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) On the Cfﬁgﬁﬁmrfm!

There is no one who has ferioufly attended
to the ftudy of lithology, without being at the
fame time aware of the neceflity of eftablifhing
divifions to facilitate the knowledge of fiones,
and to remove the numberlefs difficulties which
would otherwife oppofe the acquifition of that
knowledge.

It is an obvious difference between living
creatures and the fubjects of the mineral king-
dom, that thefe laft are continually modified
by external caufes, fuch as air, water, fire, &e.
while the former, being animated and governed
by an internal force, poflefs charaéters of a
more definite and unchangeable nature. The
forms of thefe depend upon their organization ;
and, in general, the proceedings of nature
refpeling them are more confiant, and better
afcertained.

The earthy element appears to be paffive of
itfelf: it is obedient only to the laws of inanimate
bodies ; and we may refer all the pbenomena of
formation or decompofition, which a*fione is
fufceptible of, to the mere law of affinities. This,
no doubt, is the caufe of that varicty of forms,
and that mixture of principles, which fearcely
permit the naturalift to eftablith his fyftem
upon fixed bafes, or to found it upon confiant
and invariable charadlers,

It



of Larths and Stones. 5

If we take a view of the proceedings of all
the naturalifis who have hitherto written, we
may eafily reduce them to three claffes.

1. The firft clafs, carried by the imagination
alone to that epocha when this globe iffued
from the hands of the Creator, have followed
the actions of the various deftruétive agents
which alter or overturn its furface, In this way
they have thewn us the various rocks fucceflively
depofited or placed upon the primitive globe;
and, by furveying the great phenomena which
‘have happened upon our planet, they have ac-
quired ideas more or lefs accurate refpecting the
vaft works of decompofition and formation.

2, Others have bufied TR enquir-
ing, by analyfis, what are the earths or primi-
tive matters out of which all the ftones we are
acquainted with are compofed. This clafs of
philofophers have fupplied us with the moft
valuable acquifitions refpedting the nature, the
ufes, and the decompofitions of thefe fubfiances :
but the refults of analyfis, though neceffary in
acquiring accurate notions of each fione, are
not of themfelves fufficient to form the bafis of a
method of clafling ; becaufe thefe charaéters are
too difficult to be acquired, and at moft can be
ufed only as fupplementary in the eftablithment
of fuch other methods as may be employed.

2 B o 3. Almoft
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6 On the Claffification

defired, T neverthelefs prefent it to the public
with confidence.. It differs but little from that
followed by Meflis. Beremann and Kirwan: a
circumftance which at leaft affords a prejudice
in its favour. The peculiar advantages which,
in my opinion, it appears to poflefs, are—r1. The
lithologic productions are difiributed equally,
and into three claffes. 2. All the analogous
produdtions are brought together, and arranged
as it were in a natural order. In a word, this
fyftem has fixed my own ideas in the moft pre-
¢ife manner ; and this has more particularly in-
duced me to propofe it to the public*.

The

* I confider what is here publifhed refpecting Lithology
as a fimple and fhort fketch of the principles which I ex-
plain in my Lecures. It would be judging me with too
much ﬂ-:v:nt}r, if the reader were to fuppofe that my pr-::fent
defign is to exhibit a complete performance.

A more intimate acquaintance with this fubjeét may be
obtained by the perufal of the following works: |
1. Effai d’un Art de Fufion, 3 ’Aide de I’Air Vital, par
Erhmann.—Mémoires de M. Lavoifier furle méme Sujet.—
Mémoires de M. 1D?Arcet, fur PA&ion d’un Fen égal, vio-
Jent, et continu, fur un grand Nombre de Terres, Pierres, &c.

2. The Works of Margraff’ and Pott, more efpecially the
Lithogeognelia of the latter, '
- 2, Les Pefanteurs Spécifiques des Corps, par' M. Briffon.

4. Elements of Mineralogy, by Mr. Kirwan.

¢, Le Manuel du Minéralogifte de Bergmaan, enrichi d:

Notes par M. PAbké Mongez. 6 Ta



of Earths and Stones. 7

The various ecarths beneath our feet are, in
general, combinations; and chemifts, by decom-
pofing thefe fubfiances, have fucceeded in ob-
taining, in the laft analyfis, principles which
may be confidered as earthy elements, until fub-
fequent acquifitions fhall either confirm or de-
ftroy our ideas on this fubjedt.

The earthy elements moft extenfively diftri-
buted are five in number ; namely, Lime,
Magnefia, Barytes, Alumine, and Silex.

We fhall not treat of the other primitive
earths announced by Mr. Klaproth, in the ada-
mantine fpar, and in the jargon of Ceylon, be-
caufe they are yet too flightly known, and too
fcarce, to have any influence upon our prefent
divifion.

6. La Minéralogie de M. Sage.

7. Les Ouvrages fur la Cryftallographie de M. de Romé de
Lifle, de M. I’Abbé Hauy, &c.

8. Le Tableau Méthodique des Minéraux, par M, D’Au-
benton.

9. La Minéralogie de M. le Comte de Buffon; in which
that celebrated writer has colleéted a great number of valu-
able facts, whofe merit is independent of all theory.

10. The Mineralogical Works of Meflrs. Jars, Deitrich,
De Born, Ferber, Trebra, Pallas, Gmelin, Linné, Dolomieu,
De Sauflure, De la Peyroufe, &c.

11, The excellent Analyfes of Stones, publifhed from
time to time by Pott, Margraff, Bayen, Btrgmann, Gerard,
Bcheele, Achard, Mongez, &c.

B4 Nature






- Lime, or Calcareous Earth. 9

I. Lime.

This earth has been found totally difengaged
from all combination, near Bath.—See Falconer
on the Bath Waters, vol. 1. page 156 and 157%.
But as this is perhaps the only obfervation of the
kind which we pofiefs, it is indifpenfably necef-
fary to {hew the procefs by which lime may bg¢
obtained in a ftate of the greateft purnity.

For this purpofe chalk is to be wathed in
boiling diftilled water, then diffolved in diftilled
acetous acid, and precipitated by the carbo-
nate of ammoniac, or mild volatile alkali.
The precipitate, being wafhed and calcined, is
pure lime.

This earth pofiefles the following charact
ters :

- 1. It is folublein fix hundred and eighty times
its weight of water, at the temperature of fixty
degrees of Fahrenheit, Kirwan.

2. It has a penetrating, acrid, and burning
tafie.

3. Its fpecific gravity is about 2,3 accord-
ing to Kirwan, and 2,720 according to Berg-
mann. :

4. It feizes water with great avidity; at the
fame time that it falls into powder, increafes in
bulk, and emits heat,

5. Acids



10 Barytes, or Ponderous Earth.

5. Acids diffolve it without effervefcence, but
with the production of heat.

6. The borate of foda, or borax, the oxides
of lead, and the phofphates of urine, diffolve it
by the blow-pipe without effervefcence. :

It appears to be infufible alone, as it has re-
fifted the heat of flame urged by a fiream of vital
air.—Sce the Memoir of Mr. Lavoifier.
© When it is mixed with acids, it forms a fu-
fible combhination ; and it haftens the fufion of
aluminous, filiceous, and magnefian earths, ’
according to the experiments af Mefirs. Darcet
and Bergmann.

II. Barytes, or Ponderous Earth.

~ We are indebted to the celebrated chemifts
Gahn, Scheele, and Bergmann for our know-
ledge of this earth. '
It has not yet been found exempted from all
combination; but in order to obtain it in a
fuitable degree of purity, the following procefs

may be ufed : .
The fulphate of barytes, or ponderous fpar,
which is the moft ufual combination met with on
the carth, is to be pulverized, and calcined in a
crucible, with an eighth part of powder of char-
coal : the crucible muft be kept ignited during
an hour; after which the calcined matteris to be
thrown



Barytes, or Ponderous Earth. TY

thrown into water: it communicatés a yellow
colour to this fluid, at the fame time that a
firong fmell of hepatic gas is emitted ; the
water is then to be filtered, and muriatic acid
poured in: a confiderable precipitate falls down,
which muft be feparated from the fluid by fil-
tration. The water which pafies through the
filter holds the muriate of barytes, or marine
falt of ponderous earth, in folution. The car-
bonate of pot-ath, or mild vegetable alkali, in
folution, being then added, the ponderous earth
falls down, in combination with the carbonic
acid; and this laft principle may be driven off
by calcination. S

1. Pure barytes is of a pulverulent form, and :‘ fo
extremely white. e

2. It is foluble in about nine hundred times
its weight of diftilled water, at the temperature
of fixty degrees, according to Kirwan. 4

3. The Prufliate of pot-afh, or Pruflian alkalj,
precipitates it from its combination with the
nitric and muriatic acids.  This habitude
ﬂiﬁiqguiﬂxes it from other earths.—See Kir-
wan. £ o

4. It precipitates alkalis from their combina-
tions with acids.

5. -Barytes expofed, by Mr. Lavoifier, to
flame fed with oxigenous gas, was fufed in a few

| fecons :









14 Alumine, or Pure Clay.

{hrinks, and becomes full of clefts. A confi-
derable degree of heat renders it fo hard that it
gives fire with the fieel.

When it has been well baked, it is no longer
capable of uniting with water; but requires to
be diflolved in an acid, and precipitated, in order
that it may refume this property.

The experiments of Mr. Lavoifier thew that
pure alumine is capable of an imperfect fufion,
approaching to the confiftence of pafte, by heat
excited by a current of vital air. It 1s then
transformed into a kind of very hard ftone, which
cuts glafs like the precious ftones, and which
very difficultly yields to the file.

The mixture of chalk fingularly affifis the
fufion of this earth: it is fufible in a crucible
of chalk, according to Mr. Gerhard, but not in
a crucible of clay.

The borate of foda, and the phofphates of
lime, diflolve it.—See Kirwan and the abbé
Mongez.

According to the experiments of Mr. Dorthes;
the pureft native clays, and even that which is
precipitated froi. alum, contain a fmall quantity
of iron in the ftate of oxide; and it is from this
principle that the earthy fmell which is emitted
by moiftened clays, arifes it is very difficult to

deprive them of it,
4 V. Silex,



Silex, or Vitrifiable Earth. 13

V. Silex, or Quartzofe Earth, Vitrifiable
Earth, &c.

This earth exifts nearly in a'ftate of purity in
rock cryftal. But when it is required to be had
in a ftate of purity free from all fufpicion, one
part of fine rock cryftal may be fufed with four
of pure alkali. The fufed mafs muft then be
diffolved in water, and precipitated by an excefs
of acid.

1. Pure filex poffefles a fingular degree of
roughnefs and afperity to the touch. It is abfo-
lutely void of all difpofition to adhere; and its
particles, when agitated in water, fall down with
extreme facility.

2. Its fpecific gravity is 2,63. |

3. Bergmann had affirmed that water might
diffolve it; and Mr. Kirwan has pretended that
10,000 parts of water might hold one of filex
in folution, at the ordinary temperature of the
atmofphere; and might even take up a greater
quantity at a higher temperature.

4. The fluoric acid diflolves it ; and lets it fall
when it comes in contadét with water, or when it
is confiderably cooled.

5. Alkalis diffolve it in the dry way, and form
glafs; but they attack it likewife in the humid
way, and are eapable of diffolving one-fixth

- part



16 Calcareous Saline Stones.

part of their weight when it isin a ftate of ex-

treme divifion.
6. The burning mirror does not fufe it ; but a

current of vital air produced a commencement
of fufion on its furface.—See Lavoifier.
Before the blow-pipe foda diffolves it with

eftfervefcence. The borate of foda difiolves if
{lowly, and without ebullition.

CLASS I,

Concerning the Combination of Earths with
Acids,

This clafs, which comprehends the combina-~
tion of primitive earths with acids, naturally ex=
hibits five genera.

G BN U85 34

Earthy Salts with Bafis of Lime.

The combination of lime with various acids
affords the feveral fpecies of calcareous falts com-
prehended in this genus.

§ P B-C I EGRI

Carbonatc of Lime, or Calcareous Stone.

The combination of lime with the carbonic
1 g acid
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acid is very commonly met with, and compre-
bends all the fiones which have hitherto been
diftinguithed under the names of lime-flone,
calcarecous flone, &c.

The charaéters of the carbonate of lime are—
1. They effervefce with certain acids. 2. They
are converted into lime by calcination.

The formation of thefe ftones appears to us
to be, for the moft part, owing to the wearing
down of fhells. The identity of the confiituent
principles of {hells and calcareous {tones, and the
prefence of thefe fame fhells, more or lefs altered,
in the lime-ftone mountains, authorize us to
conclude that a great part at leaft of the calca-
reous mafs of our globe owes its origin to this
caufe only.

‘Chough our imagination appears to aflént
with difficulty in referring effects of fo wonder-
fully extenfive a nature to a caufe apparently
fo weak, we are compelled to admit it when we
take a flight view of the known hiftory of thells,

In fact, we obferve the numerous clafs of
thell animals which poflefs this fiony covering
almoft at the inftant of their origin. We fee it
infenfibly become thick and enlarged by the
a;:_upoﬁtiau of new coverings ; and this thell at
length comes to occupy a volume fifty or fixty
times larger than that of the animal which pro-

jvﬂ'-[.. H, G d]_‘.ced






Cﬁr.i}ﬂﬂﬂfﬁ of Lime. 19
I. Cryfiallized Calcareous Stones.

A concurrence of circumfiances which very
feldom meet together, is required, in order that
cryftallization may take place. This 1s, doubt-
lefs, the reafon why fpars and calcareous cryi-
tals compofe the finalleft part of this genus.
Thefe cryftals are found in the cavities of calca-
reous mountains; in the clefts which penetrate
into the internal part of ftones of this clafs;
and generally in all places where waters find
accefs, after having worn down calcareous ftone
to a flate of extreme attenuation, nearly corre-
fpondent to folution.

Calcareous ftone, in its cryftallized ftate, pre-
fents us with feveral varieties of form3j but the
rhomboidal figure appears to be the moft conftant
and the moft general. The environs of Alais
abound with rhomboidal fpars of the greateft
beauty ; they are tranfparent like thofe of Ice-
land, and double objeéts in the fame manner.

It often happens that a group of rhomboidal
. Cryftals exhibits at its furface a number of py-
ramids more or lefs prominent, which confift of
the angles of rhomboids of different degrees
of length. It cannot but be admitted, with Mr.
Romé de Lifle, that the pyramidal form is &
{light modification of the rhomboid: for if a
pyramid of fpar be broken, it is reduced into
elements of a rhomboidal figure,

Cas The












Cilcareous Stones. Marble, 23

The marble which is called figured marble,
exhibits either traces of vegetables, as that of
Hefle ;s or ruins and rocks, like that of Florence.
The dendrites appear to be formed merely by
ferruginous infiltrations through the cracks of
thefe fiones.

Several naturalifts have mentioned flexible
marble. Father Jacquier defcribed this in 14764,
in the Gazette Littéraire; and the abbé De
Sauvages has communicated to the Academy
_of Montpellier a defcription of the plates of
flexible marble which are in the Palais Bour-
Qeois.

Alabafters are calcareous ftones of the nature
of marble : they appear to be formed like the
ftalactites, and are fometimes adorned with the
moft beautiful colours: thefe in general poflefs
a certain tranfparency, with a firatiform texture
varioufly coloured, and caufe a double refrac-
tion of the light when they are fufficiently
tranfparent. In the treatifc of Mr. Briffon on
the fpecific gravities of bodies, the reader will
find the refult of his valuable experiments on
that of marbles, alabafters, and generally all
the calcareous fiones.

B. Calcareous fienes not fufteptible of a per-
feét polifh. |

Calcareous flones which arc not fufceptible of
Cs a pere
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fibftances, fuch as flints, pyrites, &c. are pre-
cipitated ; the water is then decanted ; and the
chalk, which is held fufpended, very foon fub-
fides ; this is dried, and divided into long {quare
pieces, to form the Spanith Whute.

When a natural fircam of water wears away
this chalk, and afterwards depofits it, the re-
fult has been diftinguifhed by the name of
Gurrh ; and when this pofiefles a certain con-
fifience, arifing from the mixture of argillaceous
and magnefian earths, it is diftinguifhed by the
name of Agaric Mineral.

As calcareous earth is fufceptible of ex-
treme divifion, the water which wears it away,
and is afterwards filtered through the clefts in
rocks, depofits it gradually, and forms thofe
incruftations known by the vulgar under the
name of Petrifactions, and by that of Stalactites
among naturalifts,
~ Thefe calcareous depofitions very frequently

preferve the form of fuch fubftances as they
have covered, and prefent figures of mofs,
roots, fruit, &c. which has given rife to an
opinion that thofe fubfiances were transformed
into fione.

The increafe of ftalactites being accomplithed
by addition to their external furfaces, their
fexture exhibits concentric coats of diffcrent

fhades,
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was of opinion that he had obferved nature in
the very fact, in the famous grotto of Antiparos,
where be faw infcriptions engraved in the ftone,
but afterwards converted into relief. Baglivi
has written a treatife on the vegetation of fiones,
in which he cites many faéls of this nature.

All the world is acquainted with the depofi-
tions of the fpring in the vicinity of Clermont 5
but the moft furprifing of all petrifying waters is
that of Guancavelica in Peru. Barba, D. Ulloa,
and Frezier, have given us a defcription of it.
Feuille informs us that this water rifes very hot
in the middle of a fquare bafon, and becomes
petrified at a fmall diftance from the fpring.
The water is of a yellowith white, and the in-
cruftations have been ufed to build the houfes
of Guancavelica. The workmen fill moulds
with its water, and fome days afterwards they
find them incrufied with this {ftone. The fia-
tuaries expofe their moulds in this fpring, and
have only to give the polifh in order to render
their ftatues tranfparent.  All the ftatues ufed
in religious ceremonies, by the catholics of
Lima, are of this fubftance, and are very beau-
tiful.— Journal des Obferv. tom. i. p. 434.

In the year 1760, Mr. Vegni devifed a me-
thod of making a fimilar ufe of the very white
chalk which is contained in the waters of the

baths
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fione by refuming the principle it had been de-
prived of. In 1764, Macbride fupported this
doétrine by new facts. Jacquin added other
experiments to thefe ; and proved that lime and
alkalis owe their cauflicity to the fubtraction of
this fixed air, at the fame time that he pointed
out feveral methods of depriving them of it.

The procefies which are moft commonly ufed
for the decompofition of lime-ftone, are fire and
acids: the firft 1s ufed in the making of lime;
the fecond 1n laboratories, when it is intended to
procure the carbonic acid.

In order to form lime, the calcareous fione is
calcined in furnaces;, whofe confiruction is varied
according to the nature of the combuflibles
made ufe of.

When pit-coal is ufed, an inverted cone is con-
firuéted of witrifiable fione, which is filled by
alternate ftrata of coal and lime-ftone; and the
lime is taken out, after the operation, by an aper-
ture at the top. In proportion as the mafs fub-
fides, careis taken tofupply the furnace at the top,
in order that the flame and heat may net be lofi.

Bergmann has obferved that moft fpecimens
of calcareous fione which become black or
brown by calcination, contain manganefe, and
that the lime which they produce is excellent.

Aceoyding to Rinmann, the white calcareous

{tones



25 The Fabrication of Lime.

ftones which become black by calcination, con-
tain about one tenth part of this {fubftance.

Calcination deprives lime-ftone of the acid
and water which it contained. Thefe two prin-
ciples are evidently replaced by the matter of
heat itfelf. The odour of fire which quick-
lime emits ; the light which it affords when
flaked in a dark place; the colour which it
communicates to the lapis caufticus ; the pro-
perty which it pofiefies of producing the oxide
and the glafics of lead—all prove to us, as Mr.
Darcet obferves in the Journal de Phyfique for .
1783, that in proportion as the calcareous flone
is deprived of the aeriform principle, it com-
bines with the igneous principle, which cannot
be difplaced but by the way of affinities. The
beautiful experiments of Meyer, when divefied
of all theory, prove the fame thing.

It is proved, from the experiments of Dr.
Higgins, that the beft lime is that which is
made with the hardeft and moft compaét fione
broken into fmall picces, and heated flowly, un .
til the furnace is become of a white heat. This
heat muft be kept up until the fione 1s no longer
capable of cffervefcing with acids. The lime
becomes over-burned if the ignition be carried to
a greater degree; and the produce is then a frit;
which 1s no longer capable of being divided in

% walcry



The Fubrication of Lime. 51
water, or of refuming with avidity the principles
it had loft.

When pieces of calcarcous ftone of different
fizes are calcined, the lime will not all be of
equal goodnefs ; the'fmall_pieccs confifting of
over-burned lime, while the larger picces are
fcarcely altered in their central parts.

The beft lime is that which is the moft
quickly divided by immerfion in water, and
affords the greateft quantity of heat in this
procefs, which caufes it to fall into the fineft
powder. Good lime thould likewife diffolve
in the acetous acid without effervefcence, and
leave the leaft poffible quantity of refidue.

Lime continually endeavours to refume the
acid and " the water of which the {ftone was de--
prived by calcination : confequently, when it 1s
left expofed to the air, it cracks, becomes heat-
ed, falls into powder with an increafe of bulk,
and refumes the property of effervefcing. It is
therefore of importance to ufe lime newly made,
if the artift be.defirous of pofiefling its whole
force.

Lime is fparingly foluble in water, and this
folution is called lime-water ; the lime may be
precipitated by means of carbonic acid, which
regenerates calcareous flone in the form of a
precipitate.

Lime



32 Lime Water and Lime.

Lime water is ufed to indicate the prefence,
and determine the proportion, of carbonic acid
in any mineral water.

Phyficians preferibe it as an abforbent and
detergent.

When lime-water is left in contaét with the
air of the atmofphere, a pellicle is formed at its
furface, known by the name of cream of lime;
this is the regenerated calcareous ftone.

The fuperb bafon of Lampi, one of the two
principal refervoirs which furnith the Royal
Canal of Languedoc with water, was found to
leak at the junétion of the ftones. The fkilful
~ engincer who direfts thefe works, Mr. Pin,
caufed lime to be flaked; which, pafling through
thefe fmall apertures, became fupplied with car-
bonic acid, and formed a cruft, or very white
FCGvcring, over its whole furface : fo that all the
flones of this fine picce of mafonry are con-,
ne@ed together by this cement ; and at prefent
confiitute one fingle undivided fubftance, impe-
netrable to water.

The regeneration of calcarcous ftone is very -
flowly effedted by the procefies hitherto deferibed.
But this may be expedited by prefenting to the
lime the principles with which it {o firongly tends
to combine : this is accordingly done in works
in the large way.

Lime



Lime. Mortar. 33

Lime is ufually {laked by pouring abundance
of water upon it. A violent heat is thus ex-
cited ; the lime falls down into powder, and a
pafic is afforded by firongly working the lime
together in proportion as it becomes faturated.

The count Razoumouiki has taken advantage
of the heat which is difengaged when lime is
flaked, to combine the lime with fulphur.

The degree of heat proper to effect this com~
bination is 70 of Reaumur. At this point the
{ulphur, which is placed in contalt with the
lime, liquefies, becomes of a red colour, and
forms a true fulphure or hepar of lime.

Mortar is made fimply by working fand, or
other bodies infoluble in water, together with
flaked lime.

We are acquainted with two kinds of fand at
Montpellier; pit fand, and river fand : the for-
iner is almoft always altered by a mixture of ve-
getable and calcareous earth, which weaken its
efficacy ; the fecond is purer, and better fuited
for the purpofe. Inftead of fand, the fragments
or duft of ftone may be ufed : the angles which
thefe fragments prefent, and the roughnefs of
their furface, contribute to give a confiftence to
the mortar.

The hardening of mortars appears to be ow=

ing merely to the progreflive regeneration of
Vo, II, D lime-
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lime-flone. They do not obtain the greateft
degree of hardnefs of which they are fufcep-
tible, until they have refumed all the carbonic
acid of which the ftone was depriared : and this
operation is very flow, unlefs the combufiion be
facilitated by well-known metheds, which con-
fift in mixing fubfiances with the mortar which
contain either the earbonie acid, or a principle
analogous to it, fuch as vinegar.

It is this regeneration of lime-fione, which is
effected by the lapfe of time, that explains to-us
why the hardeft fiones afford the beft lime ; and
why old mortars are found to poflefs a degree
of hardnefs which modern artifts have ne hopes
of attaining.

The remains of ancient buildings have in-
duced certain philofophers to conclude, that
the ancients were in pofleflion of very valuable
procefies for the making of mortar. Mr. De
la Faye was of opinion, that thofe cnormous
mafles, in which the perfeétion of the mecha-
nical procefics of the ancients only was admir-
ed, were made by coffer work; and he ima-
gined that he had difcovered, in Vitruvius, Pliny,
and Saint Auguftin, that their procefs to ex-
tinguith lime differed from ours; and that the
oreat difference which appears to exift between
the ancient and modern mortars depends more

parti-
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particularly upon this circumftance. Thefe in-
terefting refearches have induced him to pro-
pofe that the lime thould be put into a bafket,
and fuffered to flake in the air; as he thinks by
this means it would preferve a greater degree of
force, and be lefs weakened than by the ufual
procefies.

Loriot has attributed the fuperiority of the
mortars of the ancients to the means which they
ufed to dry them fpeedily ; and in confequence
of thefe principles he mixes pounded bricks
with flints, works the whole together with
flaked lime, and dries the mafs with one-
fourth part of quick-lime. Care muft be taken
to ufe only lime which is finely pulverized and -
fifted ; for otherwife the mortar would crack,
and be very imperfect.

Nature fometimes prefents to us a fuitable
mixture of lime-ftone and fand, to form an ex-
cellent mortar, without any mixture of extra-
neous fubftances. Mr. De Morveau found this
hime-fione in Burgundy; Mr. de Puymaurin
has defcribed a fpecies which he found in Berne:
and I have obferved in Cevennes a natural mix-
ture of this kind, in which the proportion of-
materials was {o well afforted, that nothing more
was neceflary than to calcine it, and extinguifh
it in water, to form an excellent mortar., :

1 D § Piae
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quames of Mont Martre, thew that its forma-
tion is not very ancient: and the indefatigable
naturalift here cited confiders the felenite as
originally difperfed in the water, precipitated in
confequence of its fparing folubility, and heap-
ed together in places determined by currents,
waves, and other circumf{iances.

Thefe facts, highly interefting as they are in
the natural hifiory of plafter, are infufficient
for the chemift who is defirous of knowing like-
wife in what manner, and under what circum-
{tances, the combination of the fulphuric acid
and lime is made. I fhall proceed to commu-
nicate fome obfervations which our province

affords.

1. I have obferved in a black and pyritaceous
clay of Saint Sauveur, extracted out of the work
called Percement Dillon, many fmall needle-
formed cryftals of felenite, from four to eight
lines in length. At the furface of the foil where
the fame clay is more decompofed, cryfials of
the fame nature, but longer, thicker, and more
numeruus, are alfo found.

. The marly and pyritous clay of Caunelle,
near Maﬂbn abounds with beautiful cryfials of
rofe-coloured plafier, in the form ﬂf' cocks-
combs, obferved by Mr. Dorthes. |

3- The plafier quarry of La Salle exhibits

| D3 almoft
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almoft alternately firata of plafter and firata
of black and pyritous clay, which cfflorefces in
the air.

4. Near the bridge of Herepian, on the de-
clivity of Cafcaftel, at Gabian, and in many
other places, I have conftantly found cryfials of
gypfum mixed and confounded with pyritaceous
clays.

5. The fulphurcous depofitions of folfatara
often contain cryfials of felenite.

From thefe facts it appears to me that the
formation of gypfum may eafily be conceived.
It is not formed excepting in places where py-
rites and clay more or lefs calcareous are found
together ; that is to fay, its formation appears to
be dependent on, and conneéted with, the pre-
fence of fulphur and lime.

Whenever, therefore, the pyrites is decom-
pofed, the fulphuric acid which thence arifes
feizes the lime, and efflorefces in fmall cryfials,
which are carried off by the water, and fooner
or Jater depofited. I have obferved perceptible
depofitions of plafter on the banks of rivulets
which wafh pyritous clays. I have likewife feen
depofitions of the fame nature in rivers whofe
waters have been firongly concentrated by the
burning heat of our fummer, And confequent-
ly, if we fuppofe ﬁ:lcmtf:. to be difperfed in more

confiderable
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confiderable mafles of water, there will be no
difficulty in conceiving the formation  of thofe
firata which the plafter quarries exhibit,

Mefits. De Cazozy and Macquart have ob-
{erved the tranfition of the gypfum of Cracovia
to the ftate of calcedony. When the nucleus’
of calcedony is determined, it increafes per-
ceptibly in the courfe of time, even in cabinets;
which proves * that the quartzofc juice, when
once infiltrated into plafter, combines with the
lime, and determines this transformation.

M. Dorthes has proved that the quartz, in
cocks-combs at Pafly, owed its origin to plafier;
that this laft {ubftance having been carried away
by folution, the quartzofe juice has taken its
place. Natural hiftory exhibits feveral of thefe
imetamorphofes.

Gypfum is found in the earth in four different
ftates.

1. In the pulverulent and friable form, whick
conftitutes gypleous earth, fofil fluor, &ec.

2. In folid mafies, which conftitute plafter
ftone.

3. In flala&ites, or fecondary depofitions.
In this place we may arrange the firiated filky
gypfums, the cauliflowers, the gypfeous ala-
bafters, and that prodigious variety of forms

D4 which
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Kirwan : the latter found it fometimes of the
weight of 2.32, and fometimes 1.87.

It is foluble in above five hundred times 1its
weight of water, at the temperature of 6o degrees
of Fahrenheit.

When it is expofed to heat, its water of cryf-
tallization is diffipated, it becomes opake, lofes
its confiftence, and falls into powder. If it be
moiftened, it becomes hard again, but does
not refume its tranfparency; a circumfitance
which appears to prove that its firft flate is a
{tate of cryftallization.

If it be kept in a fire of confiderable intenfity,
in contact with powder of charcoal, the acid is
decompofed, and the refidue is lime.

Its principles may likewife be feparated by
finely pulverizing it, and boiling it with alkali.

It is fufible by the blow-pipe, according to
Bergmann ; and in a porcelain furnace, accord-
ing to Darcet.

The management of the fire in the calcina-
tion of gypfum is of great confequence. Too
much heat decompofes it; and too little does
not enable it to unite, and form a hard fub-
ftance with water.

‘Calcined gypfum divides and difperfes itfelf
in water, with which it forms a pafte that may
be caft into every figure imaginable, We are

indebted
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indebted to this property for beautiful orna«
ments in the infide of our houfes; butit cannot
be ufed for external decorations, becaufe its folu-

bility in water renders it gradually deftruétible
by that liquid.

5P ECIES  IIi.

Fluate of Lime, Vitreous Spar, Fufible or Phof-
phoric Spar, Fluor Spar.

This ftone is a combination of a peculiar acid,
called the fluoric acid, with lime.

It decrepitates on heated coals, like the mu-
riate of foda, or common falt. When flightly
heated, it {fhines with a beautiful blue colour,
that remains even under water, or in acids.
The refidue of this appearance of combuftion is
white and opake. ]

Its fpecific gravity is, in general, from 3.14
to 3.18 according to Kirwan.

This fpar enters into fufion by a firong heat,
and corrodes the crucible : it likewife fufes with-
out effervefcence with the mineral alkali, the
borate of {foda, and the phofphates of urine.

This ftone poflefles the moft lively and va-
rious colours; and it is known under the ngmes
of falfe emerald, falfe amethyft, or falfe topaz,
accordingly as its colour is green, violet, or
yellow,

The .
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The blue fluor fpars commonly owe their
colour to iron, but fometimes to cobalt. Ber-
lin Befchaft, tom. ii. p. 330.—Green fluors are
coloured by iron, according to Rinmann. The
moft ufual form of fluate of lime is the cubic,
with all the modifications which accompany this
primitive form.

When this fione is diftilled with its own
weight of fulphuric acid, the firfi produét con~
{ifts of elaflic whitith vapours, which fill the re-
ceiver, and depofit a cruft at the furface of the
water, while the water itfelf becomes acidulous.
The refidue in the retort is fulphate of lime,
according to Scheele. The cruft which 1s
formed on the water of the receiver is filiceous
carth; and the water itfelf being faturated with
the vapour, conflitutes the fluoric acid.

The moft aftonithing property of this acid is
doubtlefs that of feizing the {iliceous earth,
which is a confiituent principle of the glafs, and
volatilizing it with itfelf,

In order to have the acid in a ftate of greater
purity, and exempt from every mixture of filex,
the operations are performed in retorts of
lead ; but Mr. De Puymaurin is convinced, as
well as myfelf, that the acid even then is feldom
pure, becaufe the moft beautiful fluor contains

almoft
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and combines in preference with oxides, fuch as
thofe of lead, iron, copper, tin, cobalt, and even
of filver.

One part of the fluate of lime, fufed with four
parts of cauftic fixed alkali, forms a falt info-
luble in water. The fame quantity of fluate of
lime, treated in the fame manner with the carbo-
nate of pot-afth, or mild vegetable alkali, affords
a foluble falt; and at the bottom of the water
a calcareous earth is found, which proves that
the fluoric acid is not feparated but by double
affinity.

This fione, which hitherto has not been em-
ployed but as a flux, or in the fabrication of orna-
ments, appears to me to deferve the moft parti-
cular attention. Its texture feems to be lamel-
lated like the diamond; and like that flene it is
not capable of double refraction, as the abhé
Rochon has obferved. Its phofphorefcence has
likewife fome relation with the combufiibility
of the diamond, and it has lively and varied
colours. All thefe circumflances eftablith an ana-
logy betweéen thefe two fubftances; and might
lead us to fufpect that the conflituent principles
of the diamond exift in this ftone, mixed and
combined with an acid and lime, &ec.

The fluoric acid pofiefles the very fingular
property of attacking glafs, and diffolving and

ﬂarrying
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carrying off its filiceous part. Margraff firft
obferved this property; but Meffis. De Puy-
maurin and Klaproth have very happily applied
it to the art of engraving on glafs.

This acid is employed to corrode the glaft, in
- the fame manner as aqua-fortis is ufed to engrave
‘upon copper.

Some authors, particularly Mr. Monnet,
have endeavoured to prove that this acid was
nﬂthing: elfe but a modification of the acid ufed
in the decompofition of the fpar. They feem
to found their opinion chiefly on the circum-
ftance, that the acid obtained exceeds in weight
the fpar made ufe of; but they have neg-
lefled the increafe of weight which muit arife
from the erofion, diffolution, and mixture of
the glafs of the diftilling veffels. And indeed
thefe experiments do not appear to me to inva-
lidate in the leaft the eternal truths which have
iffued from the laboratory of the celebrated
Scheele; otherwife fuch modifications in the
acids employed, would in my opinion afiord a
phenomenon fill more afienithing than the ex-
iftence of this peculiar acid.

s P k-
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EPECIES 1V,

Nitrate of Lime, Calcareous Nitre.

This falt, as well as thofe which remain to be
treated of in the prefent genus, exifts only i
waters. Their great folubility, and their {pon-
taneous deliquefcence, do not permit them to
form durable mafles, or to exift in the form of
{tones. _ |

The nitrate of lime is principally formed near
inhabited places: old plafter affords it in abun-
dance by lixiviation. It is one of the falts
which abound in the mother waters of the falt-

petre makers; and it has been found in {ome
mineral waters.

It is ufually obtained in the form of fmall
needles, applied fideways to each.other.

When a folution of nitrate of lime is concen-
trated to a gelatinous confiftence nearly equal
to that of fyrup, it forms, in procefs of time, cryf-
tals in hexahedral prifins.

Two parts of cold water difiolve one of this

falt; and boiling water diffolves more than its
own weight.

Its tafte is bitter and difagreeable,
It liquefies eafily on the fire, and becomes
folid by cooling : if it be firongly calcined, and

2 carried
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ing its folution to the 45th degree of Baumé,
and expofing it afterwards in a cool place.

With thefe precautions it affords a falt in te-
trahedral prifms terminated by four-fided pyra-
mids.—See De Fourcroy.
~ Itenters into fufion with a moderate heat; but
is decompofed with great difficulty. It acquires
by calcination the property of fhining in the
dark, and is called the phofphorus of Homberg.

It is decompofed by barytes and the alkalis.
The concentrated fulphuric acid, poured upon a
very {irong folution of muriate of lime, difengages
the acid in vapours, and forms a {olid precipitate;
an appearance which feems in an inftant to
transform two liquids into a folid, and produces
a very friking effect. The theory of this phe-
nomenon is eafily deduced from the very great
folubility of the muriate, and the almoft abfo-
lute infolubility of the fulphate which takes its
place.

SPECIES YVI.

Phofphate of Limé:, Calcareous Phofphoric Salt.

This phofphate of lime has been found in
Spain, in the kingdom of Eftramadura, by Mr.
Bowle. = |
It is a whitith fione of confiderable denfity,

Vor. 1L E not
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not hard enough to give fire with the fieel. It
is found in horizontal firata, repofing upon
quartz, and exhibiting vertical, flattened, and
clofe fibres. When thrown on ignited coals,
it does not decrepitate, but burns quietly,
and affords a beautiful green light, which feems
to penetrate through it, and does not difappear
fo quickly but that a fufficient time is admit-
ted to contemplate its brilliancy with admiration.
Before the blow-pipe it runs into a white enamel,
without boiling up ; whereas bones fupport the
moft violent heat without fufion. Its habitudes
with the nitric and fulphuric acids are the fame
as thofe of calcined bones; its acid may be fe-
parated and brought into the ftate of an animal
glafs; it may be decompofed, and the phof-
phorus extracted.

Mr. Prouft, from whom we borrow thefe
interefiing dectails, obferves likewife that this-
ftone is found to compofe the mafs of entire
hills in the neighbourhood of the village of
Logrofan, in the jurifdi¢tion of Truxillo, a
province of Eftramadura. The houfes and the
walls of enclofures are built of it.

G NS T T,
Earthy Salts with Bafe of Barytes.'

The moft common ftate in which IBar}?tcs 15
| found
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found is in combination with the fulphuric
acid,

SPECIES I.

Sulphate of Barytes, Ponderous Spar.

This ftone is the moft ponderous we are ac-
quainted with. Its fpecific gravity is commonly
from 4 to 4.6.

It decrepitates in the fire, melts before the
blow-pipe without addition, and fluxes diffolve
it with effervefcence.—See the notes of the
abbé Mongez*.

Mr. Darcet fucceeded in fufing it in a porce-
lain furnace.

It has been often confounded with gypfum
and fluor fpar; but the charadters of thefe two
fubftances are very different.

It almoft always accompanies metallic ores,
and it is even confidered as an happy prefage
of finding them. Becher has affirmed that it
was a certain indication wel prefentis vel futuri
metalli: and I think that there is reafon to con-
fider it as the vitrifiable ftone of this celebrated
naturalift. The proofs of my affertion may
be feen in the preliminary ideas of my treatife

* Manuel du Mineralogilte,
Ea on
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on metallic fubftances (in this work). The ana-
logy between this ftone and metals has been
eftablithed by the experiments of Bergmann
and of Mr. Lavoifier.

This ftone, when rather firongly heated, ex-
hibits a bluecith light in the dark. To form
thefe kinds of phofphori, the fpar is pulverized,
the powder is kneaded up with mucilage of gum
_tragacanth, and the pafte is formed into pieces
as thin as the blade of a knife. Thefe pieces
are afterwards dried, and ftrongly calcined by
placing them in the midft of the coals of a fur-
nace; they are afterwards cleared by blowing
on them with the bellows. In this fiate, if they
be expofed to the light for a few minutes, and
afterwards carried into a dark place, they fhine
like glowing coals. Thefe pieces fhine even
under water; but they gradually become de-
prived of this property, which however may
be reftored again by a fecond heating.—See De
Fourcroy. i

Ponderous fpar is eafily divided into plates
by the flighteft blow ; and the moft ufual form
which it affeéts is that of an hexa};cdr'al'pﬁf'm,
very flat, and terminated by a dihedral fummit.

Ponderous fpar has been found at the dif-
tance of one league from Clermont d’Auvergne,
in the form of hexahedral prifns terminated

by -
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by a tetrahedral or dihedral pyramid. I have
feen cryfials of two inches in diameter.

It ﬁcqucntly happens that the form of thefe
cryﬁ:als is not very determinate; but all the
ftones of the nature of thefe exhibit a confufed
affemblage of fcvc_xjal plates applied one upon

another, and capable of being feparated by a =

very flight hlu__w.' Ponderous fpar is infoluble
' in water ; and upon this property is founded the
virtue pofieflfed by the muriate of barytes, to
manifeft the flighteft portions of fulphuric acid
in any combination which contains it.

Barytes adheres more firongly to acids than
the alkalis themfelves do ; and when the carho-
nates of alkalis precipitate it, the effet takes
place in the way of double affinity. |

ERRCTES I,

Carbonate of Barytes.

This combination has the fpecific gravity of
3-773-

One hundred parts contain twenty-eight wa-
ter, feven acid, fixty-five pure carth.

The fulphuric, nitric, and other acids attack
it with effervefcence.

Although the carbonic acid poffefies the
frongeft affinity with this earth, it 1S very fel-
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SPECIES IV.

Muriate of Barytes.

This falt is capable of affuming a form con-
fiderably refembling that of fpar in tables or
plates. It exhibits, with the earths, acids, and
alkali, phenomena nearly fimilar to thofe of the
nitrate of barytes.

It forms one of the moft interefting re-agents
to afcertain the exifience of the fmalleft par-
ticle of fulphuric falt in any water; becaufe, by
the fudden exchange of principles, the refult is
ponderous fpar, which immediately falls down.

It has not yet been found in a native ftate.

E-ENU.S5 III.

Earthy Salts with Bafis of Magnefia.

Thefe falts were not well known before the
time in which the celebrated Black proved that
they ought not to be confounded with calca-
reous falts. They may be diftinguithed from
thefe by the bitter tafte which almofi all of them
pofiefs.

They are in general very foluble in water.
Lime-water precipitates them, as does likewife
ammoniac, or the volatile alkali,
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SPECIES 1.

Sulphate of 1 '\’Iagneﬁa, Epﬁ}m Salt.

This falt is frequently met with 3 ; it exifts in
feveral mineral waters, fuch as thofc of Epfc&m
of Sedliz, &c. It was firft diftinguifhed b:,r the
name of the fprings which produced it ; and it is
ftill known by the name of the bitter cathartm
falt, on account of its tafte and virtues. :

The fulphate of magnefia,’in commerce,
comes either from the falt fprings of Lorraine,
from which this falt is extracted with a mixtire of
fulphur; or otherwife from the falt works in the
environs of Narbonne, where it is extraéled from
the mother waters which eontain it abundantly.

The fulphate of magnefia, in commerce, has
the form of fmall filky needles, very white. It
does not efflorefce in the air, which diftinguifhes
it from the fulphate of foda.

The cryftals of the pure fulphate of magnefia
are quadrangular prifms, terminated by pyra.-
mids of an equal number of fides.

The fulphate of magnefia prepared in our
falt works is fold at from thirty to forty livres the
quintal ; it contains in the pound three fix-
teenths of fulphate of foda, two fixteenths mu-
ricte of magnefia, one fixteenth muriate of foda,

ix
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fix fisteenths true fulphate of magnefia: the
reft confifts of falts with bafis of lime.

The fulpbate of magnefia, when expofed to
the fire, liquefies, and lofes halfits weight. The
remainder is dry, and rcqmrf:s a ﬁmng ﬁre tu
fufe it. |

~ 'Water diffolves its own weight of this falt, at
the temperature of 6o degrees of Fdhrenhmt S
thermometer.

One hundred parts of this falt contain twenty-
four parts acid, nineteen f:mth and ﬁf't}-ﬁ:ven
water.

It exifts in all the waters in the environs of
Montpellier. '

Sometimes it is found efflorefcent upon fchif-
ti, from which it 'may' be colleéted. I have
found it upon a mountain in Rouergue, in
a quantity fufficiently great to be collected to
advantage: birds of paffage devour it greedily.
This falt is ufed in prei‘erencc to othms as a
purgatwe |

8 PPESCI'E o Il

Nitrate of Magnefia.

The celebrated Bergmann, who has combined
magnefia with the various acids, obferves that
the nitric acid forms with it a falt capable of

afford-
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affording, by proper evaporation, prifinatic, qua-
drangular, truncated cryfials. - The fame chemift
adds, that this falt is deliquefcent.. Mr. Dijon-
val affirms that he obtained, cryfials that were
not deliquefcent ; and accident has afforded me
a falt of this kind in mother water of nitre con-
centrated to the 45th degree of the areometer.
Its form was that of prifms with four fides, very
much flattened, very thick, and very thort.
This falt decompofes the muriates; alkalis
precipitate its magnefia, as does likewife lime,

SPECIES III, 1

Muriate of Magnefia.

The muriate of magnefia exifts in the mother
water of our falt works ; ifs tafte i1s very bitter.

According to Bergmann, it forms a falt in
fmall needles, o deliquefcent that it cannot be
obtained but by firongly concentrating the fo-
lution, and afterwards expofing it to intenfe
cold. |

Lime-water, barytes, and the alkalis precipi-
tate the magnefia; it may likewife be feparated
by means of fire,

S P E-
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§P ECTIES . IV.
Carbonate of Magnefia.

- Though magnefia has the greateft affinity
with the carbonic acid, I do not think that na-
ture has ever exhibited this combination. It is
obtained by precipitating the magnefia from
Epfom falt, by means of the carbonates of al-
kali; and in this ftate it is called effervefcent
magnefia, or magnefia not calcined.

- The carbonate of magnefia contains in the
quintal thirty parts acid, forty-eight earth, and
twenty-two water.—See Kirwan and Bergmann.

Magnefia fticks to the tongue; and affumes,
in drying, a certain tranfparency, which it pre-
ferves until it has loft all its water, which is not
eafily driven off.

. Fire carries off’ the water and the acid ; and in
this fiate the refidue is called calcined magnefia.

The carbonate of magnefia is foluble in water
in the proportion of feveral grains in an ounce
of the fluid.

But we are indebted to Mr. Butini for a very
fingular obfervation—that cold diffolves ‘more
than hot water, and that the magnefia may be
precipitated by heating the water which holds
it in folution. Hence it arifes that waters

loaded
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loaded with magnefia become white and turbid
by ebullition.

The celebrated Bergmann had advanced
that the carbonate of magnefia is cryftallizable..
Mr. Butini, by concentratmg a faturated folu-
tion of this falt with a gentle heat, obtained
groups of cryftals, which, when examined by the
microfcope, appeared to be hexagonal truncated
prifms. I have obtained fimilar fnow-like flocks
by precipitating magnefia by the addition of an
alkali, drop by drop. I

The carbonate of magnefia is ufed in medi=
cine as a purpative. The calcined magnefia
ought to be preferred as an abforbent.

GiE-N U85 IV,

Earthy Salts with Bafe of Alumine.

The fubftance which in the arts is known
by the name of Clay, 15 a natural mixture of

feveral earths,

Alumine, or pure clay, is capable of combin-
ing with the greateft part of the known acids .
but the moft common of thefe falts is aipm._

S P E-
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SPECIES L
Sulphate of Alumine, Alum.

Though alum be very commonly met with,
yet the combination of principles which confti-
tute it is not effected without confiderable diffi-
culty.

Pure clay upon which the fulphuric acid is
digefied, is diffolved with difficulty; and it is
by no means cafy to bring this combination to
regular cryftals. The ufual produét is a falt,
which appears to be formed by fcales applied
one upon the other.

The moft ordinary procefs to diflolve alu-
mine by means of an acid, confifts in calcining
the clay, impregnating it with the acid, and
facilitating its aétion by an heat of 50 or 60
degrees of Reaumur. But a fimpler method,
which I have ufed in my manuf‘aé‘tnr}: of alum,
confifts in prefenting the acid in vapours, and
under the dry form, to the clay properly pre-
pared. For this purpofe I calcine my clays,
and reduce them into fmall pieces, which I
fprcad over the floor of my leaden chambers,
The fulphuric acid, which is formed by the com-
buftion of a mixture of fulphur and faltpetre,
expands itfelf in the cavity of thefe chambers,

and
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and exifts for a certain time in the vaporous
form. In this form it has a fironger adtion
than when it has been weakened by the mixture
of a quantity of water more or lefs confider-
able: fo that it feizes the earths, combines with
them, caufes them to increafe in bulk by the
efflorefcence which takes place, and at the end
of feveral days the whole furface expofed to the
vapour is converted into alum. Care is taken
to {lir thefe carths from time to time, that they
may fucceflively prefent all their furfaces to the
action of the acid. |

But whatevér procefs may be ufed to com-
bine the acid with clay, it is neceflfary to ex-
pofe the aluminized earths to the air during a
greater or lefs fpace of time, in order that the
combination may be more accurate, and the
faturation more complete.

Moft of the alum in commerce is afforded by
ores which are dug out of the earth for this pur-
pofe. "We may reduce all the operations of this
manufacture to three or four: the decompofi-
tion of the ore, the lixiviation of the ore, the
evaporation of thefe lixiviums, and the cryftal-
lization of the alum.

1. The decompofition of the mineral is effect-
* ed either in the open air without affiftance, or
elfe by means of fire.

‘When
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When the mineral is left to decompofe fpon-
taneoufly, nothing more is done than to difpofe
the fione which contains the principles of alum
in firata or layers. The pyrites becomes heat -
ed ; acid is formed, which diffolves the clay;
and the falt arifing from this combination
exhibits itfelf by the efflorefcence of the ore.
The decompofition may be accelerated by
watering the heap of pyrites ; but the opera-
tion may be fiill more abridged by the aflifi-
ance of fire.—The method of applying the heat
varies prodigioufly. On this head Bergmann
may be confulted ; but in general it may be
obferved that it ought not to be either too ftrong
or too weak. In the firft cafc it volatilizes
the fulphur, and in the fecond it retards the
operation.
The ore of alum is fometimes impregnated
- with a fufficient quantity of bitumen to maintain
the combuftion.—Sece my Memoir on the Alum
Ore of Vabrais, 1785. |
2. When the ore has efflorefced into alum,
the falt is extracted by lixiviation. For this
purpofe the fame water is pafled over feveral
heaps of aluminous earth, in order to faturate it:
The water which is firft pafled over the earth
diffolves in preference the vitriol, which is
more or lefs abundant ; and this falt may be

feparated
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feparated from the alum by a previous eold
wafhing.

