‘in ‘many' of ‘the' fragrant plants, as
Lavender, Rofemary, Marjoram, &c. but prin-
cipally procured by diftillation with water, from
a particular {pecies nf laurel, (" Laurus Camphora

Lm )
" Requires
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Requires the addition of a {mall quant'i:tj of
- Lime, in its {fubfequent refinement by fublima-
tion. ‘ ;

- White. Tranfparent. Friable. Talte pungent
~and ditterifp. Specifically lighter than Water.

Evaporates completely if kept expofed to
“the Air, s '

Burns with a white flame, and is entirely
confumed..

Sparmgly foluble in Wafer, but readily fo in
Spirit of Wine and Zthers, in Uﬂ&ﬁam ‘and
- Effential Oils.

Diffolves both in the Sulphuric and Nitric
Arid, without decompofition ; by repeated dif-
tillation with the latter, is converted into a
peculiar Acid. -

Chiefly employcd in Medrrmz.

Of Bituminous Bodies.

Found either liquid and devoid of colour,
Naphtha ; or more or lefs liquid and of a dark
colour, Petroleum, Barbadses Tar ; of a harder
confiftence, Maitha ; or perfeétly folid, black,

and
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“and of a compa ‘or flaty tt:{tlll'ﬂ, A_@bafmm,
Fet, Coal. .
"~ The more liquid ‘Bitumens by continued
expofure to Air, convertible into the more
confiftent, and all yielding fimilai: produéts in
diftillation. In the different kinds of Coal there
exifts more or lefs earthy admixture, and often
Iron Pyrites. -
The bituminous bodies immifcible with Water
~and infoluble in Spirit of Wine.

Of Amber.

Nearly allied to the foregoing.

Found for the moft part in irregular mafles
more or lefs tranfparent, and of a brownifh or
yellowifh colour.—Specific gravity from 1.03 5
to 1.000. Emits a peculiar odour on friction
and becomes eleftric. Melts at s¢o Farenb.
Burns with a whitith flame. In diftillation
yields Water, Empyreumatic Oil, (Oleum Succini
P.L.) and a concrete Acid, (Sal Succini P. L.)

Infoluble in Water and nearly {o in Spirit of
Wine, alfo in all the acids, the Sulpburic Acid
excepted, in the folutions of the Alkalics, and

in
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in gffential .and expreffed Oils ; but the Bajfmm
diflolve it readily.
- Of the methods ufually mnployed~{or rendcr—
ing Amber tranfparent.
~Is probably of wegerable origin.

.--:l.!'Ln-. = ¥

ORGANISED BODIES

Furrn two cl-afﬁ:s, Fegefabfe and A rzmmz‘ con-
filting nearly of the fame conftituent pr111c1ples
or elements, but in different proportions.

The chemical  affinities of the conftituent
principles of both, influenced by the living
principle.

. Carbon, Ilydrogen 'md nygm e prmc:pal

. cnnﬂx,tu;:nt parts of Vfgfraﬁfﬂ, as furnithed by
. Analyfis. They alfo contam Sa!zne, Earrby and
.y A¥etallic matter, the latter in fma!l quantlty
. Gircumftances i n whmh Vegﬂa&fa ﬁ;bﬂances
ﬂJﬁLr from dnimal, |

o] ST ey
LR \ !

. Vegetable Subflances.
"Their natural component parts and pro-

dutions are, Corky: Waody-fibre, Tan, Colouring
Matter,
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Matter, .Exfraé? Oils, Refi insy Wax and Tallow,
Camphor, Gum, Felly, Gluten, Albumen, Cacut-
choue, Starch, Sugar, Native Salts and Earth.
Several of thefe already {poken of.

" Cork,—the éxterior part of the Quercus Suber,
‘a fubftance Jui generis. Yields Suberic’ Acid
by treatment with the Nitric Acid.

- Woody-fibre,—that which is left after the
~digeftion of ligneous matter in Water and Al-
“eabelr >
Tan,—-—;i:lﬂﬁ{ﬁiﬁfd in all’ aftringent vegetable
“fubftances, but moft plentifully in Catechu and
“'the Gall Nut, from the concentrated infufions
: of whach it may be precipitated by Carbonate of
": Par@% or by Aéids. "When dry is of a brown
culour, ‘britdle, of a very: aftringent tafte, very
" {oluble in Water, and il more {o in Alcohol.—
Forms an infoluble compound with Glze, and
| pmduces deep blue precipitate when added
“to the folution of Oxyfu!ﬁbzzra of Iren. On
" diftillation yields an Acid Liguor, a fmall pro-
portion of Empyreumatic Oil and about % its
- quantity of Charecoal.