3. This lixivium, or faline folution, is carried
into leaden caldrons, where the fluid is properly
concentrated. In this part of the procefs it is
that an accurate faturation of the alum 1s effeét-
ed when the acid is in exce{% and for this pur-
pofe alkalis are added, which ferve likewife fin-
gulaﬂy to facilitate the cryﬁalllzatmn Thq-.
cclebrated Bergmann has propofed to boil clay
with the folution, to faturate the excefs of acid.
This procefs feems in every point of view to be
advantageous ; but it appears to me to be im-
pradticable, becaufe the fuperabundant acid
cannot be made to combine with the clay but
by a very long ebullition ; and 1 h&ve_ obferved
that, by afterwards evaporating the fluid to
caufe it to cryfiallize, this clay falls down, and
oppofes the cryfiallization. I have varied the
procefs in a variety of ways, without obtaining the
fuccefs which its celebrated author prediéted.

There are methods of greater or lefs accu-
racy to judge of the degree of concentration to
which it is proper to carry the lixivium, in order
to obtain a good cryftallization : fuch are, the
immerfion of an egg in the hquid, the effufion
of fome drops of the lixivium on a plate, &c.

Mr, De Morveau has. propofed a metallic hy-
3 grometer;
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grometer ; but this infirument cannot be con-
fidered as very accurate; becaufe its immerfion
in the liquid is propertional to the heat of the
fluid in which it is plunged.

4. The lixivium is then conveyed into coolers,
where it cryftallizes by mere refrigeration. The
pyramids of alum are conftantly turned towards
the bottom of the veflel, more efpecially thofe
which fix themfelves to the fticks which are put
into the liquor to multiply the furfaces.

Alum affeéts the form of two tetrahedral pyra-
mids; applied to each other bafe to bafe. Some-
times'the angles are truncated, and thefe trun-
catures take place moft frequently when the
lixivium is flightly too acid.

This falt requires fifteen times its weight of
water to diflolve it; at the temperature of 60 de-
grees of Fahrenheit, according to Kirwan,

Its tafte is ftyptic : it lofes its water of cryftal-
lization by heat ; at the fame time that it fwells
up, and is converted into a light and white
fubftance, called burned or calcined alum.

If it be urged by a violenit degree of heat, it
lofes part of its acid; and becomes tafielefs. The
refidue is no longer fufeeptible of cryfiallization,
and precipitates in the form of a very fine ad-
hefive powder, in proportion as the water is dif-
perfed by evaporation.

Vor, IL 5 Alumine
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Alumine’is precipitated from this folution by
magnefia, barytes, and the alkalis : thefe laft
diffolve’ the precipitate in proportion as it is
formed, if they be added in excefs,

Alum is a‘very valuable material in the arts.
It is the foul of the art of dyeing, and ferves as
the mordant to all colours. It is ufed to prepare
leather, to impregnate paper and cloths intended
to be printed. 'Itis added to tallow, to render
it harder ; itienters into the preparation of a
glue for the defiruction of vermin; it is em-
ployed in England, and elfewhere, to give white-
nefs, and additional weight, to bread. When
fufed with faltpetre of the firft bm ing, it forms a
very white cryftal mineral.

The printers rub their balls with calcined
alum, to caufe them to take the ink. Surgeons
employ it to corrode fungous or proud flefh.

SPECIES. IIL

Carbonate of Alumine.

The argillaceous earth precipitated from the
folution of alum by the carbonates of alkalis,
combines with their acid; but this falt is very
rarely found in nature. 1 know only of the ob-
{ervation of Schreber which afcertains its exift-
ence. This naturalit aflerted that the earth

' ‘known
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“ known by the name of Lac Lun is a true car-

bonate of alumine.
Although alumine be foluble in the other

acids, we are very little acquainted with its com-
binations. It is only known that the nitric acid
diffolves it, that the folution is aflringent, and
that it may be obtained in finall ftyptic and de-
liquefcent cryfials. | |

The muriatic acid has a more evident action
upon alumine. This muriate i1s gelatinous and
deliquefcent.

Thefe falts have not been applied to any ufe,
and they are no where found in nature.

G . E:N-U 8 ¥,

. Earthy Salts with Bafe of Silex.

Silex is of all the known earths that which
combines the moft difficultly with acids.

We are even acquainted with no other acid
than the fluoric which exerts an evid:nt a&tion
upon it. It rifes with it, and holds it in folution
until it abandons it to unite with water.

Some experiments of Mr, Achard gave rea-
fon to think that the carbonic acid diffolved
filex ; but the Parifian chemifts did not obtain
the refults announced by the chemift of Berlin.
Mr. De Morvean feems to have proved that

] F 2 iron
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iron and the carbonic acid were neceflary te
form rock cryftals: but this acid does not remain
united and combined with the earth ; fo that we
have not hitherto arrived at any proof of its dif-
folving virtue.

C LK S8 ~TI

Concerning the Combination and Mixture of
Primitive Earths, or Earthy Mixtures.

The pure and fimple earths, fuch as we have
deferibed them, are rarely found on the furface
of the globe. They are conftantly mixed with
each other, and formr mafles of greater or lefs
magnitude, and various hardnefs, according to
the nature of the earths, their fitate of divifion,
and the charatter of the foreign fubftances
which are combined with them, fuch as iron,
bitumens, &ec. ' _

It may be eafily underftood that the number of
compofitions which can refult from the mixture
of five primitive earths, would be infinite, if we
were to pay attention to fuch flight varieties as
depend on the proportions of the mixture : but
I fhall not confider any mixtures as confiituting
fpecies truly diftinét, except fuch as differ in the
identity of their conftituent principles. The
flight differences in the proportions of thefe

principles
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principles may indeed occafion modifications in
the form, the hardnefs; the colour, &c. Bat
thefe can never conftitute more than varieties.

We fhall naturally deduce the genus from
the ftone or earth which predominates in any
mixture, and appears to communicate its own
character to the total mafs. In this manner we
{hall clafs among the calcareous mixtures fuch
ftones as exhibit to our obfervation the proper-
ties of lime-fione to fuch a degree, that they
would be taken to be purely calcareous if the
chemical analyfis did not prove the exifience of
other principles.

The genus ought not in firiénefs to be taken
and deduced from the earthy principle which
predominates ; for the charadter of the whole
mafs, or of the mixture, is very frequently given
by an earth which does not form the moft abun-
dant principle ; as we obferve more efpecially in
magnefian earths, where the filex predominates
over the magnefia.

GENUS I.
Calcareous Mixtures.

According to the principles we have laid
down, we muft refer to this place thofe ftony
mixtures in which the properties of lime-fione

predominate,
b3 5P B
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Carbonate of Lime and-Alumine.

This mixture is frequently met with., It is
commonly known by the name of Marle. The
proportions of the two conftituent principles
" are infinitely various. It is upon this proportion
that the diftin¢tion of {at marles and lean marles
depends, and difpofes them to ferve as manure
for earths of different kinds. The marles are
almoft always colotired by iron. |

They appear to arife from the decompofition
of the natural mixtures of chalk and clay, and
contain more or lefs of filex ; but the analyfis
whith I made.fix years ago of all the marles I
could procure, convinced me that the.y were
often nothing more than a mixture of clay and
chalk. I have likewife found magnefia in marles,
fometimes in the quantity of feventeen parts in
the hundred ; but, in general, they may be con-
fidered as formed efientially by the two earths
here mentioned.

Alumine is found likewife mixed with carbo-
nate of lime in marbles.  Mr. Bayen has proved
this 1n the fecond volume of the Journal de
Phyfique: and I have confirmed the truth of his
refults by the analyfis of feveral marbles of our
province, - It is even upon this principle that

P 4 we
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we may account for the greafy polith which fome
of them take.

The very evident difference which may be
eftablifhed between the mixtures which form
marle and marble, is, that the firft is the imme-
diate produét of a decompofition principally
effeCted by the alterations of the iron which it
contains ; whereas the fecond is praduced by a
purely mechanical mixture of two principles
already formed, which being pounded, and
ground as it were together, form a compact,
hard, clofe aflemblage, fufceptible of the moft
beautiful polith.

SPECIES IV.

Lime-ftone and Silex.

This fpecies is not common. It is known
under the name of Stellated Spar, Stern Schoerl
of the Germans. It is opake, and of a radiated
texture or form. Mr. Fichtel found it in lime-
ftone on the Carpathian mountains. It effer-
vefces with acids; and, according to Mr,
Bindheim, one hundred parts of this ftone con-
tain fixty-fix carbonate of lime, thirty filex, and
three iron.—See Kirwan. '

The mixture of the pulverulent remains of
the primitive rocks tranfported into our country

b ' by
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by the rivers which rife in the Alps and the Ce-
vennes, together with our own calcareous frag-
ments, frequently form beds of a flone of this
nature. 'The only difference between them is,
that our mixtures exhibit a confufed affemblage
of all the principles which belong to the primi-
tive rocks, fuch asclay, filex, and others.

S B EE-IE B g

Limeftone and Bitumen.

This mixture is known by the name of Swine-
flone. It abounds in the diocefes of Alais and
Uzes: I have feen the calcareous rock impreg-
nated with bitumen in an extent of more than
three leagues diameter. It 1s even {fo abun-
dant in fome parts, that it difiils through the
clefts of the rocks, and forms fialadlitous bitu-
men, which the peafants colleét to mark their
{heep, or to greafe their cart-wheels. The heat
of our {fummer fometimes foftens it to fuch a
degree, that it flows into the roads, where it ad-
heres to and impedes the motion of the fledges
and other carriages.

In fome places the fione is fo well impreg-
pated with bitumen, that it may be wrought ;
but the blow of a hammer caufes it to emit an
abominable fmell,  Mr, D'Avejan, bithop of

| Alais,
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Alais, having ufed this fione to pave the apart-
ments of his palace, the fri¢tion and heat dif-
engaged fo unpleafant a fmell, that his fuccef-
fors were obliged to fubftitute a fiene of another
kind in its fiead.

- Mr. De la Peyroufe found this {tone in large
mafies near Saint Beal in Comminge, at L'Ef-
tagneau, and at the mill of Langlade,

SR L T E.B8,: VI, .

Lime-fione and [ron.

Iron is almoft always a confiituent part of
lime-ftone; but it fometimes exifts in fuch a
ina'opcrtiun, that thefe mixtures conftitute iron
ores. Mr. Kirwan defcribes two of this nature ;
one of which contains twenty-five pounds of
iron in the quintal, and the other ten. Mr.
Rinmann has defcribed ftalactites which afford
iron, in the proportion of from twenty-feven to
twenty poundsin the quintal. v
~ Calcareous iron ores are wrought in many
parts of our province. I have myfelf obtained
forty-four pounds of iron in the quintal, from a
calcareous ftone which abounds on the moun-
tain of Frontignan.

It is common to find, in our calcareous moun-

tains, hematites rich in iron, whofe bafe is cal-
carcous j

-3
Wy
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careous: we find likewife fpecies of ludus of
the fame genus, and {fometimes even tufa, whofe
formation arifes from waters loaded with iron
and lime,

The {pathofe iron ores are of the fame clafs
as thofe we have juft treated of,

G ENUVUGS. 1M
Barytic Mixtures,

Thefe mixtures. are very rare, becaufe the
ftone itfelf is fcarce, We fhall mention only
two fpecies,

S B Co T BB T

Sulphate of Barytes, Petroleum, Gypfum, Alum,
and Silex.—Bergmanni Sciagr. {. 9o ; Kirwan
Min. p. 6o.

The name of Hepatic Stone (Lapis Hepa-
ticus) has been given to this mixture.
The colour varies much: its texture is uni-

form, lamellated, fcaly, or fparry. It takes the
polith of alabafter.

It forms a kind of plafter by calcination, and
emits a ftrong and fetid fmell by friction.

One hundved parts of this ftone contain thir-
ty-three barytes, thirty-cight filex, fevenieen
alum, feven gypfum, and five petrolenm.

1 S P E-
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5P RCTRETE
Carbonate of Barytes, Iron and Silex.

Mzr. Kirwan has mentioned this fione on the
authority of Mr. Bindheim. It is infoluble in
acids, and of a fparry texture ; but he is tempted
to confider it as a fulphate of barytes, in confe-
quence of the property obferved by Mr. Bind-
heim, that it becomes foluble in acids, after
having been calcined with oil.

G.F N e lit
Magnefian Mixtures.

All the fpecies comprifed in this genus pof-
fefs charadters fufliciently firiking, and eafily
known. They are in general greafy and foft to
the touch ; they may be cut with a knife, turned
in a lathe, and converted into any form at plea- .
fure. They take a tolerably good polifh. Some
of them are dipofed into fibres; and thefe
fibres pofiefs, for the moft part, a remarkable
degree of flexibility. . They ftick to the tongue
like clays; but do not, like them, foften in the
water.

S P E-
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SPECIES I,

Pure Magnefia, Silex, and Alumine.

SEECLES: 1L
Carbonate of Magnefia, Silex, and Alumine.

The mixture of thefe three earthy principles
forms talcs, fieatites, pot-fiones, or lapides ol-
lares.

The difference which analyfis fhews between
thefe two f{pecies, is almoft entirely confined
to the proportions of their conftituent principles.
This circumftance might appear fufficient to au-
thorife us in confidering them only as varieties
of each other. But as the magnefia is pure in
the talc, and in the ftate of carbonate in the
fteatites, we fhall confider them as different
ipecies.

1. Pure magnefia, mixed with near twice its
weight of filex, and lefs than its weight of alu-
mine, forms talc. It is of a white, grey, yellow,
or greenifh colour; foft and foapy to the touch,
compofed of tranfparent laminz placed upon
each other. Thefe lamine are more tender
than thofe of mica; they lock together, and are
ufually divided into rhombi, and may be ¢ruthed
or {cratched with the nail.

Its
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Its fpecific gravity is 2.729.

Fire renders it more brittle and white ; but i
is infufible by the blow-pipe, and can fcarcely
be fufed by the addition of alkali. The borate
of foda, and the phofphate of urine, fufe it with
a flight effervefcence.

‘Moufcovy talc is compofed of large elafiic,
flexible, and tranfparent leaves. Plates of talc
have been raifed in the quarries of Vitim in Si-
beria which were eight feet fquare.

2. Steatites is ufually of a greenith white: it
may be eafily cut with a knife; and the duft
which is produced by fcraping it does not rea-
dily mix with water.

Its fpecific gravity is about 2.433. ;

It is infufible alone, hardens in the fire, and
becomes white. The borate of foda facilitates
its fufion ; but foda, and the phofphates of urine,
do not perfedtly difiolve it.

According to the analyfis of Bergmann, one
hundred parts of {tcatites contain eighty filex,
feventeen magnefia in the flate of carbonate,
two alumine, and one iron.

Steatites is fometimes found in mafles of in-
determinate figure, and fometimes cryftallized,
fuch as that which Mr. Gerhard found at
Raichewtein in Silefia. Chem. Ann.  1785.—

And Mr. Romé de Lifle poflefles cryftals in
hexagonal



Earthy Mixtures. e
hexagonal laminz, refembling the, leaves of
mica.

The white  fteatites of Briangon is compofed
of irregular, friable, and femi-tranfparent leaves,
It often inclofes cryfials of fieatites, of a white
or greenith colour, which have the form of te-

trahedl al prifms,
- The fteatites of Corfica appears to be form cd
by fibres placed befide each other. It has a
greenifh colour, and no perceptible degree of
flexibility.

The fieatites of Bareith is grey, compact, and
folid. '

That of Queen Charlotte’s Bay in New Zea-
land is firiated, green, femi-tranfparent, and
futhciently hard to give fire with the fteel.

3. The foap-ftone of China is a fteatite, often
ftriated ; but it is not more unctuous than thofe
we have already mentioned.

The fieatites of Briangon forms the bafis of
the vegetable red. :

4. The lapis ollaris, or pot-ftone, is only a va-
riety of the fteatites. It does not appear to me
to differ from it, excepting in being harder.

Ifs colour is ufually greyith; but it is fome-
times blackened by bitumen.

Mr. ‘Gerhard has obferved that the lapis olla-
1is of Sweden effervefces with acids, and con-

tains
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tains calcareous carth ; but this mixture is pecu-
har to it. Thofe of Saxony, Silefia, and Cor-
fica do not contain it. The lapis ollaris may be
wrought with the greateft facility, In the coun-
try of the Grifons, in Corfica, and elfewhere, it
is turned, and formed into veflels which refift
the fire, and have not the inconvenience of our
glazed pottery; it is from thefe ufes that it has
obtained the name of Lapis Ollaris, Pot Stone,
&c. |

SPECIES III

Pure Magnefia combined with fomewhat more
than its weight of Silex, one-third of Alu-
mine, near onc-third of Water, and more or
lefs of Iron.

This mixture forms the ferpentine. It has a.
great analogy with the preceding fubftances,
but is diftinguithed from them by a more evi-
dent degree of hardnefs ; by the property of ac-
quiring a more beautiful polifh ; and by a quan-
tity of iron fufficiently confiderable to afford it
a peculiar charadter.

The ferpentine is whitith, greenifh, blueifh,
- or blackifh ; frequently marked with black fpots 5
and fometimes interfected with bands of various
colours. Some ferpentines are even tranfpas

¥ rent.
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yent. The Royal Cabinet of Mines poflefs a
fpecimen whofe ground is grey, and interfperfed
with reddifh femi-tranfparent and chatoyant
{pots. | |

Serpentine varies likewife in its texture,

It is compad, granulated, fcaly, lamellated, or
fibrous. .

It takes the moft beautiful polifh.
~ The iron it contains is fometimes obedient to
the magnet.

- Its fpecific gravity is from 2.4 to 2.65.

It melts in a violent heat ; but a lefs degree of
fire hardensit.

Mr. Bayen, who has analyfed the ferpentine,
found it to contain, in the hundred parts, forty-
one filex, thifty«—three magnefia, twenty alumine,
three iron, and alfo water.

Mr Kirwan has obferved, that the ferpentine
of Corfica contained more alumine, and lefs
filex. f

Mr. De Joubert poflefles a fpecies of ferpen-
tine which exhibits fquare plates on its furface.

Mr. Dorthes has obferved feveral varieties of
the ferpentines on our Mediterranean coafis, and

in the niver of Herault, which receives them
from the mountains of the Cevennes.

Vor. II, L& S P E-
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BEPECIES ™IV,

Carbonate of Magnefia; Silex, Lime, Alumine -
and Iron.

This combination exhibits feveral varieties,
which are known under the name of Afbeftos,
Mountain Cork. Their texture ferves to dif=
tinguith them; but the chemical analyfis con-
founds them together, and does not permit us

to allow any other diftinction than that of va-.
rigties., :

Yok Rl R AT o0

- Afbeftos.

This ftone is ufually greenifh ; its texture is *
fometimes fibrous and compa¢t, and fometimes
niembranaceous.

Near Bagneres de Bigorre, in the mountains
of the environs of Baflere, Meflrs. Dolomieu
and La Pcyroufe found cryftals of aibeftosin
rhomboidal parallelopipeds.

Afbeflos is rough to the touch, brittle and
rugged. Its fpecific gravity is from 2.5 to 2.8.

Fire renders it whiter and more brittle. It
1s infufible by the blow-pipe, according to Kir-
wan; but the abbé Mongez affirms that afbeftos
and amianthus are fufible, and form an opake

globule,
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vlobule, which becomesbluifh. It is difficultly
foluble with foda ; but more eafily with borate of
fodaand the phofphates of urine,

According to Bergmann, the afbeftos con-
tains in the quintal from fifty-three to feventy-
four parts filex, about fixteen magnefia, from
twelve to twenty-eight carbonate of lime, from
two to fix alumine, and from one to two iron.

YARIETY II.
Mountain Cork.

‘This name has been given on account of a
flight refemblance of this fubftance to cork.
This ftone is very light, membranaceous, flexible,
and ufually of a yellow colour. It may be more
eafily torn than broken. The diocefe of Alais
affords very fine fpecimens.

Among avery great number of ftones of this
nature, fubjected to analyfis by the celebrated
Bergmann, the filiceous earth was always found
predominant ; and after that the magnefian,
which was never lefs than twelve parts in the hun-
dred, nor more than twenty-eight.

Tk G2 5P Ee
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the principles whofe mixture forms this fpecies ;
but the proportions among thefe conftituent
principles Vary fo much, that the varieties of
 clay are almoft- infinite.  Independent of the
principles above enumerated, we fometimes
find lime combined with clay, and fometimes
even magnefia; and it will be eafy to form va-
rious fpecies, in proportion as the analyfis of
thefe earths thall become more perfect.

The argillaceous mixtures of which we pro-
pofe at prefent to fpeak, are chara&erized by
the following properties :—They adhere ftrongly
to the tongue, become dry, hard, and fhrink in
the fire; are divided, and form a pafte, with wa-
ter, in which ftate they may be ;Elﬁly moulded
and turned, &c. The clays in which the fili-
ceous principle is moft abundant are the drieft,
adhere lefs to the tongue, are lefs completely
diffufed in water, and crack lefs when dried by
the heat of the fire or the fun.

Moft clays contain iron; and this metal is
ufually the principle of their colour. From the
brownith clay, in which iron 15 almoft in the
native ftate, to the deepeft red, all the various
{hades are owing to the feveral degrees of altera-
tion in this metal, Thefe various changes are
effe@ed cither at the furface of the globe by the
irnmediate action of the air, which calcines the

imn,,‘
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iron, or clfe in the bowels of the earth ; in which
laft cafe, the effects arife from the decompofition
of water and of the pyrites. 'We may trace this
beautiful work of nature in feveral pyritaceous
firata in our province ; and on this fubject re-
ference may be had to my Memoir upon the
Brown Red (Brun Rouge), printed by Didot by
order of the province.

We fhall dire¢t our attention lefs to the fe-
veral varieties of clay than to the ufes to which
they are applied. The firft of thefe ufes is to
form the bafis of pottery.

Several fpecies of pottery may be obferved,
which neverthelefs differ from each other oniy
in the degree of finenefs of the earths made ufe
of, and the care that hasbeen taken in perform-
ing the various manipulations which they un-
dergo.

1. 'The moft common pottery is made with any
kind of clay indifcriminately, which is mixed
with fand, to render it more porous, and by this
means more adapted to fupport the heat.

Thefe vefiels would be penetrable by water,
if they were not covered with a glaze.

The glazes of pottery are ufually made either
with the fulphureous lead ore called Alquin-
foux, and in England, Potters Lead Ore, or
with the yellow copper ore. For this purpalc,

G4 thefe
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thefe fubflances are reduced to powder, mixed
with water, and the vefitl, previoufly dried by a
flight baking, is dipped in the mixture. The
porous vefiel abforbs the .water, while its fur-
face becomes covered with the pounded ore.
The vefiel is then carried to the furnace, and
baked by a heat which vitrifies the ore upon its
furface; and it is this metallic glafs which forms
the glaze of the potters, and is yellow or green,
according to the metal made ufe of.

Thefe glazes are all dangerous ; becaufe they
are foluble 1n fats, oils, acids, &c.

The attention of intelligent manufacturers
has been long directed to the methods of fubfti-
tuting in the place of thefe glazes, others which
are not attended with the fame danger. ')

We might, after the manner of the Englifh,
vitrify the furface of our pottery by means of fea
falt thrown into the fire-place when the furnace
is at a white heat; but this method is impradti-
cable in moft of our manufaorics, becaufe our
fires are not fufficiently firong. |

I have tried various methods to glaze pot-
tery ; and two among them have fucceeded

well enough to juftify my publifhing them. The
firft confifts in mixing the earth of hf'[‘l.lﬁ.lf:l_ in
water, and dipping the pottery therein: this
done, they are fuffered to dry ; after which they

arc
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are plunged into a fecond water, in which levi-
gated green glas is mixed. This covering of
vitreous powder fufes with the clay of Muryiel;
and the refult is a very {mooth, very white, and
very cheap glazing.

The fecond method confifts in immerfing the
dried pottery into a ﬁfc:-ng {folution of fea falt,
and afterwards baking them. The trial which I
- have made in my furnaces gives me reafon to
expect that this method may be ufed in large
works,

I have likewife obtained a very black glaz-
ing, by expofing pottery firongly heated to the
fumes of fea-coal. 1 have coated feveral vef-
fels in this manner, by throwing a large quantity
of coal’ in powder into a furnace wherein the
p{}tlm_} was ignited to whitenef. The effeétis
fiill more complete when the thlﬂﬂﬁ*}ﬂ or tubes
of afpiration of the furnace are at that moment
clofed, and kept {o for fome minutes, |

I have given an account of all thefe circums-
ftances, and many others, in a work prefented to
the Ru} al Society of Sciences of Montpellier :
in which I bave proved, from the refults of my
esperiments in the large way, that the beft mix-
ture of our own ecarths is capable of affording
us the moft beautiful and fineft pottery of every
Idnd.!

P 2. Fay.
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2. Fayence*. This does not differ from the
pottery we have here fpoken of, except in the
degree of finencfs of the earths ufed for its bafis,
and the nature of its covering or glaze.

The glazing of fayence is nothing elfe, as is
well known, but glafs rendered opake by means
of the oxide of tin. It is the glafs called Ena-
mel.

To make the fine white enamel of the pot-
ters, one hundred pounds of lead, thirty of tin,
ten of marine falt, and twelve of purified pot-
afh, are calcined together. This mixture, after
calcination and fufion, produces a beautiful ena-
mel, which is applied in the fame manner as the
glaze before fpoken of.

Bernard de Palifly excelled in the art of fay-
encery ; and it is to him that we are indebted for
our firft acquifitions in this manufacture .

KL The

* Diltingunifbed by us by the name of Delft Ware. T.

+ I cannot refift my inclination to infert in this place a few
eircnmitances of the life of this great but unfortunate man, who
lived in the 15th century.  He was a native of the diocefe
of Agen, and his firlt employment was that of furveyor or
draftfman of plans: but his talte for natural hiftory led him

tp abandon this cmptuyment 3 and he travelled fur inftru&ion
OVET thﬂ whole kingdom, and Lower Gr:rmany An acmden-
¢al circumitance threw into ];15 h?.nda a cup of enamelled pot-

tery §
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g. The fineft pottery is known by the name
of Porcelain ; it ought to be white, tranfparent,

and of a fine grain.
The firft porcelaifis were manufactured in

Japan and China. .
The celebrated Reaumur firft undertook a ca-
pital feries of experiments toimitate thefe potte-
rics: but, deceived by the femi-tranfparence and
' vitreous

tery ; and, from that time, his whole time and fortune were
taken up in experiments on enamels. Nothing can be more
interefting than the narrative which he himfelf has given of
his labours. He exhibits himfelf building and rebuilding his
furnaces ; always on the eve of fuccefs; worn out by labour
and misfortune ; the derifion of the public; the objett of the
angry remonfirances of his wife ; and reduced to burn his furni:
ture, and even the wood-work of his houfe, to keep his furnace
going. His workman prefles him for money : he ftrips himfelf,
-and gives him his clothes. But at length, by dint of indefati-
gable labour, conftancy, and genius, he arrived at the defired
degree of perfetion ; which gained him the efteem and con-
fideration of the greateft men of his age. He was the firft who
formed a collection of natural hiftory at Paris, and even gave
leftures on that fcience ; receiving half a crown from each of
his auditors, under the oblipation of returning it fourfold ifany
thing he taught fhould prove falfe.  The high reputation he
wequired, and the obligations under which his countrymen
ftood indebted to him, were not fufficient to defend him from
the perfecutions of the League; for Matthew De Launay,
cne of the greatell fanatics, caufed him to besdragged to the
Paltle at the age of ninety years, He fignalized himfelf in

hig
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vitreous appearance of porcelain, he imagined
it to be a femi-vitrification, and attended only
to the means of ftopping the procefs of vitrifica-
tion at a certain fage of ifs effeét, or of caufing
it to become reverfed, He fucceeded in his
undertaking, by filling bottles with fand and
gypfum, and expofing them to a potter’s fur-
nace. I have likewife produced the fame effect

his prifon by ats of firmnefs and heroifm. Henry the Third
vifited him, and reprefented his fituation in thefe words : ¢ My
¢¢ good man, if you cannot reconcile yourfelf to the matter of
$¢ religion, I fhall be compelied to leave you in the hands of
“ my enemies.”’—Palifly anfwered, ¢ Sire, 1 was perfeéily
¥ ready to furrender my life for the glory of GOD. If this
¢ altion could have been accompanied with any regret, cer-
4 tainly it muft have vanithed, after hearing the great King
% of France fay, / am campelled, This, fire, is a fituation to
#¢ which neither yourfelf, nor thofe who force you to a& con-
“ trary to your own difpofition, can ever reduce me ; becaufe [
¢¢ am prepared for death ; and becaufe neither your whole peo-
< ple, nor your Majefty, poflefs the power of forcing a fimple
¢ potter to bend his kn;f.bcfure images.”’—DBernard De Paliffy
was the firlt who affirmed that caleareous mountains are the re-
mains of fhells, He has exhibited fuch a degree of intelligence
and fagacity in all his writings, that he deferves to be placed
among thofe great men who are an ornament to aur nation,
"The very form of his works exhibits a proof of original geniuss
They confilt of dialogues between Theory and Pra@iice.
Prattice 1s always the inftrutor ; and Theory is reprefented
as ‘a fcholar, proud of his ewn underflanding, but indocile
and Ignorant.
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by_a 1-'::’13? different procefs, though dependent
on the fame theory. When I concentrate my
oils of vitriol in the green glafs of our manufac-
ture, that part of the fetort which is continually
firuck by the rifing oil of vitriol becomes white,
and lofes its tranfparence. This phenomenon
confiantly takes place, whencver the fire is raifed
fomewhat more than ufual. The retort preferves
its form; but all its alkali is extraéted; and there
remains only the quartzofe principle of a bean-
tiful white colour, fomewhat cracked like the
porcelain of Japan. As the dec¢ompofition com -
meneces at the interior furface, which is imme-
diately acted on by the vapours, this furface 1s
frequently rendered white, and difeoloured ;
while the exterior furface remains perfedly vis
treous, and exhibits a ftriking contraft. For,
when the interior furface of the glafs is infpected,
it prefents a white covering applied again{t a fur-
face of glafs; forming, by the union of both, a
thicknefs no greater than that of which retorts
are ufually made.

Father Dentrecolles fent from China the fub-
fiances ufed in the fabrication of porcelain
they age known by the names of Kaolin and Pe-
tunzé., Similar {ubftances were foon found in
France; and our porcelain manufadtories, in a
thort time, equalled the inoft beautiful produc-

2 ' tions
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tions of this kind, and even exceeded them in
the beauty of defign and figure. The manufac-
tory of Seves is at prefent, without contradic-
tion, the firft in the world. Nothing can equal
the beauty of its paintings, the regularity of
defign, and the elegance of form, which are
‘given to the veflels produced in this manufac<
tory.

Four principal operations may be diftinguifh-
ed in the manufadture of porcelain———1. The
preparation, the mixture of earths, and the work-
ing of the pafte. 2. The firft baking, which
forms the bifcuit. 3. The application and fufion
of the glaze and covering. 4. The art of paint-
ing, which demands a third baking, in order
that the colours may be better combined, fufed,
and amalgamated with the glaze.

I have myfelf made very beautiful porcelain
with the kaolin, which is found in veins in
the granite of St. Jean de Gardonenque, and
the field fpar fo common in our mountains of

Cevennes.

The quantity of porcelain which is made in
China is immenfe. There are five hundred
furnaces, and near a million of men, employed
at King-to-ching, a province of Kian-fi.

Our clays pofiefs other advantages likewife

they ferve, in the fulling-mijls, to clean and full
piece
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plece goods. The beft fullers earth is foft and
foapy. :

The name of tobacco-pipe clay is given to a
white clay, which preferves its whitenefs in the
fire, and refifts a violent heat,

The fealed earths, or terrae figillate, are clays
upon which fuperfiition has beftowed chimeri-
cal virtues. They are imprefled with a feal, for
the purpofe of deceiving the public with greater
certainty and effrontery.

Almoft all the marles, more efpecially thofe
which are found in ftrata, appear to me to be
compofed of the fame principles. Much vari-
ation prevails with refpeét to the proportion of
thofe conftituent principles, and more efpecially
with regard to the clay which predominates.

t 8 RIEICHT BTRSTI.

Alumine, Silex, Pure Magnefia, and Iron.

Mica, which refults from the mixture of thefe
principles, has been improperly confounded with
talc.. Mica is foft to the touch, but not greafy
like tale. It poffefles in general a more brilliant

and lefs earthy colour, if I may ufe thefe ex-
preflions.

The moft ufual colour of mica is white or yel-

low,
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low, inclining to red; but it has been found of
a greenifh, red, brown, and other colours.

Its texture likewife varies: it is fcaly, lamel-
lated, or firiated.

It fometimes exhibits the furm of a fegment
of an hexagonal prifin.

It is ufually found mixed with feld fpar,
quartz, fchorl, &c. It almoft always exifts in
the primitive rocks. Its fpecific gravity is from
2,535 to 3.000 when charged with iron.—Kir-
W,

The colourlefs mica is infufible. It is only
partially foluble in foda, in which it becomes
divided with effervefcence : it fufes in the bo-
- rate of foda, and in the phofphates of urine,
with fearcely any effervefcence.

The coloured micas are fufible.—See De
Sauflure.

The fragments of mica are employed, under
the name of Cats Gold or Silver, according to
the colour, as a fand for drying ink upon paper.
. Its yellow colour, which confiderably refem-
bles that of gold, often deceives the ignorant,
who fuppofe that they have difeovered a mine
of this precious metal when' they find a few
pieces of this ftone.

Mr. Kirwan obtained from one hundred parts
of colourlefs mica, thirty-eight filex, twenty-

eight
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eight alumine, twenty magnefia, and fourteen
oxide of iron.

SPECIES IIIL

Alumine, Silex, Magnefia, Lime, and Iron.

The mixture of thefe principles forms the
horn-ftone, or horn-blende of the Germans.
This ftone has a clofe grain, is difficultly pulve-
rized, and is {lightly flattened under the ham-
mer.

Its colour varies, which is either black or of
a greenith grey ; and its texture is in general
either lamellated or firiated.

Its general chara&ers are, partial {olubility in
acids without effervefcence ; a degree of hard-
nefs which never amounts to that of affording
fire with the fiecel; a fpecific gravity never
lefs than 2.66, and frequently as high as 3.88 ;
a firong earthy fmell, which it emits when breath-
ed upon, or is moiftened with hot water; a te-
nacity under the pefile, &c.—See Kirwan, who

diftinguifhes two varieties.

Vor. IL. 1 ol
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YARTEDY. I

Black Horn-fione, Lapis Corneus Nitens
Wallerii.

Its texture is either lamellated or grained. In
the firft cafe it is fometimes fo foft as to be ca-
pable of being fcratched with thewail. Its fur-
face is frequently of a fhining, greafy appear-
ance; and its fpecific gravity is from 3.6 to
3.88.

Mr. Kirwan ‘found that the lamellated fort
contains thirty-feven parts filex, twenty-two
clay, fixteen magnefia, two lime, and twenty-
three oxide of iron.

VAR LTE L T oIT
Horn-ftone of a Greenith Grey Colour.

This variety is either of a granulated or firiat-
ed texture. Mr. Kirwan found its fpecific gra-
vity to be 2.683; it is harder than the pre-
ceding. \

The pale greenifh hone is of this quality. Its
grain is clofe; it emits an earthy fmell, does
not effervefce with acids, nor firike fire with
fteel. It contains, according to Kirwan, fixty-

five
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five parts of filex in the hundred, and its fpecific
gravity is 6.604.

SPECIES 1IV.

Alumine, Silex, Carbonate of Magnefia, and
of Lime with Iron.

This fpecies, which comprehends the flate or
fchiftus, does not appear to differ effentially from
the preceding, fince its principles are the fame,
and there 1s no other difference excepting what
depends on the fiate of the lime and magnefia
which in this laft effervefces flightly with acids,
according to Kirwan,

The flate is an argillaceous fione, whofe prin-
cipal charaéter is that of being divifible into
very thin plates, capable of being wrought, and
of receiving a certain polifh.

The colour of the flate is blue, of feveral de-

grees of intenfity; but this colour varies, and
exhibits the following fhades.

AR T RETLY S RT

Blueith Purple Slate.

This is brittle, and of a lamellated texture ;
does not give fire with the fteel; its fpecific gra-
vity is 2.876 ; it affords a very clear-and filvery

H 2 found,
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found, when divided into plates of an uniform
thicknefs ; it flightly effervefces with acids when
it is reduced into powder, but not elfe.

It forms black fcoriee in a firong fire. Soda
affifis its fufion, and it is fufed ftill more eafily
with the borate of foda. '

From one hundred grains of this flate Mr.
Kirwan obtained forty-fix filex, twenty-fix alu-
mine, eight magnefia, four carbonate of lime,
and fourteen iron.

Vool Tk b X S ila

Black Slate.

This receives a confiderably fine polifh when
rubbed. The powder which is detached is white,
and {lightly effervefces with acids.

VARIETTY 'IIL
Blue Slate.

The blue flate contains lefs iron than the
firft variety. It is ufually hard, and of a very
fine grain.

vARIEBTY IV.
Slate of a Pale White Colour.

It is lefs martial than the other varieties, and
is more difficultly vitrified. |
4 Slates
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SQlates are ufed to form tablets, and to cover
the roofs of houfes.

SPRECIES V.

Alumine, Silex, Pyrites or Sulphure of Irom,
and Carbonate of Lime and of Magnefia.

The fchiftus which refults from this com-
bination is known by the name of Pyritous
Schiftus.

The pyrites are fometimes difperfed in the
mafs, in the form of cubical cryftals. Sometimes
they are difcovered only by analyfis, or by the
fpontaneous decompofition of the ftone.

The mountains which afford thefe {chifti ap-
pear to me to be marine depofitions. Impreflions
of leaves, of fithes, and other characters, are fre-
quently obferved, which leaves no doubt of their
origin.

The pyrites foon efHorefce when the concur-
~ rence of air and water affifts their decompofition;
- and the refults then are fulphuric falts, with bafes
of magnefia, alumine, iron, and lime. When the.
fulphate of alumine predominates, it is called
aluminous fchiftus. Moft of the alum ores
wrought in Europe are of this nature. 'We have
feveral in Prm'ﬁncp which might be wrought ;
the {chifti of Vebron in the Gevaudan, thofe of

3 Curvalle
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Curvalle in the Albigeois, afford much a.lum by
their decompofition.

When the magnefian principle prevails, the
efflorefcence confifts of Epfom falt. I have
difcovered a mountain of this kind in Rouergue,
in the neighbourhood of Saint Michael.

Thefe efflorefcences of alum or Epfom falt are
always more or lefs abundantly mixed with the
fulphates of iron and of lime; becaufe the ful-
phuric acid, which is formed by the decompo-
fition of the pyrites, attacks and diflolves all
the principles contained in the fchiftus.

The decompofition of thefe pyrites may be
haftened by expofure to air, calcination, &c.

SPECIES VI,

Alumine, Silex, the Carbonates of Lime and of
Magnefia, the Sulphure of Iron, and Bitumen.

This fchiftus does not differ from the forego-
ing, excepting in confequence of its being im-
pregnated with bitumen. |

It is ufually of a black colour, which it owes
to its bituminous principle. Its confifience is
wvarious ; it 1s fometimes divifible in flakes, and
its furface 1s either fmooth or rugged.

" Thefe are the fchifti which ufually form the
focus of volcanos, When their decompofition
B
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1s favoured by air or water, a prodigious heat is
excited, hydrogenous gas is produced, which
exerts itfelf againft the furrounding obftacles,
and takes fire when it comes in contact with the
air. It is this inteftine labour which occafions
the thocks and tremulous agitations that pre-
cede the eruptions of volecanos. The aétion of
voleanns muft be more lafting and terrible, in
proportion as the quantity of aliment and the
focus are the more confiderable.

We might, in ftri¢tnefs, place the pit-coals
here, as they do not.differ from this fchiftus but
in their greater abundance of the bituminous
principle. 'We daily. obferve {pontaneous in-
flammation to take place in heaps of pyritous
coal, and the fame effect happens even in the
mid{t of the veins which are wrought. Several
examples of this may be pointed out in the king-
dom of France. There even exifts at Cranfac
in Rouergue a true burning volcano, The
mountain which contains the coal is prodigioufly
hot, and flames are perceived from time to
time on its fummit, which iffue from its bowels,
All thefe phenomena depend on the fame
caufe ; and from the finall artificial volcano of
Lemery, to the terrible eruptions of Vefuvius,
there is no other difference than what confifis in
the magnitude of the caufe.

H 4 When
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“When the ecarthy and metallic principles
which form the bafis of bituminous fchifti, are
firongly heated, and almoft vitrified by the fire
which produces their decompofition, they con-
flitute volcanic produdts.

5-B K L FESE.  VII.

Alumine, Silex, Lime, and Water.

This ftone, which is called Zeolite, was un-
known to mineralogifts before the celebrated
Cronftedt gave a defeription of it.

It is ufually of a femi-tranfparent white ; but
this colour is fometimes altered by metallic
mixtures, and then it affumes all kinds of tinges.

The name of Zeolite has been given fo it on
account of its property of forming a jelly with
acids. This property has even been confidered
as exclufive and charaéteriftic. But Mr. Swab
has very jufily obferved, in the year 147358, that
all zeolites do not poflefs this property; and Mr.
Pelletier has proved, in the twentieth volume of
the Journal de Phyfique, that this property is
not even peculiar to zeolites.

The exiftence of zeolites in certain lavas has
induced fome naturalifts to confider them as
produced by the decompofition of voleanic
earths,

The
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The moit beautiful zeolites come to us from
the iflands of Ferroe near Iceland. The form of
this fione is conftant. The radii which com-
pofe it diverge as it were from a central point,
and are difpofed after the manner of a fan.
The radius which terminates at the external
furface, is found to exhibit a trihedral or tetra-
hedral pyramid. '

The white zeolite affeéts two principal forms,

the cube, and the tetrahedral prifm, fometimes
flattened, and terminated by an obtufe tetrahe-
dral pyramid.

Its fpecific gravity is from 2.1 to 3.13.

The zeolite, expofed to a ftrong heat, dilates,
and fwells more or lefs, according to the pro-
portion of water it contains, and at length melts
into a porous fcoria. Soda fufes with it with
effervefcence; the borate of foda dificlves it more
difficultly ; and the phofphates *of urine have
fcarcely any adtion upon it.

Bergmann obtained from one hundred parts
of the red zeolite of Adelfort, 83 filex, 9.5 alu-
mine, 6.5 pure lime, and 4 water.—Letters on
Iceland, p. 370.

The white zeolite of Ferroe contains, accord-
ing to Pelietier, fifty filex, twenty alumine,
eight lime, and twenty-two water.—Journal de
Phyfique, t. xx,

Meyer
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Meyer obtained from a radiated zeolite 58.33
filex, 17.5 alumine, 6.66 lime, 17.5 water.

Mr. Kirwan rightly obferves, that the cryf-
tallized fpecies contain mare water than the
others.

G ENTDUSy W,

Siliceous Mixtures.

We fhall place in this genus all the fiones
which give fire with the fieel.

B PrENCTSRES T

f
Silex, Alumine, Lime, and Iron intimately

combined,

The mixture of thefe feveral earths forms the
precious ftones or gems. All the varieties of
gems depend on their colour, hardnefs, brillian-
cy, weight, the proportion of their conftituent
parts, and their more or lefs intimate combination.

The numerous experiments of the celebrated
Bergmann on precious ftones have thrown the
greateft light on their nature and compofition.
The analyfes of Meflis. Gerhard, Achard, &ec.
by exhibiting a firit identity of principles,
have confirmed to us the refults of the famous
Swedifh chemift ; and it appears that no reafon-

5 able
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able doubt can now be formed againft thofe
principles.

As gems or precious ftones are diftinguithed

in commerce by their colour, we fhall preferve
this eftablifhed diftinction.

EVe e Sl BN V12

Red Gems or Precious Stones—the Rusy,
GarNET, &c.

1. The ruby is a precious flone of a fiery
red colour, cledtrical by friction, giving fire with
the fieel, the moft ponderous and the hardeft of
precious ftones. It cryftallizes in long hexahe-
dral pyramids applied bafe to bafe, without an
intermediate prifm.

Its fpecific gravity is from 3.18 to 4.283. It
1s not vitrified in the fire without addition; and
even refifts the acion of the burning mirror.
Flame urged by vital air eafily fufesit. It docs
not lofe its colour at the degree of heat which is
fufficient to melt iron. The borate of foda and
the phofphates of urine fufe it.

One hundred parts of ruby contain, accord-
ing to Bergmann, forty alumine, thirty-nine
filex, nine lime, and ten iron.

The lapidaries, with whom hardnefs and
tranfparency are the principal charadters of

{iones,
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ftones, " diftinguith rubies of different colours ;
and the inhabitants of Pegu, who confider the
modifications of the colouring principle as dif-
ferent degrees of maturity, confound the topaz
and the fapphire under the name of rubies, of
which they make three varieties.

The name of Spinelle ruby, or Balais ruby, is
given to the fame kind of ftone, accordingly as
its colour is of a pale or a deep red. This ruby
cryftallizes in oc¢tahedrons, and has a lefs {peci-
fic gravity than the oriental ruby. .

2, The garnet is tranfparent when it is not
overloaded with iron. It is in general obedient to
the magnet, and of a yellowifh red. The forms
of the garnet appear to be derived from the
rhomboidal parallelopiped, terminating in fix
equal rhombufes.

They vary prodigioufly in colour, and thefe
varieties are—1. The red, or the carbuncle of

Theophraftus, according to Hill : it has a deep
red colour. 2. The Syrian garnet, of a deep red
{lightly tinged with yellow. 3. The violet gar-
net, of a beautiful red mixed with violet.

All the garnets, whether denominated ori-
ental or occidental, rank in one of thefe three
clafles.

Garnets change in the fire into an enamel of
a blackifh red. They are firongly attacked by

the
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the borate of foda, and the phofphates of

urine;’ '

Garnet is found in finall grains in fand fione
{gres) or in fchiftus.

The texture of the garnet is lamellated, and
its fracture vitreous.

Its hardnefs is inferior to that of other gems,
but it exceeds that of rock cryftal.

Its fpecific gravity is from 3.6 to 4.188.

One hundred parts of garnet contain, accord-
ing to Mr. Achard, 48.3 filex, 3o clay, 11.6
lime, 10 iron. | '

They fometimes contain tin, or even lead;
~ but this is feldom.—Bergmann.

DIVISIOQON II,

Yellow Gems or Precious Stones—the Toraz,
the HyacintHh, &c.

1. The topaz is of a gold colour. We are
acquainted with two principal varieties : the oc-
cidental or Brazilian topaz, which has the beau-
tiful deep yellow colour of gold; and the ori-
ental, whofe colour is lighter. The Saxon to-
paz refembles the latter.

The oriental topaz lofes neither its colour nor
its tranfparency in the porcelain furnace, The
Brazilian topaz lofes its polith, its hardnefs, and
its tranarency, but without melting.

The
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The oriental topaz affeéts the octahedral
form.

The Brazilian topaz eryfiallizes in rhomboi-
dal tetrahedral prifms, grooved longitudinally.
They are terminated by two tetrahedral pyra-
mids with fmooth triangular faces.

The Saxon topaz exhibits long fuboctahe-
dral prifims, terminated by hexahedral pyramids
more or lefs truncated at their bafe.

The fpecific gravity of the oriental topaz is
to that of water as 40,106 to 10,000 ; that of the
Brazilian topaz is as 335,365 to 10,000.—See
Briflon,

The analyfis of one hundred parts of topaz
afforded Bergmann forty-fix clay, thirty-nine
filex, eight carbonate of lime, and fix iron.

2. The oriental hyacinth is of a reddith yel-
low colour.

It is ufually cryftallized in the form of a
rectangular tetrahedral prifin, terminated by
two quadrangular pyramids with rhombic faces.

It lofes the brilliancy of its colours by the
fire. Mr. Mongez confiders it as infufible by
the blow-pipe. Mr. Achard affirms that he
fufed it in a-wind furnace. :

One hundred parts afforded Bergmann forty
alumine, twenty-five filex, twenty carbonate of

lime, and thirtecn iron. That of which Mr,
| Achard
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Achard has given the :malyﬁs, mntainﬂ'd 4502
alumine, 21.66 filex, 20 carbonate of lime,
13.33 iron.

Hyacinths are found in Poland, in Bohemia,
in Saxony, Velay, &c.

The hyacinth, rendered white by fire, is
known by the name of Jargon. According to
Mr. Lavoifier, the hyacinth of Puy in Velay be-
comes white in fire urged by vital air.

Its fpecific gravity, compared with that ﬂf
water, isas 36,873 to 10,000.—See Briflon.

DIVISTON 'III

Green Gems—the EMErRALD, CHRYSOLITE,
BeryL, &c.

1. The Peruvian emerald is of a green colour,
eletrical by friétion, and cryftallized in hexa-
hedral prifms, truncated flat at each extremity.

The jafpers, or green fchorles, which are
called prafe or mother of emerald, have often
been confounded with the emerald.

Cryfials of emeralds are frequently found in-
{ferted in the gangues of quartz, and even of
ipar.

According to Mr. Sage, the more tranfparent
emeralds are, the lefs their colour is changed in
the fire. They become opake, and of a greenith

white,
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white. There are fome which are reduced to
enamel at their furface.

Mr. Darcet affirms, that in his experiments
the emerald loft its tranfparency, and moft of its
colour, but that its form was’ not changed. In
the experiments at Vienna in Aufiria, the eme-
rald melted in twenty-four hours; and at Flo-
rence it was fpeedily fufed by the burning mirror.
Mr. De Sauflure fufed it by the blow-pipe into
a cc}mpa& grey glafs ; and Mr. Lavoifier, with
a ftream of vital air, fufed it into an opake
milky bubble, whofe internal part was greenifh.

Its fpecific gravity, compared with that of
water, 15 1n the proportion of 27,755 to 10,000.

One hundred parts afforded Bergmann fixty
alumine, twenty-four filex, eight lime, fix iron.

Achard obtained 6o alumine, 21.26 filex,
8.33 lime, and 5 iron.

The emeralds which come from America
are called occidental. Peru and the Brazils
afford the moft beautiful : they may be diftin-
guithed by the colour; that of Peru is of a
fatin colour or appearance ; the colour of the
Brazilian is lefs lively.

The emerald is the fofteft of gems, and may
be feratched by the topaz, the fapphire, &c.

2. The chryfolite or peridot is of a green
colour, flightly inclining to yellow.

Its



Earthy Mixtures. Gems. 113

Its form is that of a hexahedral pyramid with
unequal fides, frequently ftriated, and terminat-
ing in two hexahedral pyramids.

Mr. Sage affirms that this ftone fuffers no al-
teration in the moft violent heat, its colour not
being fo much as altered: and the fame che-

mift pretends that Wallerius did not operate on
a true chryfolite, becaufe he affirms that it loft
its colour. Mefits. Lavoifier and Erhmann fufed
it into a white, dirty, dull-coloured glafs, by the
afliftance of vital air.