Cﬂfbﬂrﬁfg: Matter,—that part of Vegetable
Subftances which is attralted by the fibres of
Silk,
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Srﬁ' Linen, Wool, &ec. in the a&t nf dying.—
1.D1ffers in its mher properties acmrdmg to the
ﬁ;b_;e_& from which it is obtained.
Extraél,—obtained from the watery infufion
.of Saffron, and many other plants, by evaporating
- it.ro drynefs. - Diftinguithable from all other
vegetable fubftances by being foluble both in
Water and in Aleobsl, but not in Sulpburic Lther.
Gum—rprocured moft plentifully from certain
fpecies of Mimofa. When pure, colourlefs,
_infipid, foluble in Water but not in Aleohol or
QOils.—Not prone to decompofition b}r keepmg
—Soluble in the Vegetable Acids without alter-
‘ation, but decompofed by the Mineral. 100
‘partﬁ faid to confitt. of 65.58 Oxygen, 23.08
~ Carbon, and 11.54 Hydrogen.—An article of
the Materia Medica ; ufeful alfo in divers ma«
nuﬂl&urcs, partmular]}r in Calico Prm!mg
Jelly,—obtained from the cxpreﬂ'ed juice of
Currants, and many other fruits, in the form
of Cozpulum, by allowing the juice to remain
_ for fome time at reft, decanting off the thinner
part, and wafthing the remainder in a {mall
quantity of water.—In this ftate is nearly co-
lourlels, and of a tremulous confiftence.—
Soluble in hot water, but agaih coagulates in
; cooling.

e
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tooling.—When dried becomes tranfparent.—
Combines readily with A/kalies, and by the
Nitric Acid is converted into Oxalic.

Gluten,—the grey coloured tenacious and in-
fipid fubftance which is left behind in wafhing
the pafte of Wheaten Flour in repeated portions
of Water. 1In its moi/? tafte much difpofed to
putrify. —When dried refembles Glue. —1In
boiling water lofes its tenacity.—Soluble in all
the acids, and in folutions of the Alkalies,
by the affiftance of heat.—Infoluble in #ater,
Alcobol, Athers and Ojls.—Differs from moft
other Vegetable fubftances, and refembles 4nimail
in containing Azote.

Albumen,~—fo called from its refemblance to
white of egg.— Obtained by expofing to a
boiling heat, the water employed in the pre-
paration of Starch from flour, or the depurated
exprefled juice of Scurvy-grafs, Creffes, and
moft other cruciform plants.— Separates at
this temperature in the form of Coagulated
Flakes.—Is alfo precipitated from its watery
folutions by Alcobol and Acids.—When dried
refembles Glue, and is then readily foluble in
Alkalies~In diftillation yields Carbonate of 4m-
monia, and confequently contains Azofe.

Caoutchauc,
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Caontchoue,—the infpiffated milky juice of
certain trees, the Hewvea Cagufchouc, fafrﬂ_pba
Elaftica, and others grﬂwmg chiefly. in South
America. When frefh is of an afh colour ;
without tafte or fmell. —Very elaftic.—Sp. Gr.
0:933.—Not altered by Air. -—Pcrfc&l}r iﬁfalu-
ble in W rer.-—-So]uble in re&gﬁec{ Pfrraffym —
Velatile Qils, and in pure Erber, but not m
Alcobol.~—Is decompofed by the aiﬁﬂtdncc (_:_f
heat both by the Sulphuric and Nitric Acids,
but not affeted by Alkalies.—Melts readily
when hcated, yields Ammonia in diftillation,
and in the open fire burns with a white flame.