The fpecific gravity of the Brazilian chryfolite
is in proportion to that of water as 26,923 to
10,000.— Briflon.

Mafles of granulated chryfolite of various
thades of green colour are found in the prifma-
tic bafaltes, and in feveral other volcanic pro-
dudts.

Thefe chryfolites are common in the volcanos
of our province. Mr. Sage received from Au-
vergne an hexagonal prifm {ix inches in dia-
meter, formed by the union of chryiblites of dif-
ferent colours.

3. The beryl, or aqua marina, is of a very
blueifh green.

The Saxon beryl, as well as that of Siberia,
fent to Mr. Sage by Mr. Pallas, exhibits hexa-

Vour. II, I ~ hedral,
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hedral, firiated, truncated prifins, of a lamei-
lated texture.

The pure beryl decrepitates in the fire, lofes
its tranfparence, and is fufible by the blow-pipe.

Its fpecific gravity, in proportion to water, 1s
as 35,489 to 10,000, for the oriental aqua ma-
rina; and 27,227 to 10,000 for the occidental.
~—Brifion.

A blue aqua marina, in long, flattened, te-
trahedral prifins, grooved longitudinally, and
united fideways, is found among the granites of
Spain, and on the declivity of Saint Sympho-
rien, near Eyon. This fione is very common at
Baltimore in America.

BIWYISITION" IV.

Blue Gems—SAPPHIRE.

The colour of the fapphire isa tkyblue. The
fapphires of the brook d’Expailly have a green
tinge, and change in the fire in the fame man-
ner as thofe of the Brazils ; whereas the oriental
fapphire is not changed in our ordinary fur-
naces. Mr. Erhmann caufed the clear oriental
fapphire, and of a perfect blue, to run into an
opake white globule by fire excited by the fiream

of oxigene.
3 The
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The experiments of Meflrs. Achard, Sage,
D’Arcet, Erhmann, Lavoifier, Geyx, Quift, &c.
exhibit a variety of refults in the analyfes of
gems by fire, which can be attributed only to
the manner in which they applied it ; and more
efpecially to the very variable nature of the
ftones upon which they made their experi-
ments.

The oriental fapphire, and that of Puy, have
the form of two very long hexahedral pyramids
joined and oppofed bafe to bafe, without an in-
termediate prifm. Mr. Sage faw a fapphire in
a rhomboidal cube, or fix-fided figure.

The fapphire analyfed by Bergmann afford-
ed him, per quintal, 58 parts alumine, 33 filex,
5 lime, and 2 iron.

Mr. Achard obtained from his analyfis 58.33
alumine, 33.33 filex, 6.66 lime, and 3.33 iron.

The fpecific gravity of the fapphire of Puy is
in proportion to water as 40,769 to 10,000 ;
that of the white oriental fapphire is as 39,911 ;
and that of the Brazilian fapphire is as 31,307.

I2 § P E=
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an equal number of fides. The varieties of the
feveral cryflals may be reduced to this geometri-
cal form.—Confult Romé de Lifle.

Quartz cryfiallizes likewife in cubes. This
form exifts in various fpecimens in the cabinets
* of Germany ; and Mr. Macquart brought a {pe-
cimen with him to France.

The formation of this cryftal appears to be
‘owing to water, for we often find this fluid in
the internal part of cryftals; and they are evi-
dently formed in the clefts and cavities of the
primitive rocks, by the concurrence of this
agent. But hitherto we have acquired very
little knowledge refpeéting the circumftances of
this operation.

Bergmann obtained rock cryftals by diffolv-
ing filex in the fluoric acid, and fuffering it to
evaporate flowly. I left on the tables of my
cabinet of mineralogy a receiver and a retort,
in which I had made the acid of fluor ; and when
I had occafion, two years afterwards, to infpeét
this apparatus, I found the receiver almoft en-
tirely corroded, and its interior furface lined
with a fubtle powder, in which thoufands of
rock cryftals might be difcerned.

Mr. Achard informed the public that he had
obtained rock cryfials by caufing water impreg-
nated with carbonic acid to filtrate through clay,

I3 Mr.
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Mr. Magellan even prefented thefe eryftals ta
the Academy. at Paris; but the experiment,
though repeated with the greateft care by feve-
ral chemifis of the capital, was not attended with
the fame refults.

Since that epocha, Mr. De Morveau, having
inclofed rock cryftals with a bar of iron in a
bottle filled with gafeous water, perceived a vi-
treous point fixed to the iron, which he fuppofed
to be a rock cryftal formed by this operation ;
fo that he confiders iron as a neceffary interme-
dium to enable the carbonic acid to diffolve
quartz. This confequence of Mr. De Mor-
veau appears to agree with many facts which
have been collected concerning the formation
of rock cryftal. We fee it formed in oghreous
earths; and I have ochres in my collection
which pofiefs many of thefe finall two- pmnted
. cryftals.

It appears to me that it is not nec Cﬂ"l['} to feek
for a folvent for filex, in order to explain the
formation of rock cryftal. The fimple divifion of
this earth appears to me to be fufficient for the
purpofe; and I could bring numerous faéts to
fupport this aflertion.—See the article Cryftal-
lization. )

It is proved by the obfervations and experi-
ments of Mr. Genflane, that a quartzofe gurh

15

J
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is formed by fimple tranfudation upon rocks of
this natures and the fame naturalift has taken
notice that,when the gurh is worn and depofited
by water, rock-cryftals are formed. The waters
which work their way through the quartzofc
rocks of the mine of Chamillat, near Planche
les Mines in Franche-comté, form quartzofe fta-
Tactites to the roof of the works, and even upon
wood. The extremities of thefe {talactites which
have not yet aflumed 2 {olid confiftence, are of
a granulated and cryftalline {ubftance, cafily
crufhed between the fingers.

In thefe cavities, called cragues by the miners,
a fluid gurh is often found, and ftill oftener
cryftals ready formed. I have feen at Saint
Sauveur, in the work of La Boifliere, near
Bramehiaou, feveral incruftations of gurh on
the fides of the gallery; and thefe {preading in-
cruftations were terminated by well-formed cryi-
tals, wherever the wall overhung, or deviated
from the perpendicular.  This gurh, when han-
dled, and minutely examined, had no other ap-
pearance than that of a filiccous pafte of con-
fiderable purity.

The fame effecs appear to take place with
regard to rock cryftals, as with the calcareous
fpars. They are formed whenever their prin-
ciples, in a ftate of extreme divilion and atte-

14 nuation,
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which has caufed it to be called the Sapphire of
Puy.

VARIDETY 'YV,
Violet Cryftal—the AmeTHIST.

- Jts colour is more or lefs deep 5 and it aflumes
a confiderable brilliancy by polithing, When
the cryfial is only half coloured, it is called Prime
a& Amethiffe. It lofes its colour by a firong fire,
according to Mr. D’Arcet. This cryftal is found
of fufficient magnitude to form columns of more
than one foot in height, apd feyeral inches in
diameter,

PIVISION II.
Quartz.

Thefe fpecimens of filiceous fione in which
no regular form appears, and which we here
comprehend under the name of Quartz, pofiefs
various degrees of tranfparency.

Its colour differs prodigioufly ; and it may be
diftinguifhed into varieties and fhades perhaps
more numerous than in rock cryftal itfelf.

It feldom forms entire mountains, but almoft
always interfects, by means more or lefs wide, the

mountains of primitive fchiftus, At all events,
I have
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T have made this obfervation in every mountain
of this kind which I have examined.

The blocks of quartz, detached by waters, are
rolled, rounded, and depofited in the form of
large flones on the banks of rivers. The fame
ftones, more attenuated, form the quartzofe
pebbles ; and thefe, ftill more divided, produce
fand.

The fione is very refractory. It is ufed as
the bafis of bricks employed in the conftruction
of glafs furnaces. For this purpofe it is calcined
to whitenefs, and in that ftate thrown into
water. By this means it may be eafily reduced
to powder, and difpofed to form a combination
with clay.

Quartz, well pounded, and ufed in the com-
pofition of bricks, does not equally refift the im-
preflion of fire, if the precaution of calcining it,
and extinguifhing it in water, has not been
taken. I have obtained a proof of this fact, by
- employing the fame kind of quartz in both ways.

This fand forms an excellent mortar with good
lime; and, when fufed with alkalis, it produces
a very beautiful glafs,

S P E-
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tongue, and indicates a commencement of de-
compofition.

The abbé Bacheley has aflferted that marine
productions, fuch as polipiers, fhells, &c. are
capable of pafling to the ftate of gun flint.

——Journal de Phyfique, Supplement, 1782,
b oXXE

The {pecific gravity of gun flint is from 2.65
L :082:%, This ftone does not melt in the fire :
but it becomes white and brittle by repcated
calcinations. | ‘

The common brown filex afforded by ana-
lyfis to Mr. Wiegleb, per quintal, eighty filex,
eighteen alumine, and two iron.

2. Petrofilex.—The colour of petrofilex is a
deep blue, or ayellowifh grey. It is interfperfed
in veins through rocks; and from this circum-
{tance it derives its name.

Its fpecific gravity is from 2.59 to 2.7.

It becomes white in the fire like gun flint;
but it is more fufible, for it flows without addi-
tion. Soda does not totally diffolve it in the dry
way ; but the borate of foda, and the phofphates
of urine, diffolve it without effervefcence.

M. Kirwan obtained from a petrofilex, ufed
in the manufaéture of porcelain by Mr. Lau-
raguais, feventy-two parts filex, twenty-two alu-
mine, and fix lime, in the quintal.

D IVI-
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DIVISION Il

The Finer Flints.

This divifion exhibits feveral ftones, which,
though diftinguifhed by names and a different
value, are neverthelefs only varieties of each
other. We fhall content ourfelves with enume-
rating the chief.

1. Agate—This is a femi-tranfparent filex
of a very fine body. Its texture is vitreouss
and its hardnefs fuch that it refifts the file, gives
fire with the ficel, and takes the moft beautiful
polifh.

The agate, when expofed to the fire, lofes its
colour, becomes opake, and does not melt.

The varieties of agates are infinite. They
are founded on the colour; and they are dif-
tinguithed into clouded, punétuated, fpotted,
rifed, herborized, mofly, &c. See Daubenton.
—The name of Onyx is given to that kind of
agate which is formed by concentric bands. Mr.
Daubenton has proved that the agate which has
received the name of mofly, is really coloured
by finall mofly vegetations.

The pureft agate is white, tranfparent, and

necbulous.  Such is the oriental agate, which
befides
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befides appears as if it had protuberances or
knobs on its furfaces,

Its fpecific gravity is 2.64. I confider the
agates, and the other flints concerning which we
{hall proceed to treat, as quartzofe ftalactites.
The fides of geodes which are agatized, and the
firata of thofe flints which are found in places
where infiltrations produce rock cryfials, appear
tome conclufive in favour of this doctrine. The
agates have the fame relation to quartz as the
alabafters to calcarcous fiones, and the theory
of their formation is the fame. Mr. Dorthes
has exhibited many proofs of this theory, refpect-
ing the formation of thefe fiones.

2. The Opal.—The femi-tranfparent agate
of a milky whitenefs, which exhibits a glittering,
changeable, internal colour of a blue, red, and
green tinge, is known by the name of Opal.
- That which comes from Hungary has a kind of
greyith elay for its gangue. The moft beautiful
opal is the oricntal opal ; fometimes called the
fpangled opal, becaufe its colours appear like
equal fpots difiributed over its whole furface.
Thefe opals have received various names, ac-
cording to the colours they reflect.

The chatoyant flones, or fuch as vary their
colour according to the pofition of the light,

and
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and the eye of the obferver, are varieties of the
opal. Such are the girafol, the cat’s eye, the
fifh’s eye. |

The refleted rays of the girafol are weak,
blueifh, and mixed with an orange yellow. This
ftone has been found in the lead mines of Cha-
telaudren in Britanny. The moft obvious cha-
rater of the girafol is, that it exhibits in its in-
ternal part a luminous point; and refleGs the
rays of light in whatever pofition it may be
turned, when it is cut into a globe or hemi-
fphere.

The cat’s eye has a point near the middle,
from which proceed, in a circle, greenifh traces '
of a very lively colour. The moft beautiful ftones
of this kind are of a grey and mortdoré colour.
They come from Egypt and Arabia.

The fifh’s eye does not diftfer from the cat’s
eye excepting in its colour, which is blueifh : it
is found at Java.

3. Calcedony.—The calcedony is a femi-tranf~
parent agate of a milky whitenefs, differing from
the foregoing in not poflefling the chatoyant
property, or changeablenefs of colour.

It has been found in the mines of Cornwall,
in fialactites of fingular elegance. Thefe cal-
cedonies are almoft always covered with protu-

berances
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berances like the fialagmites. The protube-
rances appear to be formed by the fucceffive ap-
pofition of feveral firata or coatings.

In Monte Berico, in the territory of Vicenza,
geodes of calcedony are found which inclofe
water, They are called Enhydnia.

I pofiefs, in the Mineralogical Cabinet of the
province, calcedonies of Auvergne, which ap-
pear to be cryftallized like rock-eryftal. The
cryftals have all the fat and uncétuous appearance
of the fame balls which are difperfed on the
rock ;' but, when they are broke, it is feen that
the appearance arofe from a covering of calce-
dony over the cryftal of quartz.

Mr. Bindheim analyfed calcedony, and found,
in the centenary, 83.3 filex, 11 lime, 1.6 alu-
. mine, and a fmall quantity of iron.—Schrift.

Natur. For. Freu. t. 1i. p. 429.

Mr. Darcet did not fucceed in fufing calce-
dony, but it loft its colour.

Calcedony has often a fhade of blue, yellow,
or red. '

Mr. De Carozy and Mr. Macquart ob-
ferved in Poland the transformation of gyp-
fum to the fiate of calcedony.—See the Effai
de Minéralogie par M. Macquart, premier mé-

moire. |
4. Cacholong. The white and opake calce-
Vor, IL K dony
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dony is known by the name of Cacholong. Its
texture refembles that of quartz, and it becomes
white in the fire. This fione is capable of a
fine polith. It is found on the banks of a river
named Cach, near the Kalmouks of Bucharia,
in whofe language the word cholong fignifies
ftone.

An imaginary value has been given to a mo-
dification of the cacholong, which has the pro-
perty of becoming tranfparent after having been
plunged in water. This is called Hydrophanes,
Lapis Mutabilis, Oculus Mundi. Mr. Dantz
brought hydrophanes to Paris, which became
tranfparent when plunged in water.

Mr. Gerhard, on the 28th of Auguﬁixyyy,
read to the Academy of Berlin, Obfervations on
the Hydrophanes. He found that this fione
contained two-thirds of clay, and one-third of
filex. This celebrated naturalift affirms that the
hydrophanes was known to Boyle, who faw one
of them about the fize of a pea fold in London
for two hundred pounds fterling.

The hydrophanes is fufible in the fire. Soda
difiolves it with effervefcence; the borate of
foda, and the phofphates of urine, without effer-
vefcence.

g. Carnelian. Sardonyx. The carnelian is a
fpecies of agate, nearly fran{parent. It is called

Car-
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Carneole when it has the colour of fleth. TIts
hardnefs varies prodigioufly. Thofe which are
white or yellowith are not fufficiently hard to
wive fire with the fteel. When ignited it lofes
its colour, and becomes opake. The moft beau~
tiful {pecimens rcl’bmbie the garnet. Its fpecific
gravity is from 2.6 to 2. 2
The fardonyx is a femi-tranfparent filex, of an
orange colour, more or lefs deep. It is knobbed
like thr: calcedony ; and pofiefles the hardnefs
and 1] pecific gravity of that ftone. Its habitude
in the fire refembles that of the agate, In the
Royal Wardrobe of France there are vefiels of
fardonyx of an aftonifhing magnitude and beauty.
The famous murrhine vafes were of fardonyx.
Sage, t. ii. p. 163.

8'F B CTES, IV
Silex, Alumine, and Iron.

Jafper is one of the hardeft fiones we are ac-
quainted with, It is fufceptible of the fineft
polith; .and its colour varies prodigioufly,
which has occafioned it to receive the names
of Sanguine Jafper, Green Jafper, Flowered
Jafper, &c.

Mr. Wedgwood affured Mr. Kirwan that
jafper hardens in the fire without melting ; and

K 2 Mr.
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this ftone may be confulted in his difiertation
concerning its analyfis. Mr. Tofani has an-
nexed a fet of interefting nates to his tranflation
of this work.

The refults of Bergmann’s analyfis exhibit
its component parts in the following proportion :

1. The tourmaline of Tyrol contains alu-
mine forty-two, filex forty, lime twelve, iron
fix.

2. The tourmaline of Ceylon, alumine thir-
ty-nine, filex thirty-feven, lime fifteen, iron
nine. |

3. The tourmaline of Brazil, alumine fifty,
filex thirty-four, lime eleven, iron five.

The fpecific gravity of the tourmaline of Cey-
lon is 30,541, that of Spain and of Tyral is
30,863, water being 10,000.—See Briffon.

II. Schorl. The diftinét properties of fchorl
are, an appearance of femi-vitrification, fufibi-
lity in a moderate fire, and hardnefs apprcracha
ing to that of cryftal.

There are few ftones which exhibit a greater
variety of form or colour.

They enter into the cumpn_ﬁﬁon of porphyry,
of ferpentine, of granite, and are very f_'n:::qﬁr;:ntl}f
found with the magnefian fiones.

We fhall difiinguifh the fchorls into cryftal-
lized and irregularly-fhzped fchorls.

' A. All
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A. All the varieties which depend upon
colour may be reduced to four.

1. Black Schorl.—The black fchorl is found
chiefly in granites. It has almoft always the
~ form of prifins more or lefs perfect. The num-
ber of fides of thefe prifins is various: they
arc fometimes grooved; they fometimes ter-
minate in trihedral obtufe pyramids, placed in
contrary direétions; in fome places they are
found feveral inches long, and the umon of
thefe prifms frequently forms groups of feve-
ral inches in diameter. Their black colour 1s

more or lefs deep. When urged by fire, they
become refolved into a black uniform glafs of an

imperfect fluidity like pafte.

The analyfis of the black prifmatic fchorls of
Gevaudan afforded me, per quintal, fifty-two
filex, thirty-feven alumine, five lime, three
magnefia, and three iron.

2. Green Schorl.—This variety exhibits the
fame form, and the fame modifications; but the
moft common of its cryftallizations is that of a
tetrahedral prifin, terminating in thort pyramids
Likewife, tetrahedral. -

3. Violet Schorl.—This varicty was difcover-
ed in 1781 by Mr. Schreiber, below the Grotto
of Aunis, fituated at the diflance of one league
from Bourg d'Oifan in Dauphiny. Mr. De la

K4 Peyroufe
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which is of a dryer grain, and exhibits a dif-
pofition to cryflallization. This ftone ferves as
the bafis to feveral porphyries. The variolite of
Durance, a ftone fingular on account of the fu-
perfiitions to which it has given rife, is a fchorl
in the mafs, covered with grains of the fame na-
ture as the ground, but of a clearer green.

Mr. Dorthes has obferved variolites on the
coaft of our Mediterranean fea; and affirms that
this ftone in its decompofition undergoes changes
of colour, which fucceed each other in the order
of the folar fpectrum.

HI. Volcanic produéts.—The principal pro-
ducts of volcanos are bafaltes, lava, and terra
pozzolana. Thefe fubftances are abfolutely of
the fame nature ; but they are principally dif-
tinguifhed by the name of Bafaltes when their
form is regular, When they have no determi-
'~ nate figure, they are denominated Lavas; and
when *confiderably attenuated they are diftin-
guifhed by the name of Terra Pozzolana.

Bafaltes is difiinguithed into the prifmatic
bafaltes with a number of fides, from three to
feven ;. the bafaltes in tables ; and the fpherical
bafaltes.

Lava is diftinguifhed into compact lava, po-
rous lava, twifted lava, lava in tears, &c.

Several naturalifts have claffed the bafaltes ;

with
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with the fchorls, and fore of them have afligned
the fame origin to both. It appears neverthe-
lefs to be generally agreed that bafaltes is a pro-
dué of fire.

It fometimes differs from fchorls in its che-
mical analyfes, and alfo in the circumftance of
its not always affording magnefian earth.

The colour of bafaltes is of a deep green, al-
moft conftantly covered.or enveloped with a
ferruginous cruft lefs black than the internal
part. The iron is in the fiate of ochre.

Its form is conftantly prifmatic, which is the
natural effect of the contradtion which it fuf-
fers n cooling.

Bafaltes is converted by fire into a moft beau-
tiful black glafs. This property, which is admit-
ted by every chemift, induced me to fufe it, and
blow it into bottles.

The attempt was perfetly fuceefsful at the
glafs-houfe of Mr. Gilley of Allais, and at that
of Mr. Giral of Erepian. 1 fiill preferve the
firft veflels which were blown of this fubftance :
they are of the moft beautiful black, aftonithingly
light, but without tranfparency,  Encouraged
by this firft fuccefs, I requefted Mr. Caftelveil,
the proprietor of another glafs-houfe, to under-
take fome experiments ; and in confequence of

yarious trials we fucceeded in fabricating bottles
of
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of an olive green, in which the moft extreme
lightnefs, and a truly aftonifhing degree of fo-
lidity, were united, Pounded bafaltes, foda,
and fand, in nearly equal proportions, formed
their compafition. The properties of thefe
bottles, as proved by my own experiments, as
well as by thofe which Mr. Joly De Fleury, at
that time comptroller-general, ordered to be
made, render them of the greateft value in
commerce ;: and Mr. Caftelveill was unable to
fupply the numerous orders he received: This
manufacture fupported itfelf with fuccefs for two
years : but at the end of that time the fuperio-
rity of the bottles ceafed to be the fame ; the
manufaturer received the reproaches of the
confumer ; this fuperb eftablithment gradually
fell off, and was at length abandoned.

Since that period I have mﬁda feveral experi-
ments in the large way, from which I have ob-
tained refults that may be of fervice to fuch as
are defirous of following this manufaure.

1. The nature of the combufiible ufed in
glals-houfes has a prodigious effect in modifying
the refults of experiments, The fame bafaltcs
which Mr. Cafielyeil confidered as too refractory
in his furnace heated by wood, was found of too
fufible a nature by Mr. Giral, who was in the
habit of ufing pit-coal in his glas works. The

former
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bottles into which the lava entered as a compd+
nent part, were fcarcely known, before it wasg
publithed that they were formed of lava without
addition ; nothing more being faid to be re=
quired than to fufe the lava in order to form
bottles. 'This ftrange report affeéted me very
little in the principle; becaufe I had neither
fpoken, written, nor printed any thing which
was capable of giving authority to fuch an
error : -and I was content to reply to all perfons
who demanded information, by informing them
that experience had taught me that an addition
of lava diminifhed the proportion of foda in the
compofition of glafs, and that this new principle
rendered the bottles lighter and fironger.

3. That the only advantage which can be de-
rived from fufing lava without addition, 1s to
pour it out into moulds, to form paving f{tones,
chimney jams, &c. The facility with which it
is fufed by the affiftance of pit-coal, would
render thefe works of fmall expence; and if
might eafily be decorated by incrufting it with
metallic colours.

4. That the difference in the nature of vol-
canic produéls produces fuch a variety in the
refults of their fufion, that I confider it as im-
poilible to aflign a conftant and invariable pro-
cefs, by which the fame refult may infallibly

be
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be obtained. This circumfiance renders it ne-
ceflary to make preliminary trials in all cafes
wherein it is intended to ufe bafaltes in the fa-
brication of hottles.

The bafaltes has been confidered as fimilar to
a {tone known by the name of Trapp: it re-
fembles it in feveral effential properties; the
colour, form, weight, and the nature of the com-
ponent parts of each, appear to authorize us in
confounding them together, as Bergmann has
proved by the fine comparifon he has made of
thefe two fiones, in his analyfes of the volcanic
produélts of Iccland. But this fame chemift
has fhewn that they differ in feveral other points
of view.

The trapp exhibits no charaéter which can
give ground to fufpect that its origin is volca-
nic ; it is found in Sweden, in the primitive
mountains, and upon ftrata of granite and
fchiftus, and fometimes even upon banks of
calcareous fione.

The trapp of the mountains of Wefirogoth-
land is ufually in the form of a {quare irregular
cube ; and it is indebted for its denomination
to this refemblance to the fieps of a ftair-cafe,
It likewife exhibits the form of a triangular
prifm, though feldom; and fometimes it re-
fembles immenfe columns.

v The






Earthy Mixtures.  Lapis Lazuli. 145

The powder of this ftone makes a flight ef-
fervefcence with acids; but after calcination it
forms a jelly with acids, without exhibiting any
previous eftervefcence.

The powder of this ftone forms the valuable
colour known by the name of Ultramarine.
The price of this colour is proportioned to its
intenfity ; and its value is accordingly leaft when
it is mixed with pyrites, becaufe thefe bodies di-
minifh the vivacity of its colour.

This fione affords water by calcination, and
when diftilled with the muriate of ammoniac, it
* forms martial flowers; which proves, according
to Mr. Sage, that its colour is owing to iron.

The azure fione is fufed by a firong heat
into a whitith glafs; and by the affiftance of
oxigene it forms a white tranfparent globule
inclining to green, without internal bubbles,
and not obedient to the magnet.

The fpecific gravity of the lapis lazuli of Si-
beria is 29,454.—See Briffon.

Plates of the lapis lazuli may be feen upon
almoft all richly decorated altars ; it is likewife
made into toys.

Margraff’ obtained from this fione calcareous
earth, gyplum, iron, and filex. Mr. Rinmann
has difcovered that it contains the fluoric acid.

Vor, II, L S P Fa
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SPECIES VIII.

Silex, Alumine, Barytes, and Magnefia.

This ftone is known by the names of Feld
Spar, Rhomboidal Quartz, Spathum fcintil-
lans, Petuntze,

It very frequently forms one of the principles
of granite, and the cryftals, which are found
feparate, arife from the decompefition of this
primitive rock.

The texture of feld fpar is clofe, lamellated,
and it 15 lefs hard than quartz.

It fufes without addition into a whitith glafs.
I have neverthelefs obferved a very great vari-
ety in the feld fpars, with regard to their habi-
tude in the fire. That of Avene, which is in
the form of whitith cryfials mixed with quartz,
aflorded me a tranfparent glafs of extreme
hardnefs by the fimple addition of one-third of
lime: whereas that of Efperon, treated in the
fame manner, did not exhibit the finalleft fign
of fufion.

The f{pecific gravity of white feld fpar i
25,046.—See Briflon.

Feld fpar exhibits feveral varieties im its form
and colour.

- Moft of the pieces of feld fpar inclofed in
granite
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granite have a rhomboidal form; and when
this primitive rock becomes decompofed, the
cryftals of feld fpar are detached, and remain
confounded with the rubbith. The granites
of our province, almoft all of them, contain
thefe cryftals, fome of which are an inch and a
half in diameter.

Feld fpar has been found cryftallized in te-
trahedral prifims, terminating in pyramids with
four fides.

I pofiefs fome fpecimens of feld fpar of Au-
vergne, whofe tetrahedral prifins are flattened
and terminated by a dihedral fummit.

The principal thades of colour in feld fpar
are white, rofe-colour, and chatoyant, or of
changeable colours.

The white tranfparent feld fpar is very rare;
there is a piece in the Royal Cabinet of the

Mmeral School, which comes from Mount St.
Gﬂthaf

One hundred parts of white feld fpar contain
about fixty-feven filex, fourteen alumine, eleven
barytes, and eight magnefia.

The rofe-coloured feld fpar is not very fearce.
Our mountains exhibit much of it. It abounds
with iron, which is in the ftate of ochre. Some
experiments have thewn me that this variety is
more fufible than the others. My analyfes have

La. even
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even exhibited a larger portion of magnefia;
and its confiftence appears to me to be lefs firm
than that of other {pecimens.

Feld fpar is compofed of rhomboidal lami-
n2, which give it the property of exhibiting
various colours, in.a greater or lefs degree.
Large pieces of feld fpar have been found on
the northern coaft of Labrador, worn down by
the waters into a round form, of a blueith grey
colour, and exhibiting the moft agreeable
change of colours, according to the variation of
pofition. The colours are a beautiful celeftial
blue, thaded with green. This ftone is known
by the name of Labrador Stone. Granites are
frequently found in which the feld fpar exhibits
its changeable colours without being wrought.

CL ASSE  IIT,

Concerning the Mixture of Stones amJﬁg each
other. Stony Mixtures. Rocks.

The mixture of the primitive earths with each
other forms the fiones we have hitherto treated
of ; and thefe ftones, united and conneéted to-
gether, or as it were joined by a cement, con-
ftitute the numerous clafs of pebbles or ftones,
concerning which we fhall proceed to treat. It
is evidently feen that the mixture of various

{tones
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fiones has been produced, either by revolutions
which have reverfed and confounded the whole
furface of countries, or by the action of waters,
which have fucceflively formed the firata of
rounded flints fpread over the furface of the
globe, and have afterwards depofited in their
interftices that earthy matter which has con-
nefted them together. Thefe mixtures have
afterwards acquired a degree of hardnefs; and
at length appeared to form one fingle fubftance.

We fhall eftablith our genera upon the pre-
fence of fuch ftones as predominate; and the
fpecies will be deduced from the variety of
ftones mixed with that which determines the

genus.

GENUS 1.

Rocks formed by the Mixture of Calcareous
Stones with other Species.

=g

Though the bafis of calcareous fiones enters
mto the compofition of the greater part of litho-
logic fubftances, we find few rocks which can
be ranged in this clafs.

Lj S P E-
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S PECTLTES 1Va

b
Calcarcous Stones, and Fragments of Quartz.

Quartz is fometimes found in a calcareous
cement. Sweden and Siberia exhibit feveral
marbles which give firc with the Beclnif The
calcarcous grit, fo common in the fouthern part
of our kingdom. is of this fpecies. The fand
1s compofed of fragments of quartzofe flints,
rounded and conneéted by a calcareous gluten
or cement. By digeftion of grit-ftone in an
acid, the calcareous cement becomes diffolved,
and the proportion which the fand bears to the
whole may then be eafily determined.

This grit-fione is feldom hard enough to be
ufed in building, or in paving.

At Nemours, and at Fontainbleau, this ftone
has been found eryftallized in perfeét rhom-
boids: the cabinets of naturalifis are enriched
with fuperb famples of this kind.

Lime-ftone has likewife been found ferving
as a cement for feld fpar, fchorl, &c.; but
this 1s fomewhat rare.

Mr. De Sauflure has deferibed a fione whofe
elements are quartz and fpar.

Our fhores afford pebbles of hard marble of

L4 a light-
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a light-grey colour, interfperfed with feld fpar
and quartz,—Sce Dorthes,

GENUS 1I.

Compound Stones formed by the Mixture of
Barytic Stones with other Stones,

As ponderous {fpar is of confiderable fcarcity,
and isalmoft always found alone, this genus will
not be numerous.

SPECIES I,

Ponderous Spar mixed with a fmall Quantity
« of Calcareous Spar,

The diocefes of Alais and of Uzes afforded
me this fpecies ; and I have myfelf obferved in
the latter rhomboids of calcarcous fpar, fo well
mixed with the lamina of ponderous fpar, that
it is impoflible to feparate them without deftroy-
ing the fione. It was among the veins of pon-
derous fpar which are found on the road from
Portes to Alais, that I faw this mixture,

Mo

R N .
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§.PE CAL B 37 IT:
Ponderous Spar and Serpentine.

Mr. Kirwan defcribes a fpecies of ferpentine
with fpots of barytes,

SPECIES III
Ponderous Spar and Fluor Spar.

The ponderous fpar of Auvergne is mixed with
fluor fpar : I have many {pecimens of this,

SPECIES 1V,
Ponderous Spar and Indurated Clay.

This is the Kros-ftein of the Germans. The
clay which forms the ground is grey, and in-
cludes a ponderous fpar of a white colour, which
is difpofed in this clay in the form of veins, that
might be taken at firft fight for vermiculites,
or, in general, for the remains of fome organized

fubftances. This ftone is found at Bochnia in
Poland.

SPECIES V,
Ponderons Spar and Quartz.

{ have in my colleétion feveral fpecimens, in

which
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gPECIES. III
Magneﬁan Stones and Aluminous Stones,

Steatites is frequently mixed with clay. Its
fibres are found bedded in an argillaceous {ub-

ftance. Steatites and ferpentine are fometimes
mixed with {chiftus. :

SPECIES  1IV.
Magneﬁun Stones and Siliceous Stones.

Serpentine 1s found mixed with veins of quartz,
feld fpar, {chorl, &ec.

Afbeftos and amianthus are often confounded,
and fometimes incnfporatcd in quartz and rock-
cryflal. '

Mr. De Sauflfure has defcribed a compound
ftone, of which the quartz is white, and the
fteatites green.

At Sterzing in Tyrol, is found a'rock formed
by {chorl and ferpentine. ;

In the connty of Mansfeld in Saxony, a rock

has been difcovered, compofed of jafper and
adbefios,

GENUS
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GENUS ¥V,

Rocks or Stones formed by the Mixture of
Aluminous Stones with other Species.

SPECIES 1.
Schiftus and Mica,

This mixture forms feveral primitive moun-
tams. The mica is fometimes in plates of a
certain thicknefs, but moft commonly in fmall
fragments; and the flone aflumes a brilliant
argentine appearance, which renders thefe ftones
agreeable to the fight. In this laft cafe, the
ftone is ncarly white, fonorous, and fplits into
feaves; whereas it is blackifh, and lefs hard,
when the mica js difperfed through it in large
grains,

Thefe kinds of micaceous fchifti do not be-
come fpontaneoufly decompofed. They differ
effentially from the pyritous fchiftus, whofe for-
mation appears to be pofterior to that of the
prefent fpecies.

This micaceous fchiftus is a primitive fione.
It does not include minerals, or at leaft very
rarely; and it is not {pontancoufly decom-

pofﬂd.

SPE-
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SPECIES M.

Schiftus and Garnet.

The fchiftus frequently contains garnets,
which rife in protuberances in its texture, and
feparate its ftrata from each other. The gare
net is cryftallized, and one would be difpofed
to affirm that this fione had increafed, and al-
moft vegetated, in the other, which ferves as its
covering. It is probable that the garnet has
been enveloped by this pafte of {chiftus; or that
it was formed while the fione was fiill almoft in
the fluid fiate.

I found this fchiftus filled with garnets n the
bed of the river Bramabiou, in the diocefe of
- Alais.

SPECIES -IIL.

Schiftus, Mica, and Quartz mixed in fmall,
Fragments.

The Germans call this compound ftone by
the name of Gneifs. It deferves to be included
among the quartzofe and filiceous ftones; but
as it nearly approaches the primitive fchifti we
have juft treated of, we fhall follow the natural
method in claffing it here.

The
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The texture of this flone varies greatly. It
fometimes forms a rock in which neither ground
nor fibres can be diftingmfhed; in other fpe-
eimens it appears to be divided into filaments
twifted in a thoufand manners, and it frequently
exhibits a lamellated hard texture.

It is found in large maffes of a greyith green
colour, with its furface fhining, and polithed like
the flate; and it appears to be merely a fine«
grained granite, the minutenefs of whofe parts
has fuffered them to take the foliated form of
the fchiftus.

Mr. Weigleb has analyfed that of Friburg.

SPECLES: IV.
Schifius and Schorl.

The mixture of thefe two ftones is commeh
enough. The fchorl is fometimes difperfed in
very minute filaments, which give a blackifh
tinge to the mafs. Its form is often prifmatic 3
in which cafe the fibres of the fchiftus, and the
long cryftals of the fchorl, form the prifm by
their reunion.

A f{chiftus has been found in the Pyrenean
mountains, in which the fchorl is fpread from
fpace to {pace in the form of oblong bodies, and
equally difperfed over the whole mafs.

3 . 8 P E-
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SPECIES V.
Clay and Quartz.

This confiitutes the argillaceous grit-ftone,
or the flone in which fragments of quartz are
united together by an argillacecus gluten.

Several varieties of grit-flone may be diftin-
guithed. It is often found in irregular, coarfe,
and compact mafles, which are made info mill-
ftones, or ufed for paving, &c.

The magnitude of the fragments of quartz
renders the furface more or lefs rugged: and it
is this which renders it proper for certain opera-
tions of trituration.

When its grain is finer, it is made into grind-
fiones. It is by virtue of their quartzous prin-
ciples that grind-fltones emit fuch numerous
{parks, when ftruck with the fieel, or when they
are moved with rapidity againft any tool of that
metal.

Argillaceous grit-ftone is fometimes of a fcaly
texture : the Cos Turcica of Wallerius, and the
ftone ufed for fharpening fcythes, are of this
kind.

Fine grit-ftone, compofed of impalpable par-
ticles, is known by the name of Tripoli, from
the part of Africa whence it firft came, It is

now
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now found in Rouergue, in Britanny, Germarny,
and clfewhere.

The porous grit-fione called Filtering-ftone,
on account of its ufe, is of the fame nature.

Quartz is fometimes mixed with mica. Our
province contains it in various places.

The mica is likewife found rmixed,

x. With feld fpar, according to Ferber and
Kirwan.

2. With fchorl, at Mont-hykie in Dalecarlia
m Sweden, and at Sterzing in Tyrol.

3. With garnets, at Paternion in Carinthia,
and at the Carpathian mountains in Hungary.

4. With garnet and fchorl, at Greyner.—See
Muller.

5. With quartz, feld fpar, and fchorl. This
compofition forms one of the moft common
granites. |

The mixture of thefe {tones, varied in the pro-
portion of their principles or elements, forms the
numerous variety of granites; and the feveral
colours likewife modify them exceedingly.

GENUS Y.

Compound Stones formed by the Mixture and
Re-union of Quartzofe Stones with each

other.

SPE-
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S PECIES L

Quartz and Schorl.

The quartz is, in general, white in this ftone,
and the fchorl of various colours. Some of the
paving-fiones of London are of this fort, ac-
cording to Kirwan. The fchorl is likewife found
in cryftals within the quartz.

SPECIES II

Quartz and Feld Spar.

A fione of this nature was brought me from
the neighbourhood of Avenes. The mountain
from which the fpecimen was detached, contains
about one-third of quartz. The reft of the
rock confifts of rhomboidal feld fpar, of no great
firmnefs of texture, and conftantly exhibiting the
rhombus in its fradture.

I poflefs a very fine fpecimen of a fimilar
rock, which was fent me from Fahlun in Dale-
carlia. |

8P ECILES III

Grit-fione and Garnet.

I have received from the mines of Tallard,
near Gap in Dauphiny, grit-ftones with garnets
of one or two lines in diameter interperfed.

oy 11 M Thef
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Thefe garnets are difperfed through the whole
mafs, at the diftance of three or four lines from
cach other.

SPECIES 1V,

Quartz, Feld Spat, and Schorl.

This mixture is common, and forms great
part of the granites on our globe.

The proportion of the elements of this rock
varies greatly, but the forms of the fiones which
compofe it are not lefs variable. - The fchorl is
frequently cryfallized in prifms; the feld fpar
almoft always exhibits rhomboidal laminz, on
breaking the fione ; the quartz very feldom ex-
hibits determinate figures, but it has neverthe-
lefs been found in fuperb cryfials at Alencon
and elfewhere.

The colour of thefe ftones, likewife, exhibits
an infinity of fhades. The fcherl is ufually
black ; but it is fometimes found green, and
even white, as i fome granites brought from
Spain. The fcld fpar is commonly of an afhen
grey; but it has Deen obferved of a fleth-co-
Iour, of a milk-white, of a dull red, &c. The
moft common appearance of the quartz is, that
of a fat and vitreous fubftance. It is fometimes
black.

5 P E=
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-+ k0 o5 (N o o 0 T,

Fragments of Quartz united by a Siliceous
Cement.

We may here clafs the quartzofe plum-pud-
ding fiones. The cement which unites thefe
pebbles of quartz, which are commonly round-
ed, is the pafte of petrofilex. Some of thefe
pudding-fiones are fo compaét, and their frac-
ture is fo uniform, that they are capable of the
moft beautiful polil’h: and produce a very happy
- effe@ by the variety of colour of the feveral
flints connedted by the fame gluten.

SPECIES VI
Jafper and Feld Spar.

This rock is known by the name of Porphyry.
The jafper compofes the ground, and the feld
fpar is interfperfed in fmall needles, or in flat
parallclopipedons.

The colour of porphyry varies prodigioufly.
The feld fpar, which enters into its compofition,
is either white, or yellowifth, or red; but the
name of the porphyry is always dependent on
the colour of the jafper. The jafper is foe-

M 2 times
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times green and fometimes black, and in fome
inftances red ; which eftablithes a great number
of varieties.

As this ftone is fufceptible of the moft beau-
tiful polifh, 1t has been employed as an orna-
ment ; and our temples, as well as private houfes,
are decorated with it.

Mr. Ferber found in Tyrol porphyry in prif-
matic columns, refembling thofe of bafaltes; a
eircum{tance which affords a further degree of
probability to the opinion of fuch as have con-
fidered porphyry to be a volcanic produétion.

Porphyry is found in Egypt, in Italy, in Ger-
many, in Sweden, in France, &c. Mr. Dorthes
has brought, from various mountains in Au-
vergne, {pecimens of porphyric bafaltes in tables
and in mafles, containing cryftals of feld fpar,
well formed, and little altered. |

He obferved that the rocks of Chevenon, an
ancient convent of Gramontin, at the diftance
of one league from Artonne in Auvergne, were
very beautiful porphyry. Mr. Guettard found
it likewife in the foreft of Efterelle in Pro-
vence. '

Moyr. - Dorthes %135 defcribed more than twenty
varieties of porphyry thrown up in pebbles by
the Mediterranean upon our coafts, whither

they
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they are brought by the Rhone. In many of
thefe are found tranfparent quartz with the prif-
matic form, and cryftallized feld fpar.

Porphyry fufes into a black globule, marked
with white points.

The fpecific gravity of red porphyry is27,651,
and that of green 26,760.—Briflon.

Porphyry fometimes contains fchorl, Walle-
rius has deferibed it < Porphir rubens, cum
fpatho feintillante albo, et bafalto nigro.”

B PR OB SOV,

Jafper and Garnet,

This {ftone has been difcovered in Iceland :
the ground is a green jafper, which includes fer-
ruginous garnets cryftallized, and of a red co-
lour,

S PECIES YIII,

Jafper and Calcedony.

The Mountain of Giants, in Bohemia, affords
this fione., It has likewife been found in the
Carpathian mountains, near Kafkau in Hun-
gary. A fione has likewife been obferved at
Oberfiein, in the Palatinate, compofed of agate

“and jafper,

-
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S PECIES IX.

Jafper and Quartz.

This compound ftone, called Saxum Siberi-
cum by Linnseus, has been found in Siberia,
and alfo near Stutgard in the Duchy of Wir-
temburg.

SPECIES X,

Jafper, Quartz, and Feld Spar.

This ftone is found in the environs of Ge-
neva. Its ground is a jafper, or rather a petro-
filex, black, opake, and very hard. This ma-
trix is interfperfed with fmall rectangular cryf-
tals of white feld fpar, and rounded grains of
tranfparent quartz. Mr. De Sauflure, who has
defcribed this fpecies, places it among the por-
phyries. 3%

SPECIES XI.

Schorl, Garnet, and Tourmaline.

Mr. Muller has difcovered in Schneeburg,
a mountain of the territory of Sterzing in Tyrol,
a rock of this kind, containing large cryftals of
tourmaline, which include finall cryftallized gar-
nets, tranfparent, and of a red colour.
5 R R Mr.
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Mr. Ferber affirms that he found between
Faitfiritz and Carnowitz in Stiria, detached pieces
of green fchorl, which inclofe large red garnets:
he adds, that this fchorl is fometimes fcaly, and
of a micaceous texture. |

Mr. De Sanflure has found in the environs of
Geneva, ftones worn round by water, which
were compofed of fchorl in the mafs, and garnet.

The Mediterranean Sca throws up on our
coaft many varieties of rounded pebbles of por-
phyry, which have fchorl for their bafis.

GBI CH S SV T

Super-compound Stones, or fuch as refult from
the Mixture and Re-union of feveral different
Genera.

SPECIES .I.
Petrofilex, Alumine, and Calcarcous Spar,

"Yhis fione is found at Schneeburg in Saxony.

SPECIES II
Clay, Steatites, and Calcareous Spar.

This fpecies, as well as the two following, are
comprifed under the name of Saxa Glandulofa.
The ficatites, the fpar, and the other fubftances

My e
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SPECIES VIL
Steatites, Mica, and Garnets.

This fione is found at Handol in Jempter-
land, towards the north of Sweden.—Born. Ind,
Fofl par. ii.

SPECIES VIIL
Steatites, Mica, and Schorl.

This ftone was found at Salbury in Weftman-
land, a province of Sweden.—Born. Ind. Fofl

par. 1.
SPECTEFES 1IX.

Garnets, Quartz, Mica, and Serpentine,

This contains a {mall quantity of pyrites. Tt

is found at Pufterthal in Tyrol.—See Bruck-
mann,

SPECTES, X,
Feld Spar, Quartz, Mica, Steatites.

Several granites are formed by a mixture of
this nature. Such are found at Sunnefkog in
Sweden, and at Guten Hoffnangfban near Alt-

wofichitz
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wofchitz in Bohemia: it is the granites fleatite
’ ﬁ:ix,t‘us of Born,

SPECIES ZI.
Quartz, Mica, and Clay.

This rock is the matrix of the org of tin at
P!attc, and at Gottefgab in Bohemia,

SPECIES XIL
Quartz, Clay, and Steatites.

This is found .at Mount St. Godard in Swit-
zerland,

Concerning the Diamond.

The diamond forms an appendix to the hii-
tory of ftones.  Its combufiibility is a character
which prevents its bf:mg aflimilated to any
known fpecies.

The diamond was lgng confidered as the
hardeft and moft ponderous of fiones, as well
as the only one which did not caufe a double
refraction; but fubfequent obfervations have
deftroyed thefe early notions. The adaman-
tine fpar appears to equal it in hardnefs; the
oriental ruby, and the jargon of Ceylon, are
more ponderous; and the oriental precious
| 2 fioncg
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ftones exhibit one refraction only, as does like-
wife the phofphoric fpar.

This precious ftone is found on the coaft of
Coromandel, and principally in the kingdoms
of Golconda and Vifapour. The earth which
ferves as its gangue is red, ochreous, and foils
the fingers.

The general procefs of exploring the dia-
mond mines or earths, confifts in mixing the
earth with water, after which the fluid is poured
off, and the fand which remains at the bottom
is dried by the firong heat of the fun.—See the
Memoirs of the Comte Marechal.

Other naturalifts inform us that, when the
earths have been wafhed the refidue 1s left tq
;]r}, and is fifted in bafkets made for the pur=
pofe. The workmen aﬂerwards feeck for the
diamonds with their hands.

Diamonds in their native flate are covered
with two crufis; the one carthy, and the other
fparry.—Romé de Lifle.

When lapidaries undertake to work them,
they are obliged to find the grain of the fione,
in order to {plit or cleave the diamond. If the
fracture be not uniform, they call the ftone a:
diamond of nature. The hardnefs of the diamond
;5 fuch, that it refifis the moft highly tempered

fteel ;
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fteel ; which circumftance renders it neceflary
to attack it by diamond powder.

The manner or form in which diamonds are
cut, diftinguifhes them into rofe diamonds, and
brilliants, or brilliant diamonds. The brilliant
diamond is cut into facets on both fides. The
variety of forms given to thefe facets, and their
different inclinations with refpeét to each other,
multiply the refraétions, and contribute to afford
thofe reflections, and fireams of pure and vivid
light, which charaélerize the diamond.

The diamond is divided into two kinds; the
oriental diamond, and the Brazilian diamond.

The oriental diamond cryftallizes in otahe-
drons, and exhibits all the varieties of this pri-
mitive form,

The Brazilian diamond cryftallizes in dode-
cahedrons. It is neither fo hard, fo heavy, fo
perfect, nor {o valuable, as the oriental diamond.

The colourlefs diamond has a fpecific gra-
vity which 1s m proportion to that of water as
35,212 to 10,000. Mr. Briflon has derived
this fpecific gravity from an experiment on the
Pirt diamond of the French crown. A cubic
foot of this diamond would weigh two hundred
and forty-fix livres, feven ounces, five gros,
fixty-nine grains,

The



The Diamond. 173

The diamond is fometimes coloured green,
violet, black, &c.  The green are the moft
efteemed, becaufe they are the moft fcarce.
The weight of coloured diamonds is more con-
fiderable than that of the white diamond ; be-
caufe it is augmented by the weight of the co-
louring principle, which is of a metallic nature.

The brilliancy, hardnefs, and fcarcity of the
‘diamond have preferved it in the moft extra-
vagant degree of eftimation. A diamond is
faid to be of a fine water when it prefents no
defect or fpot; and the price is proportioned to
its purity. -

When a diamond is without fault, its value
is eftimated according to its ‘weight ; which is
‘determined or divided into carats, each carat
being equivalent to about four grains.

The moft beautiful diamonds hitherto known
are—1. The two in the crown of the king
of France; one of which is the Grand Sancy,
weighing one hundred and fix carats; and
the other the Pitt, which weighs feven gros,
twernty-five grains and one fixteenth. It is
fourteen lines long, thirteen and a half broad,
and nine and one-third thick. 2. The diamond
which at prefent belongs to the Czarina weighs
feven hundred and feventy-nine carats. The
Emprefs purchafed it in 1772 for twelve tons of

gold
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gold (100,000 florins), and granted a penfion of
four thoufand roubles to the feller. It is pretend-
ed that this fine diamond was one of thofe which
ornamented the eyes of the famous ftatue Scher=
ingham, which has eight eyes and four heads ;
and that it was carried off by a French deferter
who had procured himfelf to be appointed as a
_guard to the temple of Brama. This diamond was
at firft fold for fifty thoufand livres, aftérwards
for about four bundred thoufand livres, and was -
at length purchafed by the Emprefs of Ruffia.

The combuftibility of the diamond is a phe-
nomenon fufficiently interefting to induce us to
give a faithful extradt of the principal experi=
ments which have ferved to advance our know=
ledge upon this fubje.

Boyle obferved, long fince, that the diamond,
expofed to a violent fire, emitted acrid vapours:

The emperor Francis the Firft canfed cruci-
bles to be expofed to a reverberatory fire for
twenty-four hours, into which veflels the value
' of fix thoufand florins in diamonds and rubies
were put. The diamonds difappeared, but the
rubies were not altered. Thefe experiments
were repcated with great expence; and it was
afcertained that the diamond loft its polifh;
{caled off, and was diﬁ‘iputcd.

The Great Duke of Tufcany, in 1694, caufed

cxperi-
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experiments to be made by Mr. Averoni and
Targioni, by the mirror of Tfchirnaufen, and it
was found that the diamonds difappeared in a few
minutes. :

In 1772, thefe experiments were refumed
by the {kilful chemifts of Paris—Darcet, the
Comte de Laragais, Cadet, Lavoifier, Mitou-
ard, Macquer, &c. The details of the interefling
experiments made on this fubje@ may be feen int
- the volumes of the Academy of Sciences, and
the Journaux de Phyfique, of that year. We
fhall fimply relate the refults. 3

1. Meflis. Darcet and the Com®e de Lara-
guais proved that the diamond is volatilized i
balls of porcelain.

2. Mr. Macquer tock notice that the diamond
dilated and fwelled up ; and that a blae flame was
obfervable on its furface during the combuftion.

3. Mefiis. Lavoifier and. Cadet proved, that
the combufiion of diamonds in clofed vefiels
ceafed as foon as the oxigene was defiroyed ; and
that the diamond did not burn but in propor-
tion to the oxigene prefent, like all other com-
bufiible fubftances. The jewellers, who expofe
their diamonds to very violent fires to reader
them colourlefs, arc,careful te-wrap them up in
fuch a manner as to fecure them from the con-
tact of air,

Mr.
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Mr. De Sauflfure burned a diamond by the
blow-pipe: Mr. Lavoifier has proved that,
when it is expofed to the burning glafs, a duft
arifes which precipitates lime-water.

The diamond 1s therefore a combuftible fub-
ftance, which burns in the fame manner as other
bodies. This ftriét and accurate confequence
is deduced from all the experiments which can
be imagined to acquire a perfect demonfiration.

Within a few years chemifts have difcovered
a very fingular ftone, to which the name of Ada-
mantine Spar has been given by Bergmann.

It is black, and fo hard that its powder may
be ufed to cut the diamond ; from which circum-
ftance it has obtained its name.

It cryftallizes in hexahedral or fix-fided prifms,
two of which are large, and four {mall.

Itsfpecific gravityis 38,732 withrefpect towater,
which is affumed at 10,000. See Briflon.—The
cubic foot weighs two hundred and feventy-one
livres, one ounce, feven gros, fixty-three grains.

The moft violent fire produces only a flight
foftening of this {par, according to the experi-
ments of Mr. Lavoifier.

The analyfis made by Mr. Klaproth of this
fione, ‘has exhibited a peculiar earth, which is
fufpected to be likewife one of the principles of
precious ftones, &c.

GENE-

S
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RESPECTING

THE DECOMPOSITIONS AND CHANGES TO WHICH THE

STONY PART OF OUR GLOBE HAS BEEN SUBJECTED.

F it were permitted to man to follow, during
feveral ages, the various changes which are
produced on the furface of our globe by the
numerous agents that alter it, we fhould at this
time have been in poffeffion of the moft valu-
able information refpeting thefe great pheno-
mena: but thrown, as we are, almoft by acci-
dent, upon a fmall point of this vaft theatre of
obfervation, we fix our attention for a moment
upon operations which have employed the
works of nature for ages; and we are unable

either to perceive or to foretel the refults, be-

Vor, II, N caufe
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caufe feveral ages are fearcely fufficient to ren-
der the effects or changes perceptible. Nature
never ceafes to exift : her activity has been coeval
with the exiftence of matter ; her operations are
not circumicribed within limited times; fhe
difpofes of whole ages in the arrangement of
her combinations ; while man can command no
more than a few inftants, and himfelf difappears
at the moment wherein he has proceeded fo far
as to connect a few facts together. Hence, no
doubt, it arifes, that nature is incomprehenfible
in fome of her operations, and inimitable in all
thofe which require a long feries of time.

It muft be allowed that thofe men who, by
the mere efforts of their imagination, have en-
deavoured to form ideas refpecting the con-
firuGion, and the great phenomena, of this
globe, have numerous titles to our indulgence.
In their proceedings we behold the efforts of*
genius, tormented with the defire of acquiring
knowledge, and irritated at the profpect of the
feanty means which nature has put in its power :
and when thefe naturalifts, fuch as Mr. De
Buffon, have pofiefied the power of embellifhing
their hypothefes with every ornament which
imagination and eloquence can furnifh, eitheras |
mftruments of illufion or entertainment, we

ought to confider ourfelves indebted to them.:
- For
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For our part, we fhall confine ourfelves to
exhibit a few ideas refpeéting the fucceffive- de-
compofitions of our planet, and thall endea-
vour to avoid every departure from obfervation
and matter of fact. ‘

The flighteft obfervation fhews us that living
beings are kept up and perpetuated only by
fucceflive decompofitions and combinations. A
{light view of the mineral kingdom exhibits
the fame changes ; and our globe, in allits pro-
ductions, prefents continual modifications, and
a circle of a&ivity, which might appear incom-
patible with the apparent inertia of lithologic
produéts,

In order to arrange our ideas with greater
regularity, we may confider this globe in two
different ftates. We will firft ‘examine the

primitive rock which forms the nodule or cen-
' tral part. This appears to contain no germ
of life, includes no remains or part of any liv-
ing being, and from every circumftance appears
to have been of primitive formation, anterior to
the creation of animated or vagetati‘ng bodies.
- We fhall purfue the various changes which are
daily produced by the defiruétive action of fuch
agents as alter or modify this fubftance.

We fhall then proceed to examine what {tones
have been fucceflively placed upon this, and

N 2 what



180 Geologicai Obfervations.

what are the decompofitions to which thefe fe-
condary rocks have been fubjeéted.

1. The obfervations of naturalifts all unite
to prove that the central part of the globe con-
fifts of the ftone known by the name of Granite,
The profound excavations which the art of
man, or currents of water, have made in the
furface of our planet, have all uncovered this
rock, and have been incapable of penectrating
lower : we may therefore confider this fubftance
as the nucleus of the globe; and upon this fub-
ftance it is that all matters of pofterior forma-
tion reft. i

Granite exhibits many varicties: in its form,
compofition, and difpofition : but it in’general
confifts of an aflemblage of certain filiceous
ftones, fuch as quartz, fchorl, feld fpar, mica,
&c.; and the more or lefs confiderable magni-
-tude of thefe elements of granite, has caufed it
to be divided into coarfe-grained granite, and
fine-grained granite.

[t appears to me that there is no denying but
that thefe rocks owe their arrangement to water :
and if we may be permitted to recur, by an effort
of the imagination¥, to that epocha in which,

according

* This is the firft and the laft fuppofition in which 1 fhall in-
dulge myfelf. It is a conje@ure however which is Tadifferent |
% & with
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according to facred and profane hiftorians,
the water and earth were confounded, and
the confufed mixture of all principles formed
“a chaos, we fhall fee that the laws of gravity
inherent in matter muft have carried it down,
and neceflarily produced the arrangement which
obfervation at prefent exhibits to ‘us. The
water, as the leaft heavy, muft have purified
itfelf, and arifen to the furface by a filtration
through the other materials : while the earthy
principles muft have precipitated, and formed a
mud, in which all the elements of {tones were
confounded. In this very natural order of things
the general law of affinities, which continually
tends to bring together all analogous parts, muft
have exerted itfelf with its whole adtivity upon
the principles of this almoft fluid pafte; and the
refult muft have been a number of bodies of a
more definite kind, in (:ryﬂals more or lefs re-
‘gular : and from this muddy fubftance, in which
the principles of the ftones were confounded
that compofe the granite, a rock muft have been
produced, containing the elementary ftones all
in pofiefhion of their diftinc¢t forms and charac-

with refpedt to the balis of the fubject itfelf; fince it relates
only to an hypothelis refpeting the manner in which a rock
might be formed that at prefent exills, and whofe decompo-
fitions alone can form the fubjeét of our obfervations,

N 3 ters,
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ters, In this manner it is that we obferve falts
of very different kinds develope themfelves in
waters which hold them in folution ; and in this
manner it {till happens that cryftals of fpar and
gypfum are formed in clays which contain their
component parts.

It may eafily be conceived that the laws of
gravitation muft have influenced the arrange-
ment and difpofition of the produéts. The moft
grofs and heavy bodies muft have fallen, and
the lighteft and moft attenuated fubftances muft
have arranged themfelves on the furface of the
foregoing : and this it is which conftitutes the
primitive {chifti, the gneis, the rocks of mica,
&c. which commonly repofe upon mafles of
coarfe-grained granite.

The difpofition of the fine-grained granite in
ftrata or beds, appears to me to depend on this
pofition, and the finenefs or tenuity of its parts.
Being placed in 1mme{1mtc, contact with water,
this fluid muft natum h'ne influenced the
arrangement which it pre ents tous; and the ele-
ments of this rock being fubjeed to the effe@-
of waves, and the acion of currents, muft have
formed ftrata.

The rocks of granite being once eftablifhed
as the nucleus of our globe, we may, from the
analyfis of its conftituent principles, and by at-

tending
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tending to the action of the various agents ca-
pable of altering it, follow the degradations to
which it has been fubjected, ftep by ftep.

Water is the principal agent whofe effects we
{hall examine,

This fluid, colleéted in the cavity of the
ocean, is carried by the winds to the tops of the
moft elevated mountains, where it 1s precipitated
in rain, and forms torrents, which return with
various degrees of rapidity into the common re-
{ervoir. | .

This uninterrupted motion and fall muft gra-
dually attenuate and wear away the hardeft
rocks, and carry their pulverulent parts to dif-
tances more or lefs confiderable. The aétion of
the air, and the varying temperatures of the at-,
molphere, facilitate the attenuation and the de-
ftruélion of thefe rocks. Heat dries their fur-
face, and renders it more acceflible and more
penetrable to the water which fucceeds; cold
divides them, by freezing the water which has
entered into their texture ; the air itfelf affords
the carbonic acid, which attacks the lime-fione,
and caufes it to efflorefce; the oxigene unites
to the iron, and calcines it: infomuch that
this concurrence of caufes favours the difunion
of principles; and confequently the action of
water, which clears the furface, carries away the

Ny produéts
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products of decompofition, and makes prepara-

tion for a fucceeding procefs of the fame na-
ture.

The firft effect of the rain is therefore to de-

prefs the mountains. But the ftones which com-
pofe them muft refift in proportion to their hard-
nefs ; and we ought not to be furprifed when we
obferve peaks which have braved the deftruc-
tive action of time, and ftill remain to atteft the
primitive level of the mountains which have
difappeared. The primitive rocks, alike inac-
ceffible to the injury of ages as to the animated
beings which cover lefs elevated mountains with
their remains, may be confidered as the fource
or origin of rivers and fireams.  ‘The water
which falls on their fummits, flows down in tor-
rents by their lateral furfaces. In its courfe it
wears away the foil upon which it inceflantly
‘aéts. It hollows out a bed, of a depth propor=
tioned to the rapidity of its courfe, the quantity
of its waters, and the hardnefs of the rock
over which it flows; at the fame time that it
carries along with it portions and fragments of
fuch ftones as it loofens 1n its courfe.

Thefe ftones, rolled along by the water, muft
firike’ together, and break off their projecting
angles : a procefs that muft quickly have afforded
thofe rounded flints which form the pebbles of

riyers,
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rivers. Thefe pebbles are found to diminith in
fize, in proportion to the diftance from the moun-
tain which affords them ; and it is to this caufe
that Mr. Dorthes hasreferred the difproportionate
magnitude of the pebbles which form our ancient
worn ftones, when compared with thofeof modern
date,: for the fea extending itfelf formerly much

more inland, in the dire&tion of the Rhone, the

1lones which it reccived fromtherivers, and threw

back again upon the fhores, had not run through
fo long a fpace in their beds as thofe which they
at prefent pafs over. Thus it isthat the remains

of the Alps, carried along by the Rhone, have
fucceflively covered the vaft interval comprifed

between the mountains of Dauphiny and Viva-
rais; and are carried into our feas, which depofit
them in fmall pebbles on the fhore.

The pulverulent remains of mountains, or the
powder which refults from the rounding of
thefe flints, are carried along with greater faci-
lity than the flints themfelves: they float for a
long time in the water, whofe tranfparence they
impair; and when thefe fame waters are lefs
agitated, and their courfe becomes flackened,
they are depofited in a fine and light pafie,
forming beds more or lefs thick, and of the
fame nature as that of the rocks to which they
owe their origin, Thefe firata gradually be-

come
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comé drier by the agglutination of their prin-
ciples; they become confifient, acquire hard-
nefs, and form filiceous clays, filex, petrofilex,
and all the numerous clafs of pebbles which are
found difperfed in firata, or in banks, in the an-
cient beds of rivers.

Mr. Pallas has obferved the tranfition of clay
to the fiate of filex in the brook of Sunghir,
near Wolodimir. Mr. J. W, Baumer has like-
wife obferved it in Upper Hefie.

The mud is much more frequently depofited
in the interfiices left between the rounded flints
themfelves, whichintervals itfills, and there forms
a true cement that becomes hard, and conftitutes
the compound ftones known by the name of pud-
ding-ftones and grit-ftones ; for thefe two kinds
of {tones do not appear to me to differ but in the
coarfenefs of the grain which forms them, and
the cement which connedts them together.

We fometimes obferve the granite {pontane-
oufly decompofed. The texture of the fiones
which form it has been deftroyed ; the principles
or component parts are difunited and feparated,
and they are gradually carried away by the
waters. I haye obferved near Mende, towards
Caficlnouvel, the moft beautiful kaolin on the
furface of a granite, in a fiate of decompofition ;

and
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and this fame rock is decompofed in feveral
other parts of our province. It appeared to me
that the feld fpar was particularly fubject to be
altered the firft.

Moft filiceous ﬂnnes formed by the dEpDﬁ--
tion of fluviatile waters, and hardened by the
lapfe of time, arc eafily fubjected to a fecond
decompofition. Iron is the principal agent of
thefe fecondary alterations ; and its calcination,
determined by air or water, produces a difunion
of principles. Nature may be obferved in this
procefs, by an attentive examination of fuch -al-
terations as gun flints, variolites, porphyries,
jafpers, and the like, are fubjeéted to. :

The decompofition of flints, calcedonies,”
agates, and gencrally all fiones of this kind
which pofiefs a certain degree of tranfparence,
appears to me to be referable to the volatiliza-
tion of the water, which forms one of their prin-
ciples, and is the caufe of their tranfparency.

Thefe fiones may be confidered as com-
mencements of cryftallization; and, when the
water is diffipated, they efflorefce after the man-
ner of certain neutral falts. Hence it arifes
that the decompofition is announced by opacity,
a white colour, lofs of confifience, and hardnefs ;
and terminates by forming a very attenuated

powder, fometimces of extreme whitenefs, It is this
' decom-
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decompofition, more particularly, which forms
clays.

'There are flints whofe alterations form effer-
vefcent marles. Thefe do not appear to me to be
of the nature of primitive rocks: they have the
fame origin as the calearcous fiones, from which
they differ only in confequence of a very con-
fiderable proportion of clay. The fiones which
we 10 abundantly find of this nature around us,
among calcareous dccompofitions, may be con-
fidered as of this kind.

Water filtrating through mountains of pri-
mitive rock, frequently carries along with it
very minutely divided particles of quartz; and
proceeds to form, by depofition, fialactites,
agates, rock cryftal, &c.

Thefe quartzofe ftalactites, differently colour-
ed, are of a formation confiderably analogous
to that of calcareous alabafters ; and we perceive
no other difference between them than that of
their confiituent parts.

II. Thus far we have exhibited, in a few
words, the principal changes, and various mo-
difications, to which the primitive rocks have
been fubje@ed. We have not yet obferved
either germination or life; and the metals, ful-
phur, and bitumens, have not hitherto prefented
themfelves to our obfervation. Their forma-

tion
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tion appears to be pofterior to the exiftence of
this primitive globe; and the alterations and
decompofitions which now remain to be en-
quired into, appear to be produced by the clafs
of living or organized beings.

On the one hand, we behold the numerous
clafs of fhell animals, which caufe the fiony
mafs of our globe to increafe by their remains.
The fpoils of thefe creatures, long agitated and
driven about by the waves, and more or lefs
altered by collifion, form thofe firata and banks
of lime-ftone, in which we very often perceive
unpreffions of thofe fhells to which they owe
their origin.

On the other hand, we obferve a numerous
quantity of vegetables that grow and perifth in
the fea; and thefe plants likewife, depofited
and heaped together by the currents, form
{irata, which are decompofed, lofe their organi-
zation, and leave all the principles of the ye-
getable confounded with the earthy principle.
It is to this fource that the origin of pit-coal,
and fecondary fchiftus, is ufually attributed;
and this theory is eftablifhed on the exiftence
of the texture of decompofed vegetables very
ufually feen in fchifti and coal, and likewife on
the prefence of fhells and fith in moft of thefe
produdts. |

It
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It appears to me that the formation of pyrites
ought to be attributed to the decompofition of
vegetables: it exifts in greater or lefs abun-
dance in all fchifti and coal. I have found a
wooden fhovel buried in the depofitions of the
river De Ceze, converted into jet and pyrites.
The decompofition of animal fubftances may be
added to this caufe: and it appears to me to be
a confirmation of thefe ideas, that we find many
{hells pafled to the fiate of pyrites.

Not only the marine vegetables form confi-
derable ftrata by their decompofition; but the
remains of ‘thofe which grow on.the furface of
the globe ought to be confidered among the
caufes or agents which concur in producing
changes upon that furface.

We {hall feparately confider how much is
owing to each of thefe caufes; and fhall follow
the effeéts of each, as if that caufe alone were
employed in modifying and altering our planet.

1. The calcareous mountains are conftantly
placed upon the furface of the primitive moun-
tains; and though a few folitary obfervations
prefent a contrary ofder, we ought to confider -
this inverfion and derangement as produced by
fhocks which have changed the primitive dif-
pofition. I muft obfcerve alfo that the difor-

der is fometimes merely apparent; and that
6 fome
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fome naturalifis of little information have de-
{tribed calcarcous mountains as inclining be-
neuth the granite, becaufe this laft pierces, as
it were, through the envelope, rifes to a greater
height, and leaves at its fect, almoft beneath it,
the calcareous remains depofited at its bafe.

Sometimes even the lime-fione fills to a very
ereat depth the crevices or clefts formed in the
granite. I have feen in Gevaudan, towards
Florac, a profound cavity in the granite filled
with calcarcous ftone. This vein i1s known to
poflefs a depth of more than one hundred and
fifty toifes, with a diameter of about two or
three.

It likewife happens frequently enough that
fuch waters as are loaded with the remains of the
primitive granite, heap them together, and form
fecondary granites, which may exift abeve the
calcareous flone. |

Thefe calcareous mountains are decompofed
by the combined aflion of air and water; and
the product of their decompofition fometimes
forms chalk or marle.

The lightnefs of this earth renders it eafy to
be tranfported by water; and this fluid, which
does not pofiefs the property of holding it in
folution, foon depofits it in the form of gurhs,
alabafters, flalactites, &c. Spars owe their for-

matioq
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mation to no other caufe. Their cryftallization
is pofierior to the origin of calcareous moun-
tains.

Waters wear down and carry away calcareous
mountains with greater eafe than the primitive
mountains : their remains being very light, are
rolled along, and more or lefs worn. The frag-
ments of thefe rocks are fometimes connected
by a gluten or cement of the fame nature ; from
which procefs calcareous grit and breccias arife.
Thefe calcareous remains formerly depofited
themfelves upon the quartzofe fand ; and the
union of primitive matter, and fecondary pro-
dudls, gives rife to a rock of a mixed nature,
which is commen in our province.

2. The mountains of fecondary fchiftus fre-
quently exhibit to us a pure mixture of earthy
principles, without the fmallelt vefiige of bitu-
men. Thefe rocks afford, by analyfis, filex,
alumine, magnefia, lime in the ftate of carbo-
nate, and iron; principles which are more or
lefs united, and confequently acceffible in
various degrees to the action of fuch agents as
defiroy the rocks hitherto treated of.

Thefe fame principles, when difunited, and
carried away by waters, give rifc to a great part
of the fiones which we have comprifed in the
magnefian genus. The fame elements, worn

down
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down by the waters, and depofited under cir-
cumftances proper to facilitate cryftallization,
form the fchorls, tourmaline, garnets, &c.

We do not pretend by this to exclude and
abfolutely reje the fyftem of fuch naturalifts as
attribute the formation of magnefian ftones to
the decompofition of the primitive rocks. But
we think that this formation cannot be objeéted
to for feveral of them, more efpecially fuch as
contain magnefia in the greateft abundance.

It frequently happens that the fecondary
{chifti are interfperfed with pyrites; and, in this
cafe, the fimple contact of air and water faci-
litates their decompofition. Sulphuric acid is
thus formed, which combines with the various
conflituent principles of the ftone; whence re-
fult the fulphates of iron, of magnefia, of alu-
mine, and of lime, which efflorefce at the fur-
face, and remain confounded together, Schifti
of this nature are wrought in moft places where
alum works have been eftablithed ; and the moft
laborious part of this undertaking confifts in
feparating the fulphates of iron, of lime, and
of magnefia from each other, which are mixed
together. Sometimes the magnefia is fo abun-
dant that its fulphate predominates: I have feen
mountains of fchiftus of this nature. The ful-
phate of lime being very fp&mngly foluble in

Vour. II. O water,
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water, 13 carried away by that liquid, and depo=
fited to form gypfumj while the other more
foluble falts, remaining fufpended, form vitrie
olic mineral waters.

The pyritous fchifti are frequﬁnt]y impreg-
nated with bitumen, and the proportions con-
{utute the various qualities of pit-coal.

It appears to me that we may lay it down as
an inconteftable principle, that the pyrites is
abundant in proportion as the bituminous prin-
ciple is more fcarce. Hence it arifes, that coals
of a bad quality are the moft fulphureous, and
deftroy metallic vefiels by converting them inte
pyrites, The focus of volcanos appears to be
formed by a fchiftus of this nature; and in the
analyfes of the ftony matters which are ejected
we find the fame principles as thofe which con-
fiitute this fchiftus. We ought not therefore
to be much furprifed at finding fchorls among
volcanic produdls; and full lefs at obferving
that fubterrancan fires throw fulphuric falts,
fulphur, and other analogous produéls, out of
the entrails of the earth. _

3. The remains of terrefirial vegetables ex-
hibit a mixture of primitive earths more or lefs
coloured by iron: we may therefore confider
thefe as a matrix in which the feeds of all ﬂnny

combinations arc (hl"pm{'cd The earthy prin-
ciples
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ciples affort themfelves according to the laws
of their affinities ; and form cryftals of fpar, of
plafter, and even the rock cryftals, according to
all appearance: for we find ochreous earths in
which thefe cryftals are abundantly difperfed ;
we fee them formed almoft under our eyes. 1
have frequently obferved indurated ochres full
of thefe cryftals terminating in two pyramids.
The ochreous earths appear to me to deferve
the greateft attention of naturalifts. They con-

ftitute one of the moft fertile means of aétion

which nature employs; and it is even in earths
nearly fimilar to thefe that fhe elaborates the
diamond, in the kingdoms of Golconda and
Vifapour. If it were allowable to indulge in a
fiction purely poetical, we might affirm that the
element of fire, fo far from being loft by the dii-
perfion of the combuflible principles of vegeta-
bles, becomes purified to form this precious
ftone {o eminently combufiible ; that nature has
been defirous of proving that the terms De-

ftruction and Death are relative only to the im-

perfection of our fenfes; and that the is never
more fruitful than when we fuppofe her to be at
the moment of extin&ion.

The fpoils of animals, which live on the fur-
face of the globe, are entitled to fome confider-
ation among the number of caufes which we

O 2 aflign






{ 1977

PUALR, T v

CONCERNING METALLIC SUBSTANCES,

INTRODUECTI®ON.

METALLIC fubftances are diftinguithed

from all the other productions of our
globe, by an abfolute opacity, a much greater
dpecific gravity than that of any other fubftance,
and a degree of brilliancy peculiar to bodies of
this clafs.

The multiplicity of ufes to which metals are
applied in the arts, and in medicine, as well as
the place which they occupy in the natural hif-
tory of our planet, render the ftudy of them
both interefting and neceflary.

1. One of the difiinétjve charadlers of metals
is their opacity. The moft opake ftone, divided
into very thin laminz, becomes tranfparent ;
whereas the thinneft plate of metal preferves

03 the
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the fame opacity as the mafs itfelf*. This
truly characteriftic property has induced artifts
to employ metals to refle¢t the images of ob-
jects. A thin covering of tin and mercury fixed
on the furface of a glafs, forms a mirror or look-
ing-glafs ; and well-polifhed fieel conftitutes the
mirrors of telefcopes+f. The hardnefs of a me-
tal contributes fingularly to facilitate the reflec-
tion of objects, as it renders it capable of taking
a very fine polith: but its colour muft necefia-
rily concur to render it perfect ; for thefe tinges

* Gold excepted ; which, when beaten into leaf of about
the two hundred and eighty thoufandth part of an inch in
thicknefs, tranfmits light of a beautiful green colour. It is
highly probable that other metals would become tranfparent
if they could be mechanically divided, or beaten out into la-

minze of fufficient thinnels, or if artifts had fufficient mo-
tives to attempt it.

See Newton on Light and Colours, for the proofs on which
he grounds his general inference—that all bodies are tranf-
parent when fufficiently divided. T.

4 I do not find that fteel has ever been in general ufe for
refle@ting telefcopes, though it has doubtlefs been tried among
the many experiments made for the improvement of thefe in-
firuments. A kind of bell-metal, confifting of one third tin,
and two-thirds copper, is commonly employed for this pur-
pole : the addition of about a fiftieth part of arfenic fingu-
larly contributes to the clofenefs of its grain.  On this fubjeét
confult the T'reatife of Mr. Edwards, annexed to the Nauti-
cal Almanac for 1787, T. ' |

caufe
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caufe it to abforb a greater or lefs quantity of
the rays. The great defect of metallic mirrors
is, that their furface becomes tarnifhed by the
inevitable alteration which the action of the air
and moifture muft produce.

2. The relative weight is likewife a charac-
ter by which we may difiinguith a metallic
fubftance. A cubic foot (French) of marble
weighs 190 pounds (livres); a cubic foot of
tin weighs 510; and a cubic foot of gold
1348.

The metals, in general, likewife poflefs the
facility of being extended and flattened when
firuck, or fubjeéted to a firong and gradual pref-
fure; this property is known by the name of
Ductility. All the metals do not poffefs this
quality ; but thofe which poflefs the metallic
qualities moft eminently, exhibit this likewife.
We may diftinguifh three ftates of ductility re-
lative to the manner in which it is modified by
various known procefles. 1. Ductility under
the hammer. 2. Dudtility through the plate of
the wire-drawer. 3. Dudlility between the lIa-
minating rollers.

Metals dudtile under the hammer prefent
themfclves in the following order: Gold, Silver,
Copper, Iron, Tin, and Lead.

Metals ductile through the wire-drawer’s plate

O 4 form
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form the following feries: Gold, Iron, Copper,
Silver, Tin, and Lead.—As, in the operation of
wire-drawing, the metal is firongly drawn, to
caufe it to pafs through holes of various diame-
ters, and to reduce it into threads, the metals do
not refift this prodigious extenfion but in pro-
portion to their greater or lefs tenacity. Mr. De
Fourcroy has therefore diftinguifhed this duc-k
tility from the foregoing, by attributing it merely
to the tenacity of the metals. |

There are fome metals which are not duétile
either under the hammer or through the wire-
drawer’s plate, but become very confiderably fo
when an equal and gradual preflure is applied.
Zinc 13 of this nature. Mr. Sage has reduced it
into very thin and very flexible leaves, by pafi-
ing it between the laminating cylinders.

Heat affifts the dudlility of all metals, by
feparating their integrant parts, and forming
fpaces or interftices which permit the comprefied
molecules to flatten and extend themfelves.
This circumftance has induced artifts to avail
themfelves of the affiftance of heat in the work-
ing of metals. Without this precaution they
would either become hard, or crack; becaufe
the particles, being too near each other, would
be no longer capable of giving way under thg
hammer. .

The
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The du&ility of metals permits us to fathiop
them as we think fit; and it is upon this admi-
rable property that almoft all the arts are founded
which relate to the working of metals. With-
out this property, metallic bodies would con-
fift either of {hapelefs mafies, or large pieces of
fuch figures as cafting might produce. But
we fhould be dcprivcd of the number of various
objeéts which the arts have fucceffively afforded
to fupply our wants or luxuries,

Nature very feldom prefents us with metals
poflefied of the degrees of perfection here enu-
';nerate.d. She has concealed them in the bow-
els of the earth, combined with various {ub-
{ftances ; which, by mafking or changing the me-
tallic properties, have left to the induftry of man
the laborious tatk of extracting them, clearing
them of their original combinations, and giving
- them the valuable qualities which are peculiar
to metals. The metals, thus buried and con-
cealed, form ores. Thefe ores ufually exift in
c]ef'ts or crevices of rocks, which are dlfhn-
guifhed by the name of Veins. Thefe veins are
more or lefs inclined to the horizon ; and the
degrees of inclination have caufed them to be
diftinguifhed by the names of direét, oblique,
‘inclined, or level veins, according to the angle
?hey make with the horizon. The part of the

rock
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rock which refts upon the fupcrior part of the
vein, is called the Roof: and that part upon
which the vein itfelf refts, is called the Bed of
the vein. Thefe veins are of variousbreadths,
and are accordingly diftinguifhed by the names
of Slips or Veins,

They pofiefs a greater or lefs degree of con-
tinuity, according to which they are diftinguithed
by the names of continued or broken veins ;
and when the ore is found in fpherical parts or
mafles, from fpace to fpace, thefe mafies are
called Bellies or Stock-works: A vein which
does not penetrate to a confiderable depth 1in
the earth, is called by us Coureur ¢de Gazon.

The charaéters from which mineralogifts pre-
tend to aflfert the exiftence of an ore in the
bowels of the earth, are all equivocal and fuf-
picious. The favage afpect of a mountain, the
nature of the plants which grow upon it, the ex-
halations which arife from the earth, all afford
charadlers too doubtful for a reafonable man ta
ritk his fortune upon fuch indications alone,
The dipping wand, or divining rod, is the fruit
of fuperftition and ignorance ; and the ridicule
which has been fucceflively thrown upon this
clafs of impoftors, has diminifhed their number ;
at the fame time that the numerous dupes of

' thig
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this clafs of men have rendered their fuccefiors
more prudent.

The natare of the ftones which compofe a
mountain is capable of furnithing fome indica-
tions. We know, for example, that ores are
feldom found in granite, and the other primi-
tive mountains ; we know likewife that moun-
tains of too modern a formation contain them
very rarely ; and we find them only in fecon-
dary mountains, in which the fchiftus and an-
cient calcareous ftone are void of all impreflions

of thells.

The prefence of ponderous fpar, forming a
firatum or vein at the furface of the earth, has
been confidered by many mineralogifts as a very
good indication. It appears to me even that
this ftone is the fame which Becher has fpoken
of in his works, under the name of Vitrifiable
Earth, which he confidered as a principle of
metals; and that it has been very improperly
taken for quartz by his readers.

The vitrifiable flone of Becher—< lapidis
ipecies que in igne fluit, et fluens vitrum ex-
hibet,”—and elfewhere,  tranfparens enim
nonnihil eft, albus, et quafi argenteis foliis inter-
{perfus, ad ignem facilé liquabilis,”—was confi-
dered by him as a certain indication of the pre-
fence of ores, as appears by the following paffage:

¢ Sine



204 Mines and Metallic Ores.

f¢ Sine quo lapide, nulla minera bona eft, nec
fertilitatem promittit ; aded enim ifte lapis mi-
neris neceflarius eft, ut vel nudé, et fine ullo
metallo, in montibus exiftens, infallibile fignum
futuri metalli fit 5 quod, hoc figno freti, non fine
magnis interdum fumptibus, quarunt minera-
rum indagatores ; hanc erga five terram five la-
pidem, non fine pregnantibus canfis, pro prin-
cipio primo omnium metallorum, minerarum,
et lapidum ac gemmarum, ftatuimus ct agnofci-
mus ; certis freti experimentis, ut in fequentibus
demonftrabimus, quibus evincere poflumus pree-
fatam tesram aétu in metallis et mineralibus
pmnibus, nec non lapidibus et gemmis, exiftere,
eorumque mixtum ut bafim et fundamentum
ingredi ; unde ea hypoftafin fuam, oppofitatem,
diaphaneitatem, et fluxum nancifcuntur.....
Hzc ergo terra non modé cum prefens adeft
infallibile fignum affuturi metalli eft, fed et ab.
fens idem fignum exiftit, defuturi nempe me-
talliioish defectus hujus terrae proxima et fre-
quentiffima caufa fterilium minerarum exafiit. .
. . lapis de quo cgimus, non moda ut matrix, fed
ut ingrediens et principium.”

When we poflefs indications of the exiftence
of an ore in any place, we may ufe the borer, ta
confirm or defiroy thefe fufpicions, at a finall
cEpenee. |

i
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it frequently happens that the veins are naked
or uncovered : the mixture of fiones and metals
formsa kind of cement which refifts the defiruc-
tive a&ion of time longer than the reft of the
mountain 3 and as thefe parts of rocks, con-
nected by a metallic cement, prefent a fironger
refiftance to the a&ion of waters, which incef-
fantly corrode and diminith mountains, and
carry away their parts into the fea, we frequently
obferve the veins projeéting on the fides of moun-
tains incrufted with fome {light metallic impref-
fion altered by the lapfe of time.

Before we proceed to treat of metallic works
in the large way, it will be proper to explain the
methods of judging of the nature and value of
an ore, in order that the members of fociety may
not rathly hazard their fortunes. The nature
of an ore is judged from infpection. A flight
acquaintance with this fubjeét is fufficient to
enable the obferver to form an immediate judg-
ment of the nature of an ore. The blow-pipe
is an inftrument by the affifiance of which we
may in a fhort fpace of time become acquainted
likewife with the fpecies of the ore. This know-
ledge forms the docimafiic art, or docimafia.
In order to make the affay of an ore, in gene-
ral (for all ores do not require the fame pro-
eefs, as we fhall hereafter obferve), fmall picces

of
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of the mineral are examined. Thefe are cleared
from foreign and fiony fubftances as much as
poflible. The pure mineral is then pounded,
and a certain quantity weighed, which is torre-
fied in a veflel larger and lefs deep than a com-~
mon crucible. By this means the fulphur or
the arfenic in combination with the metal are
diffipated ; and by the lofs of weight refulting
from the calcination, a judgment is formed of
the proportion of foreign volatile matter it con-
tained.

This firft operation fhews the proportion and
quantity of fulphur and arfenic which may be
mixed with the metal. The fulphureous fimell
may eafily be diftinguithed from the fmell of
garlic, which characterizes arfenic. Thefe fo-
reign {ubftances mixed with the metal are called
Mineralizers.

In order to obtain an accurate judgment of
the weight of the mineralizer, the-augmentation
in weight which the metal has undergone in
pafling from its metallic flate to that of oxide
or calx, muft be added io the lofs occafioned
by the calcination. '

Two hundred grains of this roafted ore are
then to be taken, and mixed with fluxes capable
of fufing and reducing it. In this operation a
crucible is made ufe of; and a fufficient degree

of
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of heat being applied, the metal is precipitated
to the bottom of the crucible in a button, whofe
weight indicates the quantity of metal contained
in the ore. ,

Thefe fluxes mufl be varied according to the
nature of the ores under examination. It is ne-
ceflary that they fhould all contain the coaly
principle, to difengage the oxigene with which
thefe metals are impregnated by the calcination.
But the nature of the flux muft be varied accord-
ing to the fufibility of the metal. The three fol-
lowing will anfwer all thefe purpofes :

1. The fufible material called black flux is
made with two parts of tartar, and one part of
nitre, melted together. The coaly and alkaline
refidue is ufed to reduce the ores of lead, cop-
per, antimony, &ec.

2. Two hundred grains of calcined borax,
one hundred grains of nitre, twenty grains of
flaked lime, and one hundred grains of the ore
intended to be affayed, form the flux of Scopoli,
of which I have found the advantage in the aflay
of iron ores, |

The vitreous flux of Mr. De Morveau, made
with eight parts of pounded glafs, oneof borax,
and half a part of powder of charcoal, may be
employed for the fame purpofe.

8. Arfe-
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3. Arfenic and nitre, in equal parts, form liké-
wife a very active flux.

The neutral arfenical falt has been ufed with
fuccefs to fufe platina,

As foon as the exiftence of a mine, and its na-
ture and riches, are afcertained, it is in the next
place neceflary to be affured of a fufficient abun-
dance and continuity of water to anfwer the
purpofes of the works. It is likewife necefiary
to be aflured of poflefling a fufficient quantity
of wood or echarcoal; and, more efpecially, a
good direétor muft be procured: for, in my
opinion, a poor mine well managed is pteferable
to a rich one ill conduéted.

Thefe preliminary circumfiances being ac-
complifhed, the moft fimple and leaft expenfive
procefles muft be employed in extracting the
mineral from the bowels of the earth., Feor this
purpofe, fhafts or galleries muft be dag, accord-
ing to the pofition of the vein, and the nature of
its fituation.

When it is practicable to arrive at the fide of
the vein, and at a certain depth, by a horizontal
pallery, the works beeome more fimple and eco-
nomical ; the fame opening ferving to draw off
the waters, and extra¢t the ore. Galleries are

then to be carried on to the right and left; and
{hafts
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thafts funk, which communicate with the open
air, as likewife others carried down into the
vein. Galleries are likewife conftruéted, one
above the other, and the communication of the
works kept up by ladders. When the foil =
friable, and defeétive in folidity, care muft be
taken to fupport it with timbers of fufficient
ftrength, to prevent its falling .

Pickaxes, wedges, and levers are ufed to de-
tach the ore, when the rock is foft; but it is
moft commonly neceflary to employ gunpow-
der, and to form mines. .

Want of air, and the abundance of water, are
almoft always noxious, and derange mine-works.
The water is carried off by fire-engines, wind-
mill pumps, and other fuitable apparatus.

Currents of air are produced by eftablithing
communications with the galleries by horizon-
tal apertures. Furnaces erected on the fide of
a fhaft, to which a long tube is adapted at
one end, communicating with the ath-hole, and
at the other plunging into the fhaft to draw up
the air, or ventilators placed in the fame fitua-
tion, anfwer a fimilar purpofe. The foul air is

defiroyed by rendering a lixivium of afhes cau-
flic; and fprinkling quick-lime about the mine
- likewife produces the fame effect.

Mok, 1L, .. P A pru-
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A prudent company ought to extraét the
largeft poflible quantity of ore, before they de-
termine upon confiruéting the neceflary works
for the fubfequent procefles. We cannot fee
imto the bowels of the earth. Appearances are
often dececitful ; and we have feen companies
either ruined or difcouraged, becaufe they had
employed immen{fe fums to conftruct the necef=
fary furnaces to work an ore whofe exiftence was
doubtful. When the proceedings, in an under-
taking of this kind, are carried on with proper
precaution, and no more expence is entered into
than what the ore extracted, and of a known va-
lue, is capable of reprefenting, the probable lofies
are very {light, even in the pooreft mine.

The works ought to be varied according to
the nature and ftate of the mineral. It is found
in three fiates—1. In the form of a native me-
tal : in this cafe, nothing more is neceffary than
to extra&t it out of the mine, to clear it of the
extraneous fubftances, and to fufe it. 2. In the
form of calx or oxide ; and in this fiate it is fuf-
ficient if it be forted and fufed, 3. Com-
bined with fulphur or arfenic, in which cafe it
muft be made to undergo fome other opera-
tions.

Although, in this laft cafe, the works, fubfe-

quent
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quent to the extraction, vary according to the
nature of the ore, there are neverthelefs certain
general operations to which every kind of ore is
fubjeéted, which we fhall here fpeak of.

The metal is always mixed with ftony fub-
ftances, which are called the Gangue. The firft
bufinefs muft therefore be to clear the metal of
this foreign fubfiance. For this purpofe, when
the ore is extraéled, children are employed who
examine it, and feparate the pure ore or rich
mineral from that which is mixed with the
gangue. As in this fecond quality the ftone is
mixed with the ore, the whole is pulverized by
means of a {ftamping mill, confifting of peftles of
wood, fhod with iron, and armed with cocks,
which are raifed by levers proceeding from the
axis of a wheel that conftantly turns, The mi-

" neral is by this means cruthed and pulverized ;

and a ftream of water which is made to pafs
over it, carries away both the metallic and flony
particles; the former being depofited in the
firft veflels through which the water is made to

circulate, while the latter or flony part is car-

.

ried to a greater diftance on account of'its light-
nefs. _

This pulverized ore is called Sclich; and, in
order to feparate all the earthy parts, it is wathed
upon tables flightly inclined, over which a con-

Pa ftant
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fiant fiream of water is made to flow. The fclich
is agitated with brooms; the water carries away
all the fragments of fione, and leaves the pure
ore upon the table.

The calcination of the mineral fucceeds the
wafhing. In this operation the mineralizer is
carried off. Fire is always the agent made ufe
of. Sometimes the pounded mineral is difpofed
in piles upon heaps of wood, which, being fet on
fire, heat the ore firongly, and drive off the mi-
neralizer. This calcination poflefies the double
advantage of difpofing the metal for fufion, as
well as clearing 1t of the mineralizing fubftance.
‘When the ore is more friable, it is fpread outin a
reverberatory furnace ; and the flame which re-
verberates upon it deprives it of its mineralizer,
at the fame time that 1t partly fufes it. |

Mr. Exchaquet has propofed to defiroy the
fulphur by nitre. This procefs is excellent for
copper ores. 'The quantity of nitre varies ac-
cording to the quantity of fulphur; but there is
no danger of adding too much. In this opera-
tion the mixture is thrown into an ignited cru-
cible, and kept at a moderate heat for fome mi-
nutes.

The fufion is effeéled in furnaces, excited by
a current of air, kept up by means of large bel-
lows, or a machine called a zrempe.

The
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The trompe, or blowing-machine¥, is formed
of a hollow tree which refts upon a calk whofe
lower head is knocked out, and the open part of
the cafk itfelf plunged to a certain depth under
water. A current of water is made to fall through
this wooden trunk upon a ftone which 1s erected
in the middle of the cafk. The air becomes dif-
engaged, and is obliged to pafs out at a collateral
aperture in the cafk, by means of a tube which
carries it to the lower part of the furnace. This
air is afforded—i. By that air which the water
carries along with it. 2. By a current which
pafles through apertures made at the diftance of
fix feet from the fummit of the tree, and called
trompilles.

The dimenfions of a good ¢rempe are the fol-
lowing : |

Length of the tree or wooden trunk, from
its fummit to the fide apertures or trompilles, fix
feet.

Length of the tree from the trompilles to the
cafk, eighteen feet.

Height of the cafk, five feet.

Diameter of the catk, four feet fix inches.

* Ido not find in Lewis’s Commerce of Arts, where this
fubje& is well treated, that the Englith have called this ma-
chine by any appropriated name. T,

P3 The
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The form of the internal part of the trunk,
above the trompilles, is that of a funnel, whofe
{uperior opening is eighteen inches, and its in=
ferior diameter five.

The diameter of the cavity of the tree, below
the trompilles, is eighteen inches.

The diameter of the trompilles is {ix inches.

The ftoneupon which the water falls is cighteen
inches in diameter.

When the mineral is once cleared of its
gangue, its mineralizer, and all other foreign
matter, it conftitutes what is called a metal, or
‘régulus,

Every faét appears to prove that metals are
fimple fubftances; the various alterations to
which they are fubjeted, being combinations of
the metal itfelf with other fubfiances. None of
thefe operations either difengage or feparate any
conflituent part of the metal itfelf, as we fhall
fee.

Every metal is fufed at a certain degree of heat,
more or lefs intenfc; and in this fituation their
furface 1s convex.

Meflts. Macquer and Lavoifier having ex-
pofed gold to the focus of the lens of Tichirn-
haufen, obferved that this metal cxhaled in
fumes, without being decompofed; as was
proved by colle@ing it unaltered upon prefent-

ing
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ing a plate of filver, which became gilt.  Silver
is volatilized in the fame manner without de-
compofition.

Metals fufed, and cooled flowly, exhibit cryf-
tallizations of confiderable regularity. The
abbé Mongez, and Mr. Brogniart, have fuc-
ceeded in cryftallizing moft of them, by vary-
ing the procefs ufed by the celebrated Rouelle
in the cryftallization of fulphur.

Moft metals kept in a flate of fufion 'Iaf'c
their metallic brilliancy, and become converted
into an opake powder called Oxide, or Metallie
Calx. The oxides, when urged by a fironger
heat, are reduced into a vitriform fubfiance,
known by the name of Mectallic Glafs.

Metals acquire weight in their tranfition to
the ftate of oxide. This circumfiance has led
feveral adepts into error, who imagined they had
increafed the weight of the metal.

Geber obferves, « Ubi vel minimum aug-
menti metallici inveneris, ibi te dicimus efle
ante fores philofophorum.”— Et fane conve-
niens judicium eft,” adds Becher; “id enim
per quod corpus homogeneum augmentum capit,
id ipfum eft quod pro principio iftius corporis
baberi poteft.”—Phyf. Subt.

Stahl pretended that the calcination of metals
arofe from the difengagement of phlogifion ;

|5 an d
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and he confidered their calces as an earth, or
metallic bafis. . ,

Boyle affirmed that the increafe of weight in
calcined metals was owing to the combination of
the matter of fire : and Boerhaave ventured to
attributeit to the furrounding bodies, which de-
pofited themfelves upon the metal. Of all the
hypothefes which have been formed upon this
{fubject, that of Stahl has met with the greateft
number of fupporters: and the blind zeal of
his followers has carried them fo far as even to
difguife an unanfwerable objection; namely,
that it can never be explained how metals, by the
lofs of one principle, at the fame time that they
do not acquire another, can become heavier,
The reduction of the oxides or metallic calces,
without any addition of charcoal, cannot be ex-
plained on this hypothefis.

It muft be confefled that all chemifts were
not of this way of thinking: and we find in the
writings of Jean Rey, a phyfician of Perigord,
that he in the year 1630 attributed the increafe
of weight in calcined metals to the combi-
nation of air with the metal. He affirms that
agitation facilitates this combination in no other
manner than water renders the fand heavy
which is thrown and agitated in that fluid.

Ile rcafons like a chemift of confiderable
fkall,

e



Properties of Metals. 21%

{kill, to prove that the increafe of weight cannot
be carricd beyond a point of faturation; and he
concludes his obfervations in thefe words: Le
travail a &té mien s le profit en foit au leteur, et @
Dieu feul la gloire— Mine has been the labour ;
let the reader enjoy the advantage, and to God
alone be the glory *.” |

All thefe feveral fketches were never formed
into a conne&ed fyftem ; and this doétrine was
even completely unknown, when Mr. Lavoi-
fier proved to us that the calcination of metals
was owing merely to the fixation of oxigenous
gas, and their reduction to the difengagement
of this gas, effeted by fimple heat, or by its com-
bination with various bafes in fuch inftances
wherein its adhefion to the metal is too firong to
be overcome by mere heat. * The proofs upon
which this celebrated chemift has eftablithed his
opinion, are the following fa&s.

1. Metals are not oxided either in a vacuum,
or in air which contains no part of oxigenous
gas. The Count Morozzo, Pricfiley, Lame-
therie, and Piétet appear to have oxided lead,

* This is the fameJean Rey, who, being under the neceflity
of contradicting his friend Libavius on the theory of the cal-
cination of metals, exclaims—¢¢ O Truth, how dear art thou to

me! fince it is in thy power to make me enter into a conteft
with {owdear a friend.”

8 tin

&
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tin, and mercury in the carbonic acid. See the
Memoir of Mr. Sennebier, Journal de Phyfique,
Fevrier 1784.—DBut this pretended oxide is no-
thing but a metallic carbonate, or the combi-
nation of a metal with an acid, which is very far
from calcination or oxidation.

2. Metals inclofed under a glafs, and properly
heated, are oxided only by abforbing the oxi-
genous gas contained in the mafs of air which
is infulated ; and when this abforption is ended,
it is impoflible to carry the oxidation any fur-
ther.

3. Metals oxided in an atmofphere of oxi-
genous gas abforb it to the laft drop.

4. Such oxided metals as are capable of
being reduced in clofed veflels, give out, on
their return to the metallic fiate, the fame
quantity of oxigenous gas as they had before
abforbed.

This dodtrine appears to me to be eftablifhed
on the moft complete feries of proofs which can
be defired in matters capable of demonfiration.

The concurrence of air and of humidity fin-
gularly affifis the alteration of metals, The
water is decompofed in this procefs, and its hy-
drogene is diffipated, while its oxigene com-
bines with the metal. This is doubtlefs the

theory of fuch oxidations as are cffected beneath
the



P

Properties of Metals. 219

the furfice of water; and when we find ox-
ides, or metallic calces, in the bowels of the
earth, defended from the contat of air, the
fadts ought to be referred only to the decompo-
fition of water, or of acids which have oxigene
for their bafe.

Hence it follows that the alteration of metal
will be the more fpeedy—1. In proportion as
the affinity of the metal to oxigenous gas is
ftronger. 2. As the quantity of oxigenous gas
is greater. 3. As the air is more humid, &c.
Metals decompofe certain fubftances in order to
unite with their oxigene, and by that means to

pafs to the ftate of oxide. This 1s obfervable

when the nitric acid is digefted upon certain
metals.

Metallic fubftances being confiderably nu-
merous, it is neceflary to clafs them, that we may
bring together fuch as pofiefs fimilar properties,
and feparate others which differ from them.

Duc¢tility ferves as a leading charater. Me-
tals may be diftinguithed into fuch as are duc-
tile, and fuch as do not poflefs this property.
The name of Metal has been peculiarly applied
to the former, and that of Semi-metal to the
latter kind.

Among the metals there are fome which are
changeable by expofure to air, while others are

not
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not fenfibly altered in the fame fituation. This
difference has caufed a fubdivifion of the me-
tals into perfect and imperfect metals.

We fhall begin by treating of the femi-me-
tals, becaufe for the moft part they approach to
the faline or flony fubftances in their qualities ;
and we fhall conclude with the perfect metals,
becaufe they pofiefs the metallic qualities in an
higher degree.

CUOH AP AT

Concerning Arfenie.