Starch,—the grey or white fediment depofited
by Wheaten Flour, Potatoes, and various other
vegetable fubitances, after diffufion in water.—
Has fcarcely any {mell, and but little tafte ;
though infoluble in cold W ater, combines with
it by bailing into a kind of Mucilage.—Alto-
gether infoluble in < Alcohol, and not rf:adlly
aded on by diluted Acids ; but fo]ublﬁ without
decompofition by A:’.%m’:f.f, unlefs when thcgr
are concentrated and aflifted by heat. B}r de-
fiructive diftillation yields a large proportion of

"Garbon.  Suppofed to be converted into Sugar
in the procefs. of Malting. R
N | Sugar,
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Sugar,—-—the produce of the Arundo Sacchari-
ﬁm or Sugar Cane, Sugar Maple, Beet, Carrot,
and man}r other vegetables. ——HWhen purified,
of a white colour, fweet, mﬂdﬂroﬂs, not fub-
JE& to alteration by expofure to Air ; very foluble
in water,  and :ry.rraz?’zzm‘;ff {oluble alfo in
A!raba! but not in fo large a proportion.—
_Readﬂ}r decamp{}fed both by the Sulphuric and
N itric Acids ; in the weaker Acids merely {folu-
blf: —Forms with Potaf/b a bitter aftringent
compound infoluble in Aeobol ; forms a fimilar
‘ﬂne_ with Lime. On decompofition by heat
‘yields Water, Carbonic Acid, Carbonated Hydro-
gen Gas, Empyreumatic Oil, Acetous Acid, and
Charcoal. — 100 parts confift, according to
Lawy' rer, of 64 Oxygen, 28 Carbon, and '8
- Hydrogen. |

.-I--|1-

Animal 'Sﬂéﬁdﬂcm

Yield in general, by analyfis, more Azofe
- than Vegetables. |

Their principal conftituent parts and pro-
dultions are, Fibrine, Albumen, Gelatine, Mu-
- cilage, Urea, Sugar, Qils, Refins, Sulpbur, Phg/

- phorus, Acids, Alkalies, Earths, Metals.
Thofe
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Thofe not already treated of are,

Fibrine,—commonly called coagulable Iymph,
is that which remains on wathing the craffa-
mentum of blood in fucceflive portions of
water, till it ceafe to give out any colour.
Bears a flrong refemblance to mufcular fibre }
is white, taftelefs, {oft, duétile, ciaftic, infoluble
either in Water or Alcokel; in boiling water
becomes hard and inelaftic; in its foft ftate
much difpofed to putrify ; by long digeftion in
water is converted into a particular fpecies of
tallow.—Soluble in moft of the 4ids, and in
the ftronger folutions of both the fixed Alkalies,
with which, by the afliftance of heat, it forms
a viflcid bitter foap. In diftillation yields a large
proportion of dmmonia.

Albumen,—contained in the ferum of blood,
and in various other animal fubftances; moft
abundantly in white of egg. In its moift and
frefh ftate is nearly without colour, tafte or
fmell—vifcid—readily foluble in cold water—
diftinguifhable from other animal fluids ‘by co-
agulating at a temperature of 165 Farenh.~—
Arids and Alcobol produce on it a fimilar effe@.
‘When coagulated is infoluble in water.—Tan
added to its aqueous folution, furms with it a

- copious




























¢ )

copious yellow coloured tenaceous precipitate,
which, when dried, is brittle, and not fufcep-
tible of putrefaion.—#bumen foluble in Al
kalies and Alkaline Earths: — In _diftillation
yields the fame produéts as Fibrine, but with a
lefs proportion of Ammonia. |
Gelatine,—or]elly, obtained byboiling certain
animal fubftances, particularly fkin, in common
water, evaporating the decoétion to the necef-
. fary degree of confiftence, and allowing it to
- cool.—When pure, tranfparent and colourlefs.
Soluble both in cold and hot water, very
readily in the later, even at a temperature of
9o Farenb.—By drying becomes femi trani-
parent, hard, brittle, and of a vitreous fracture,
Glue.—Is infoluble in Alcolol ; - Alkalies require
the afliftance of heat, but #ids diffolve it with
great facility, even when diluted.—With Za# it
forms, like Albumen, a yellowith coloured plaf-
tic compound, infoluble in. water, and not
{ufceptible of putrefaction ; hence the theory
of Tanning.~—Heat decompofes it like other
animal fubftances.
Urea;—procured from frefh Urine in the form
of fmall cryftalline plates, by evaporating it to .

the confiftence of fyrup, digefting this when
X cold