H E fubftance which is fold in commerce
under the name of Arfenic, is a metallic
oxide of a glittering whitenefs, fometimes of a
vitreous appearance ; exciting an impreffion of
an acrid tafte on the tongue; volatile when
expofed to fire, in which fituation it rifes in the
form of a white fume, with a very evident fmell
of garlic.
Although arfenic is moft commonly met with
under
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under this form, it may be reduced to the me-
tallic ftate by treating it with oils, foaps, or
charcoal in clofed veflels. The celebrated
Becher was perfeétly acquainted with this pro-
cefs— Si oleum, vel quodcunque pingue, ar-
fenico mifceas, et per retortam diftilles urgenti
igne, fublimabitur in collum arfenicum, infig-
niter antimonii inftar metallizatum.” — The |
arfenic which fublimes is of a brilliant grey co-
lour, refembling fieel, but it i{peedily becomes
black in the air: it forms cryftals, which Mr.
De Lifle confiders as aluminiform o¢tahedrons.

Arfenic is fometimes found native; and it is
met with in ftaladtites, or in protuberant depo-
fitions formed of layers more or lefs diftinét
and concentric, which are feparable from each
other like the coats of an onion, or the lami-
nz of fhells, from which it has obtained the
name of teftaceous arfenic. In other inftances
the maffes are formed of: very fmall fcales;
which renders the furface of the fpecimen fome-
times granulated, and fometimes full of fmalk
cavities ; it is then called fcaly arfenic. Arfe-
nic is alfo found in friable mafles, poffeffing
fcarcely any confiftence. In thefe various
forms we receive it from Bohemia, Hungary,
Saxony, Saint Marie aux Mines, &c.

Arfenic is volatilized by an heat of about

144 de-
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144 degrees of Reaumur. In order to fet fire
to this metal, it muft be thrown into a crucible
firongly ignited; and then it exhibits a blue
flame, and rifes in the form of a white oxide.

If it be fublimed by a gentle heat, it cryftal-
lizes in trihedral pyramids or in o&tahedrons.

Arfenic is not foluble in water. Its fpecific
gravity is 57,633, according to Briffon. Its
fratture refembles that of fieel, but it eafily tar-
nithes.

Arfenic appears to exift in the metallic flate
in its combinations with cobalt in the teftaceous
cobalt ore, or with iron in mifpickel, accord-
ing to the obfervation of Bergmann.

Arfenic unites by fufion' with moft of the
metals; but thofe which were dudtile before
this addition, become brittle afterwards. Thofe
which are of difficult fufion alone flow more
eafily by heat with the addition of arfenic, and
thofe which are very fufible become. refractory
by the fame addition. The yellow or red me-
tals become white with this alloy.

Arfenic is often combined with metals in va-
rious ores, and is difengaged from them by cal-
cination. In various mine works, long wind-
ing chimneys are confiruéted, through which
the arfenical vapours pafs, and in which they

attach themfelves, The cruft which is formed
mn
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in procefs of time againft the internal furface
of thefe chimneys is taken away, and is the
fubftance met with in commerce under the
name of arfenic. The cobalt ores of Saxony,
which are torrefied to feparate this femi-metal,
afford almoft the whole of what is fold. This
okide of arfenic is fometimes native, and has
been found in Saxony and Bohemia. It is very
abundant in fuch places as are fituated in the
vicinity of fubterranean fires, fuch as the Sol-
fatara. It is often found cryftallized in octahe-
drons, according to Mr. Sage.

The oxide is lefs volatile than the metal it-
felf; and, as we have before obferved, it emits
a very evident fmell of garlic. If it be fubli-
med by a firong fire in clofed vefiels, it becomes
tranfparent like glafs ; but its furface is foon
rendered opake again by expofure to air, It is
not rare to find arfenical glafs in the arfenic of
commerce: it iS yellowith, and foon lofes its
tranfparency by expofure to air. This glafs is
fometimes found native in the cobalt mines,
and among volcanic produéts.

Eighty parts of diftilled water, at the tem-
perature of twelve degrees, are required to dif-
folve one part of the oxide of arfenic; but fif-
teen are fufficient at the boiling heat.

One part of arfenic is foluble in between feven-

ty and eighty pa:tsof alcohol at the boiling heat,

The
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The oxide of arfenic partakes therefore of
the properties of faline fubftances, and differs
from the other metallic oxides—1. Becaufe it
is perfectly foluble in water. 2. Becaufe the
other metallic oxides are without fmell, and
fixed in the fire. 3. Becaufe thofe oxides do
not contraét any union with metals.

On the other hand it refembles the metallic
oxides—1. In becoming converted into a me-
tallic glafs by a firong heat. 2. In forming an
opake infoluble fubftance, pofiefling the me-
tallic brilliancy when deprived of oxigene.

The oxide of arfenic is capable of combining
with fulphur; and the refult is either orpiment
or realgar, according to the manner of ope-
rating. ‘

Moft chemifts have a notion that the real-
gar contains more fulphur than the orpiment ;
and they have prefcribed different proporfions
to form thefe two fubftances. But it has been
proved by Mr. Bucquet, that this difference of
colour arifes only from the manner of applying
the fire ; nothing more being neceflary to con-
vert orpiment into realgar, than the expofing
it to a {trong heat: and with the fame mixture
we may at pleafure obtain cither of thefe pro-
ducts, according to the manner of applying
the heat.

Orpiment and realgar are found native in
certain
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tertain places. Linnzus, Wallerius, Bergmann,
and Cronftedt have defcribed them.

Cryftals of realgar are found in Solfatara near
Naples, according to Ferber; in the mines of
Nagyag in Tranfylvania (fee Forfter's Cata-
logue) ; in the mines of Felfobanya in Upper
Hungary ; in thofe of Joachimftal in Bohemia,
and of Marienburg in Saxony.

Realgar is common in China; itis made into
vafes, pagods, and other ornamental works. The
Indians make ufe of thefe veflels to procure a
purgative medicine: for this purpofe they leave
vinegar or lemon juice for feveral hours in the
veflel, afid afterwards drink it.

Realgar is commonly found in the waters of
volcanos. I have almoft always obferved it in
comprefled hexahedral prifms; terminating in
two tetrahedral fummits;

Orpiment is lefs fcarce than the real gar. It
almoft always accompanies this fubftance; but
the orpiment of commerce comes to us from
various countries up the Levant, in irregular
mafies, folid or lamellated, and of a beautiful
orange yellow. The Baron de Born informs us
that it is met with, in polyhedral cryftals, in a
blueifh clay near Newfol in Hungary.

Lime and the alkalis decompofe thefe two
ih'?"l::'II“ II. ) fub-
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It is foluble in water, whick lets fall brown flocks.
1t is decompofed by fire, and the arfenic efcapes.
Acids deprive it of its alkali, &c.

Soda exhibits phenomena nearly fimilar with
this oxide; and Mr. Macquer even affirms that
he obtained this falt in cryftals.

I have proved that ammoniac difiolves the
oxide of arfenic by heat; and I have {everal
times obtained cryfials of arfenic by fpontaneous
evaporation. I am even of opinion that the al-
kali is decompofed in thefe circumftances, that
the nitrogene is diffipated, while the hydrogene
unites with the oxigene of the oxide, and forms
water,

The oxide of arfenic hafiens the vitrification
of all the earths; but the glafles into which it
enters as a component part, have the property of
eafily becoming tarnifhed.

Equal parts of nitre and oxide of arfenic, dif~
tilled in a retort, afford a very red and almoft
incoercible nitric acid. Stahl and Kunckel
obtained it by a procefs nearly fimilar, Mac-
quer having refumed this work, carefully ex-
amined the refidue in the retort, and found
that it was a falt foluble in water, capable ot
cryftallizing in tetrahedral prifms terminated by
four-fided pyramids, unalterable in the air,
fufible by a moderate heat, but without becom-

Q2 ing
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ing alkalized. Mr. Macquer called it the neu-
tral arfenical falt: he fuppofed that no acid
could decompofe it. But Mr. Pelletier proved
that the fulphuric, when diftilled with it, difen-
gaged 1ts acid.

The arfeniate of foda differs little from the
arfeniate of pot-ath. Mr. Pelletier obtained
this falt cryfiallized in hexahedral prifms, termi-
nated by planes perpendicular to their axes.

By thefe feveral experiments, Mr. Macquer
had fhewn that arfenic anfwered the purpofe of
anacid in thefe combinations. There remained
only one ftep therefore to be made, to prove that
it was really metamorphofed into an acid in thefe
feveral operations: and it 1s to the celebrated
Scheele that we are indebted for this difcovery.
His capital experiments upon manganefe natu-
rally led him to it.

He has given us two procefles to obtain this
arfenical acid; the firft by means of the oxige-
nated muriatic acid, and the other by the nitric
acid. Thefe acids are diftilled from the oxide
of arfenic: the muriatic acid abandons its oxi-
gene to the oxide of arfenic, and refumes the
characters of the ordinary muriatic acid. The
nitric acid is itfelf decompofed; and one of its
principles is diffipated, while the other is fixed,
and combines with the arfenical oxide.

This
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This acid is at prefent obtained by difiilling
fix parts of nitric acid from one of oxide of
arfenic.

Mr. Pelletier likewife propofes to decompofe
the nitrate of ammoniac by the oxide of arfe-
nic, The refidue in the retort is the arfeniate
of ammoniac, from which the alkali may be dri-
ven by a fire long kept up. The refidue is a
vitreous mafs, firongly attradting humidity, and
falling into deliquium, It is the pure arfenical
acid.

Mr. Pelletier has likewife decompofed the
necutral arfenical falt, by mixing it with half a
part of oil of vitriol, and urging the fire tofucha
degree as to ignite the veflels. The refidue at
the bottom of the retort i1s a 1.:;hitc mafs, which
attrats humidity, and is the arfenical acid. A
white powder is obfervable, which is found to
be the fulphate of pot-ath or of foda, accord-
ingly as the arfenical falt has foda or pot-afh for
its bafis.

From the various proceflfes made ufe of to
form the arfenical acid, it is evident that this
fubfiance is nothing but the arfenical oxide, fa-
turated with the oxigepe which it takes from
the various bodies digefted upon it. The nitric
acid, or the nitrates ufed for this pur;rmﬁa, are de-
compofed ; the nitrous gas pafles over very

Q 3 abun-
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miftaken for fugar; and thefe mifiakes are at-
tended with the moft dreadful confequences.
Whenever there is the leaft reafon to fufpeét its
prefence, the doubt may be cleared up by throw-
ing a finall quantity of the powder upon heated
coals. The fmell of garlic, and the white fumes,
are indications of the prefence of arfenic. The
fymptoms which charaterize this poifon are, a
great conftrition of the throat, the teeth fet
on edge, and the mouth firongly heated; an
involuntary fpitting, with extreme pains in the
ftomach ; vomiting of glairous and bloody mat-
ier, with cold fweats and convulfions.
Mucilaginous drinks have been long ago
given to perfons poifoned by arfenic. Milk,
fat oils, butter, &c. have been fucceflively em-
ployed.—Mr. Navier has propofed a more
direét counterpoifon. He prefcribes one dram
(gros) of fulphure of pot-afh, or liver of ful-
phur, to be diffolved in a pint of water, which
the patient is dircéted to drink at feveral
draughts : the fulphur unites to the arfenic, and
defiroys its cauflicity and effect. When thefe
firft fymptoms are diffipated, he advifes the ufe
of mineral fulphureous waters. He likewife ap-
proves of milk, but condemns the ufe of oils.
Vinegar, which diflolves arfenic, has been like-
yife recommended by Mr. Sage,
' CHAP,
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Congerning C obalt.

OBALT was employed by artifis to give
a blue colour to glafs, long before it was
fuppofed to contain a femi-metal. We are
indebted to Brandt, a celebrated Swedifh mine-
ralogift, for the knowledge of its properties, and
metallic character.
The fpecific gravity of fufed cobalt is 48,119,
See Brifion. |
Cobalt is combined in the bowels of the earth

with fulphur, arfenic, and other mefallic fub-
{tances,

1. The arfenical cobalt ore is of a grey co-
lour more or lefs deep, dull in its-fracture, and
becoming black on expoiure to the air, in con-
fequence of an alteration in its arfenical part.

This ore of cobalt cryftallizes in fmooth
cubes, and affeéts feveral varietics. 1 have a
piece which has the form of tetrahedral pyra-
mids, joined bafe to bafe. This fpecies of co-
balt fometimes affeéts a confufed cryftallization
in d::ndriteg, and is then called Knit-cobalt
ore. Sometimes it is found in protuberances,

fialactites, &c,
2. The
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which the vapours are received. Thefe va-
pours, or arfenical fumes, attach themfelves to
the fides, and form a cruft which is cleared off
by criminals, who are condemned to this work
for crimes that by the law deferve death.
The cobalt ores of Saxony afford all the arfe-
nic of commerce. When the oxide of cobalt is
cleured of arfenic, it is known b}r the name of
Zaffer. The zaffer of commerce is mixed with
ree-fourths of fand. This oxide, fufed with
' ”fh_ree parts of fand, and one of pot-afh, forms a
blue glafs, which, when pounded, fifted, and af-
terwards ground in mills, included in large cafks,
forms Smalt. In order to obtain the blue of va-
rious degrees of finenefs, the finalt is agitated in
catks filled with water, and pierced with three
openings at different heights. The water of the
upper cock carries out the lighteft blue, which
is called Azure of the Firft Fire: the heavier
particles fall more fpeedily; and the azure
brought out by the water of the three cocks,
forms the different degrees of finenefs known
under the names of Azure of the Firft, Second,
and Third Fire.

Bohemia and Saxony have hitherto poffefied
the exclufive power of fupplying us with thefe
products. A defeription of thefe capital works
may be {cen in the mineralogical productions of

Mefirs,
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Mefits. Jars. The works of Saxony have been
fupplied, for feveral years, by the cobalt ore dif-
covered in the Pyrencan Mountains, in the val-
ley of Giften. But the Comte de Beuft has
formed eftablithments which fecure to us the
benefit of this commerce ; and he has even been
fo fortunate as to find, near the village of Juget,
a quartz fufficiently charged with cobalt to ad-
mit of being fufed without any addition of co-
louring matter.

The eftablifhment of the Comte de Beuft is
capable of manufaéturing fix thoufand quintals
of azure, or enamcl blue; and is able not only
to fupply our own wants, but to enter into com-
petition with the works of Saxony for the foreign
trade®.

He has likewife, in concert with the Baron
Dietrich, difcovered the procefs of making pows
der blue; a fecret which was exclufively in the pof-
feffion of the Hollanders till the prefent time.

Smalts are ufed in the preparation of cloths,
laces, linens, muflins, thread, &ec.

The azures are mixed with ftarch, and form

the blue fo well known and univerfally ufed by

laundrefies.

* A defeription of the works of the Comte de Beuft may
be feen in the Defeription des Gites des Minérais, des Forges,
& des Salimw des Pyrénées, par M. le Baron de Dictrich.

It
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LA PN
Concerning Bifmuth.

ISMUT H, or tin-glafs, is a femi-metal

of a thining yellowith white, difpofed in
plates and chatoyant. It has fome analogy
with lead ; and, like that metal, it pafles off
on the cupel, carrying the bafer metals along
- with it.

The fpecific gravity of fufed bifinuth is g,8227.
~—See Briflon.

Bifinuth is the moft eafily fufed of all the femi-
metals, after tin. It requires only the 2ooth
degree of heat.

It is found in various ftates in the bowels of
the earth, either native, or combined with ful-
phur, arfenic, or oxigene.

1. Native bifmuth is fometimes cryfiallized
in cubes : Wallerius and Cronftedt found it in
this form in the mines of Schnecburg in Saxony.
Thefe cryfials often re-unite in the form of den-
drites, in the fpathofe or quartzofe gangues.
Native bifmuth is found in mafies, covered with

~ protuberances refembling ftalactites,
Rz Native
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Mr. De la Peyroufe difcovered, in 1773, on
the mountains of Melles in Cominges, in the
guarter called Les Raitz, an ore of bifmuth,
which refembles this fmall plated galena, and has
ro external difference, excepting that it is lefs
heavy. This ore is mineralized by fulphur, in
the proportion of thirty-five livres per quintal.

4. Cronftedt, Linnaus, Jufti, and De Born,
have fpoken of a bifmuth ore of a greenith yel-
low, found in Saxony, and in Sweden. Mr.
Sage communicated to the Academy, on the 17th
ef Auguft 1780, the analyfis of an earthy, folid,
yellowith green ore of bifinuth. He obtained
quartz in the proportion of ene-third, fome car-
bonic acid, thirty-fix pounds of bifinuth per
quintal, and twenty-four grains of filver: he
found neither copper nor iron. Befides this
green ore, he analyfed a yellow, folid, flightly
brilliant, and fometimes femi-tranfparent ore,
whieh afforded him nearly the fame refults, but
nine pounds more of bifinuth. ,

This oxide muft be fufed in the blaft furnace.

The fufibility of bifinuth renders the working
of thisore very fimple, and the apparatus may
be varied in feveral ways.  Nothing more is ne-
ceffary than to throw the ore into the fire, and
to make a cavity underneath to receive the femi.-
metal. | |

R 3 Bifmuth,
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Bifmuth, when heated to rednefs, burns with
a blue flame, fcarcely perceptible. Its oxide
rifes in the form of a yellowith fume, which,
when condenfed, forms the flowers of bifmuth.
Its weight is increafed twelve per cent. in paf-
fing to the fiate of oxide. _

Mr. Darcet has converted bifmuth into a glafs
of a dull violet colour.

Bifmuth may be fubfiituted inftead of lead,
in the procefs of cupellation. Its vitrification
is even more fpeedy.

The fulphuric acid, boiled on bifinuth, fuf-
fers fulphureous acid to efcape, and partly dif-
folves the femi-metal. The fulphate of bifmuth
does not cryflallize, butis very deliquefcent.

The nitric acid attacks bifmuth, and is very
fpeedily decompofed. = Nitrous gas is difen-
gaged, while the oxigene is fixed in combina-
tion with the metal. There is neverthelefs a
portion diflolved which is capable of forming a
falt in rhomboidal, tetrahedral prifms, termi-
nating in a tetrahedral pyramid with unequal
faces. This nitre detonates weakly with red-
dith fcintillations; and melts, fwells up, and
leaves an oxide of a greenifh yellow colour.

This falt lofes its tranfparency in the air, at
the fame time that its water of cryftallization
flies off. :

The
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The muriatic acid does not act on bifmuth
but in the courfe of a confiderable time; and
for this purpufe it muft be highly concentrated.
The muriate of bifinuth is of difficult cryftal-
lization, and ftrongly attra@s the humidity of
the air. |

Water precipitates this femi-metal from all
its folutions; and the precipitate, when well
wathed, is known by the name of Magiftery of
Bifmuth, or white paint for the complexion.
This white is ufed as a pigment for the fkin ;
but ftrong or falphurcous vapours, and even the
animal tranfpiration, convert it into metal, and
alter its colours. The hair-dreflers, when they
are defirous of converting hair to a black colour,
fmear it with a pomatum prepared with the
magiftery of bifmuth. -

Bifmuth is ufed by the pewterers to give hard-
nefs to the metallic compofition of pewter, -

Mr. Pott has publithed a differtation, in which
he affirms that phyficians have made ufe of
fome preparations of this femi-metal : but it is
proper that it thould be prohibited, becaufe it
almoft always retains a portion of arfenic, and
itfelf partakes of the noxious properties of lead.

.The white of bifmuth is very much ufed as a
paint for the complexion. Its various folutions
form fympathetic inks, which are more or lefs

¥ R 4 curious,
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of barbarous names which have been beftowed
on one and the fame thing; and by reducing
the procefles to that fimplicity of which the
well-known preparations are fufceptible; we
may fucceed in forming an accurate and precife
idea of the nature and properties of this metal.

Antimony is found in the bowels of the earth,
in four different ftates.

* 1. In the metallic form.

2. Combined with arfenic.

3. Mineralized with fulphur.

4. In the flate of oxide.

1. Some authors pretend that antimony in
the metallic ftate was difcovered in the year
1748, by Ant. Swab, in the mine of Sahiburg,
- in Sweden. Swab affirms that it has the co-
lour of filver, that its texture is formed of large

%

brilbant plates, and that it eafily amalgamates
with mercury. Cronfiedt, Wallerius, Linnzus,
- and Cartheufer' do not hefitate to admit of na-
tive anti}nony; but Lehman, Jufti, and Vo-
gel deny its exiftence : and Mr. De Lifle thinks
that this pretended regulus is nothing but the
white arfenical ore of antimony. The abbé
Mongez affirms that he has difcovered native
antimony at Allemont in Dauphiny., It is the
fame ore which Mr. Sage has deferibed under
the name of the Arfenical Ore of Antimony.

| If
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If this native antimony really exifts, it is pro-
bably cryfigllized like the metal itfelf, which is
known to us, and whofe cryfials are either ota-
kedrons inferted one in the other, or cubes
placed one upon each other flantwife.

2. The arfenical ore of antimony may be
confidered as a true regulus by thofe who, after
Bergmann, do not admit of arfenic as a mine-
ralizer: for the ore is then confidered as an
alloy of the two reguli.

This ore i&as white as filver, and exhibits
~ large facets like antimony. The fpecimen was
fent from Allemont in Dauphiny, to Mr. Sage.
Its gangue is quartz. Small fafces of the grey
and red ores of antimony firiated and radiated,
and not containing arfenic, are fometimes found
in the cavities of this {tone.

The antimony and the arfenic exift in the
metallic ftate in this ore. The arfenic adheres
fo firongly to the antimony that it cannot be dif-
engaged by torrefaction. Mr. Sage combined
the ore with fulphur, and obtained orpiment
and realgar., This mineralogift has concluded,
from his analyfes, that the arfenic exifted in the
proportion of fixteen poundsin the hundred.

3. Antimony is ufually mineralized by ful-
phur, in which combination it exhibits three
or four very diftinét varieties. It is fometimes

cryﬁal—
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cryfiallized of a grey colour inclining to blue,
The eryftals arc very frequently flender, oblong,
hexahedral prifins, terminated by tetrahedral py-
ramids. The mines which are wrought in Au-
vergne afford us beautiful prifms, of the fame
geometrical form, but thicker than thofe of the
antimony of Hungary. Thefe laft cryftals foon
become of an irifed colour; but thofe of the
mines of Auvergne are not fo fpeedily changed.
I pofiefs a large fpecimen of antimony from the
neighbourhood of Alais, which #s entirely co-
vered with cryftals perfeétly fimilar to thofe of
Hungary. It frequently happens that thefe
cryftals are confufed and indiftint, in which
cafe the ore appears to be formed of very flen-
der prifins applied fidewife to each other. That
which is called plumofe antimony does not dif-
fer from thefe varicties, excepting that its cryf-
tals are very flender and detached. They are
ufually of a blackifh grey. This varicty has
been arranged among the ores of filver, becaufe
for the moft part it contains that metal.

Ores of antimony have been found in feveral
parts of France; but our province of Langue-
doc exhibits very curious fpecimens. We have
them at Malbos in the county of Alais. This
‘mineral has been wrought in the diocefe of
Uzes; but the want of confumption has pre-

?cntcd
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- vented the works from going on with fpirit,
Mr. De Genfanne has obferved in Vivarais a
large vein of ore of antimony in a firatum of
pitcoal. |

The decompofition of the fulphureous ore of
antimony produces the red antimonial ore. The
red ore more efpecially accompanies the fpecular
antimony of Tufcany. Its furfaces appear to
be corroded or rendered carious by decompofi-
tion ; and when a piece is broken, it emits a
powder which ‘has the properties of kermes.

The decompofition of fulphureous antimony
likewife produces the fulphate of antimony.
Some varieties of thefe antimonial decompofi-
tions may likewife be feen in the Analyfe Chi-
mique of Mr. Sage. '

Antimony is found in two fiates in the courfe
- of trade ; namely, in the form of crude antimo-
ny, and in the metallic form.

Crude antimony is nothing elfe but the ful-
~phureous ore of antimony cleared of its gangue.
For this purpofe the ore is put into pots pierced
at the bottom, and difpofed upon other pots
buried in the earth. The uppermoft pots which
contain the mineral are then heated ; the anti-
mony becomes fufed, and flows, together with
its fulphur, into thelower veflels, while the gan-
gue remains in the upper pots.

As
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brilliant prifmatic tetrahedral cryftals: Mr.
Pelletier has obtained them in tranfparent octa-
hedrons. The argentine flowers of antimony
are foluble in water, which they render emetic.
The volatility and folubility of this fublimed
oxide exhibit a refemblance with the oxide of
arfenic before treated of. We are indebted to
Rouelle for thefe obfervations on the properties
of this antimonial oxide.

Antimony is very {lightly changed by expo-
fure to air, in which it long preferves its bril-
liancy.

The fpecific gravity of fufed antimony is
6,7021.—See Briflon.

The fulphuric acid, by flow ebullition upon
this metal, is partly decompofed. Sulphureous
gas firft efcapes, and fulphur itfelfis fublimed
towards the end. When four parts of the acid
are ufed with one of the antimony, the refidue,
after the aétion of the acid, confifts of the metal-
lic oxide, with a fmall quantity of the fulphate
of antimony, which may be feparated by means
of diftilled water. This fulphate is very deliquef=

~cent, and is eafily decompofed in the fire.

The nitric acid is decompofed upon this
femi-metal with great facility. It oxides a con-
fiderable part, and diffolves a portion, which

“may be fufpended in water, and forms a very
: Yor, IL S deli-
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deliquefcent falt, decompofable by heat. The
oxide prepared by this means is very white, and
very difficult of reducétion. It is a true bezoar
mineral.

The muriatic acid aéts upon antimony
only by a long digeftion. - Mr. Fourcroy has
obferved that this acid, Jdonz digefted upon
the metal, diflolves it; and that the muriate of
antimony, obtained by a firong evaporation in
the form of fiall needles, is very deliquefcent.
It is fufible in the fire, and likewife volatile.
Mr. Monnet has proved that twelve grains of
the oxide of antimony are fufficient to fatu-
rate half an ounce of the ordinary muriatic
acid. Meflis, Monnet and De Fourcroy have
always found that there is a portion of the mu-
riate of antimony which is not volatilized by
the fire: this depends upon its being firongly
oxided or calcined.

If two parts of the corrofive muriate of mer-
cury, and one of antimony, be difilled together,
a very {light degree of heat drives over a bu-
tyraceous matter, which is called butter of anti-
mony, or the {ublimed muriate of antimony. It
may be prefumed that the acid in this compofi-
tion is in the fiate of oxigenated munatic acid,
as it is in the corrofive {ublimate.

~ ‘The fublimed muriate of antimony becomes.
fluid
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fluid by a very gentle heat; and by virtue of
this property it may conveniently be poured
from one veflel to another: for nothing more
is neceflary than to plunge the bottle which con-
tains it into hot water, and the muriate may then
be poured out in its liquid ftate.

I have feveral times obferved this muriate of
antimony cryftallized in hexahedral prifins with
dihedral fummits: two fides of the prifm are
inclined, and form that which the ancient che-
mifts diftinguithed by the name of cryfials in
the form of a tomb. This muriate is ufed as an
efcharotic. 'When the falt is diluted with water,
a white powder falls down, called powder of
algaroth, or mercurius vitee. This powder does
not contain an atom of the muratic acid, and
15 merely an oxide of antimony produced by
that acid.

Simple water has fome acion upon this femi-
metal ; for we find that it becomes purgative by
remaining in contadt with it.  Wine, and the
acetous acid, completely diffolve it: but the
emetic wine is an uncertain remedy ; becaufe it
1s impofiible to determine with abfolute certainty
the degree of its energy, which depends upon
the very variable degree of acidity of the wine
made ufe of The emetic wine ought not
therefore to be ufed but in external applications,

> % The
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The gaftric fluids likewife diflolve this femi-
metal, as is proved by the famous perpetual
pills. This purgative has been diftinguithed by
the name of Perpetual Pills ; becaufe, being very
little alterable, the pill may be tranfmitted from
generation to generation,

The acid of tartar forms a very well known
falt with antimony, which is much employ-
ed in medicine, under the name of Emetic
Tartar, Stibiated Tartar, or fimply Emetic. It
18 this falt which, in the New Nomenclature, is
diftinguifhed by the name of Antimoniated Tar-
trite of Pot-ath.

In the examination of the various authors
who have treated of the preparations of this re-
medy, as well as by comparing the moft cele-
brated difpenfatories, we do not find two which
propofe an uniform procefs which is conftant and
invariable in its effedts.

Some preferibe the crocus metallorum, or
femi-vitreous oxide of fulphurated antimony ;
others the glafs of antimony ; others the liver of
antimony, or fulpburated oxide of antimony ;
and others the fublimed oxide: fome combine
{everal of thefe fubfiances. But all in general
adopt ercam of tartar, or the acidulous tartrite
of pot-afh, as a folvent.

'The procefles vary not only in the choice of

6 | the
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the fubftances to be made ufe of, but even in
the proportions in which they are to be em-
ployed. We likewife find varieties in the
quantity of water ufed as a vehicle, which is
not an indifferent circumftance; in the time
preferibed to digeft the fubftances together, a
circumftance of the greateft confequence to be
afcertained, becaufe the faturation of the acid
depends abfolutely and effentially uponit. The
choice of veflels muft likewife influence the
effe&t of this remedy. Hoffman has affirmed
that the emetic loft its effect by a long ebulli-
tion ; and Mr. Baumé has proved that iron pre-
cipitates the antimony after a time, and confe-
quently that the iron vefiels prefcribed in certain
difpenfatories ought to be rejected.

This variety in the procefles muft neccffarily
influence the refult; and we cannot be much
{furprifed that Geoffroy, who analyfed feveral
antimoniated tartrites of pot-ath, thould have
found from thirty grains to two gros and tem
grains of metal in the ounce of this falt.

Is it not therefore of great confequence to
prefcribe a uniform procefs, whofe product
fhould be invariable ? Thefe heroic remedies,
which operate in fmall dofes, ought to produce
conftant and invariable effects through all Eu-
rope. It would be much more advantageous

53 that
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that folemn proceedings fhould be made for the
preparation of thefe aétive remedies, than for the
compofition of the theriaca, a true pharma-
ceutic monfier, the dofe of which may with
impunity be varied from a fcwigrains up fto
three hundred. It follows, from the variety of
the eftects of thefe fovereign remedies, that
confultations become almoft ineffetual; be-
caufe ‘the phyfician preferibes according to the
effetts of the remedies he is in the habit of
ufing : and the art of medicine becomes no better
than a difcouraging alternative of fuccefs and
difappointment.

At Montpellier, the emetic aéts in a dofe
of one or two grains; but in other places it does
not operate in alefs dofe than ten or twelve : and
the ftibiated tartar fold by thofe wholefale dealers
in medicine, who fupply the country apotheca-
ries, is ufually nothing but the fulphate of pot-
afh, or vitriolated tartar moiftened with a folution :
of emetic. It is a thing greatly to be defired,
that government, which does not apply its
framp of approbation to objects of luxury until
they have paffed a rigid infpection, fhould pro-
hibit traders from circulating with impunity
products upon which the health of the citizen o
eflentially depends. Thefe are the frauds and
deceptions which have engaged me te form an

clta~
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eftablithment of chemical produéls, in which
intelligence and probity prefide over all its opera-
tions; and I have fucceeded in my laboratories
{o far as to conduct the procefies with fufficient
aeconomy to afford produéts faithfully made up,
and invariable in their effeéts, at the {fame price as
thofe fophifticated drugs with which the public
has hitherto been poifoned.

The moft accurate procefs for making an ex-
cellent emetic confifis in taking very tranfparent
glafs of antimony, grinding it fine, and boiling it
in water, with an equal weight of cream of tar-
tar, until this falt is faturated. By filtration, and
evaporation with a gentle heat, and fubfequent
repofe, cryftals of the antimoniated tartrite of
pot-afh are obtained, whofe degree of emeticity
appears to be fufficiently confiant. The cryftals
may be obtained in feveral fucceflive products by
repeated evaporations.

Macquer propofed the powder of algaroth, as
more uniform in its power. Mefirs. De Laflone
and Durande have adopted the opinion of Mac-~
quer; and the celebrated Bergmann has followed
the ideas of theFrench chemifis, with a few {light
modifications.

- Take five ounces of cream of tartar reduced
into powder, and two ounces two gros of the
powder of algaroth precipitated by hot water,

S 4 | wafhed
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wafhed and dried. Add water to thefe, and boil
them gently. By filtration and evaporation the
cryfials of emetic tartar are obtained; which may
be given in the dofe of three grains, without fa-
tiguing the ftomach or inteftines.

The antimoniated tartrite of pot-ath cryfial-
lizes in trihedral pyramids. It is very tranfpa-
rent, is decompofed on the fire with crackling,
and leaves a coaly refidue. Sixty parts of wa-
ter diffolve it. It efflorefces in the air, and be-
comes farinaceous. The folutions of this falt
throw down a mucilage, which fixes, and forms
a pellicle of confiderable thicknefs: it is the
mucilage of creamn of tartar, which is infoluble
in water, and partly foluble in alcohol. The ful-
phuric acid blackens it, but does not itfelf be-
come coloured till after a long time. The nitric
acid diffolves it partly; and is itfelf decompofed,
with the emiffion of much nitrous gas.

The alkalis and lime decompofe the antimo-
niated tartrite of pot-ath, Antimony, properly
mixed with the nitrate, decompofes that falt
completely. Equal parts of the femi-metal and
nitre being thrown into an ignited crucible, the
falt detonates, its acid is decompofed ; and at
the end of the operation the crucible is found to
contain the alkali which ferved as the bafe of the

nitrate, and the antimony reduced to the flate
of
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of white oxide: this is called Diaphoretic An-
timony. The fame preparation may be made
by ufing the fulphure of antimony; in which
cafe three parts of the nitrate are ufed to one of
the crude antimony. The refidue in the cru-~
cible, after the detonation, is compofed of the
oxide of antimony, fixed alkali, a portion of
the nitrate not decompofed, and a fmall quan-
tity of fulphate of pot-ath. This compound
is ftill known by the name of the Solvent
of Rotrou. Water deprives it of all the falts it
contains; and leaves only the oxide of anti-
mony, whichis called Wathed Diaphoretic An-
timony. If a fmall quantity of acid be poured
on the fluid which holds the {alts in folution, a
fmall portion of the oxide of antimony falls
down, which was difiolved by the alkali of the
nitre. The precipitate forms the cerufe of anti-

" mony, or the pearly matter of Kerkringius. |

Equal parts of the fulphure of antimony and of
nitrate, detonated in an ignited crucible, form
the liver of antimony, or fulphurated oxide of
antimony; which, when pulverized and wathed,
produces the faffron of metals, or crocus metal-
jorum.,

The oxides of antimony have been confi-
dered as very difficult of redudtion; and it was
not without furprize that I at firft obferved the

facility
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facility with which they are all reducible by the
black flux. This prejudice was eftablithed and
propagated for want of proper experiments.

The alkalis do not fenfibly adt upon anti-
mony : but the fulphures of alkali diffolve it
completely ; and 1t 15 upon this principle that
an operation is “founded by which we ob-
tain a valuable remedy, known by the name of
Kermes Mineral, to diftinguifh it from the ve-
getable kermes ufed in dyeing. The prepara-
tion isfimply a red fulphurated oxide of anti-
mony. This remedy, firft pointed out by
Glauber, who made it with antimony and the
folution of nitre fixed by charcoal, is indebted
for its celebrity to the wonderful cures 1t per-
formed in the hands of Simon, a Chartreux
{riar; whence it obtained the name of the Powder
of the Chartrcux. This religious man obtained
the compofition from a furgeon named Laligerie,
fo whom it had been given by Mr. Chaftenay,
licutenant at Landau. Mr. Dodart, firft phyfician
to the king, bought the fecret in the year 17203
and Mr. Laligerie rendered it public. Accord-
ing to his procefs, the pounded fulphure of an-
timony is boiled for two hours, with one fourth
of its weight of the folution of fixed nitre or

t-ath, in twice its weight of very pure water.
After ebullition the fluid s filtered ; the kermes

' fulls
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falls down as it cools, and is afterwards dried.
Laligerie direfts that more of the folution of
fixed nitre be digefted on the metal, till it 1s
completely diffolved. Laligerie burned {pirit
of wine or brandy upon it. The liquor which
remains after the kermes is fallen down, con-
tains more kermes, which may be difengaged
by means of an acid. This kermes, which is
paler than the former, is known by the name of
Golden Sulphur of Antimony, or the orange-
coloured fulphurated oxide of antimony.

* This procefs is no longer ufed. That which
fucceeded the beft with me, confifts in boiling
ten or twelve pounds of pure alkaline {olution

with two pounds of the fulphure of antimony.
The ebullition is continued for half an hour,

after which the fluid is filtered ; and much
kermes is obtained by mere cooling. I digeft
new alkali on the antimony, until itis confumed.
The kermes which I obtain by this means is of
a beautiful tufted appearance.

Geoffroy, who analyfed the kermes in 1734
and 17335, found that one gros of kermes con-
tained from fixteen to feventeen grains of anti-
mony, from thirteen to fourteen grains of al-
kali, and from forty to forty-one of fulphur.
But Meflis. Baumé, Deyeux, de la Rochefou-
eauld, and De Fourcroy, are not convinced that

the
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the wafhed kermes contains an atom of alkali
which is not neceflary to its virtues.

Kermes is likewife one of thofc remedies in
the preparation of which the greateft care ought
to be taken. It is neverthelefs a fubfitance which
all the apothecaries in the country buy at the
fair of Beaucaire ; and the analyfis which I have
fevéral times made of this kermes, has con-
vinced me that it very often is nothing elfe but
pounded brick, mixed with vegetable kermes,
and fprirﬁtled with a ftrong folution of emetic
tartar. I have found fome which was merely
a mixture of the fine brown red and the calx
of antimony. |

Lime and lime-water, digefied upon pul-
verized antimony, afford, even in the cold, at
the end of a certain time, a kind of kermes,
or golden fulphur, of a beautiful red colour.

Antimony enters into the compofition of prin-
ters types. It is likewife mixed with tin, to in-
creafe its hardnefs. It was formerly ufed as a
purgatiye : for this purpofe it was made into
cups, in which water or wine was fuffered to
ftand for a night, and taken by the patient the
following day.

The fulphure of antimony is ufed as a fudo-
rific in fkin diforders. For this purpofe it is
tied in a cloth, and digefied in the ptifans ap-

propriated
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propriated to thefe diforders. It is adminiftercd
in pills for the fame purpofe.

The folvent of Rotrou has been much ufed
to diffipate lymphatic concretions, and pituitcus
- fwellings.

‘Wathed diaphoretic antimony is ufed in con-
fiderable dofes to excite perfpiration. Some
phyficians have confidered it as a medicine void
of effe€t; and Boerhaave has maintained that
its effe@ is not more confiderable than that of
Lemnian earth.

" The kermes mineral is one of the moft va-
luable medicines that the healing art is ac.
quainted with. It is incifive ; and may be admi-
niftered in all pituitous cafes, when the ftomach
fails, and the lungs are cbftruted. In a more
confiderable dofe it is fudorific, and a fiill larger
portion 1s emetic. It is employed in the dofe
of from half a grain to three.

The tartar emetic has received its name from
its ufes. It is diffolved in water; and this folu-
tion produces its effect.

The liver of antimony, crude antimony, and
the crocus metallorum, are more efpecially ufed
as purgatives in the veterinarian practice. They

are given to horfes in the dofe of about an
ounce,

CHAP.
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C R AFPEFCR:

szmwiﬂg Zinc.

IN C is a metallic fubftance of a blueifh:

brilliant white colour, very difficultly
reducible into powder, but capable of being
extended into very thin plates by the equal
and gradual preffure of the flatting mill. From
this laft property, which has been proved by
Mr. Sage, we may confider zinc as the inter-
mediate fubftance between femi-metals and
metals. x g

Zinc is found naturally in various flates.

1. Cronftedt affirms that he faw a radiated
cryftallization of a metallic appearance, which
1s found at Schneeburg, where it is called flowers
of bifmuth, but which he found to be the regulus
of zinc. This celebrated mineralogift does
not venture to pronounce that it 1s native
Zinc. |

Myr. Bomare affirms that he found it in fmal
pieces in the mines of lapis calaminaris in the
duchy of Limbourg, and in the zinc mines of
Goflar. This regulus may have arifen from

the
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the fcorias of furnaces, or from the ancient
works ; fo that the exiftence of native zinc is
ftill confidered as very doubtful by thefc mi-
| neralogifts.

2. Zinc is ufually mineralized by fulphur,
forming an orc known by the name of Blende,
which in German fignifies blinding or deceitful ;
a name which may have been given to it be-
caufe fuch diftricts as abound with this mineral
are barren of other ores.

The determinate cryftallization of blende ap-
pears to be the alumini-form oétahedron, and
fometimes the tetrahedron; but the modifica-
tions of thefe primitive forms are fo numerous,
that the cryftals are found in an aftonithing va-
riety of figures. Moft commonly they are po-
lyhedral cryftals of an indeterminate form, or
fcarcely capable of being defcribed. On this
circumfiance depend the denominations of
Blende with Large or Small Plates, Striated
Blende, Compaét Blende, and other fpecies,
which may be feen in the works of Mefits. Sage,
De Lifle, &c.

The colour of thefe blendes is infinitely va-
rious ; they are found yellow, red, black, femi-
tranfparent, &c.

All the blendes emit an hepatic fmell when
grated or triturated.

There
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There is a kind of blende which exhibits a
Iine of phofphoric flame when feratched with
a knife, or even with a tooth-pick. Mr. De
Bournon found this yellowifh, tranfparent, and
phofphoric blende, fimilar to that of Scharffen-
burg, at Maronne in the mountains of Oifan,
at the diftance of nine leagues from Grenoble.
The phofphoric blende contains fearcely any iron.

To make the affay of a blende, Mr. Monnet
advifes folution of the ore in aqua fortis. The
acid unites with the metal, and feparates the ful-
phur : after which the oxide of zinc may be ob-
tained by diftilling off the acid; and this may
be reduced. Bergmann obtains one part. of the
fulphur of thefe ores by diftillation, diffolves the
refidue in acids, and precipitates the metal from
its folutions.  Mr. Sage diftils blende with three
parts of fulphuric acid : the fulphur fublimes by
this operation ; and the refidue in the retort 18
the fulphate of zine, mixed with a fimall quan-
tity of fulphate of iron, and other fubftances
mixed with the zinc. I do not know any ceun-
try where blende is wrought to obtain the zinc :
but it 1s fometimes mixed with lead ; and in the
working of this laft metal the former is occa-
fionally obtained. Such is the ore waorked at
Rammelfburg near Goflar, in the lower Hartz.

Great part of the zinc is diffipated during the
- fulion
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fufion of the lead ore ; but a portion of this me-
tal is obtained by a very ingenious procefs.  Care
is taken to keep the anterior part of the furnace
cool ; againft which a ftone is placed with a
{light degree of inclination. The vapours of the
zinc which are carried againft this fione, are
condenfed, and fall in drops into powder of char-
coal, with which a ftone placed at the bottom
is covered. - The femi-metal is defended from
oxidation by means of the charcoal; and it is
“afterwards fufed, and ecaft into convenient
forms.

- This zinc is always united with a fmall quan-
tity of lead, and is lefs pure than that which comes
to us from India, under the name of Tutenag.
I ftrongly calcined the blende of St. Sauveur,
and mixed the powder with charcoal. I then
put the whole into a retort whofe orifice was
plunged beneath water 3 -and by a violent heat,
kept up for two hours, I obtained much zinc,
which fell to the bottom of the water.
3. The decompofition of blende gives rife to
the formation of the fulphate of zinc. The ope-
ration of nature is low, but art has fupplied its
- defect. All the fulphate of zinc which is met
“withi in commerce, is prepared at Rammelfburg,
. For this purpofe, after having roafted the galena

mixed with the blende, it is thrown ignited into

Vou. II, i% cifterns

4
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cifterns full of water, where it is left for twentys
four hours. The roafted mineral is three times
extinguifhed in the fame water ; after which the
lixivim is evaporated, and put into coolers.
At the end of fifteen days, the water is decanted,
in order to feparate the cryftals of the fulphate
of zinc. Thefe cryftals are afterwards fufed in
iron veffels ; and the liquor is poured into cool-
ers, where it 18 ftirred till it congeals. We fhall
examine the properties of this falt in due courfe.
4. Zincis likewife found in the ftate of oxide 3
and it appears to me that nature makes ufe of
+ two means of converting the metal to this ftate.
1. The fulphur is fometimes diffipated without
the production of fulphate : in which cafe it is
replaced by the oxigenous gas, and the refult
ts that oxide of zinc which is known by the
name of Lapis Calaminaris. I have found firata
of lapis calammnaris, at St. Sauveur, intermixed
with layers of blgndc : and the tranfition of the
blende to the fiate of lapis ‘calaminaris may be
followed in the moft interefting manners 2. The
fulphate of zinc produced by the decompofition
of blende in certain circumftances, is itfelf de-
compofed by calcareous fiones. In the rich col-
lections of Mefirs. Sage, De Lifley &c. we fee
cryftals of calcareons fpar comverted into cala-

mine at one end, and calcareous at the other.
Calamine
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Calamine cryfiallizes in rhomboidal tetrahe-
dral prifins, or in hexahedral pyramids.

It is fometimés covered with protuberances ;
often has the appearance of being worm-eaten 3
and is, at other times, either fpongy or com-
pact.

Its colout varies greatly. The county of So-
merfet affords it of white, green, and other co-
lours. |

To make a good analyfis of calamine, Berg-
mann advifes folution in the fulphuric acid ; he
obtains the fulphates of iron and of zinc. That
of iron is decompofed by a known weight of
zinc ; and the’ metal is afterwards precipitated
by the carbonate of foda. He has afcertained
that ninety-three grains of this precipitate are
equivalent to one hundred grains of zinc ; and
from this weight he deduéts that of the zinc
made ufe of to precipitate the iron.

Zinc may be obtained from calamine by dif-
tillation. For this purpofe I have ufed the
fame procefs as has already been mentioned in
treating of blende.

- Zinc yields beneath the hammer, without ex-
tending itfelf. If it be caft into fmall plates, it
may then be laminated, and reduced into very

thin and very flexible leaves.
T2 The
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The fpecific gravity of fufed zinc is 7,1g08.
See Brifion,

Zinc, when heated, may be eafily pulverized.
“This operation is very difficult without this pre-
' ‘caution indicated by Macquer; for it wears
and chokes up files, and defiroys them in a
Thort time; befides which, they have no confi-
derable a¢tion upon it. It may likewife be fufed
and poured into water.—Thefe are the moft
convenient means of pulverizing it.

Zinc, treated in clofe veflels, fublimes with-
out decompofition : but, 'when it is calcined
in the open air, it becomes covered with a
grey powder, which is a true oxide; and, if it
be heated to rednefs, it takes fire, emits a blue
flame ; and white flocks iffue from it, which are
called Philofophical Wool, Pompholix, or Nihil
Album. This oxide may be fufed into. glafs
by an exceedingly violent heat: the glafs is
of a beautiful yellow colour. Zinc laminated
into very thin leaves takes fire by the flame of
a taper, and burns with a blue colour mixed

with green.
~ Mr. De Laﬁhne, who ha.s written feveral ex-

cellent Memoirs on zinc, confiders it as a kind

of metallic phofphorus.

Water appears’ to haw fome action upon
Zine.



o

Properties of Zine: 277.
zinc. When this femi-metal begins to be ig-
nited, if water be poured on it, the fluid is de-
compofed, and much hydrogenous gas 1s difen-
gaged. Mefits. Lavoifier and Meuifner have
afcertained this fadt, in their fine experiments
on the decompofition of water. :
~ Sulphuric acid diflolves it in the cold, and
produces much h}rdmgenous gas. A falt may.
be obtained by evaporation, in tctrahedral prif-
matic cryftals, terminated by a four-fided pyra-
mid ; Mr. Bucquet has abferved that thefe prifins
are thomboidal. This falt is known by the name
of Vitriol of Zinc, White Vitriol, Sulphate of
Zinc : its tafte 1s confiderably fiyptic. It is not
much altered by expofure to air when pure ; but
fuffers its acid to efcape, at a degree of heat lefs
than is required by the fulphate of iron.

- The nitric acid attacks zinc with vehemence,
even when diluted with water, In this opera-
tion g great part of the acid is decompofed; but
if the refidue be concentrated by flow evapora-
tion, cryftals are obtained in comprefled and
firiated tetrahedral prifims, terminated by pyra-
mids with four fides. Mr. De Foureroy, to
whom we, are indebted for this obfervation,
adds, that the falt melts upon heated coals, and
foreads abroad with decrepitation, and a fmall-
reddifh flame, If it be expofed te heat in a

33 Cruci-
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crucible, it emits red vapours, afflumes the con-
fiftence of ajelly, and preferves this foftnefs for
a certain time, The nitrate of zinc is very de-
liquefcent.

The muriatic acid attacks zinc with effervef-
cence. Hydrogenous gas is produced, and
black flocks are precipitated, which fome che-
mifts have taken for fulphur, others for iron,
and which Mr. De Laflone confiders as an irre-
ducible oxide of zinc. This evaporated folu-
tion becomes thick, and refufes to cryftallize,
It fuffers a 've;'ry concentrated acid to efcape -
when heated, and the muriate itfelf fublimes by
diftillation.,

The pure alkalis boiled on zinc obtain a yel-
low colour, and diffolve a part of the metal, as
Mr. De Lafione has proved. Ammoniac di-
geﬁed in the cold upon this femi-metal difen-
gages hydrogenous gas: this evidently arifes
from the decompofition of the water, which
alone, and without any mixture, is decﬂmpafcd
upon ignited zinc, as we have H,lt'ﬂﬂd}? obferved.

Zinc mixed with the nitrate of pot-afh, and
thrown into an zgmt@d crnmblc caufes this falt
to detonate ftron gly.

Zinc decompofes the muriate of ammoniac
by fimple trituration, according to Mr. Mon-
met, - L

Pott
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Pott has obferved that a folution of alum,
boiled upon the filings of zinc, is decompofed,
and affords the fulphate of zinc.

Zinc fufed with antimony, forms a hard and
brittle alloy.

It unites with tin and copper, and forms
bronze ; when combined with copper alone, it
forms brafs.

It is mixed with gunpowder, to produce the
white and brilliant fiars of artificial fire-works.

It has been propofed to fubftityte this metal
in the room of tin, for the internal lining of cop-
per veflels ; and it is afcertained, from the la-
bours of Mr. Malouin, that this covering would
be more uniformly extended upon the copper,
and would be harder than tin. It has been re-
marked that vegetable acids might diffolve it,
and that thefe falts are dangerous; byt Mr. De
la Planche has made all the experiments on
this fubjedt which his extenfive knowledge, and
zeal for the publie good, could mfpire; and he
13 convinced that the falts of zine, taken in a -«
more confiderable dofe than the aliments pre-
pared in veflels tinned with this femi-metal
might contain, are not dangerous.

The {fublimed oxide of zinc is much em-
ployed by the German phyficians, under the
pame of Flowers of Zinc. This remedy is

A Bt given
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given as an antifpafinadic. It may be admi-
niftered in pills, in the dofe of one grain,
Tutty, or pompholix, is mixed with frefh but-
ter, as an excellent remedy in diforders of the
eyes. | :
Mr. De Morveau has fubfiituted the precipi-
tate of zinc to white lead, with the greateft ad-.
vantage. It perfectly anfwers the intention. of
the artifi, and is not attended.with any danger-
ous confequences in its ufe.

€ H AP VI

Con c‘.fﬂzfﬂg Manganefe.

MINERAL of, a grey or blackifh co-

lour, foiling the fingers, and ufed in glafs-

houfes under the name of Soap of the Glafs-
“makers, has been long known in commerce.
Moft naturalifts, fuch as Henckel, Cramer, Gel-
lert, Cartheufer, and Wallerius, have placed it
among the iron ores. Pott and Cronftedt did
not confider it as a ferruginous fubftance. The
latter found it to contain tin; and Mr. Sage
ol 4 . wag
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was long of opinion that it was an intimate alloy
of zinc and cobalt.

The celebrated Bergmann, in the year 1764,
declared in print, that black manganefe ought
to contain a peculiar metal; but he attempted
in vain to extraét it. IHowever, Mr. Gahn, a
phyfician at Stockholm, fucceeded in obtaining
a metal by the afliftance of an exceedingly firong
fire. We fhall explain his procefs after having
fpoken of the different forms under which man-
ganefe is found in the earth. | |

Manganefe appears to be always found in the
flate of oxide; but this: oxide exhibits feveral
varieties.

1. It is fometimes grey, brilliant, and eryftal-
lized, formed of very flender prifins confufedly
intertwined, and refembling the ore of antimony;.
fromwhichhowever it may be eafily diftinguithed
by expofing it upon charcoal. For antimony |

fufes, and affords vapours; but the manganefe .

remains unchanged.

The cryftals of manganefe are firiated, tetras:
hedral, rhomboidal prifins, terminating in four-
fided pyramids. They frequently diverge from

4. centre.

2. Manganefe is very often black and
friable. This fpecies is found in the cavi-

t1es
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ties of the brown hmmatitcs of the Pyrencat
Mountains,

I have difcovered an ore at St, Jean de Gar-
donenque, in the Cevennes. It is prodigioufly
light, is found in firata, and in pieces which
almoft always have the figure of an hexahedral
prifim, cighteen lines in length, and thirteen or
fourteen in thicknefs.

This ore, upon which I have made experi-
ments that I fhall prefently recite, is the pureft
and fineft I am acquainted with.

3- Manganefe is fometimes of a reddith white
colour, and compofed of groups of protube-
rances. [Its frature i1s lamellated. That of
Piedmont frequently has a grey, reddith tinge,
and appears to be compofed of fmall plates. It
gives fire with the fieel,

'The manganefe of Macon in Burgundy is of
a deeper grey than that of Piedmont.

That of Perigueux is intermixed with yellow
martial ochre. It is found in feparate bodies,
and not in veins like that of Piedmont.

4. Moft of the white fpathofe iron ores con-
tain mangancfe, and may be confidered as ores
of this femi-metal. Manganefe is likewife
mixed with calcareous fpar, gypfum, jafper, hae-
matites, &c, Mr. De la Peyroufe has deferibed

| thirteen

|
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thirteen varieties of cryftallized manganefe found
in the Pyrenean Mountains,—Sce the Journal
de Phyfique, Jan. 1780, p. 67.

5. Scheele has proved that the afhes of vege-
tables contain manganefe; and it is to this mi-
neral that the colour of calcined pot-ath is ow-
ing. To extract it, three parts of fixed alkali,
one of fifted afthes, and one-eighth of nitrate,

muit be fufed together. The fluid mixture muft

then be poured into an iron mortar, where it
congeals into a greenifh mafs. This being
pounded, and boiled in pure water, muft be fil-
trated, and faturated with fulphuric acid. At
the end of a certain time, a brown powder is
depofited, which pofiefies the properties of man-
ganefe, | |
To reduce manganefe to the metallic fiate, a
crucible is lined with charcoal ; and into a hole
made in this charcoal, a ball of manganefe, pres
vioufly kneaded with oil and gum ammoniac,
is to be put; after which the hole 1s to be co-
vered with powder of charcoal. Another cru-
cible muft then be fitted op, and the veflels ex-
pofed to a violent fire for an hour and a half.
B}z following this procefs, I have feveral times
obtained the metal from the oxide of manganefe
of Cevennes. I bave even fucceeded in re-
~ ducing
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ducing it, by fimply putting the powder of ma n-
ganefe into a lined crucible.

The button which is obtained almoft always
has afperities on its furface. Globules appear
which fcarcely adhere to-the mafs; and thefe
portions are ufually of a confiderably deep green,
while the internal part has a blueifh caft,

This metal 1s more mfufible than iron. I
have feveral times obferved, when the fire has
not been fufficiently firong to fufe the manga-
nefe, that feveral globules of iron have appeared
difperfed through the agglutinated oxide.

Saline fluxes ought to be rejeéled, as infuffi-
cient for this reduction, The great difpofition
which this femi-metal has to become vitrified,
caufes it to be difperfed in the flux, where it
remains fufpended. I have feveral times, by
ufing the vitreous flux of Mr. De Morveau,
obtained metallic grains forming a button, or
elfe difperfed in the flux; which, when more
narrowly examined, proved to be nothing but
iron, cobalt, or other mefals, according to
the nature of the ore of manganefe. I have,
fornetimes obtained even globules af lead ; be-
caufe the coarfeft glafs in which the prefence
‘of that metal is the leaft fufpeted, and which
entersinto the conpofition of the flux of Mr. De

Morveau, contains it very often,
The
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The fpecific gravity of manganefe has been
eftimated by Bergmann, in proportion to that of
water, nearly as 63850 to 1000.

The oxide of manganefe, when ftrongly
heated in clofe veflcls, affords a prodigious
quantity of oxigenous gas, and begins to afford
it at a degree of heat lefs than is neceffary to dif-
engage it from the oxides of mercury : a firong
fire is required to difengage the laft portions.
Four ounces of the manganefe of Cevennes af-
forded me nine pints of oxigenous gas. The
refidue in the retort was a grey Diide; one part
of which was incrufted in the fufed glafs, and
had communicated to it a very rich violet
colour.

The oxide of manganefe, diftilled with char-
coal, affords the carbonic acid : but, if it be cal-
cined in an open veflel, it is reduced into a grey
powder, which lofes confiderably of its weight
when the fire is very firong; and at length ag-
glutinates, and forms a green mafs,

If it be mixed with charcoal, it dces not fuffer
any perceptible change in its colour.

Manganefe, expofed to a very violent heat,
vitrifies, and affords a glafs of an obfcure yellow
colour. The iron which is mixed with it pre-
ferves its metallic form. '

Manganefe is eafily changed in the air, and

15
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15 refolved into a brown powder of a greater
weight than the femi-metal itfelf : a certain
proof of oxidation.

Manganefe unites eafily by fufion with all
the metals except pure mercury. Copper al-
loyed with a certain quantity of manganefe 1
ftill very malleable.

If amixture of the phofphate of urine with a
finall quantity of oxide of manganefe be placed
upon charcoal, and be kept in fufion for a few
inftants by means of the blue interior flame of
the blow-pipe; a tranfparent glafs will be pro-
duced, of a blue colour inclining to red ; which,
when charged with a certain quantity of the
falt, affumes the colour of a ruby. If it be kept
in fufion for a longer time, a flight effervefcence
is perceived, and all the colour difappears. If
the tranfparent globule be then foftened by the
exterior flame, the colour foon returns, and may
be again effaced by keeping up the fufion for
a time. The {malleft portion of nitrate, added
to the glafs, immediately reflores the red co-.
lour ; and, on the contrary, it is deftroyed by
the addition of fulpburic falts. This globule
of glafs taken from the charcoal, and fufed in
the fpoon of perfeét metal, becomes red, and
changes no more. Thefe experiments were

made by the celebrated Bergmann.
The
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The fulphuric acid attacks manganefe, and
produces hydrogenous gas. ‘This metal is dif-
folved more flowly than iron; a fincll is difen-
gaged fimilar to that which is afforded by the
folution of iron by the muriatic acid. The
folution is as colourlefs as water, and affords by
evaporation tranfparent colourléfs cryfials in the
form of parallelopipeds, and of a bitter tafle.
Mr. Sage obtained them in tetrahedral prifms,
terminated by four-fided py raimds This falt
efflorefees in the air.

If the fulphuric acid be poured on the oxide
of manganefe, and its aétion affifted by a gentic
heat, an aftonifhing quantity of oxigenous gas
is difengaged. The oxide of manganefe of
Cevennes afforded me five pints and a half per
ounce. When this oxide is deprived of its ox-
igene, the r¢fidue is a white powder, foluble in
water, which by evaporation affords the ful-
phate of mangancfe, already deferibed.

The celebrated Bergmann has obferved that
coaly matter, fuch as fugar, honey; and gum,
affifted the action of the acid. This depends
on the combination of the oxigene with thefe
agents; to form the carbonic acid ; and the ful-
phuric acid adts more eafily upon the metal
itfelf.

Manganefe is precipitated from its folutions

by
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by the alkalis, in the form of a whitith ge:fati--

nous matter; but this precipitate foon lofes its
colour, and becomes black by the contaét of the
air. This phenomenon, which T have myfelf
been a witnefs to, can be attributed, in my opi-
nion, only to the abforption of oxigenous gas:
and I was convinced of this truth by agitating’
the precipitate in bottles filled with this gas;
for in this fituation the black colour is pro-
duced in one or two minutes, and a confiderable
part of the gas is abforbed. I have conftruéted
an eudiometer as certain and as invariable as
that which the liquid fulphur of pot-afh, or fo-
Iution of liver of fulphur, affords; but a large
quantity of precipitate is required, which muit
be agitated againft the fides of the vefiels, in
order that it may prefent a greater furface to
the air, and that the abforption may be more
fpcedy. I judge of the abforption by.caufing
the vefitl to communicate, by a graduated tube,
with ffanding water. The afcenfion of this wa-
ter in the tube is proportionate to the volume of
oxigenous gas abforbed. |
The nitric acid difiolves manganefe with ef-
fervefcence.  There always remains a black,
fpongy, and friable body, which exhibited to
Bergmann all the charadters of molybdena.
Other folvents prefented a fimilar refidue.  The
folu-

i i i
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folution of the nitrate of manganefe has fre-
quently a dull colour, and affumes the red co-
lour with difficulty. This folution does not
afford folid cryftals, even by flow evaporation.

The oxides of manganefe are foluble in the
nitric acid. It is obfervable that this acid is not
decompofed upon them, becaufe it finds the
metal in the ftate of oxide. Carbonic acid is
afforded when coaly fubflances are added to af-
fift the folution. When the nitrous or fuming ni-
tric acid is ufed, the folution is made without
the affiftance of thefe coaly fubftances, becaufe
the excefs of nitrous gas feizes the oxigene of
the oxide. Thefe folutions do not cryftallize.

The muriatic acid diffolves manganefe ; but
when it is digefted upon the oxide it feizes the
oxigene, and pafles in vapour through the wa-
ter.  This vapour is known by the name of Ox-
igenated Muriatic Acid, whofe properties we
have already explained.

The refidue in the retort confifts of a portion
of acid combined with the manganefe. This
by evaporation affords a faline mafs, which at.
tracts the humidity of the air.

The fluoric acid with manganefe affords a falt
of fparing f{olubility, and this acid diffolves -
Dbut little of it: but by decompofing the ful-

phate, the nitrate, or the muriate of manganefz
Vor. I1, U by
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by the fluate of ammoniac, a fluate of manga:
nefc is precipitated. The fame phenomenon
takes place with the phofphoric acid. The ace-
tous acid has but a weak aétion upon this fub-
ftance. If it be digefted upon the oxide of man-
ganefe, it acquires the property of diffolving
copper, and forms the beautiful acetate of cop-
per, or eryftals of Venus; whereas the fame acid,
digefted on copper, forms. verdigris, or fimply
corrodes it. This circumftance proves that the
acetous acid becomes charged with oxigenous
gas, by the afliftance of which it diffolves the
copper.

The oxalic acid not only diffolves manga-
nefe, but likewife the black oxide of manga-
nefe. The faturated folution depofits a white
powder if there be not an excefs of acid. This
falt is blackened by the fire, but eafily refumes
the milky colour in the fame acid. The oxalic
acid precipitates it in the form of fmall eryfial-
line grains, when poured into folutions made
by the fulphuric, nitric, or muriatic acids.

- The acidulous tartrite of pot-afth diffolves the

black oxide, even in the cold. The tartrite of
pot-afh added to any folution whatever of man-
ganefe, occafions a precipitate which is a true
tartrite of manganefe.

The carbonic acid attacks manganefe and

' the
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the black oxide. The folution becomes co-
vered in the open air with a pellicle, which con-
{ifis of manganefe that is feparated and oxided.
It is white when 1t does not contamn iron.

If the muriate of ammoniac be diftilled with
this oxide of manganefe, an elaftic fluid is
difengaged, according to the obfervation of
Scheele, which he confiders as one of the prin-
ciples of ammoniac, without determining its
nature. Mr. Berthollet has proved that, when
ammoniac is difengaged by a metallic oxide,
there is a portion decompofed. The oxigene
of the oxide unites to the hydregenous gas of
the alkali to form water, and the nitrogene gas
efcapes.

Eight parts of oxided manganefe take up, by
a gentle heat, in a glafs retort, three parts
of fulphur; and produce a mafs of a greenifh
yellow colour, which acids attack with an effer-
vefcence and hepatic fmell.

Manganefe itfelf does not appear to combine
with fulphur.

In order to feparate iron from manganefe,
the alloy muft be diffolved in the nitric acid,
and evaporated to drynefs. The refidue muft
be ftrongly calcined, and digefted with weak
nitric acid, and a finall quantity of fugar, " The

U 2 acid
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acid takes up the manganefe, which may bé
precipitated by the carbonate of pot-ath.

The alloy may likewife be put into a folu-
tion of the fulphate of iron. The acid aban-
dons the iron to unite with the manganefe.

The iron having lefs affinity with the acid
than the manganefe, may likewife be precipi-
tated by a few drops of alkali.

The oxide of manganefe is chiefly ufed in
glafs-houfes, to deprive glafs of its green or yel-
low colour, which foda and fand, when fufed
together, ufually affume. It has on this ac-
count been called the Soap of the Glafs-makers.
It is alfo ufed to colour glafs and porcelain of
a violet colour.

The confumption of this mineral is become
more confiderable fince the difcovery of the
oxigenated muriatic acid, which has pointed out
its ufes in bleaching of linen, cotton, &c.

CHaAY.
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CHYR P oVHADL
Cmr:fmf?{g' Lead.

EAD is the fofteft, the leaft tenacious,
' the leaft fonorous, the leaft elaftic, and
one of the moft ponderous, of metals. A cubic
foot of lead weighs feven hundred and ninety-
four pounds, ten ounces, four gros, forty-
four grains. Its fpecific gravity is to that of
water as 115523 to 10000, according to Brif-
fon. Its fracture is of a blueith white colour,
darker than that of tin, and tarnifhing in the
air. It pofiefles a peculiar finell, which is ren-
dered perceptible by friction.

A gentle heat is fufficient to fufe lead ; and
the abbé Mongez obtained it in cryftals of the
form of quadrangular pyramids, recumbent on
one fide. Some authors affirm that lead is oc-
cafionally met with in the native ftate. Walle-
rius mentions three pieces of this kind. The
German mineralogifts likewife affirm that it
has been found native in Villach in Carinthia.
Mr. Genflane found in Vivarais, in four places,

U3 at
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at Serremejanes, at Fayet near Argentiere, at
St. Etienne de Boulogne, and near Villeneuve
de Berg, ¢ grains of native lead, from the fize
“of a chefnut to an almoft imperceptible
“ degree of fmallnefs; they are all included
“in a very pondesous metallic earth, which is
¢ precifely of the colour of the athes of beech,
“ or of litharge reduced to an impa!pable pow=-
“der. This earth may be cut with a knife,
““ but requires the hammer to break it.” He
found pieces which contained a fubftance fimi-
lar to litharge in their internal part.

Linnaeus fpeaks likewife of a native lead in
cryftals.—Moft naturalifts agree to confider
native lead as of a very problematical exifience.
The various famples found in cabinets are pro-
bably owing to ancient mine-works. Time has
changed their appearance, and incrufied them
with various matters, which feem to prove that
they do not owe their formation to the acion
of fire ; and this is the circumftance which may
have impofed on certain naturalifts.

1. Lead is ufually mineralized by fulphur;
and this ore is known by the name of Galena.

[t ufually eryfiallizes in cubes, and in all the
varieties of that figure.

Galena is diftinguithed into feveral fpecies.
1. Large diced galena. 2. Small diced ga-

1 lena.
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lena. 3. Scaly or plated galena, 4. Compact
galena, in finall brilliant grains refembling fteel.
It does not appear to be lamellated.

Thefe diftinctions are more efpecially necef-
fary to be attended to, becaufe the {pecies are
very different in richnefs, and the alloy of filver,
which is infeparable from galena. In general,
the large diced galena is poor in filver, and is
ufed to give a glaze to pottery, by the name of
Alquifoux, or potters lead ore. That which is
in fmall grains is richer, and is wrought as a
lead ore containing filver.

Galena is the only fpecies of lead ore which
i1s worked ; and we fhall relate all we have to
fay concerning the working and aflay of lead
ores after having fpoken of the other ores.

2. Lead has been found mineralized by the
fulphuric acid. Mr. Monnet has called this
ore the pyritous lead ore. It is friable, dull,

~ black, and almoft always cryfiallized in very

long needles, or in flalactites, It efHorefces
in the air, and affords a true fulphate of lead.
This appears to be of the nature of galena:
for as the fulphate is not developed but by the
cfflorefcence of the ore, it may be concluded
that the fulphuric acid does not exift in the
virgin ore itfelf.

Lead mixed with iron is fometimes combined

U 4 with
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with the fulphuric acid. A large quantity is
found in the ifland of Anglefea. It cannot be
reduced upon charcoal with the blow-pipe,
but it fufes into a black glafs.—Dr. Withering
has indicated this ore.

3. The carbonic acid very often mineralizes
lead, and exhibits fome varieties which we thall
proceed to defcribe.

A. The white lead ore.—This is almoft al-
ways found in the cavities of decompofed ga-
lena, or in the veins of powdery ftone containing
galena. It is heavy, and frequently of a greafy
colour; decrepitates in the fire; and is eafily
vreduced by diftillation, affording only water
and the carbonic acid. Its form is almoft al-
ways cryftalline, but varies prodigioufly. The
primitive form appears to be a dodecahedran,
with ifofceles triangular planes.

1 have feen cryftals accurately of the form of
an hexahedral prifim fometimes terminated by a
fix-fided pyramid. The ores of St. Sauveur in
the Cevennes have afforded us this variety;
Mr. Sage pofiefles white lead ore of Geroldfeck
cryftallized in cubes.

White: lead as franfparent as flint glafs has
been found in England and in Siberia.

The analyfis of the white lead of Siberia
afforded Mr.  Macquart, per quintal, fixty-

feven
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{even parts lead, twenty-four carbonic acid, fix
oxigene, and three water.

~ B. Green lead ore.—This differs from the
foregoing only in the modifications produced
by the colouring principle, which is copper,
according to Spielman ; and iron, according to
the greateft number of chemifts. Its form is
ufually that of a truncated hexahedron; and
this ore is not fo eafily reduced as the white
ore. '

C. The black ore of lead.—Lead may re-
turn to the ftate of galena by refuming the ful-
phur it had loft; and this regeneration is not
rare. It 1s enough that any hepatic vapour
thould firike the ore to effeét this converfion.
The ores of Tfchopau in Saxony, and thofe of
Huelgoet in Lower Britanny, exhibit fine in-
ftances of this phenomenon.

The gradations or intermediate fpecimens of
thefe different ores eftablith an infinite number
of fpecies, which the naturalift can never admit
but as varieties, The tranfition of the white
lead ore to the black ore exhibits gradations of
colour which it would be very fuperfluous to
defcribe. |

In the year 1466, Mr. Lehmann deferibed a
new {pecies of lead ore, called Red Lead. It was
found in Siberia, in the environs of Catherine-

burg_
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burg. Its cryftals are grouped, and adherent to
quartz, to copper ores, or iron; and fometimes
to galena, with cryfials of white and green lead.
It is frequently cryfiallized in rhomboidal tetra-
hedral prifms, fhort, and truncated obliquely.

Mr. Sage has confidered this lead ore as a
variety of the preceding fpecies, coloured by
iron, of which Mr. Lehmann has proved the
exiftence. The abbé Mongez thinks it is mi-
neralized by the arfenical acid.

Mr. Macquart has given us the moft valu-
able information refpeéting the red lead ore;
and has proved by an accurate analyfis that it
contains, in the quintal, lead thirty-fix, oxigene
thirty-feven, -iron twenty-five, and alumine
two.

4. The phofphoric acid has likewife been
found naturally combined with lead, This ore,
difcovered by Gahn, owes its green colour to
iron. It does not effervefce with acids. In
order o aflay it, it muft be diffolved in the ni-
tric acid by the affiftance of heat, and the lead
may then be precipitated by the fulphuric acid.
The fupernatant liquor being decanted off, and
evaporated to drynefs, affords the phefphoric
acidl.

This ore melts by the blow-pipe, and affords
an opake globular mafs without redudtion. Its

habitudes
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habitudes with fluses refemble thofe of lead
and its oxides.

Mr. De la Metherie has informed us that
Mr. * * % an Englith gentleman, by treating
lead ores with the blow-pipe, had obferved
that there was one whofe globule cryftallized
by cooling, after having been in perfect fufion;
and that thefe ores were not reducible by the
blow-pipe; He fufpected they were mineralized
by the phofphoric acid. Mr. De la Metherie
and this 'gentluman took feven ounces of the
green lead ore of Hoffsgruard, near Fribourg
in Brifgaw ; whichy; when treated by the fore-
going procefs, afforded them phofphoric acid.
The phofphoric acid combined with minium
afforded them a green compound.

The decompofition of the ores which we have
deferibed frequently affords the oxides of lead,
or calciform ores.

Thefe oxides at firft afford a powder which,
being carried along by waters, often mixes with
argillaceous, calcareous, or quartzofe earths.

Thefe oxides vary more particularly in their
colour, which affimilates them more or lefs per-
fectly to cerufe, mafficot, or minium.

In order to make the affay of a galena, it muft
be pulverized and torrefied. The torrefied mi-

neral,
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neral, mixed with three parts of black flux, af-
fords by fufion a metallic button, which indi-
cates the proportions of the Jead in the quintal
of the ore.

Bergmann propofes to make the aflay of ful-
phureous lead cres by the nitric acid, which dif=
folves the lead and not the fulphur. The folu-
tion is then to be precipitated by the carbonate
of foda; and one hundred and thirty-two grains
of the precipitate are equivalent to one hundred
of the metal. If the ore contains filver, ammo-
niac is to be digefted on the precipitate, from
which it diffolves the oxide of filver.

The various operations to which lead ore is
fubjedied to obtain the lead, are—r1. It is forted,
to feparate the-rich or pure ore from the pul-
verized matter, and the gangue which contains
no metal. 2. The ore is pulverized, and its
gangue feparated by wathing. 3. Thé ore is
roafted in a reverberatory furnace, with occafion-
al agitation, that it may put’ent all 1ts furfaces to
the air; and when the external part begins to
affume the form of a pafte, it is covered with
charcoal, the mixture is fiirred, and the heat
increafed.  The lead then runs on all fides,
and is colle&ted at the bottom of the furnace,
which is pierced, and permits the metal to flow

into
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* ‘into a receptacle properly defended by a lining
of charcoal.

The fcorize, which fiill retain much lead, are
fufed by a blaft furnace: the lead is caft into
pigs for fale. .

To difengage the filver which the lead may
contain, it is carried to the refining furnace;
where, by the united energy of fire, and the
wind of bellows directed upon the melted
lead, the metal is converted into a yellow {caly
oxide, called Litharge. This litharge is driven
off in proportion as it forms; and the filver re-
. maing alone in the middle of the cupel. The
colour caufes a diftinétion of the litharge into
hitharge of gold, or litharge of filver. When
the litharge 1s fufed in contact with charcoal, it
refumes 1ts ftate of metal ; and the lcad is fo
much the better, in proportion as it has been
deprived of the filver it contained. The fmalleft
alloy of fine metal renders it brittle.

Lead is fufible by a gentle heat. If it be
kept for fome time in fufion, it becomes covered
with a grey oxide; which, when expofed to a
more violent heat, capable of keeping it ig-
nited, affumes a deep yellow colour, in which
ftate it is called Mafficot. Maflicot may be con-
verted into the red oxide, or minium, by the fol-

lowing Pmccfa. When the lead is- converted
inta
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into mafficot, it is thrown out, and cooled by -
pouring water upon it ; after which it is carried
to the mill, and ground into very fine powder,
which is wathed in water. The particles of lead
which could not be pulverized in the mill, re-
main in the veflel where the wathing is per-
formed.

This oxide of lead is fpread out upon the
hearth of the furnace in which it is calcined.
Lines are drawn on its furface; and it is ftirred
from time to time, that it may not clot together;
and the fire is kept up for forty-eight hours.
When the minium is taken out of the furnace,
it is put into large fieves of wood, and pafied
- through very fine net work, or cloth of iron
wire, placed over the cafks which receive the
minium. We are indebted to Meflis. Jars for
this information, who have given very curious
details refpecting the manufactories of minium
in the county of Derby.

Mr. Geoffroy was of opimion, that, in order to
form minium, no greater heat was required than
one hundred and twenty degrees of Reaumur’s
thermometer. But this heat is not adapted to
works on a large fcale; forin thefe the roof of
the furnace is kept at a red heat. The lead
increafes in weight ten per cent. by the calcina-

tion.
All



Ozides of Lead. 303

. All thefe oxides, urged by a fironger heat,
are converted into a yellow glafs, fo very fufible,
that it penetrates and deftroys the beft cruci-
bles. It is ufed in glafs-houfes, on account of
its fufibility, not only to affift the fufion, but
likewife to render the glafs fofter, more ponde-
rous, of a more un¢tuous feel, and more fufcep-
tible of being cut and polithed. Thefe are the
reafons for which it is made a part of the compo-
fition of flint glafs, and cryftal glafs.

The oxides of lead, diftilled without addition,
afford oxigenous gas by a violent heat. —Prieftley
obtained it from minium, part of which was con-
verted into globules of metal.

When thefe oxides are fufed with coaly mat-
ter, the metal becomes revived. |

The fulphuric acid boiled upon lead affords
much fulphureous acid ; and an oxide is formed,
which arifes from a combination of the oxigene

‘of the acid with the lead. A portion of the lead

1s neverthelefs diffolved ; for if a fufficient quan-
tity of water be poured on the refidue, a very
caufiic falt is obtained by evaporation, in tetrahe-
dral prifims, folublein eighteen times their weight
of water. This fulphate is decompofed by fire,
lime, the alkalis, &ec.

Very hot fulphureous acid, poured into a
leaden veflel, corrodes and deftroys it inftantly.

; | The
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The concentrated nitric acid is readily des
compofed upon lead, and, converts it into a
white oxide; but when the acid is weak it dif=
folves the metal, and forms cryfials of an opake
white, in the form of fegments of a three-fided
prifin. I have fpecimens of the nitrate of lead
in my laboratory, which poffefs the form of
truncated hexahedral prifins; three of the fides
being broader than the others, and exactly fimi-
lar to thofe which Mr. De Fourcroy obtained by
infen{ible evaporation.

This falt decrepitates in the fire, and is fufed
with a yellowifh flame upon ignited coals. The
oxide of lead becomes yellow, and is reduced
into globules of metal. Sulphuric acid takes
lead from the nitric acid.

The muriatic acid, afiifted by heat, oxides
lead, and diffolves a portion. This falt cryfial-
lizes in firiated hexabedral prifms.

This muriate is {lightly deliquefcent. Lime
and alkalis decompofe it.

The fame acid poured on litharge decompofes
it infiantly. Fifty or fixty degrees of heat are pro-
duced. The folution affords fine oétahedral
cryftals, of an opake white colour, aftyptic tafte,
and of very confiderable weight.

This falt decrepitates on the coals ; and when
the fire is increafed, its water of cryﬁalhzatmn

efcapes,
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efcapes, and it becomes converted into a mafs
~ of a beautiful yellow colour.

Three parts of water, at fifteen degrees of
temperature, diffolve one part; and boiling
water more than its weight.

The pure alkalis precipitate it in the form of
a magma, which occafions a kind of miraculus
mundi.

The affinity of the muriatic acid with the
oxide of lead is fo firong, that it is capable of
decompofing all its combinations. Minium or
litharge decompofes the muriate of ammoniac.
The fame oxides, triturated with marine falt, fe-
parate the foda; and it is upon thefe fats that
Mr. Turner and others have eftablithed manu-
fattories for procuring foda by the decompofi-
tion of marine falt®,

The muriates of lead, calcined or fufed, afford
a pigment of a beautiful yellow colour. The ma-

* 1 do not hear that foda has been feparated from com-
mon falt by a method fufficiently cheap for the purpofes of
commerce. It is univerfally underfogd that Mr. Turner’s
profits arife from the fale of the combination of muriatic acid
with the lead, which forms the yellow pigment known in
London by the name of Patent Yellow. It may be produced
fimply by the fufion of Illharge and common falt ; the alkali
being mlatllmed, and driven off, if the firc be fufficiently in-
tenfe. T.

Vor, II. i 4 nufactories
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nufactories of foda have afforded a very confi-
derable quantity, which is fubftituted inftead of
the fine Naples yellow.

4. The acetous acid corrodes lead; and
affords a white oxide, known by the name of
white lead.

To prepare this colour, the lead is melted,
and caft into plates about half a line in thick-
ncfs, four or five inches wide, and two feet
long. Thefe are rolled up in a {piral form, in
fuch a manner that the revolutions remain at the
diftance of half an inch from each other. They
are then placed in pots, upon three points, which
project from the infide at about one third of the
height. Malt vinegar is poured into thefe pots
to the height of the bottom of the lead, and
they are buried in dung bencath fheds. A
great number of thefe are difpofed befide each
other, and feveral firata are formed. Care is
taken to cover each pot with a plate of lead
and boards. At the expiration of a month or
fix weeks they are taken out, and the white
lead is feparated.  This white calx is then
eround in mills, and afterwards put into a vat,
from which it is taken out to dry. The drying
is performed in the fhade, becaufe the fun im-
pairs the colour.  For this purpofe it is put into

fmall
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fmall conical earthen pots; and when fuffi-
ciently dry it is wrapped in paper, and diftri-
buted for fale.

Cerufe does not differ from white lead, ex-
cepting that a more or lefs confiderable quan-
tity of chalk is mixed with it.

All the oxides of lead are foluble in vinegar.
The folution of the acetate of lead, duly con-
centrated, cryftallizes in efflorefcent tetrahedral
prifins; and forms the falt of faturn, or fugar
of lead.

Cauflic alkalis diffolve the oxides of lead,
and the metal may be precipitated by the addi-
tion of acids,. When the alkaline folution 1s
concentrated, the lead re-appears nearly in the
metallic form, and the alkali 18 found to have
acquired a faint and very peculiar tafte.

The ufes of lead in the arts are multifarious,
It 1s ufed to make water pipes, boilers, cover-
ings for the roofs of buildings, tea-chefls, and
other articles of package. It is rendered pro-
per for thefe ufes, either by laminating it, or
by caufing it to flow out upon a bed of fand
well rammed and levelled, or upon the cloth
called ticking.

It is likewife ufed to make bullets and finall
thot. The bullets are caft in moulds; but the
fmall fhot is made in the following manner :—

X 2 - Lead
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Lead is fafed with a fiall quantity of arfenic,
to render it more brittle; and when its tem-
perature is fuch as to admit of a card being
plunged in it without burning, it is poured into
a kind of cullender, pierced at the bottom with
many holes, and containing lighted charcoal :
this cullender is held over water; and the lead
aflumes a round form as it enters this liquid.

Lead is ufed in the tinning of copper vefiels.
This is a pernicious fraud fupported by cuftom,
and tolerated hy the want of vigilance in the
police. It is the more dangerous from the cir-
cumftance that fats, oils, and vinegar corrode
or diflolve lead, which by that means becomaé--
mixed with the aliments,

Lead ore is likewife ufed to glaze pottery:
For this purpofe galena 1is pulverized, and
mixed with water. The veflel intended to be
glazed is dipped into this fluid, after having
been expofed to a firft baking. It accordingly
becomes covered with the galena ; which, when
expoled to a violent heat, pafles to the fiate of
glafs, and forms a covering of the glafs of lead
over the whole furface. This procefs is attend-
- ed with the inconvenience of introducing a dan-
gerous poifon into our ‘culinary veflels, whofe ef-
fets on the health of individuals cannot but be
fenfibly felt. |

Oxided
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Oxided lead enters into the compofition of
glafles, cryftals, and enamels. It pofiefles the
advantage of facilitating the fufion, and giving
the glafs an unétuous feel, and a degree of foft-
nefs, which renders it capable of being cut and
polifhed.

White lead and cerufe are ufed by painters.
Thefe oxides poflefs the fingular advantage of
not being perceptibly altered by their mixture
with oil; and form, by their whitenefs and
body, a bafis or receiver, which is very fuitable
for a variety of colours. The workmen who
grind thefe colours are affedted by them; and
fooner or later become fubjet to the painters
colic, colica pictorum.

Litharge is at prefent ufed to decompofe fea
falt; and the muriate of lead by fufion forms a
fuperb yellow, very much employed in varnifh
colours.

8. Cerufe is likewife much ufed for drying
-up habitual moifture of the fkin, and for flight
burns. It is applied to the {kin in the form of
powder, and there is no remedy more fpeedy.

The falt of faturn, er fugar of lead, is almoft
entirely ufed by the callico printers.

The vinegar of faturn, or the vegeto-mineral
water of Mr. Goulard, is a very proper afirin-
gent in the confequences or remains of venereal

A3 dif-
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diforders : it is likewife ufed to wafth burns and
ulcers, and to facilitate their cure.

This extrad is likewife ufed to clarify liquors,
and to deprive brandies of their colour; an evil
practice which bas been common for fome years
at Sette, though prohibited under heavy penal-
ties.—The wine merchants avail themfelves of
this compofition but too often, or of litharge,
to render their four wines fweet. This frand
was prodigioufly common at Paris in the year
1750; and it was proved that, in the interval
of three years, thirty thoufand muids of ‘'vinegar
had been thus fweetencd, and fold for wine.

The oxides of lead are likewife ufed to harden
oils, or to render them more drying. In this ope-
ration the oxigene of the oxide combines with
the oil, and caufes it to approach nearer to the
nature of refins. There is likewife a folution
of lead in oils, which ferves as the bafis of

plafters.

CHAP
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OB A P el

Concerning Tin.

'

[N is a metal of a white colour, inter-

mediate between that of lead and filver.
It is very flexible, and produces a crackling noife
when bended. No other metal pofiefies this
property except zinc, in which it is infinitely
lefs marked.

This metal is very foft, and the lighteft of any
of the entire metals. The fpecific gravity of
fufed tin is 7,2914, according to Briflon.

A cubic foot of this metal weighs about five
hundred and ten pounds. It is very ductile
under the hammer; and its tenacity is fuch,
that a wire of one tenth of an inch in diameter
is capable of fupporting forty-nine pounds eight
ounces without breaking. Mr. De la Chenaye
has cryftallized tin after feveral repeated fufions ;
he obtained by this means an aflfemblage of prifms
united together {ideways.

Tin has been found in the metallic ftate in the
bowels of the earth, Mr. Sage poflefles a {pe-

; X4 : Ciﬂlt‘.n
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cimen from the mines in Cornwall, and Mr,
De Lifle likewife has one in his colleétion. This
tin, fo far from exhibiting any trace of fufion, has
the external appearance of molyhdena : it is eafily
broken; but the detached pieces may be flattened
by the hammer.

Tin ore is either white or coloured.

1. The white tin ore, which has been often
confounded with tungfien, cryftallizes in oéla-
hedrons. Its texture is lamellated, and it fre-
quently includes portions of reddifh tin ore.
That of Cornwall afforded Mr. Sage fixty-four

pounds of tin in the quintal.

2. The coloured tin ere does not differ from
the preceding, excepting that it contains iron,
and fometimes cobalt. This ore ufually has the
form of irregular polyhedrons.

Thefe ores afford carbonic acid by diftillation
when cxpofed to fire in a crucible. They de-
crepitate, lofe fomewhat of their colour, and be-
come one-tenth lefs heavy.

Bergmann found fulphureous tin ore among
the minerals he received from Siberia. He af-
firms that this ore was of a golden colour exter-
nally, refembling aurum mufivum; and inter-
pally it prefented a mafs of radiated, white, bril-
liant, brittle cryftals, which aflumed changeable
colours on expofure to the air,

To
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To aflay a tin ore, nothing more is neceflary
than to fufe it in the midft of the coals. Calci-
nation in the open fire diffipates much of the
metal, according to the obfervation of Cramer.

In the working of tin ores,. the mineral muft
be forted very exactly; after which it is to be
pulverized, and wafhed upon tables covered with
cloth. By agitation with a wifp or broom, the
gangue is fufpended or carried away by the water,
and the tin ore remains alone.

The furnace made ufe of in Saxony for the
fufion of tin ore, is a variety of the blafi-furnace,
on the hearth of which is a groove to receive
the melted metal, and convey it into a bafon;
whence it is taken to be caft in moulds of copper
or of iron. ; |

The tin ores of Cornwall are frequently
mixed with copper, and arfenical pyrites. The
quartz, which is its gangue, is very hard; and
on this account the operation is begun by torre-
faction of the ore before it is pulverized. After
the ore is wafhed, a feparation of the magne-
tical iron is effeted by ‘means of loadftones.
The ore is ufually fufed in the reverberatory
furnace.

In Saxony, and in England, the fcorize are
three times fufed to feparate the tin, after which
they arc pounded to feparate the laft portions of

| metal.
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metal. As the vein of tin in the mines of Corn -
wall is always mixed or accompanied with a
vein of copper, the tin muft contain this latter
metal, however great the precautions which may
be attended to in the working.

We are acquainted with three kinds of tin in
commerce.

1. Pure tin, fuch as that of Malacca, of Banca,
and the foft tin of England. The tin of Ma-
Iacca is caft in moulds which give it the form
of a quadrangular truncated pyramid, with a
{mall rim at its bafe. It is called, in France,
Etain en Chapean, or en Ecritorre. Each ingot
weighs one pound.—The tin of Banca is in the
form of oblong ingots, weighing from forty to
forty-five pounds each.

2. The Englifh tin, in large pigs, 1s ca& into
flicks of ten or twelvelines in cdiameter, and a
foot and a half long.

3. The tin of the pewterers is alloyed with va-
rious metals. The law in France permits them
to add copper and bifiuth; and they of theirown
authority add zine, lead, and antimony.

Every kind of tin enters into fufion with con-
fiderable facility, for it is the moft fufible of
the metals. If it be kept in fufion for a fhort
time, expofed to the action of the air, the fur-

face becomes wrinkled, and covered with a grey
: pellicle,
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pellicle. If this firft covering be taken off, the
tin appears with all its brilliancy ; but foon be-
comes dull, and is oxided again. Tin gains
one-tenth of its weight by this calcination.
‘When the oxide is white, it is then called Putty.
It is this oxide of tin which the makers of pew-
ter fpoons, who ufually travel over the country,
call the Dreofs.of Tin. They are very careful
to feum the metal as often as poffible, to clear it
of the drofs; and by this means they avoid giv-
ing the peafant any more of his old pewter than
that which they cannot contrive to take away
from him. They are very well acquainted with
the art of fufing this pretended drofs into good
tin, by heating it in contact with charcoal.

The putty of tin is ufed to polith hard bodies ;
and to render glafs opake, which converts it
into enamel. Tin takes fire by a violent heat,
according to Geoffroy; and a white oxide fub-
limes, while part of the tin is converted into a
glafs of an hyacinthine colour.

If tin be kept in fufion in a lined crucible,
and the furface be covered with a quantity of
charcoal to prevent its calcination, the metal
becomes whiter, more fonorous, and harder,
provided the fire be kept up for eight or ten
hours.

Tin, and feveral other metals, may acquire a

bril-
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brillianey they do not ufvally poffefs, by poer-
ing them out at the moment before they would
eongeal in the crucible.  This treatment fecures
them from the oxidation they fuffer in cooling,
when they are poured out too hot ; and hy this
method, which is very fimple, I have procured
to tin and lead a degree of brilliancy which they
. would hardly be thought capable of exhibiting.
T'in, diftilled 1n clofe veflels, affords a white
fublimate 1n the neck of the retort, which Mar-
graff took for arfenic; but Meflis. Bayen and
Charlard have proved that it was not that fub-
ftance. '

The adtion of acids upon tin varies according
to the degree of purity of the metal.

The {ulphuric acid of commerce diffolves

tin, by the affiftance of heat; but part of the
acid is decompofed, and flies oft in the form of
very penetrating fulphureous acid. Water alone
precipitates this- oxided metal. Mr. Monnet
has obtained cryfials by calcination, which re-
femble fine needles, interlaced among each
other. The fulphuric acid diffolves the oxide
of tin much better. -

The nitric acid devours tin.  The decompo-
fition of this folvent is fo fpeedy, that the metal
is feen to be precipitated, almoft inftantly, in a
white oxide, If this acid be loaded with all

the
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the tin it is capable of calcining, and the oxide
he wathed with a confiderable quantity of dif-
tilled water, a falt may be obtained by evapora-
tion, which detonates alone in a crucible well
heated, and which burns with a white and thick
flame, like that of phofphorus... The nitrate of
tin, diftilled in a retort, fwells up, boils, and
fills the receiver with a white ‘and thick vapour,
which has the finell of nitric acid.

Mr. Baumé even pretends that the nitric acid
does not diffolve tin; but Kunckel, and the fa-
mous Rouelle, have maintained the -contrary.
Mefirs. Bayen and Charlard diffolved five
grains in two gros of pure nitric acid, diluted
with four gros of diftilled water.

The muriatic acid diffolves tin, whether
cold or heated. During the eflervefcence, a
very fetid gas is difengaged. The folution is
yellowith, and affords needle-form eryftals by
evaporation, whieh attract the humidity of the
air.  Mr. Baumé prepared this falt in the large
way for the callico printers. Out of twelve
pounds of tin, diffolved in forty-eight pounds of
acid, he'had a refidue of two ounces fix gros of
a grey and foluble powder, which Margraff had
taken for arfenic. Mr. Baumé has obferved
that the cryfials of the muriate of tin differ ac-

cording to the fiate of the acid, He obtained

6 cryfials,
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cryftals, fimilar to thofe of the fulphate of foda,
in needles, or in {cales like thofe of the acid of
borax. Mr. Monnet aflerts that he obtained,
by the diftillation of a muriate of tin, a fat mat-
ter, a true butter of tin, and a liquor refembling
that of Libavius.

The oxigenatéd muriatic acid diffolves tin
fpeedily ; and the falt which it produces, pofief-
fes all the characters of the ordinary muriate,
according to Mr. De Fourcroy.

That which is known by the name of the
Fuming Liquor of Libavius, appears to me to
be a muriate of tin, in which the acid is in the
ftate of the oxigedated muriatic acid. To make
this preparation, tin is amalgamated with one-
fifth of mercury ; and this amalgam in powder
“1s mixed with an equal weight of corrofive {ubli-
mate. The whole 1s then introduced into a re-
tort, a receiver adapted, and diftillation pro-
ceeded upon by a gentle heat. An infipid -
quor pafies over firft, which is followed by a
fudden eruption of white vapours, which con-
denfe into a tranfparent liquor, that emits a con-
fiderable quantity of vapours by mere expofure
to the air. The refidue in the retort, for an ana-
lyfis of which we are indebted to Mr. Rouelle
the younger, confifts of a flight lining in the

! neck of the retort, which containsa finall quan-
tity
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tity of the fuming liquor, fome muriate of tin,
muriate of mercury, and running mercury. The
bottom of the veficl contains an amalgam of tin
and mercury ; above which lies a muriate of
tin of a grey white, folid and compact, and which
may be volatilized by a firong heat.

The nitro-muriatic acid diflolves tin with ve-
hemence : a violent heat 1s excited ; and it fre-
quently happens that a magma is obtained re-
fembling pitch, which becomes harder in pro-
cefs of time. This happens when the very con-
centrated acid has diffolved oo much of the me-
tal ; and thefe inconveniences may be obviated
by adding water in proportion as the folution
proceceds.

The folution of tin which conftitutes the
compofition for fcarlet, is made with the com-
mon aqua fortis, prepared with faltpetre of the
firft boiling. This is a kind of nitro-muriatic
acid, which unfortunately varies in its proper-
ties, according to the too variable proportions
of muriate of foda and nitrate of pot-afh. For
this reafon the dyers are continually making
complaints either that the aqua fortis precipiy
tates, which happens when it contains too fmall
a quantity of muriatic acid; or that it affords
an obfcure colour, which depends on an excefs
of the fame acid. The firft inconvenience is re-

3 medied
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medied by diflfolving fea falt, or fal ammoniac,
in the aqua fortis ; and the fecond by adding
faltpetre.

The moft accurate proportions to make a
good folvent for tin, are, two parts of nitric
acid, and one of muriatic acid.

Tin is likewife foluble in the vegetable acids.
Mr. Schultz, in his Differtation De Blorte in
Olla, has demonftrated the folubility of this me-
tal in acids. Vinegar corrodes it by a gentle
heat, according to the experiments of Margraff.

Moft of the tin in commerce is alloyed with
various metals. That of England contains
copper and arfenic artificially, according to
Geoffroy ; and naturally, according to the Ba-
ron Dietrich, Sage, &c. The tin of the plumb-
ers or pewterers, called Pewter, contains feve-
ral metals. The ordonnance in France per-
mits them to add a fmall quantity of copper and
bifmuth. The firft metal renders it hard ; and
the latter reftores the brightnefs which would
~elfe have been impaired by the copper, and
“yenders it more fonorous. The pewterers take
upon themfelves to add antimony, zine, and
lead ; the antimony hardens it, the zinc renders
it whiter, and the lead diminifhes its value.” It
is a defirable circumftance to poflefs the means
of afcertaining the nature and proportions of

' thefe .
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thefe alloys. We are indebted for the following
procefies to Meflis. Bayen and Charlard.

A. When tin contains arfenic, the folution
in the muriatic acid exhibits a black powder
which confifts of arfenic feparated from the tin.
This method is capable of rendering the two
thoufand and forty-fecond part of alloy per:
ceptible.

B. If the tin contains copper, the muriatic
acid, which attacks tin with facility, precipitates
the copper in the form of a grey powder, pro-
vided there be no excefs of acid, and the folu-
tion be made without heat. The copper is like-
wife precipitated by a plate of tin immerfed in
the folution.

C. Bifinuth is thewn by the fame procefs as
the copper.

D. To afcertain the mixture of lead, the ni-
tric acid muft be ufed, which corrodes the tin,
and diflolves the lead.

The pewterers have two methods of aflaying
this metal.

1. The affay of the ftone, which confifts in
pouring it into a hemifpherical cavity made in
a calcareous ftone, and terminating in a chan-
nel or groove. The workman attentively ob-
ferves the phenomena of its cooling ; and from
thefe circumftances, as well as from the crack-

Moz, II. % ling
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ling or noife which the tail of the affay affords
when bended, he judges of the purity of the
metal.

2. The affay by the ball confifts merely in a
comparifon of the weight of pure tin with that
of adulterated or alloyed tin, poured into the
fame mould. ‘ _

It cannot but be immediately perctived that
thefe methods are very imperfeét.

The various metals which are prejudicial to
health, are not added to the tin in a fufficiently
great proportion to produce any dangerous ef-
fefts., It feems that Margraaf was deceived by
fome foreign circumftance, when he affirmed
that the tin of Morlaix contains thirty-fix grains
of arfenic in the half ounce; for this quantity
is more than fufficient to render the metal as
brittle as zine. Meflis. Bayen and Charlard
found no arfenic in the tin of Banca and of
Malacca. The tin of England never contains
more than three-fourths of a grain of arfenic in
the ounce of metal : and fuppofing this to be the
maximum, the daily ufe of tin cannot be dan-
cerous ; fincea plate in which arfenic exifted in
this proportion,’ loft no more than three grains
per month by confiant ufe, which amounts to
the five thoufand feven hundred and fixtieth part
of a grain of arfenic loft daily, The experiments

which
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‘which thefe two fkilful chemifts have made upon
animals, by .mixing arfenic in larger propor-
tions with tin, are fufficient to remove every ap-
prehenfion concerning the ufe of this metal.

The lead alone may be productive of dan-
gerous confequences, becaufe the pewterers
add it in a very confiderable proportion.

The combination of tin with fulphur forms
aurum mufivum, or mofaic gold. The procefs
for making it which has beft fucceeded in my
hands, is that defcribed by the Marquis de
Bouillon. It confifis in forming an amalgam of
eight ounces of tin and eight ounces of mer-
cury. For ' this purpofe, a copper mortar is
heated, and mercury poured into it; and when
it has acquired a certain degree of heat, the
melted tin is poured in, and the mixture agi-
tated and triturated till cold. Six ounces of
fulphur, and four ounces of fal ammoniac, are
then mixed ; and the whole put into a mattrafs,
which 1s to be placed on a fand bath, and heated
to fuch a degree as to caufe a faint ignition in
the bottom of the mattrafs. The fire mufi be
kept up for three hours, The aurum mufivum
thus obtained is ufually beautiful: but if, intead
of placing the mattrafs on the fand, it be imme-
diately expofed upon the coals, and ftrongly
and fuddenly heated, the mixture will take fire,

Y 2 angd
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and a fublimate will be formed in the neck of
the veflel, which confifts of the moft beautiful
aurum mufivum. I have obtained it by this
procefs of a dazzling colour, in Jarge hexago-
nal fcales.

The mercury and the fal ammoniac are not

in ftri¢tnefs neceflary to the produétion of au-
rum mufivum.  Eight ounces of tin diffolved
in the muriatic acid, precipitated by the carbo-
nate of foda, and mixed with four ounces of
fulphur, produced the Marquis of Bouillon a
fine aurum mufivum : but this is not capable of
increafing the effeéts of the eleétrical machine ;
which proves that the compofition owes its vir-
tue in that refpeét to the mercury it contains in
the proportion of fix to one, when prepared in
the former procefs. This preparation is ufed
to give a beautiful colour to bronze, and to in-
creafe the effects of the electirical machine by
rubbing the cufhions.

The Baron Kienmayer has defcribed the fol-
lowing amalgam, compofed of two parts of mer-
cury, one of zine, and one of tin :—The zinc and
the tin are to be fufed, and mixed together with
the mercury; and the mixture agitated in a
wooden box, internally rubbed with chalk.
The mafs is then to be reduced to a fine powder ;
and employed in that flate, or mixed with

greafe.
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ercafe. The effect of this amalgam is furprif-
ing ; for by this means the power of eleétrical
machines is inconceivably augmented.

The amalgam of tin is capable of cryftalliza-
tion. Mr. Sage’s procefs confifts in pouring
two ounces of melted tin into a pound of mer-
cury. After having introduced this mixture
into a retort, he urged it by a violent fire for
five hours on the fand bath. No mercury was
difengaged ; but the tin was found in a cryftal-
lized ftate above the mercury, which had not
entered into combination. The lower part of
this amalgam is compofed of grey brilliant cryf-
tals in fquare plates, thin towards their edges,
leaving polygonal cavities between each. Every
ounce of tin retains in its cryftallization three
ounces of mercury.

The amalgam of tin is ufed to filver looking-
glafles. For this purpofe, a leaf of tin is fpread
out upon a table of the fize of the glafs, mer-
cury 1s poured upon it, and fpread about with a
bruth. This being done, a larger quantity of
mercury is poured upon the tin, {0 as to form a
covering of more than one line in thicknefs.
The glafs is flided upon this covering, by pre-
fenting one of its edges; taking care at the fame
time that its furface fhall be beneath the level
of the mercury, in order that the impurities

ey which
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- which might hinder a perfect contaét may be
driven before it. The plate of glas is then
loaded with weights equally diftributed over its
whole furface ; by which means all the excefs of
mercury is prefled out, and flows away through
channels made in the edges of the table. The
air being driven eut from between the amalgam
of tin and the glafs by this firong compreffion,
ferves greatly to render the amalgam adherent.
Several days are required to elapfe before it be
fufficiently dry to admit of removing the glafs.

Tin alloyed with copper forms bronze, or
bell-metal. Seven parts of bifmuth, five of
lead, and three of tin, form an alloy which lique-
fies in boiling water..

(O ERE). W R &

Caﬂrarning Iron.

RON is the moft generally diffufed metal
in nature. Almoft every mineral fubftance
of this globe is coloured with it ; and its various

alterations produce that truly aftonifhing va-
riety
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riety of colours, which are comprehended bc_—
tween the blue and the deepeft red. This me-
tal likewife exifts in the vegetable kingdom,
where it confiitutes an almoft infeparable prin-
ciple. It even appears to be one of the pro-
duds of organization, or vegetation ; for 1t 1s
found in vegetables which are fupported merely
by air or water. It is indeed contrary to found
philofophy to fuppofe that all the iron with
whichearths are impregnated, muft arife from the
wearing of ploughfhares: for, not to mention
that the plough has not pafled every where, we
fee iron daily formed in vegetables. There 1s
no reafon to fear that the metal thould on this
account become too abundant; becaufe it is
continually deftroyed by pafling to the ftate of
oxide,

If, on the other hand, we caft our attention to-
wards the infinite number of ufes to which this
metal is applied in fociety, we fhall perceive
that it is perhaps the moft eflential to be known,
becaufe it is the moft diffufed, -.the moft ufeful,
and the moft employed.

This metal is of a white livid colour, inclin-
ing to grey, obedient to the magnet, and gives
fire with quartz; which laft circumftance is at-
tributed to the fufion and rapid combuftion of

| X particles
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particles of the metal detached by the firoke.
It is the lighteft of all metals except tin. One
cubic foot of forged iron weighs five hundred
and forty-five pounds. The fpecific gravity of
fufed iron is %,2070.—See Briflon.

Iron is very hard, fufeeptible of a fine polifh,

and very difficult of fufion. It may be drawn
into very fine wire, of which the firings of the
harpfichord are made. It becomes hard by
hammering, without heat ; but when affifted by
heat, it may be hammered into every imaginable
form. :
Iron is univerfally difperfed ; but, by common
confent, thofe places, or matrices, 1n which the
iron is {fufficiently abundant to be wrought with
profit, are called Iron Mines, or Ores.

Iron is found native, without mixture, in fe-
veral places. "We fhall not here mention thofe
ridiculous aflfertions, which have no other merit
than that of having been authorized by the fuf-
frages of certain celebrated men.—* ALBER-
rus Macyus decidiffe ceelo, imbre, maflam
ferri centum librarum.  Petermannus, magna
tempefiate, cum projeclu multorum lapidum,
ccelo molem ferri decidifle, quee in longitudine
fexdecim, in latitudine quindecim, in eraffitie

duos, pedes habuerit:” that is, of the weight
of
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of forty-eight thoufand pounds, and containing
four hundred and eighty cubic feet.—Becher
Supplem. in Phyf. Subter. cap. iil. p. 599.

We are indebted to Lehman for a deferip-
tion of a piece of native iron pofietled by Mar-
graaf, which came from Eibenftock in Saxony.
The grain was diftinguifhable on both fides.

Henckel poflefied a fmall piece incrufted
with a yellow earth; and the cabinet of the
Royal School of Mines pofiefies one which is
covered with fpathofe iron ore. Adanfon and
Wallerius affirm that it is found in Senegal ;
and Rouelle received a piece from thence which
was very malleable. Simon Pallas fpeaks of a
mafs of native iron found near the great river
Jenefeir in Siberia. This iron is very fpongy,
very pure, perfeétly flexible, and proper to be
formed into inftruments by a moderate fire. It
1s naturally incrufted with a kind of varnifh which
preferves it from ruft.

Mr. Macquart doubts the legitimacy of the
native iron, defcribed by Pallas: he thinks
that it may be confidered as fufed iron. Mr.
De Morveau does not believe in the exiftence of
native iron.

Though fome doubts may be raifed concern-
ing the legitimacy of thefe pieces, and there may
be reafons to confider fome of them as confe-

quences



330 Ores of Iron.

quences of the action of fire, we cannot however
refufe to admit of the exiftence of native iron,
after the depofitions, fats, and atteftations
which prefent themfelves on zll fides in fupport
of this truth.

Iron, flowly cooled, cryftallizes in oétahedrons
almoft always implanted one in the other. We
are indebted to Mr. Grignon for this obferva-
tion. I am in pofleffion of a piece of iron en-
tirely covered with finall tetrahedral, flat, and
truncated pyramids. Some of the pyramids
have a bafe of one line in breadth. It comes
from the frontiers of the Comté de Foix. This
iron is very feldom found unaltered by foreign
admixtures; but I think we may confider all
the iron ores which are attracted by the magnet,
as containing the native metal, difperfed in fome
gangue: and we fhall attend to thefe fpecies be-
fore we treat of the oxides and martial falts,

ARTICLE I

Concerning Iron Ores which are attracted by the
Magnet.

1. The o&ahedral iron ore.—This ore has
the form of o&ahedrons, ifolated, and difperfed
jn a gangue of fchiftus, or calcareous ftone.

8 The
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The cryfials are grey, very regular in their form,
and firongly bedded in the ftone. Their fize is
from halfa line to {ix or feven in diameter. Cor-
fica and Sweden afford this kind.

M. Sage obferves that oétahedral cryftals of
iron are fometimes found in the fineft white
marble of Carara. The black ferruginous fand
which accompanies the hyacinths in the brook
of Expailly, is an octahedral iron ore, obedient
to the magnet.

2. Iron ore in fmall plates or {cales.—The
fmall plates or fcales which are attraéted by the
magnet, and are found in moft rivers which con-
tain gold, are an iron ore, nearly in the metallic
ftate. This fand forms the refidue which is
left after the precious metal has been taken up
by ampalgamation. It is mixed with fragments
of quartz, garnets, &c. I found a large quantity
in the fand of the river of Ceze: it was alfo fent
me from the neighbourhood of Nantz. I have
received fome likewife from Spain; and this
fand has afforded me certain phenomena which
appear to entitle it to a particular rank among
the metals. Acids diffolve it by the affiftance
of heat; and always without effervefcence, or
the difengagement of gas. It communicates
the fame colour to the nitro-muriatic acid as

platina
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platina does. It is indecompofable by heat,
either in the open fire, or in open veffels. I
have endeavoured to reduce it by all the known
fluxes, but in vain. It precipitates in the flux,
mixes with it, and recovers its form and magne-
tic virtue by pulverizing the mafs. It poflfefes
feveral charadters of the fiderotete, or phofphate
of iron.

3. Iron difperfed in fiones renders them obe-
dient to the magnet. The ophitcs, the ferpen-
tines, the micas, the pot-ftones, and feveral
marbles, are in this fituation. Iron diffeminated
in a gangue of quartz, or very hard jafper, forms
emery, which on account of its hardnefs is ufed
to grind and polifh glafs. It comes to us from
Jerfey and Guernfey, where it is plentifully
found.

The magnet itfelf is nothing elfe but the iron
we fpeak of, modified in fuch a manner as to af-
ford a paflage to the magnetic fluid, and to exhi-~
bit the known phenomena. The magnet is fome-
times found in a regular form. Mr. Sage affirms
that he poflefies a fmall piece of magnet from St.
Domingo, on which oétahedrons are diftinguifh-
able. 'We likewife read, in the General Hiftory
of Voyages, that at twenty leagues from Soli-

kamfkai in Siberia magnets are found of a
' cubical
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cubical form and greenifh colour, of a lively
brilliant appearance, which are reducible into
glittering fcales by pulverizing.

The magnet varies in its quantity of metal.
Thofe of Sweden and Siberia are very rich in
iron ; but the magnetic force is not in propor-
tion to the iron they contain.

There is reafon to think thar the magnetic
agent is a modification of the eleétric power.
1. Iron which remains a long time in an ele-
vated pofition becomes magnetic. 2. Infiru-
ments of iron firuck with lightning are ufually
magnetized. 3. Two pieces of iron may be
magnetized by rubbing them againft each other
in the fame direction. 4. Black iron ores are
found in Sweden which are attraéted by the
magnet, and whofe metallic particles are fome-
times fo weakly conneéted together that they
are reducible into powder. We have feveral
fpecies of thefe ores in Languedoc.

This {pecies is in general very rich, and af-
fords near eighty pounds of iron per quintal.

*5. Iron appears to exift in the metallic ftate
in fome other fpecies, fuch as the fpecular iron
ore. But the metallic ftate is lefs evident and
charalteriftic, the metallic qualities being more
changed ;. and thefe ores are lefs attraéted by
the magnet.

Thefe
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Thefe iron ores frequently exhibit metallic
plates of a brilliancy equal to that of fteel, and
unalterable in the air. The ore of Mont d’Or,
that of Framont in the principality of Salm,
and thofe of the mountains of Vofges, have
afforded us very curious fpecimens. Thefe
plates are fometimes hexagonal, formed by two
hexahedral pyramids truncated near their bafe.

The fpecular iron ore of Framont afforded
Mr. Sage fifty-two pounds of iron in the quin-
tal : the iron 1s very duétile, and acquires much
fibre.

The celebrated iron ore of the ifland of Elbe
is of this kind, but it has not the plated form.
Its cryftals are lenticular, with brilliant facets,
which are dodecahedrons with triangular planes,
Thefe beantiful groupes of cryftals are fome-
times fhaded with the moft lively colours.
White clay, rock cryfial, cupreous pyrites, &c.
are found among them. -

The Lucquefe work this ore in the Cata-
lan method, by firatifying charcoal and the
ore, onc layer over the other. The fire is kept
up by good bellows; and when all the coal is
confumed, the iron is found colleéted together
in a mafs, which is carried to the hammer.

The eifcnman is a {caly {pecular ore. 'When
it is rubbed, brilliant particles are detached from

it ;
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it : which has caufed the miners of Dauphiny to
oive it the name of Luifard.

The eifenram is an iron ore of a brilliant red
colour, which contains plumbago and iron.

ARTICLE L.

Concerning Sulphureous Iron Ores, or the
Sulphures of Iron.

The union or combination of iron and ful-
phur forms the 4ulphureous iron ore, martial
pyrites, fulphure of iron, &c. Thefe fulphures
are very abundant, and are evidently formed
by the decompofition of vegetables. I have
feveral times found pieces of wood buried’in
the earth perfeclly incrufted with pyrites. The
effect of fubterraneous fires 1s owing only to-
the mixture of thefe fulphures with the remains
of vegetables. - Thofe fpecies of coal which
efflorefce in ' the air, owe their decompofi-
tion only to the pyrites with which they are
penetrated. It is‘likewife to the decompofition
of the pyrites that we mulft refer the heat of
moft mineral waters, The fulphure of iron
fometimes cryftallizes in cubes, and often in
oftahedrons. The union of a number of oéta-

hedral
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hedral pyramids with their points towards a
common centre, forms the globular pyrites.

When the fulphur is diffipated, it fometimes
happens that the pyrites lofes neither its form
nor its weight. It then becomes brown, is
attracted by the magnet, and is called the Brown
or Hepatic Iron Ore.—See De Lifle.

But the decompofition of pyrites moft com-
monly produces the fulphuric acid, which feizes
the iron, diffolves it, and forms an efflorefcence
on the furface. Advantage has even been taken
of this property of the pyrites to eftablifh ma-
nufadtories of fulphate of iron, or copperas.
The two valuable eftablithments which have
been made of this kind, in the vicinity of
Alais, work certain ftrata of a hard ponderous
pyrites.  Thefe are formed into heaps upon
areas, where the ground is flightly inclined.
The efflorefcence is accelerated by watering the
pyrites, grofsly broken, with water., This fluid
diflolves all the falt which is formed, and carries
it into refervoirs, where the folution fuffers
all the forcign matters it may contain to fubfide.
It is left at reft in thefe refervoirs, in which the
fun produces a {light concentration of the fluid ;
and the concluding evaporation is made in
leaden cauldrons, with the addition of old iron,

to faturate the acid with as much of that metal
as
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as poffible; The cryftallization is performed
in bafons, in which pieces of wood are difpofed
to affift the formation of cryftals. Thefe two
manufaétories in Languedoc are capable, in their
prefent fate, of furnithing upwards of forty
thoufand quintals of copperas, if the demand
required it.

In order to facilitate the vitriolization, it is
neceflary to give accefs to the air, becaufe the
concurrence of this element is neceflary to form
the fulphuric acid.

The fulphate of iron cryfiallizes in rhom-
boids.

It efflorefees in the air, and gradually lofes
its fine green colour by the diffipation of its
water of cryfiallization.

If the fulphate of iron be expofed to heat, it
liquefies, boils, becomes thick; and is reduced
into powder. This powder, mixed with pulve-
rized nut galls, forms a dry ink, which feveral
perfons fell as a fecret, and which requires only
the addition of water to render it fit for ufe.

The fame powder, urged by a ftronger heat,
fuffers 1ts acid to efcape ; after which there re-
mains only a martial earth, or metallic oxide,
known by the name of Colcothar.

I attribute the formation of all the yellow or
red earths, commonly called ochres, to a fimilar

Vour. IL f/ decom-
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decompofition of the pyrites. The heat pro-
duced by the decempofition of the pyrites has de-
termined the refpective colours of thefe earths ;
and they may be caufed to pafs artificially
through thefe various fhades, by treating them
with various degrees of fire. I have difcovered,
in the diocefe of Uzes, banks of ochre of fuch
an uncommon finenefs, and fo very pure, that
calcination converts it into a brown red, fu-
perior to every thing before known in trade.
The manufaétory which has been eftablithed
under my care, has acquired all the celebrity
which the fuperiority of its produéts could not
but neceffarily afford it. My experiments on
thefe ochres, and the advantages which they
may afford to the arts, may be feen in the work
which I have publifhed on this {fubjeét, printed
for Didot the elder, at Paris.

I likewife found at Mas-Dieu, near Alais, a
firatum of red ochre of fo beautiful a colour,
that it could fcarcely be imitated.

ARTI-
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ASRETEEC L By wHL

Concerning the Spathofe Iron Ores, or Car-

bonates of Iron.

The carbonic acid is fometimes combined
with iron in ores; and the refemblance betwecn
this iron and fpar, has procured it the name of
the Spathofe Iron Ore.

The formation of this ore appears to be ow-
ing to the mutual decompofition of the carbo-
nates of lime, and the fulphates of iron. A
folution of copperas, in which calcareous fpar
was fuffered to remain, produced this ore, ac-
cording to the experiments of Mr. Sage.

Bergmann obtained from the ores of thig
kind, which he analyfed, thirty-cight ounces of
the oxide of iron, twenty-four ounces of the
oxide of manganefe, and fifty ounces of calca-
reous earth. It appears therefore that this ore
contains two metals united by a calcarcous ce-
ment, which cryftallizes always in its own form,
as we find in the lapis calaminaris, the calcare-
ous grit, &c,

The fpathofe iron ores are wrought at Caf-
caftel, in the diocefe of Narbonne, at Bendorf

Z 2 on
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on the banks of the Rillinc, at Eifenartz in
Styria, &c.

ARTITEGLE - V.

Concerning the Bog Ores of Iron, or Argilla-
ceous Iron Ores.

Thefe ores confift merely of a martial oxide,
in a ftate of greater or lefs purity, mixed with
carthy fubftances of the nature of clays.

They appear to have been depofited by wa-
ter ; and are ufually difpofed in firata, which are
frequently marked out, and as it were feparated,
into fmall prifins, whofe formation arifes fimply
from the fhrinking of the clay.

1. The eagle-fione, or etites, ought to be
ranked among the bog ores of iron. They are
geodes of a round or oval form, having a hard
external covering, while the cavity includes a
detached nodule ; and the noife produced by
{haking one of thefe ftones, arifes from the no-
dule being at liberty to move within the flone.

The name of eagle-fione has arifen from a
notion, formerly entertained, that eagles placed
it in their nefis to facilitate the laying of their

eggs; and wonderful powers of rendering la-
bours
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bours fafe and eafy, were attributed to it in the
times of fuperftition.

2. We are acquainted with an iron ore in
round picces, refembling bullets, of feveral lines
in diameter, which ought to be confidered as a
variety of the preceding. An ore of this kind
was begun to be wrought at Fontanez, near Som-
mieres; and we find a confiderable quantity of
thefe metallic globules among our red earths in
the neighbourhood of Montpellier.

3. The pureft oxide of iron, worn and carried
along by waters, and afterwards depofited, forms
ftrata of various appearances and colours. Thefe
are called haematites,

The colours arife from the various degrees of
alteration in the oxide. They vary from yel-
low to the deepeft red. The red haematites is
ufed in the arts to burnith gold or filver. It
18 cut into long pieces, which when polifthed are
known by the name of burnithers. This blood-
ftone 1s fometimes foft enough to be ufed inficad
of a crayon for drawing.

Its figure is likewife fubje¢t to prodigious
variation. It often appears as if compofed of
fmall prifms applied one againft the other, in
which cafe it is called the fibrous heematites, In
other fpecimens it is tuberculated. It is very
frequently found in compa® iregular mafics,

Z 3 fuch
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fuch as thofe of the ores of the county of Foix.
This muft naturally exhibit. the fame variety of
forms as the calcareous ftaladtites, becaufe its
mode of formation is ﬂearly the {ame,

A R TRty

Concerning Native Pruffian Blue, or the Pruf-
fiate of Iron,

Becher {peaks of a blue earth found at Tu-
ringe, Henckel informs us that blue martial
earth is found at Schneeburg and at Eibenftock.
Cronftedt has defcribed a native Pruffian blue :
Mr. Sage found it in the turf of Picardy. It is
likewife found in Scotland, in Siberia, &c. and
I pofiefs a fulphure of iron in a flate of decom-
pofition, which exhibits a true prufiiate of iron
_ﬁpon one of its furfaces,

AR IO E T VE

Concerning Plumbago, or the Carbure of Iron.

The name of plumbago is at preﬁ-'-.nt confined
to that fhining fubftance of a blackifh blue co-

Jour, which is ufed to make the pencils called
blacks
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black-lead pencils. It has a greafy feel, exhibits
atuberculated fracture, foils the hands, and leaves
a black trace upon paper.

Plumbago is found in many places: that of
commerce is brought to us from Germany.
We receive it likewife from Spain, from Ame-
rica, and from England. It is alfo found in
France. This mineral 1s almoft always dif-
pofed in feparate maffes in the bowels of the
carth; and it is probably on account of this
form, that the ancients denoted it by the words
Glebe Plumbarniz,

The plumbago of England differs from the
other {pecimens in its texture, which 1s much
finer, and of a greater degree of brilliancy. The
Englith do not take a larger quantity out of the
mine than the market demands, in which they
are careful to keep up the price.

The moft plentiful mine is in the county of
Cumberland,

The plumbago of Spain is always accom -
panied with pyrites, which efflorefce on the fur-
face of the pieces; either in finall cryftals, fimi-
lar to thofe of the fulphate of iron; or in a kind
of filky vegetation, analogous to that of plume
alum. It is dug up in the neighbourhood of
the town of Ronda, at the diftance of four
leagues from the Mediterranean fea. It is the

Z4 worft
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wor(t kind which comes to market, and is ufed
only to give a fhining black colour to iron
utenfils,

The American plumbago, which Mr. Woulfe
procured for Mr. Pelletier, breaks eafily, and
cxhibits fmall quartzofe grains in its internal
part, as well as flight traces of a whitith clay. It
is found in feparate mafies; and its texture ap-
pears to confift of the union of an infinity of fmall
fcaly parts, which at firft fight might caufe it to
‘be taken for molybdena,

France likewife poffeflfes plumbago, and the
chevalier Lamanon obferved it in Upper Pro-
vence. The mine is fituated near Col de
Bleoux. The black lead is found between two
firata of clay, not more than a few lines in
thicknefs. It forms a firatum of four inches
thick ; or rather the firatum confifts of fepa-
rate mafles, which are fometimes feveral feet in
length. It is accompanied by a vein of pyrites.
"The inhabitants of Bleoux fell this product at
Marfeilles at about fifteen livres per quintal.
Mr. De la Peyroufe found plumbago with
tourmalines in the county of Foix, and Mr.
Darcet brought it from the Pyrenean Moun-
tans.

Plumbago is indeftructible by heat without
the prefence of air. Mr., Pelletier expofed it

tQ
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to diftillation, in the pneumato-chemical appa-
ratus, by a violent fire during fix hours, without
the plumbago having loft weight, or fuffered
any other change. He expofed two hundred
grains in a well-clofed porcelain crucible to the
fire of the manufadlory at Seves, and it loft
only ten grains. But when it is calcined with
the concurrence of air, it then burns, and leaves
but a fmall quantity of refidue. Meflrs. Quift,
Gahn, and Hielm obferved that one hundred
grains, trealed under a mufile in a thallow veflel,
left only ten grains of oxide of iron. Mr. Fa-
broni diffipated the whole of a portion of plum-
bago expofed under the muffle. This calcina-
tion is a {low combuftion, which is facilitated
by caufing the matter to prefent a large furface,
and agitating it from time to time.

If one part of plumbago, and two of very
cauftic dry alkali, be heated in a retort with
the pneumato-chemical apparatus, the alkali
becomes effervefcent, hydrogenous gas is ob-
tained, and the plumbago difappears. This
beautiful experiment proves that the {mall
quantity of water contained in the falt is de-
compofed ; and that its oxigene, by combining
with the carbone of the plumbago, forms the
carbonic acid, The experiment publithed by

Scheele
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Scheele has been repeated and confirmed by
Mr. Pelletier.

The fulphuric acid does not act upon plum-
bago, according to Scheele, Mr. Pelletier has
obferved that one hundred grains of plumbago,
and four ounces of cil of vitriol, being digefted
in the cold for feveral months, the acid acquired
a green colour, and the property of congealing
by a very flight degree of cold. The fulphuric
acid diftilled from plumbago, paffes to the ftate
of the fulphurcous acid ; at the fame time that
carbonic acid is obtained, and an oxide of 1ron
1s left in the retort,

The nitric acid has no a¢tion upon plumbago
unlefs it be impure. Eight ounces of nitric
acid, difilled from half a gros of purified plum-
bago, neither altered its {hining appearance, nor
deprived it of its unctuous feel,

The muriatic acid diflolves the iron and
the clay which contaminate native plumbago.
Meflrs. Berthollet and Scheele availed them-
felves of this method to purify it, The liquor
being decanted after digeftion upon the plum-
bago, the refidue is then wafhed, and fubmitted
to difiillation to feparate the fulphur. The
 muriatic acid alone has no action upon plum-
~ bago, but the oxigenated muriatic acid diffolves

it 3
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it ; the refult being a true combuftion effected
by the oxigene of the acid, and the carbone of
the plumbago. .

If ten parts of the nitrate of pot-ath be fufed
in a crucible, and one part of plumbago be
thrown thereon by a little at a time, the falt
will deflagrate, and the plumbago will be de-
firoyed. The matter which remains in the cro-
cible confifts of very effervefeent alkali, and a
fmall portion of martial ochre.

If plumbago be diftilled with muriate of am-
moniac, the muriate fublimes, coloured by the
iron.

All thefe faéts prove that plumbago is a
peculiar combuftible fubftance, a true charcoal
combined with a martial bafis. Plumbago is
more common than is imagined. The brilliant
charcoal of certain vegetable fubfiances, more
efpecially when formed by diftillation in clofe
vefiels, pofiefles all the characters of plumbago.
‘The charcoal of animal fubftances pofiefies cha-
racters fill more peculiarly refembling it.  Like
it they are difficult to incinerate, they leave the
fame impreflion on the hands and upon pa-
per; they likewife contain iron, and become
converted into carbonic acid by combuftion.
When animal fubftances are diftilled by a ftrong
fire, a very fine powder fublimes, which at-

taches
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taches itfelf to the inner part of the neck of the
rctort. This fubfiance may be made into ex-
cellent black lead pencils, as I myfelf have
proved.

Carbone may be formed in the earth by the
decompofition of wood together with pyrites ;
but the origin of plumbago appears to me to
be principally owing to the ligneous, and truly
indecompofable, part of the wood, which refifts
the deftructive action of water in its decompo-
fition of vegetable fubftances. This ligneous
fubftance, difengaged from the other principles,
muft form peculiar depofitions and firata; and
Mr. Fabroni has aflured me that the formation
of plumbago in water is a common phenome-
non, of which he had feveral times been a wit-
nefs. This chemifi, by his letter of the thirticth
of January 1787, informs me that, in the domi-
nions of the king of Naples, there are wells
dug exprefsly for the purpofe of colleéting an
acidulous water, at the bottom of which wells
a quantity, of plumbago is colleCted every fix
months.

tle fuppofes that the black mud which is
found beneath the pavement of Paris is plum-
bago formed in the humid way.

There are likewife diftriéts in Tufeany wheye
plambago is formed in the humid way.

6 This
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This fubftance is of confiderable ufe in the
arts. It has been at all times applied to the
purpofe of making pencils, the moft efteemed
of which are thofe which come from England.
They are made at Kefwick in the county of
Cumberland. The piece of plumbago is fawed
into very thin plates. The edge of one of thefe
plates is fitted into a groove firuck in a wooden
cylinder; and the thin plate of plumbago is
then cut off’ in fuch a manner that the cavity of
the fmall cylinder remains perfeétly filled.

The duft of plumbago is ufed to lubricate
certain infiruments ; and it is likewife made into
pencils of an inferior quality, by kneading it
up with mucilage, or by fufing it with fulphur.
The fraud may eafily be difcovered by the af-
fiftance of fire, which burns the fulphur; or
by means of water, which diflolves the mu-
cilage,

Plumbago is likewife ufed to defend iron from
ruft. The hearths and plates of chimneys, and
other fimilar utenfils, which appear very bright,
owe their colour to plumbago. Homberg has
communicated a procefs, in the year 1699, in
which plumbago is applied to this ufe, Eight
pounds of hogs-lard are melted with a finall
quantity of water, with the addition of four
eunces of camphor. When this laft is fufed,

the
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the mixture is taken from the fire; and, while it
1s yet hot, a {inall quantity of plumbago is added,
to give it a leaden colour. When this is to
be applied, the utenfils muft be heated to fuch
a degree, that the hand can fearcely be applied
to them. In this ftate the compofition muft
be rubbed on them, and afterwards wiped when
the piece is dry.

Thofe who prepare fmall fhot, make ufe of
black lead to polith and glaze it: the fhot is
rolled or agitated together with a quantity of
plumbago. Plumbago is likewife ufed to make
razor ftrops. When Kkneaded up with clay, it
forms excellent crucibles, which we receive
from Paflaw in Saxony. One part of plum-
bago, three of argillaceous earth, and a fmall
quantity of cows dung very finely chopped,
form an excellent lute for retorts. Mr. Pelletier
has ufed it with great advantage. This lute is
exceedingly refractory; and the glafs will melt
without the covering changing its form.

To make the afiay of an iron ore, I find the
following flux very advantageous :—I mix four
hundred grains of calcined borax, forty grains
of {laked lime, two hundred grains of nitrate,
and two hundred of the ore to be aflayed. I
pulverize this mixture, and place it in a lined
crucible, which I cover. The heat of a forge

‘ furnace
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furnace is fufficient to effect the reduction.  In
the fpace of half an hour, the button of metal
is found depofited at the bottom of the vitrified
flux.

The procefs for working iron mines varies
according to the nature of the ore. The metal
is fometimes fo little altered, and fo abundant,
that nothing more is neceflary than to mix it
with the coal, and fufe it. This fimple and ceco-
nomical procefs forms the bafis of the Catalan
method, which may be employed in treating
the fpathofe iron ores, thofe of Elbe, the heema-
tites, and other rich and pure ores. But it can-
not be applied to fuch as contain much foreign
matter capable of becoming converted into
{lag. For this reafon, the experiments made in
the county of Foix on the ores of various coun-
tries, and various qualities, have not fucceeded.
On this head, the work of Mr. De la Peyroufe,
and the Memoirs of the Baron de Dietrich, may
~ be confulted.

The furnaces in which iron is fufed, are from
twelve to eighteen feet in height. Their inter-
nal cayity has the form of two four-fided pyra-
mids joined bafe to bafe. The only flux added
to the ore is the calcareous fione, named (by
the French) cafline, if the ore be argillaceous ;
but, if the gangue be calcareous, the workmen

employ
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employ argillaceous earth, which is named
berbue.

The furnace is charged at the upper part;
and the fire is excited by bellows, or hydraulic
machines. The ore melts as it pafles through
the coal ; and i1s colleéted at the bottom, where
it is mainfained in a liquid fiate. At the end
of every eight hours it is fuffered to flow out
mto the mould, or hollow channel made in the
fand.

Crude iron, caft in fuitable moulds, forms
chimney-backs, pots, cauldrons, pipes, and an
infinity of utenfils or vafes, which could not be
obtained without difliculty by forging the iron.
The works which are eftablithed at Creufot in
Burgundy furpafs every thing which can be
defired in this fpecies of indufiry.

This firft produ¢t is called Cat or Crude
Iron. Itis brittle; but may be rendered ductile
by heating it again, and hammering it. For
this purpofe the pig iron is fufed again, and
fiirred while in the ftate of fufion: after which
it is carried to the forge hammer. By this treat-
ment the iron becomes duétile, affumes a fibrous
texture, and is formed into fquare or flat bars
for the purpofes of trade.

Iron is likewife capable of a degree of fupe-
riority, which is given to it by placing it in con-

tact
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of f'greign principles contained in the crude iron,
Thefe principles are carbone and oxigene.

1. Crude iron contains carbone. The ladles
which are ufed to agitate, take up, and pour
out this melted metal, become covered with a
coating of plumbago, which contains nine-tenths -
of carbone; and caft iron, ftrongly heated in
contact with the coal, fuffers a part to efcape
or exude from its furface when it is flowly

~ cooled. Crude iron emits fparks .when it is
_ heated;i the acids. which diffolve it always
leave a refidue which is purely carbonaceous,
The hydrogenous gas, which is obtained by
treating thefe irons with acids, always affords
the carbonic acid by combufiion. 2
2. Crude iron ‘contains oxigene. Several
mineralogifis attribute the fragility and bril-
liancy of crude iron to its fiill_containing iron
& «in the fiate of oxide. This opinion, which is
generally adopted, fuppofes the exiftence of
oxigene. Crude iron, urged by a violent heat
in clofe veflels, affords the carbonic acid, and
. patics to the fiaté of foft iron ; becaufe its oxi.
gene then unites to the carbonaceous principle,
¢ and conftitutes the carbonic acid, which exhales,
- and clears the crude iron from the two principles
which altered its quality.
Oxigene and carbone exift thercfore in crude
4 Aaaz 1ron,

-
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cementation or otherwife, the irdh will pafs to
the fate of fteel ; and the qualities of this ﬁeel
will vary according to the pmportumsd}ﬁ carp
bone. The purity of the iron, and the care
which is taken to avoid the oxidation of éhe me-
tal, eftablith the varipus kinds of fieel which
are met with in commerce,

The nature and the principles of fieel being
once admitted and eftablithed, the following
ﬁéts will explam themf{elves.

SIHCE fieel contains no foreign principle
but cmbpn_c, it is not furprifing that it remains
unchanged by a violent heat in clofe veffels.

2. Steel, repeatedly heated, and expofed

while hot to a current of air, lofes its properties, «

and paffes again to the ftate of foft iron.

3. Steel kept plunged for a time in crude iron,
in which oxigene predominates, becomes itfel{

converted into foft iron.

4. Soft iron kept for a time plunged in crude
iron, wherein carbone predominates, becomes
converted into fteel.

5. Iron, by paffing to the flat¢ of fieel, in-
creafes in weight one hundred and feventieth
part.

Ductile iron would be a very fﬂft metal if 1t
were cleared of all foreign fubftances. b

me 111 thefe facts we may conclude—

. T That

i
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. That crude iton is a mixture of iron, - car-
bone, and oxigene.. 2. That the produdts of °,
crude iron are white, grey, or black, according
to the proportions of oxigene and carbone
which 1tﬁcﬁntam: 3. That the fteel of cemen-
tation is merely a mixture of iron and carbone,
4. That fieel which is over-cemented is an
iron containing too large a quantity of carbone.
5. That iron would be a very foft metal, if it

s
were not mixed with a g:eatﬁr nr Iﬁ@ quantity
_ of oxigene and carbone. T NG

Forged ron is dzﬂlng%ﬂfhcd mto {oft 11‘011,
and eager or brittle iron, by us (the French)
called Rouvrain, 'This laft has a coarfer grain

sthan the other: it is divided into red fhort iron,

and cold fhort iron. The caufe of this pheno-
menon is known: it arifes from a phofphate of
iron, which was difcovered by Bergmann. This
celebrated chemift conftantly obferved a precipi-
tate to be formed in the folutions of cold thort
iron in the fulphurictacid. It was a white pow-
der, which he called Siderite, and at firft fup-
pofed to be a peculiar metal; but Mr. Meyei'_

# of Stetin has proved that it is a true phofphate

3

of iron,

Soft iron chS not afford 1t All the irons of
Cbampagnc afford about a dram, or gros, in the
pound of iron.

* Ag . In
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tmn effected by the air contained in the Water,

+ But more ei'pecmliy b}f the decnmpoﬁtmn of

the water itfelf: % " . K. ’

« The fized and volatile: alkal;is‘, in the ﬂmd %

dtate, being dlgcﬁ'cd upon iron, oxide.a flight
» pnntmn, which falls down in_the form of
athiops. - . 5 5 '

9

All acids aét more m;,f*fs upon iron -t_ W f _

1. The concentrated fulphurie acid is dccc-m- :5: ®
pofed by bmll,;ﬁ upon this metal. If the mix- - *‘.& _
ture be diftilled to drynefs, the retort is found “ 4 O "
to contain fiblimed fu]phur,‘%ﬂpd a white mafs, ':;,. P
partly fnluble in water, but mcapable of cr}ff—
talhzatmn ¢ & |

But if 'the d:luted fu!phunc acid be: poured
upon iron, a cunﬁdé?aﬁlﬂ eﬁqvefcencﬂ .:r11'1ff;s.=a,n?&...E |
confequence of the d1fengageﬁienf of hydroge-
¢ nous gas. In‘ﬂns operation, the water is de- .
cumpofed its oxigene is employed to calcine ..
the metal, while @c h}’(ﬁ‘ﬂ%‘ﬁﬂﬂ 18 cllfengaged ,ﬁ:@'
and the acid adts ‘”upnn ,ézhﬂ”ahes the metal |
without being decom - This_ I'nIutmn, &)
when concentrated by ewapc:ratu‘:in affbrdSatheJ'i _" :
{ fulphate of iron, which we lga;;c, alrcady treatdd ®: 9

pf_ A o ,,‘Sﬁw Tﬁ.ﬁ4 2

};‘ ngpc acld IS decﬂmg& Lrapidly upon « L

» 1rmg. ¥ 97 olation is ofi L brown.
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Difcovery of Pruffian Blue. 369

4. The folution of iron, by the oxalic acid,
affords prifimatic cryftals of a greenifth yellow
colour, and a fomewhat aftringent tafte, foluble
in water, and efllorefcing by heat.

8. Iron, diffolved by the pruffic acid, forms
Pruffian blue, or the prufiiate of iron.

A fingular miftake gave rife to the difcovery
of this fubftance. Diefbach, a chemift of Ber-
lin, being defirous of precipitating a decoction
of cochineal with fixed alkali, borrowed of
Dippel an alkali upon which he had feveral
times diftilled animal o1l ; and as the decodtion

* of the cochineal contained fulphate of iron, the

liquor immediately afforded a beautiful blue.
The experiment being repeated, was followed

" with fimilar refults ; and this colour became an

L

object of commerce, under the name of Pruf-

fian Blue.

Pruffian blue was announced in the Memoirs
of the Academy of Berlin inthe year 1410, but
without any account of the procefs, which was

~ kept a fecret until other chemifts difcovered

it. The procefs was rendered public in the
year 1724, in the Philofophical Tranfaétions, by
Woodward ; who declared that he had received
it from one of his friends in Germany.
- To make Pruffian blue, four ounces of alkali
are mixed with the fame weight of dried bul-
Vor. II E° B b e locks
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locks blood, and the mixture expofed in a cruci-
ble, which is covered in order to fiifle the flame s
the fire is kept up until the mixture is con-
verted mnto a red-hot cua_.l._ This charcoal is
thrown into water, which is afterwards filtered,
and concentrated by evaporation. The liquor
1s known by the name of the Phlogifticated Al-
kali. On the other hand, two ounces of the
fulphate of iron and four ouncesof the fulphate
of alumine are diflolved in a pint of water. The
two folutions are mixed, and a blueith depo-
fitien falls down, which is rendered fiill more
intenfely blue by wafhing it with muriatic acid,
Such is the procefs ufed in chemical laborato-
ries ; but in the works in the large way another
method is followed. Equal parts of the rafp-
ings of horns, clippings of {kins, or other ani-
mal fubftances, are taken and converted into
charcoal. Ten pounds of this coal are mixed
with thirty pounds of pot-afh, and the mixture
is calcined in an iron veflfel. After twelve
Hours ignition, the mixture acquires the form of
a foft pafie, which is poured out into vefiels of
water. The water is then filtered ; and the
folution mixed with another, confifting of three
parts of alum, and one of {ulphate of iron.
I have likewife made Pruffian blue by ecal-
cirifg and burning in the fame veflel equal

e
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Theory of Przgﬁ'?gﬂ Blue. 371
parts of the fhavings of horns and tartar. 1
received the anmimal oil and the ammoniac,
afforded by the calcination of - thefe fubftances,
#a large cafks, which communicated with each
other, and formed an apparatus after the man-
ner of Woulfe.

It has likewife been obferved that the tips of
thyme, the fun-flower, and feveral othier vege-
table fubftances, when treated with alkali, com-
municate to it, in a certain degree, the propcrty
of precipitating iron of 2 blue colour.

Much reafoning has been exhibited on the
ctiology of this phenomenon. Mefirs. Brown
and Geoffroy confidered Pruffian blue as the
phlogifton of iron, developed in the lixivium of
blood. The abbé Menon imagined that the
colour of iron was blue ; and that the phlogifii-
cated alkali precipitated it in its natural colour.

Mr. Macquer refuted the opinion of his pre-
deceffors in the year 1752 ; and propofed a
fyftem, in which he confiders Pruffian blue as
iron fuperfaturated with phlogifion. This fkil-
ful chemift proved that the blue is not folu-
ble in any refpect in acids ; and that the alkalis
are capable of diflolving the colouring matter
of the Pruffian blue, and of becoming faturated
with it to fuch a degree as to be no longer capa-
ble of effervefcing.

\

Bb2 Mr,
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Mr. Sage affirmed that the iron was faturated
with the phofphoric acid; and the celebrated
Bergmann likewife fufpeéted the exiftence of
fome animal acid, asis proved by his notes on
the leffons of chemifiry of Scheffer., But if was
referved to the celebrated Scheele to convert
thefe fuipicions into certdinty.

He has proved that the lixivium of blood,
expofed for a certain time to the air, lofes the
property of precipitating iron of a blue colour;
and he has thewn that this circumftance depends
on the carbonic acid ef the atmofphere, which
difengages the colourmng part. By adding a
fmall quantity of fulphate of iron to this lixi-
vium, it is no longer. changed in confequence
of its remaining in the carbonic acid. By boil-
ing this lixivinom upon an oxide of iron, it 1s
likewife no longer capable of change in the car-
bonic acid. The iron has therefore the pro-
perty of fixing and retaining the colouring prin-
ciple ; but it is neceffary that it {hould not be
in the ftate of oxide.

Pruffian blue; treated in the way of diftilla-
tion with the fulphuric acid, permits a fluid to
efcape that holds the pruffic acid in folution,
which may be precipitated upon iron.

The procefies of Scheele, to obtain this acid

in a fiate of purity, confift in putting two ounces
of

= AT .
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of pulverized Pruffian blue into a glafs cucur-
bit, with one ounce of red precipitate, and fix
ounces of water. This mixture is to be boiled
for fome minutes, contihually ftirring it. It
then affumes a yellow colour inclining to green.
The fluid being filtered, two ounces of boiling
water are to be thrown on the refidue. This
liquor is a pruffiate of mercury, which cannot
be decompofed either by alkalis or acids. The
folution is then poured into a bottle, in which an
ounce of newly-made filings of iron is put:
three gros of concentrated fulphuric acid are
to be added, and the whole agitated firongly
for feveral minutes. The mixture becomes
perfectly black by the reduction of the mercury;
the liquor lofes its mercurial tafie, and exhibits
that of the colouring lixivium. After fuffering
it to ftand at reft for a time, it is decanted, put
into a retort, and diftilled by a gentle fire. The
colouring principle pafles firft, becaufe more
volatile than water. The operation muft be
put an end to, as foon as one quarter of the li-
quor has pafied over. As this product contains
a {mall quantity of fulphuric acid, it may be
cleared of it by re-difiilling it from pulverized
chalk by a very gentle fire. The prufiic acid
then comes over in a fiate of the greateft purity.
Scheele recommends that the veflels be well

Bbj luted,
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luted, becaufe the acid wonld otherwife efeape,
on account of its great levity. It is even of
advantage to put a fimall quantity of water into
the receivers, to abforb the acid ; and it would
likewife be very proper to furround them with
pounded ice.

This acid has a particular fmell, which is not
difagreeable ; and its tafte is fweet.

It does not redden blue paper; but renders
the folutions of foap and of the fulphure of al-
kali turbid. Mr. Weftruinb' pretends that the
pruflic acid is the fame as the phofphoric; for
he o6btained fiderite from Pruffian blue, and
formed animal earth by mixing the lixivium of
blood with a folution of calcarcous earth.

The folution of iron in the pruflic acid af-
fords Pruffian blue. We are indebted to Mr.
Berthollet for a very interefting feries of experi-
“ments upon the prufiic acid, and its combina-
tions. |

The axide of iron is capable of exifting in
two different flates in combination with the
pruflic acid. If the oxide predominates, the
combination is yellowith; but if its proportion
be lefs, the product is Pruffian blue. All the
acids are capable of diffolving the portion or
furplus of oxide which conftitutes the difference
between the firft and fecond combination. ~

The
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The prufliate of pot-ath contains oxide of
iron. If an acid be poured in, this oxide 1s
difielved, and is precipitated by doublé affinity
in the form of Pruffian blue. The prufiiate of

| pot-afh made by a gentle heat, afterwards eva-
porated to drynefs, then re-diffolved, and filter-
ed, no longer affords the blue upon the addition
of acids. It cryftallizes in fquare plates with
their edges cut {lantways, forming octahedrons,
whofe two oppofite pyramids are truncated.
This folution of the pruffiate of pot-ath, when
mixed with the fulphuric acid, depofits Pruffian
blue, if it be expofed to the folar light, or to
a ftrong heat. In thefe proceffes the pruthiate
of alkali may be entirely decompofed ; the pruof-
fiate of iron, when precipitated by the action
of the alkaline prufliate, carries down with it a
notable proportion of alkali, of which 1t may be
cleared by wathings, which contain the alkaline
pruffiate. It is the fame with regard to precipi-
tations.by the prufliates of lime and ammoniac,
The pruffiate of mercury cryftallizes in tetra-
hedral prifins, terminating in quadrangular py-
ramids, whofe planes anfver to the angles of the
prifms.  Iron in its metallic flate decompofesd
the prufliate of mercury, and deprives it both of
its oxigene and its acid. The oxide of mercury
kewife decompofes the prufliate of iron, and
Bbyg (eizes
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feizes its acid. The pruffiate of mercury is but
imperfeétly decompofed by the fulphuric and
muriatic acids. Thefe acids form trifules, or
triple falts, with it. The precipitate of the ni-
trate of barytes by the pruflic acid, is not the
compound which Bergmann fuppofed it to be,
but is merely a trifule.

The pruffic acid readily precipitates alumine
from its nitric folution ; the alumine neverthe-
lefs yields 1ts pruffic acid to iron.

The oxigenated muriatic acid, when mixed
with the pruffic acid, is again converted to the
ftate of common muriatic acid : the pruflic acid
affumes a more lively {mell, becomes more vo-
latile, 1s deprived of its affinity to alkalis and
lime ; it precipitates iron of a green colour ; and
the green becomes blue if the precipitates be ex-
pofed to light, or if it be treated with the ful-
phureous acid.

The pruflic acid, impregnated with the oxi-
genated muriatic acid, and expofed to light,
affumes the fmell of an aromatic oil, is col-
leéled at the bottom of the water in the form of
an oil which is not inflammable, and rifes in
vapour by a gentle heat. By repcating this
procefs it may be totally decompofed ; and then
this fpecies of oil becomes concrete, and is re-
duced ipto cryftals,

| The
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‘The acid appears to have undergone a partial
combuftion in this operation; at leaft the light
and the fulphureous acid do not reftore it but
by depriving it of oxigene. The oxigenated
pruflic acid, mixed with lime or a fixed alkali,
becomes totally decompofed.  Volatile alkali
is difengaged ; and if the alkali was very cauftic,
fuch as the alcohol of pot-ath, it becomes effer-
vefcent,

The pruffic acid of Scheele is only decom-
pofed in part by this procefs ; whence Mr. Ber-
thollet concludes that it is compofed of hydro-
gene, nitrogene, and carbone.

Thefe experim'ents do not prove that oxigene
exifts in this acid. The water affords that
which enters into the carbonic acid, produced by
the diftillation of the pruffic acid. Pruflian blue
takes fire more eafily than fulphur, and deto-
nates firongly with the oxigenated muriate of
pot-afh. The pruffiate of mercury detonates
fiill more ftrongly with the nitrate of mercury.
The gas of thefe detonations has not yet been
colleCted. The pruflic acid, combined with
alkali and the oxide of iron, cannot be {eparated
by any acid without intervention of heat or
light ; and when it is difengaged, it is no longer
capable of feparating iron from the weakefi acid,
unlefs it be in the way of double affinity. M,

Ber-
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Berthollet thinks that the elaftic ftate of this
acid diminifhes this affinity ; and that it is ne-
ceflary, in order that it may eafily enter into
combination, that it fhould have loft fome of
its fpecific heat. It is this which renders the
oxigenatéd acid fo feeble.

Pruffian blue afforded me, by diftillation, in the
ounce, one gros twenty-four grains of ammo-
niac, thirty-fix grains of the carbonate of ammo-
niac, four gros twelve grains of oxide of iron,

or alumine, and one hundred and fixty-four

inches of hydrogenous gas burning with a blue
flame.

The ammoniac comes over in combination
with a fmall quantity of the colouring principle,
which it takes up, and holds in folution; the
fulphuric acid renders this vifible.

Ammoniac heated upon Pruffian blue de-
compofes it, by feizing the colouring matter.

Lime-water digefied upon Pruffian blue dif-

folves the colouring principle by the affiftance -

of a gentle heat; the combination is rapid, and
the water acquires a yellow colour, By filtra-
tion, the liquor pafies of a fine bright yellow,
no longer converts fyrup of violets to a green,
and 1s no longer precipitated by the carbonic
acid. It appears to be completely neutralized,
and affords an exceedingly fine blue, when

poured
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poured into a folution of the fulphate of iron.
‘The prufliate of lime has been propofed, by
Mefizs. Fourcroy and Scheele, as the moft ac-
curate means of afcertaining the prefence of iron
in any mineral water.

The pure fixed alkalis immediately difcolour
Pruflian blue in the cold. This combination
produces heat ; and the pure alkalis ought to be
preferred to- the carbonates of alkali in experi-
ments of this nature.

Magnefia likewife feizes the colouring mat-
ter of Pruffian blue; but much more weakly
than lime-water.

A mixture of equal parts of fieel filings and
nitrate of pot-afh, thrown into a crucible ftrong-
ly ignited, detonates at the end of a certain time,
with the difengagement of a confiderable quan-
tity of very bright fparks, The refidue, when
wathed and filtered, affords an oxide of iron of
a yellowifh colour, known by the name of Zwel-
fer's Saffron of Mars, '

Iron decompofes the muriate of ammoniac
very well. Two gros of fieel filings, and one
gros of this falt, afforded Mr, Bucquet, by dif~
tillation in the pneumato-chemical apparatus
over mercury, fifty-four cubic inches of an aéri-
form fluid ; half of which was alkaline gas, and
thc other half hydrogenous gas ;

y £«
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fubftances ; but the only alloy which is ufed in
the arts is that which it contraéts with tin, to
form white iron, or tin plates.

To form the tin plates (commonly known by
the name of Tin in England), the fofteft iron
is chofen, which is reduced into very thin
plates. Care is taken to polifh or clean the
furface very well; and this is done in feveral
ways. ‘The pieces are rubbed with fand-fione,.
and afterwards kept for three times twenty-four
hours in water, acidulated by the, fermentation
of malt, turning them from time to time. They
are afterwards cleaned, dried, and are then ready
for tinning. Sal ammoniac is likewife ufed in
fome manufactories. For this purpofe the plates
are difpofed in a chamber, in which a certain
quantity of fal ammoniac is volatilized. The
falt forms a covering over the whole furface of
every plate, and poflefles the double advantage
of clearing it from ruft, and affording the coaly
principle neceflary to prevent the calcination of
the metal.

When the iron is well cleared, the plates are
plunged vertically into a bath of tin, whofe fur-
face is covered with pitch, or tallow. They are
turned in the bath; and when taken out they
are wiped with faw-duft, or bran.

The ufes of iron are fo very extenfive, that

thr:re
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there are few arts which can be pradtifed withi-
out it. It is with juflice confidered as the foul
of all the arts. Some of its ores are ufed in
their native ftate ; fuch as the hamatites, which
1s made into burnifhers.

The fulphate of iron is the bafis of all black
colours, inks, &c.

The ochres are ufed by painters, under the
name of Umber; and the brown red has the
moft extended ufe. With us (in France) it
is applied to give a colour to brick pavements,
to paint our doors and windows, to fimear our
catks, and to fecure them from decay and in-
fedts in fea voyages.

Caft iron i1s ufed to make boilers, chimney-
grates, hearths, pots, &c. The inftruments of
agriculture are made of this metal : fteel 1s ufed
not only as fieel; but its hardnefs renders it
proper to cut and work the other metals.

The magnetical property of iron bas led to
the difcovery of the mariner’s compafs; and
this metal, if it were productive of no other ad-
vantage to mankind, would on that account be
entitled to their greateft attention.

Pruffian blue is an agreeable colour, greatly
efteemed, and much ufed. |

Iron likewife furnifhes the art of medicine
with remedies. It is the only metal, which is

: net
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net noxious; and it has fuch an analogy with
our organs, thatit appears to conftitute one of
the elements of the human frame. Its effets in
general confift in firengthening the ftomach s
and it appears to poflefs the property of pafiing
in the circulation under the form of @thiops.
The valuable experiments of Mr. Menghini,
publithed in the Memoirs of the Inflitute of
Bologna, have proved that the blood of perfons
who take martial remedies is thicker, 2nd son-
tains more iron. Mr. Lorry obferved that the
urine of a fick perfon, to whom he adminiftered
iron in a {tate of extreme divifion, was mani~-
feftly coloured with the nut-gall.

C.H A PiguiXl,

Concerning Copper.

"VOPPER is a reddifh metal, hard, elaf-
A tic, fonorous, and affording a difagreeable
fmell by friGtion. Its tafte is fiyptic, and nau-
feous. One cubic foot of copper weighs five
hundred and forty-five pounds. The fpecific

‘ 7 gravity
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gravity of caft copper not hammered is #,7880.
~ Briflon.

The alchemifis diftinguifhed this metal by the
name of Venus, on account of the facility with
which it unites and is alloyed with other metals.
. It may be reduced into very thin leaves, and
drawn into very fine wire. The tenacity of this
metal is fuch, that a wire of one tenth of an
inch in diameter is capable of fupporting a
weight of two hundred and ninety-nine pounds
four ounces, without breaking.

This metal is capable of affetting a regular
form. The abbé Mongez obferved it in folid
quadrangular pyramids, fometimes inferted inte
each other.

Copper is found in various forms in the
bowels of the earth. .

1. Native copper.—This copper exifts fome-
times in leaves in a gangue of quartz. It is
likewife found in compact mafies at Japan.
There is one of thefe pieces in the royal cabinet,
which weighs ten or twelve pounds.

Native copper is ufually diffeminated in a
brownith martial earth, fufceptible of a pelifh.
When this ore is rubbed with a flint, the traces
appear of a beautiful copper-colour. Ores of
this kind are found at Kaumifdorf in Thuringia.
—Sage, Analyfe Chimique, t. il p. 205.

We

it
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- 'We have likewife found native copper at Saint
Sauveur. It has the form of nodules refemi-
bling ftaladtites.  Moft of the native coppers
appear to be formed by cementation, or by the
precipitation of this metal diffolved in ah acid,
and thrown down by martial falts.
Mr. Sage thinks that this metal may likewife
be precipitated from its folutions by phofphorus,
To effed, fays he, the precipitation of copper
by phofphorus, twelve grains of this metal are
to be diflolved in half a gros of nitric acid. The
folutien muft be poured into half a pint of dif-
tilled water, into which 4 cylinder of phof=
phorus, two inches long, weighing forty-eight
grains, muft be plunged. The furface becomes
almoft immediately black, and is covered with
particles of copper pofiefling the metallic colour
and brilliancy. At the end of feveral days, oc-
tahedral cryftals are feen, whofe infertions into
each other produce elegant dendrites; and at
the end of ten days the twelve grains of cop-
per are completely reduced, as is proved by
pouring ammoniac into the water. If it do not
exhibit a blue colour; it i$ proof that the fluid
contains no copper.
2. Copper mineralized by fulphur forms the
yellow ore of copper.
This ore is of a golden colour, and the ig-
Vo, II. Cc norant
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The yellow copper ore fometimes forms ful-
phate of copper in its decompofition. This
falt is diffolved in water, and forms fprings
more or lefs loaded with it, from which the
copper may be obtained by cementation. Old
iron is thrown into the water; the copper is
precipitated, and the iron takes its place. In
this way it is obtained in Hungary, and we
might ufe this ceconomical procefs in feveral
parts of our province. I have fialadtites in my
colle€tion, fent me from Cevennes, which are
coloured blue by a very confiderable quantity of
copper. In Gevandan, at half a quarter of a
league from St. Leger de Peyre, feveral fprings
of water impregnated with copper are found,
which run into a valley. The inhabitants of this
canton drink a glafs of the water occafionally as
a purgative,

The {keletons of animals are fometimes
found in copper-mines penetrated with that
metal. Swedenburg has given an engraving of
the figure of the fkeleton of a quadruped taken
out of a copper-mine, and coloured by that me-
tal. In the royal cabinet there is a human hand,
green at the extremity of the fingers, the mufcles
of which aredried, and greenifh. Accﬂrdmg to
the report of Mr. Leyel, conful of mines, there
was found at Fahlun in Sweden, in the great cop-

Ccz " per-
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per-mine, 2 human carcafe, which had remained
there forty years, with the flefh and bones entire,
without corruption, and without emitting any
fmell. - The body was clothed, and entirely in-
crufted with vitriol.—Acta Literaria Succ. tri. 1.
anno 1722, p. 250.

The turquoife fiones are mercly bones co-
“loured by the oxides of copper.. Mr. De
Reaumur, in the year 1725, gave an account
to the Academy of the turquoifes found in

Lower Languedoc. 'The colour of the turquoife
frequently becomes converted into green, which

depends on the alteration of the metallic oxide.
The turquoife of Lower Languedoc emits a
fetid fmell by the action of fire, and is decom-
pofed by acids. The turquoife of Pruflia emits
no fmell, and is not attacked by acids. Mr.
Sage fufpected that the oflfeous part is agatized
in thefe laft.

3. Grey copper ore.—The copper is mineral-

ized by arfenic. It has a grey colour, and an

appearance nearly vitreous. It ufually contains
filver ; end, when wrought to extract this pre-
cious metal, itis called the Grey Silver Ore. It
affeéts a tetrahedral form; and arfenicis the moft
predominant of its principles.

4. The grey antimonial copper ore.—This
differs from the former, becaufe it contains ful-

& phur
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phar and antimony, and is much more difficult
to be wrought. When expofed to the fire, it
becomes as fluid as water ; the fulphur is vola-
tilized with the antimony and the arfenic. The
refidue of the torrefadtion is a mixture of the
antimony and copper, and fometimes it contains
filver likewife.

5. Copper ores, in their decompofition, are re-
duced to a more or lefs perfect ftate of oxida-
tion. The carbonic acid frequently unites to the
metal, and becomes the mineralizer. This {fub-
{ftance is known by the name of Mountain Blue,
Azure of Copper, Mountain Green, Malachite.

A. The azure of copper cryftallizes in rthom-
boidal tetrahedral prifms, rather flattened, ter-
minating in dihedral fummits: thefe cryftals are
of the moft beautiful blue ; they arc frequently
altered by expofure to the air, and become con-
verted into malachite.

Mr. Sage has imitated the azure, both in the
form and colour, by diffolving ‘copper, in the
cold, 1n water faturated with carbonate of am-
moniac. When the azure of copper is of a lefs

brilliant colour, and in the pulverulent form, it
1s called Mountain Blue.

B. The malachite, cryftallized in o&ahe-
drons, has been found in Siberia. This ore is
frequently firiated, formed into {mall tufts of

Cecg afilky
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a {ilky appearance, or 1n very clofe parallel fibres.
The malachite is frequently covered with protu-

berances. This figure appears to announce that
it has been formed in the fame manner as the -

ftalactites.

Mountain green differs from the malachite
only in its pulverulent form, and the mixtures
which alter it. The alterations of the cop-
per ores, and native copper likewife, produce

a cupreous oxide, which bears the name of

Red Copper Ore. The mine of Predanah, in
the county of Cornwall, has afforded the fineft
fpecimens of red copper ore. The metal is
nearly in the metallic fiate, and has the form of
oflahedral cryftals. The granular red copper ore
differs from this only in its figure. It fometimes
has a brown martial earth for its gangue.

The azure, the malachite, and the red copper
require no other procefs but mere fufion with
coal to convert them into metal ; the other kinds
require to be cleared of their mineralizer by tor-
refaction, and afterwards to be fufed with three
parts of black flux.

To affay a fulphureous copper ore, Mr. Ex
chaquet propofes to take two gros of the erude
ore, and oncof thenitrate of pot-ath; which, after
pulverization,. are to be detonated in an ignited
crucible.  The matter becomes hard after the

detonation ;




Working of Copper Ores. 391
detonation ; upon which the fire is to be in-
creafed and kept up, in order that the falphur
may he diffipated. The fire is then to be ftill
more firongly urged, until the ore.enters mto
fufion ; and a mixture of half an ounce of tartar,
one quarter of an ounce of falt, and a fmall
quantity of charcoal, is to be added in equal
portions. An eftervefcence takes place at each
projection of the mixture. The fire is then to
be fiill more firongly raifed, and the crucible
covered, and kept in this ftate for half an hour,
in order that the cﬁpper may flow into a mafs.
In this way a very malleable button of copper
is obtained. |

The working of copper ores varies accord-
ing to their compofition. But, as the fulphure-
ous ores are moft commonly wrought, we fhall
confine ourfelves to the procefs which is moft

 fuutable to their nature.

The metal is firft picked or forted; after-
wards pounded in a mill, and wathed, to fepa-
rate the gangue, and other forcign fubftances;
it is then roafted, to drive off its mineralizer ; and
afterwards fufed in the blaft furnace. The re-
fult of this firft fufion is black copper; which is
again fufed in the refining furnace, to diffipate
all the fulphur which has withftood the preced-
mg operations.  When it is very pure, it is

' Coci poured
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poured into a broad veffel, or teft; a finall quans
tity of water 1s thrown on its furface, which,
being by that means cooled, feparates from the
reft, and is taken up. This is the copper in ro-
fettes, which 1s taken to the hammer to be beat
into proper form. The feveral operations are dif-
ferent in various places. In fome countries, the

. ore is roafted as often as cight times; in others,

~one or two are fufficient ; and in fome places it
is not roafted at all. This variety depends—
1. On the variations of praétice; thofe who
roaft but little, employ more time and care in
the fufion and refining. 2. On the nature of
the ore: when it is rich in iron, the roafiings
are neceflary to difpofe this metal to fufion.

The method of roafting is likewife prodi-
gioufly varied.  Pieces of the mineral are fome-
times heaped up on a bed of combufiible mat-
ter, and in this manner the calcination is per-
formed ; but, when this ore abounds with ful-
phur, it may be extracted by the ingenious pro-
cefs ufed at St. Bell, and deferibed by Mefirs,
Jars in their excellent work. :
~ The fufion is commonly performed in the
blaft furnace ; but at Briftol, in England, the
ore is roafted in a reverberatory furnace, and
fufed into black copper.

The refining furnace confiructed at St, Bell,

by
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by Mefiis. Jars, appears to me to be one of the
beft. . They have publifhed an excellent de-
feription of it, which may be confulted in their
Mineralogical Travels. The refining of copper
confifts in depriving it of the fulphur and iron
which it may fiill retain. The fulphur is dif-
{ipated by fire, and bellows properly directed ;
and the iron is fcorified by the affiftance of
{fome pounds of lead fufed with the copper.
The {1kilful mineralogifts whom I have juft
quoted, make ufe of a reverberatory furnace,
dined with charcoal; and fufe and fcum their
copper, without ufing lead.

When the copper contains a fufficient quan-~
tity of filver to admit of extration, the follow-
ing procefs is ufed :—1. Seventy-five pounds
of copper are fufed with fwo hundred and fe-
venty-five of lead. The .alloy is caft into flat
pietes, which are called Loaves of Liquation.
2. Thefe loaves are expofed to a heat fufficient
to fufe the lead, which carries the filver with it,
and leaves the copper, which, on account of its
being more difficult to fufe, retains the original
form of the loaves; and is every where pene-
trated by the interftices through which the fufed
metal made its efcape; thefe are called Dried
foaves of Liquation. 3. They are carried
ipto a fecond fyrnace, where they are expofed

to
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diffolves it, and eafily affords blue cryfials of
a rhomboidal form. The fulphate of copper
is known in commerce by the name of Blue
Vitriol, Cyprian Vitriol, Blue Copper, &c.

Two methods are ufed to make the fulphate
of copper which is met with in commerce,
The firft confifts in calcining the cupreous py-
rites, and caufing them to efflorefce, in order
to develop the falt, which is then cxtraéted by
lixiviation. The fecond confifts in forming this
pyrites artificially, burning it, and lixiviating it,
to extract the falt.

This falt poflefies a very ftrong fiyptic tafie.
It is eafily fufible by heat, which diffipates its
water of cryftallization, and changes its colour
to a blueifth white. The fulphuric acid may be
extraéted by a very ftrong fire. Lime and mag-
nefia decompofe this falt; and the precipitate is
of a blueifh white colour. If it be dried in
the open air, it becomes green. Ammoniac
likewife precipitates the copper in a whitifh
blue: but the precipitate is diflolved nearly at
the fame inftant that it is formed ; and the refult
is a folution of a beautiful blue colour, known
by the name of Aqua Celefiis.

This falt contains in the quintal thirty pounds
acid, forty-three water, and twenty-feven copper.

2. The mitric acid attacks copper with effer-

velcence,
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fion is flow. This muriate is of an agreeable
orafs-green colour ; its tafte is cauftic, and very
aftringent : it fufes by a gentle heat, and con-
geals into a mafs; in which the acid is fo adhe-
rent, that a very ftrong fire is required to dif-
engage it. It is very deliquefcent. Ammoniac
does not diffolve the oxide of this muriate with
the fame facility as it does that of theother cu-
preous falts. This obfervation was made by
Mr. De Fourcroy ; which I think may be ex-
plained from the circumftance that the muriatic
acid fuffers the copper to be precipitated in the
‘metallic form, inftead of giving out a portion
of its oxigene, which would facilitate the aélion
of the alkali.

4. The acetous acid, when made to act either
hot or cold upon copper, only corrodes it, and
produces the fubfiance known in commerce .
by the name of Verdigris. The verdigris
which is moft ufed in the arts has been long
fabricated at Montpellier exclufively. The pre-
judice which prevailed, that the cellars of this
city alone were proper for this operation, pre-
ferved this commerce till lately in its hands.
But the progrefs of information has fucceffively
put it in the power of other countries to partake
in this manufacture.

The procefs ufed at Montpclher confifts in

fermenting
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fermenting the refufe of grapes with four wine®,
This refufe is afterwards laid in alternate firata;

with plates of copper fix inches long and five
broad. In this ftate they are left for a certain

time; after which they are taken out, and placed.

edgewife in a cellar, where they are fprinkled
with four wine: in this fituation the verdigris
fwells up ; and is afterwards feraped off, put into
facks of leather, and exported to foreign coun-

tries.
Ready-made vinegar is ufed at Grenoble,

and the plates of copper are fprinkled with it.

The verdet or verdigris of Grenoble contains
one-fixth lefs of copper: the vinegar which
is obtained is fironger and more abundant. [t
has not the empyreumatic fmell of that of
Montpellier. The copper is therefore partly
diffolved in the verdet of Grenoble; becaufe
it has been firft reduced into an oxide by the
impreflion of the vinegar, and afterwards at-
tacked by the fubfequent affufion of the fame
acid. Itis therefore an acetate of copper.

The oxides of copper, diffolved in vinegar,
form a falt known by the name of Cryfial-
lized Verdigris, Cryfials of Venus, Acetate of
Copper.

* Vinafle.

To
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To obtain this falt, the vinafle or four wine
is difiilled ; and this weak vinegar boiled on
the verdigris. The folution is then conveyed
into a boiler, where it is concentrated until a
pellicle appears. Sticks are then plunged in
the bath; and at the end of a certain number
of days the fticks are again taken out, covered
with rhomboidal cryfials of a blue colour. Thefe
clufiers of cryftals, weighing each from four
to fix pounds, arc wrapped up in paper, and
diftributed for fale.

The vinegar may be difengaged by diftilla-
tion from thefe cryftals ; and the refidue is a cu-
preous oxide, which pofiefies the charaéters of
pyrophorus,

Vinegar, diftilled on manganefe, diflfolves
copper ; which proves that it has taken up oxi-
gene. The acetic acid, or radical vinegar, dif-
fers from ordinary vimegar, in containing a
greater quantity of oxigene ; and it is this oxi-
gene which renders it proper to diffolve copper
in the metallic flate. The acetate of copper
may likewife be formed by decompoting falt of
Saturn, or fugar of lead, by the fulphate of cop-
per. The fulphate of lead falls down; and
the folution, when concentrated, affords the cu-
preous acetate. |
5. The pure fixed atkalis, digefied in the

3 cold
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Copper: mixes with moft of the metals; and
forms—
1. With arfenic, the white tombac.
2, With bifmuth, an alloy of a reddifh white

- * colour, with cubic facets.

: 3. With antimony, a violet-coloured alloy.
. 4. It may be combined with zinc by fufion,
or by cementation with lapis calaminaris. By
the firft procefs, fimilor, or the Manheim gold,
s obtained ;' the preduce of the fecond is brafs.
5. Copper, plunged in a folution of mercury,
.. aflumes a white colour, which arifes from the
. mercury which is difplaced by the copper.
- 6. Copper is eafily united with tin ; and on
this depends the art of tinning: for which
purpofe it'is neceflary to clean the furface of the
. metal perfectly ; becaufe the oxides do not com-
. bine with the metals. This firft object is accom-
- plifhed by rubbing the metal intended to be
«  tinmed with the muriate of ammoniac, or by

" feraping it effeCtually; :or even by pafling a

" ~weak acid over its whole furface. . After this

~« operation the _fin, 1S appHed by fufing it in the
veflel intended to be tinned, then fpreading it
- about with old rags rolled up; and the oxida-
- tion of’ thefe metals is prevented by means of
pitch.
Cnpper, fufed with’ tin, forms bronze, or bell-
Vor. II. Dd | metal,
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ILutwﬂhﬂandmg the flow and defiructive im-
_ preﬁion which this ‘metal cannot but produce
upon us mchwduaﬂ}r there are few houfes from
_“which" this metal is-yet banithed: It is a de-
. firable obje& that a law might be pafTed to pro-
~hibit its ufe ammlg& us; as has'been done in
| Swedc‘n, at the folicitation of the.Baron De
Schnﬁ'ﬂl to whom the pubhc gratitude has
-E:I'E&Cd a ftatue of the fame metal. It is'an al-
lowable infringemcnt of perfonal liberty, when
gov ernment take upon them to direct the con-
duét of mdmduah-,-, in fuch a manner as to fe-
cure.their-own fafety. There is no year pafles
in which feveral perfons.are not poifoned by
- hams, or other food which is fuffered to remain

in copper vefiels.

. Tinning is not a complete remedy againft
this danger; for it leaves an infinity of points = .
‘where the copper is uncovered *, 25

The fulphate of copper is very much ufed in
dyeing. The cryfials of Venus, and verdigris,
- are lhkewife ufed in painting ; they enter into
~ the compofition of colours, varnithes, &c.

* It may befides be doubted whether the extremely thin
white coating, which conceals the internal furface of tinned
copper, be not a kind of bell or fpeculum metal, inftead of tin,
as 1t 1s generally fuppofed to be. T,

W 2 o The
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“ fow. [ ‘of Reaumur. At this permd the ‘mercury
appaared to dﬂﬁlﬂﬂd no lower :. the: ‘bulb of ‘the
NS thermometer: bamg then bmke;n, the metal was
_.'-rﬁmnd to bein a cnngcaled ftate, and bore to be
~+ flattened by the hammer. Mr. PaIIas congealed 3
. "".mercur}r, in 1?72. at Krnfne;ﬂrk by the natural - -

cold . “he then found that it refernbled foft tin.
"+ It has becn afcertained in England that the de-
gree nf its. congelatmn was the 32d of Reau-~
i mur. Mr. Matthew Gutherie, conful at the

" court of the Emprefs of Ruffia, proved that -
 the. degree of eold of- this congeldtmn was' 32
; degrees below o of Reatimur ; and that, when
. “the mercury is purified by anumony, it con-

.« geals at 2 degrees loweri==See the Tourual By :

? cyclopedlque, September 1785 *. it o
Mmcur}r is as indeftructible by fire as gold '

'and ﬁlver . and its PI’DPEI‘UES in general have -

caufed it to be arrﬂngcd among ‘the perfect
‘metals. it Ay |
: A cubic foot of this metal we:ghs 949 puunds-
. -and its fpecific gravity is 13,5681.—Briffon.
.. Mercury has been found in the earth in five

 different fiates. -
I. Virgm Mcrr.:ury is found in moft t:rf' the

~* For an account of this {uby.:& fce Dr, Blagd:na Hif-
tory of the Congelation of Mercury, in the {eventy-third vo-
Tlume of the Philofophical Tranfations.

D) d 3 -, ".-":.,mine:!
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mines of this metal Hcat alone, or mecha- e

mcal divifion of ‘the ore, is- fuﬂmmnt tQ c;n-hlhzt;
it in the rneta]hc form. . * 2!

Native mercury has be.en found in diggmg "
: the foundations of fﬂme houfes at Montpellier;
and this metal has_ been conftantly mixed and - -
confounded with a grey or red clay, which .
forms a bed almoft cantmucrus, at a ﬁ:w feet bes ¢

-r:'-

neath the foundation of this town.

The obfervations which T have had. ﬂccaf' Dnl L
- to make on this fubjeét, have aftertained that
the ‘mercury exifts in a firatum of decompofed

grit-ftone, very arglllacenu: ferruginous, Iancl

ochreous ; of ared, brown, or grey colour. In".

 this clay, the globules of mereury, in. confi-

derable abundance, were eafily. dﬂhngu;ﬂ]able |

Iying upon greyith p]ﬂtes Traces arc per-

“ceived which refemble dendrites ; and its im-

preflions are formed B}r_ I_ay{:rs of the oxide of
mercury. '
Several pounds of mercury have likewifs been

found in a well at Vienne inDauphiny ; and". .

2 "": LL."' " -

pbie e o

- L ol
1" md ¥

Mjy. Thouvenel has pointed out to us three "

mines of this metal in the fingle province of .

Dauphiny, according to the mcllcatmns of
Bleton,

2, Mr. Sage read to the Academy, on the
11th of May 1782, the analyfis of an ore of
: mercury,
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mermlr}r, in the form of & folid oxide, which
came from Idria in Friuli. TItis of a brown red
. colour ;- and its fr_aé'turc is granulated. It is

‘reducible by mere heat; and affords oxi gc*uatcd
gas. It emits‘nnlf half the quantity afforded
by red 'precipitaté.; becaufe this oxide contains
metallic mercury. ' It affords ninety-one pounds
| of mercury per quintal, and a fmall quantity of
ilirer. | :
3. The muriate of 1 mereury, or corneous mer-
| cury, has been found 1 ative in the mine of Muf-
chel-Lamburg, -in the duchy of Deux-Ponts.
Mr. Sage obtained n:lght},« -lix pounds Df mercury
per qumt:ﬂ

Mr. Woulfe has hkcwlﬁ d1ﬁr0vcrcd in 1746,
a very pundemus white, green, or.yellow cryf-
- tallized ore of mercury; ‘in which he proved
the emﬁ“encc of ‘the luiphuuc and ‘muriatic
acids. g

4. Mercury is fometimes naturallj amalga-
mated with other metals, fuch as gold, filver, ar-
fenic, copper, &c.

5. Mercury is ufually mincralized by fulphur;
and the produét is cunmbdr or &ethiops, accord-
ing to the colour.

Cinnabar i1s found under different forms.
1. In red cryfials, confifting of two triangular

pyramids, truncated, and joined bafe to bafe,
Ddg4 or
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© or elfe’ feparated by‘a very fliort intermediate

prifm, - -Cinnabar has likewife been found cryf— |

£ tallized in tranfparent plates.

2. Cmnabar is almoft always found in maﬂés,
more or lt:t's cnmpaé’t; the colour varies from
~ deep black to the bri ghteft red.  In this laft fiate
it is diftinguithed by the name of Vermilion.
Cinnabar has for its' gangue, quartz, clay,

calcareous earth, ponderous fpar, and even coal. v g

* The ore which the Germans called Brartde.rtz,
has for its gangue a_bltummnus ma'tter, which
burns perfectly well; and. it affords anly fix
~ pounds of mercury in the quintal,

The -principal cmna’har mines which are
wrought-in Europe, are thnfe of the Palatinate
~‘and thofe of Spain.. Mr Sage informed “us,
in 1776 qf the procefs ufed in the Palatinate 3
and we are indebted to Mr. De Juffieu for a de-
feription of the method ufed in Spain, .. |
3 Tinithé Palatinate, the pnundcd and fifted ore

is mixed w1th one-third ﬂt' lime; and the mix-
ture introduced mtn 1rtm “cucurbits; ‘one inch -

thick, three feet nine mches long, one foot wide, -

with an opening of five inches. Thefe-vefiels
are difpofed in a gallery. - Forty-eight of thefe
retorts being arrang"é&.-iﬁ two parallel lipes, a
fecond row is placed above the firft. To the
neck of each cucurbit an carthen pot is adapted,

which
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which is one-third filled with water, and accu-
rately luted on. The gallery 1s heated at the

two extremities; feveral apertures formed in the . . -

dome ferve the purpofe of chunneyﬁ* and the -

diftillation is effected by a fire kﬂpt up fnr i.en - e

twelve hoars. |

This procefs was followed at Almaden tlll the
- year 1647, when the fnllnwmg was adopted,
- 83, bmng more fimple and ceconomical. The
furnace is twelve feet high, and four feet and a-
half diameter within. At the diftance of five
feet and a half from the ground, is an arch
“upon which the ore is difpofed, and a fire is .
kindled in the afh-hole. The fublimed mer- -
cury efcapes through twelve apertures f’ormcdl
in the upper partof the-laboratory.. To thefe
| apﬂrturcs,'mws.' of aludels, inferted one in the
other, are adjufied, and difpofed parallel upon .
a terrace, whi_ch terminates.in a fmall build-
- ing feparated in'tq_a,_s'many chambers as there are
files of aludels, “Each chamber has a cavity in.
the middle, to receive the fmall quantity of mer-
cury which may arrive to that diftance.

Every furnace contains two hundred quintals .
of cinnabar, and the fire is kept up for three
days. The fulphur which burnsis difengaged
in the form of fulphureous acid, and efcapes

~* through
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the boards of the floor. Mr. ‘Hellot has related
a fimilar fact to the Amdcmy ,

Mercury ‘boils" in the fame manner as other
liquids when it is heated ; and for this purpqﬁ: -
it does not even require a very confiderable.
* heat ; the chullition confifis merely in its tranfi-

tion to the vaporous flate; for it may be dif- -
- tilled like other fluids, and hy that mecans
cleared of its impurities. Boerhaave had the
patience to diftil the fame mercury five hun-
dred times fucceflively ; and the metal fuffered
10 other change, than that it afforded a grey
powder, which required only trituration to ‘con-
wert it again into running mercury.

Mercury is not eafily changed in the air;
* but if the action of the air be affifted by heat, the
mercury gradually lofes its fluidity ; and at the
end of {éveral months forms a red oxide, which
alchemifis have diftinguithed by the name of
Precipitate per fe. - The apparatus made ufe of
for this operation is a very large and very flat
bottle, clofed with a fiopper, in which there is a
capillary perforation. The mercury within the
» bottle by this means pofiefits the contaét of air;

and by difpofing the apparatus upon a fand
- bath, and kecping up the fate of ebullition in
the fluid, the oxide may be obtained in the
courfe of feveral months.

This
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This ;:md{: gncs mft lts mrgcnf; b}’ ﬁ[ﬂp]ﬂ:~ ‘

“heat, without any mtermedmm and the mer= -

cury refumes its mcialiu: fori’: oné ounce af-.:
T _ffnrds about a pmt. <A qumtal of mercury takes

~~up about exght _pnnncls of oxigene. The red -
p ‘oxide of mercury,” expofed to heat, fublimes- ‘in- |

~clofe. _vefiels, and may be cﬂmerted into a very

cefs whH:h I {hall 1mmed:ately deﬁ:nbe

It s certam that mercury upon which water-

A %, be*mt:ful glas, 1 have ubTﬁrved this on all
oceafions when Ihave. made the rad oxide byh
means of the mtl‘;c 'h:‘.:ld accnrdmg to the pro-

“is .bmf{td, communicates a 1_.?&_.1'1111{{13»3 P!'ﬂpertyj 2%

to that liquid, though the moft accurate expe-
riments of Lemery. hafiré thewn thaf.ihc metal =
‘does not perceptlbl}r lofe weight 3 which| proves -
that the pnnmplf: taken 1 up by the t-.ﬂtf:.:r 18 xcr}f_ ot

ﬁ1gacmus and for hght that it does n:::t confti-
tute any fcnﬂbla part of the WElght Watcr

whmh has rmmmed for a certain time over mer-"

cury contracts a very cwdent metallic tafte..
1. The fulphuricdcid does not act upon mer-

cury unlefs affified by heat. In this cafe, I'ul—r- :

phureous gas i dlﬁngaged and a white pow der *

falls down, the quantity of which bet;omcs '

greater in prﬂpnrtlﬂn as the acid 1s decnmpofed

This oxide w ugha one third more than the mer-

cury madﬁ, ufe of, It.is cauﬁ:m if hot water be
g pﬁurtd

ll‘
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imu'fe'd on it, it becomes yellow ; and if it be :

- urged by a vmlent heat, it affords oXigenous.
" “gas, and the mercury refnmies its natural form. .

‘s This }eliaw.mlde Dbtnmcd by means of the ful- - |

: 'phunc acid, 18 known by the. namf: of T u’rmth_ -

;. * Mineral, - It has long been donfidered as a. ful- .

-phate of* memur} Mr. Baumé has prnved ﬂmt g
it does not enntam a parlmle of acid ; and it ap—
“pears that the water which dﬂﬁrﬂfﬂpﬂ its fﬂ“ﬂw.

~ colour, feizes the finall quantity of undec{mz-
~ pofed acid which was mixed with the oxide.

. 'the. water whu:h has been pﬂurt—:d on it be cva—-l '

¢ poratf:d a falt is obtained in fmall, foft, and deli- ~ *
 quefeent necdles, which may be dﬁprwed of theie. |~

3 " acid by the ﬁmplﬂ aﬁ‘uﬁﬂn Gf"‘.‘eatﬂl‘ This fluid.”

* precipitates the mercury f'rmn then} in the fbrm |
of turbith. :

2. The nitric. acrd uf cnmmerce, at thr.:
firength of _th1rty-f ve degrees, diffolves mer-

cury with violence, even ‘without' the affiftance’
“of heat. This folution is accompanied with the

difengagement of a confidérable quantity of ni-

e ‘trous gas ; becaufe it is neceflary that the acid

fhould reduce the metal to the ftate of oxide

~ before it can a&t upon it. One part.of the acid
15 confequently employed in difpofing the me-

tal for folution; and the other diffolves it in pro-
POIUOI;I as 1t'15 nmded T hIS 1s what happens
| - “hﬂﬂ
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“when the fulphuric ﬂcld is digefted upon a -
‘metal; one portion is decompofed, and reduces .
‘the metal into an oxide, w hllﬁ: the other dif- '
“folves it. R T
 The manner of Lﬂ"c&mg the folution of mer-
cury in the nitric acid, has an influence on the
Ii;-n:[mrtif:,s of the mercurial nitrate.  Bergmann - -
“has obferved that the folution. which is made-
flowly and “quietly, withont difengagement of
nitrous gas, affords no precipitate on the addi- .
tion of water; whereas that which .is made by
the affifiance of heat, and with lofs of nitrous
gas, affords a precipitate. It appears that the
nitric acid, ﬂfﬁﬁed by. heat, is capable. of becom-
ing loaded with an cmcﬁ; of mereurial oxide,
* which it lets fall when dilated with water. 1
" The method of ‘performing the folution, and |
the procefs made ufeof to cryftallize it, have an
equal influence ‘upon the form of the cr }ﬂals '
1. The folution mdd{, in the cold, and left to
fpontaneous cmpomtmn, affords cryftals which
appeared to Mr. DF’ Lifle to be o¢tahedral pyra-
mids, truncated near their bafe, and having the
four angles refulting from the junélion of the
bafes of their pyramids likewife truncated, 2. If -
the fame folution be evaporated, lnng_ and acute
blades are obtained, lying one upon the other,
and firiated obliquely acrofs. = 3. Fhe folution
3 , e ]

. .* . e .
- . . -
= e | S TS R M S ———
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of ‘mercury tffected by heat; affords flat and
acute needles, ftriated Iﬁnw{hways

| Thc nitrate of mercury 15 corrofive ; it de-
. tonates apon coals when i 1t 1s very dry, and mm‘-t:s
a whitith flame of Lnnﬁdemﬁlc brilliancy. '
cipsii DB memunﬂl nitrate, hcdted in acr umblc, 15
. 'fuﬁ,d and emits a_confidérable quantlt} of ni-

% tmus gas,’ tcg‘c:.tlu.: with its water of myﬂnlh?q-: .

" tion: The ‘remaining mtdc becomes yt‘:l]m'. :
and at' length aflames a.]_ncly red colour, and |
forms the fubftance called Red Precipitate. In
order to I’I‘l’ikﬂ a very. fine rﬁd precipitate, the

N __mmcurlal folution muft be put into a retort, and

difiilled until no more vapours come: over. "An

-~ " additional. quantity of nitric acid muf¥ then' be

poured on the remainder, and hkewife difiilled

off. ~ After three or* four repeated diftillations, a
“very beautiful precipitate is obtained in_finall
cryitals, of a wery fuperb red colour. :

The folution -of mercurial nitrate forms mer-
~ curial water. It is of ufe to afcertain the pre-
fence’ of - ﬁﬂphunu: and murlatm falts. in Im» |
neral w*ltcrs ' ' :

The amds, thc a'lLﬂhs the earthq, and fome
of the metals, likewife pr ecipitate mercury from
its folution in the nitric acid. Thefe precipi-
tates always confift of the oxides of Iercury in
a greater or lefs degree of perfeétion, according

to
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to quch mrcumﬂances their colour is fllbj&& to
variation. On th;s ht:ad Lﬂmery, Baume, &ec..
may be confulted.” |
=M. Bayen has - d]f-:':mcrcd that fome Df’ thefe -
. preclpltates poﬂ'ﬂfs the. property of fulmlmtmg,
" whf:n mixed with a finall quantity.of fublimed -
fulphur. This che:mlﬁ has pomtchc:-ut three— -
-3, The precipitate faf mercury fmm its folution
in the nitric. acid by the a:[ﬁﬁanc:ﬂ of the carbo- . -
y nate of ammoniac. 2. The preclpliatc of the . -4
- ﬁlme fluid by lithe-water. Tht’.‘. Erec:pltﬂts .
: ~ofthe folution of corrofive fubhmat& by lime-: ",
| water “Half a gros is to be triturated with fix- =
grams c-f fublimed fulphur. Afh—:r the detona- . | -
- .tion, a vmlat—cc:luured pc}wdr:.r remama, whlch '
affords a fine cinnabar by, fublimatmn. |
3. The muriatic acid dcles not fenfibly act ol
~upon ‘mercury : but if it be gltgeﬁcd for a.long | .8
time upon the metal, it oxides ity ard at legth s .
- diffolves the oxide, as may be mncfuded frﬂm-’ 18 VS !
‘the experiments of I—Iomberg, ml"crtr:.d in the i °
-' vnlume of the A{:ademy of Smr:ncc:u {br the year
17@0 ! : . Lt 3
The murmttc acid complﬂtely dlfﬁ}lves tbc_‘-.% |
mercurial oxides. When thefe oxides are nearly . .
~in the metallic ﬁate or charged w1th a fmall
-quantity of oxigene, the muriate. c-f me:rcury
is formed. When, on the: cuntrary, the oxide

of -

.- s @
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of mercury is faturated with oxigene, the oxi-
genated muriate of mercury, or corrofive fubli-
mate of mereury, is formed.

Corrofive fublimate ma.y be formed accard-.
ing to.two mﬂthﬂds; in the dry way, or in the
humid way. i

_ To make this falt i in the dry way, th‘c upcratﬂr
may proceed in various manners. |

1. Equal parts of dried nitrate of mcrcury, e
decrepitated muriate of foda, and fulphate of
iron calcined to’ whitenefs, are mixed together.

'This mixture being expofed to fublimation;, the
-produét which arifes is. c{}rmﬁvc {fublimate.

2. Running mercury is ufed in Holland in-

- ftead of the nitrate of mercury; and the fame

refults may be obtained by ufing g oxide of *
mercury whatever,

3. Equal parts of the fulphure of mercury,
and the decrepitated muriate of foda, afford
the fame falt by fublimation. This proces of

. Kunckel has been reyived by Boulduc.
o sde2ME, Monunet affures us that he obtained f
~corrofive fublimate by treating the dry muriate

‘of foda, anda mercurial oxide, in the way of dif=
‘tillation in a retort, |

If mercury be diffolved in the 0‘{1gﬂnated
muriatic. -acid, the folution;  when concen-
trated,  affords very fine corrofive fublimate.

Vol 1T, " Ee e L
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It may likewife be obtained by precipitating ths
mercury from mercurial water by the fame acid,
and evaporating the folution.

I have obtained very fine fublimate by pre-
fenting a mercurial oxide, {ufficiently loaded
with D}Li‘gﬂtlﬂ, to the ordinary muriatic acid.
One pound of muriatic acid, at the firength of
twenty-five degrees, poured upon one pound of”
“red oxide by the nitric acid, difeolours it, in a
fhort time diflolves it with a violent heats and
this folution, diluted with water, and properly
evaporated, affords fromtwelve tofourteen ounces
of cryfials of corrofive fublimate.

The corrofive muriate of mercury has aftyptic
talte, followed by an exceedingly difagrecable
 metallic tafte.  When placed on hot coals,
it is diffipated in fumes ; when flowly heated in
fubliming veflels, it rifes i prifmatic eryfials,
fo much flattened, that their faces are fcarcely
diftinguithable. The aflemblage of thefe has
induced authors to compare them tor fword
blades lying acrafs cach other.

This falt is foluble in nineteen parts of water;

~and when the folution is concentrated, it afﬁ}rds:

cryfials fimilar to thofc obtained by fublima-

tion. -
Barytes, magnefia, and lime decompofe this

falt. Half a gros of corrofive fublimate in pow-
der,
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dery thrown into a pint of lime-water, forms
a yé.liow precipitate.  This fluid is known by
the name of Phagedenic Water.

- Fixed alkali prﬁcipitatqs; the mercury in an
orange-coloured oxide; and volatile alkali in
the form of a white powder, which becomes
brown in a fhort time. |

The fame muriatic acid, combined with a lefs
perfect oxide of mercury, forms the mild muri-
ate of mercury, or mercurius dulcis.  This com-
bination may likewife be made by two methods s
by the dry, or the humid way.

1. In the dry way, four parts of corrofive
muriate of mercury are triturated in a mortar
with three of running mercury. When the
mercury has difappeared, the mixtuare is put into
phials, and fublimed three fucceflive times, in
order that the combination may be more ac-
curate. This fublimate differs from corrofive
fublimate by its infolubility in water, its infi-
pidity, and the form of its cryfials, which are
tetrahedral pyramids, terminated by four-fided
pyramids. To obtain this regular torm, it is
neceflary that the fublimation fhould be made
at a moderate heat ; for, if the heat be {ufficient
to liquefy the falt, the refult is merely a cruft,
with no appearance of cryftals. As the tritura-
tion of corrofive {ublimate is dangerous, on ac-

Eea count
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count of the powder which rifes, Mr. Bau-
mé pours a finall quantity of water upon the
mixture. This liquid accelerates the tritura-
tion, and prevents the rifing of the defiructive
powder.

Mr. Bailleau has likewife propofed the incor-
porating of corrofive fublimate with water, and
triturating it with running mercury. The-com-
bination is completed by digefting the mixture
on a fand-bath by a gentle heat. The matter
becomes white, and requires only a fingle fubli-
mation. Whenever it is fufpeéted that mercu-
rius dulcis ftill retains a portion of correfive fub-
limate, nothing more is necefiary to be done than
to triturate it, and pour boiling water upon it;
for by this means the whole of the foluble falt
which may have remained is carried off.

Mr. Baumé has proved that there is no in-
termediatc ftate between mercurius duleis and
corrofive fublimate. If lefs mercury be added
to the fublimate, a proportional quantity of
mercurius dulcis only fublimes, and the reft
rifes in the form of corrofive fublimate; if a
greater quantity of mercury be added than is.
neceflary to convert the whole into mercurius.
dulcis, the excefs remains in the form of run-
ning mercury.

The fame chemift has likewife proved, that a

portion.
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portion of the mercury is always loft at each
fublimation ; and that a {mall quantity of cor-
rofive fublimate is formed, which arifes from
the alteration of the mercury. Hence it fol-
lows that the mercurial panacea, which is made
by fubliming mercurius dulcis eight or nine
times, is a more fufpicious remedy than the
mercurius dulcis itfelf.

2. Mercurius dulcis may likewife be made
by decompofing mercurial water by a folution
of the muriate of foda. The white precipitate
which is obtained may be fublimed, and forms
an excellent mercurius dulcis. I communicated
this procefs to the Society of Sciences at Mont-
pellier, two years before Mr. Scheele made it
known.

The corrofive muriate of mercury differs
therefore from the mild muriate by the ftate of
its acid.

The mercurial oxides are equally foluble in
the other acids. ‘

3. A folution of borax, mixed with mercu-
rial water, forms a very abundant yellow preci-
pitate, which is nothing elfe but the combi-
nation of the acid of borax and mercury. A
fmall quantity of this falt remains in folution,
which may be obtained in brilliant cryfials by
evaporation,

Ees 4. The
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bar, or the red fulphurated oxide. But in order
to make it with a greater degree of accuracy,
four ounces of fublimed fulphur are fufed in an
unglazed carthen pot, and one pound of mer-
cury mixed with it by ftirring or agitation.
When thefe fubftances have combined to a cer-
tain degree, the mixture {fpontancoufly takes
fire, and is fuffered to burn about a minute.
The flame 1s then fmothered, and the refidue
pulverized, which forms a violet powder, ufually
weighing about feventeen ounces five gros.
This powder, being fublimed, affords a fubli- .
mate of a livid red colour ; which, when pound-
c¢d, exhibits a fine red colour, known by the
name of Vermilion.

Three parts of cinnabar, mixed with two
ounces of ion filings, afford very pure mercu-
ry by diftillation, which is called mercury re-
vived from cinnabar. Lime, the alkalis, and
moft of the metals, may be fubfiituted inftead
of the iron.

Mercury amalgamates with moft other metals.
On this property is founded the art of water-
gilding, or gilding upon metals, the tinning of
glafies, the working of gold and filver mines, &c.

Mercury is likewife ufed in the conftrudion
of meteorological infiruments, in which it pof-
{efies the advantage over other fluids—1. That

Eegyg it
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it does not eafily freeze. 2. It is more eafily
and gradually dilatable, according to the fine
experiments of Mefilrs. Bouquet and Lavoifier,
3. It is very nearly of the fame quality in dif-
ferent {pecimens.

Mercury may -be ufed in fubflance as a re-
medy againft the volvulus, and it has never
been obferved to produce bad effeéts. It is
mixed with fat, to form unguents very much
ufed in venereal cafes, Thefe are prepared with
one-third or half their weight of mercury, ac-
cording to the exigence of the cafe.

The mercurial water is ufed as an efcha-
rotic. :

The red oxides anfwer the fame purpofe.

The mild mercurial muriate is ufed as a pur-
gative, It enters into the compofition of pills
which are ufed in venereal cafes, with the in-
tention of carrying off the morbific matter by
the fkin.

The corrofive- muriate of mercury is of very
extenfive ufe, more efpecially againft venereal
diforders.  This remedy requires fkill and
prudence; but I have received it as the com-
mon opinion of all phyficians of reputation,
that it is the moft powerful and certain remedy
pofiefled by the art of medicine. In a large

dofe it irritates the fyfiem, affects the fiomach,
occafions
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occafions fpafims in the lower belly, and leaves
impreffions which are difficult to be eradi-
cated.

Cinnabar is ufed in fumigations, to deftroy
certain infe@s which attach themfelves to the
fkin, It is likewife ufed as a pigment.

G A P KT

Concerning Silver.

ILVER is a metal of a white colour,

poflefling neither fmell nor tafte, nearly
unalterable by fire, very ductile and tenacious.
A cubic foot of this metal caft weighs feven
hundred and twelve pounds; the fpecific gra-
vity of caft filver is 10,1752. See Briffon.—
It is found in the earth in five different fiates,
which we fhall proceed to confider.

1. Virgin or native filver.—Native filver is
found in various forms. 1. In ramifications
compofed of oftahedrons inferted one in the
other. This variety is known by moft minera-
logifts under the name of Virgin Silver in Ve-
getation, Your procefles, indicated by Mr.

Sage,
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Sagé, are known for the eryftallization of filver :
amalgamation, redution by phofphorus, re-
duction by copper, and fufion.

A detail of thefe four proceffes may be feen
in his Analyfe Chimique, book iii. p. 238 et
feq. |

Native filver is likewife found in fmall ca-
pillary, flexible, and intertwined threads. The
decompofition of the red or vitreous filver gives
rife to this fpecies; it may even be produced
by a flow calcination of one of thefe ores.

Silver is likewife found in irregular forms ;
cither in finall plates difperfed in the gangues,
or in mafles.  Albinus reports, in the Chronicle
of the Mines of Mifnia, that in the year 1478
a lump of native filver was found at Schnee-
burg, weighing four hundred quintals. Duke
Albert of Saxony defcended into the mine to
fec this furprifing mafs of filver, and had dinner .
ferved up upon it.

2. The vitreous filver ore, or filver minera.
lized by fulphur.—This ore is of a grey colour,
and ‘“may be cut like lead. It cryftallizes in
octahedrons, or in truncated cubes, and is moft
frequently found of an indeterminate figure.
The fulphur may be extracted by heat. It af-
fords about fixteen pounds in the quintal.

When the fulphur is contained in a greater

5 pl'{]—
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proportion in this ore, it becomes black, po-
rous, and friable.

3. Red filver ore: filver mineralized by ful-
phur and arfenic.—This fpecies cryfiallizes in
hexahedral pyramids, terminating in an obtufe
trihedral pyramid, with rhombic faces. It is
frequently found in irregular mafies of no deter-
minate figure. It poflefics the colour and tranf-
parency of the ruby.

Mr. Sage has obtained from this ore, by dif=
tillation, water, carbonic acid, and the fulphu-
rated yellow and red oxides ef arfenic. 1f this
ore be calcined in a teft, and the mineralizer
be fuffered to exhale, the refidue is found to
be in the metallic ftate, exhibiting contorted
threads of filver at its furface. Part of the fil-
ver pafics to the flate of grey oxide in this ope-
ration.

. 4. White antimonial filver ore: filver and
antimony mineralized by fulphur.—This ore is
as white as filver; it is brittle, and of a granu-
lated fracture. Sometimes it is found in hexa-
hedral prifms, truncated, and flat at each end -
- this kind is found in the principality of Furfien-
burg. When expofed to heat, it becomes as
fluid “as water, ~emits antimony and fulphur,
and ‘leaves the filver behind, together with an
oxide of antimony. This femi-metal is cleared

off
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off by fufion, affifted by proper fiuxes, and cu-
pellation.

5. The corneous ore of filver, or muriate of
filver.—This fpecies is of a dirty yellow grey :
it is foft, and may be eafily broken or cut.
A gentle heat caufes it to flow; it fublimes
without decompofition, is moft frequently
found of no regular form, but fometimes cry{-
tallized in cubes. The muriatic acid is its mi-
neralizer. Mr. Woulfe has thewn that it like-
wife contains a fmall quantity of fulphuric acid.

6. Silver is alfo very frequently alloyed with

various metals, fuch as lead, copper, bifinuth,
cobalt; and thefe ores are fometimes wrought
on account of the quantity of filver they con-
tamn.

The manner of workinga filver ore varies
according to its nature; but all the procefies
~ufed in vartous countries may be requced to
the following :

1. In Peru. and Mexico the mineral s
pounded, roafted, wafhed, and afterwards tr-
turated with mercury in copper boilers filled
with water kept at the boiling heat. 'The whole
is agitated by means of a kind of mill. The
amalzam is afterwards exprefled in a fkin ; then
heated, to drive off the remaining mercury ;

after which procefs the filver remains alone.
This

By Sege 5 S ™ N
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This method is defective—1. Becaufe the
fire volatilizes a portion of the muriate of filver
which abounds in thefe ores. 2. The wath-
ings carry with them a portion of the oxide of
filver. 3. The mercury does not amalgamate
either with the muriates of filver, or the ful-
phates of that metal.

2. When filver ores, mineralized by fulphur
or arfenic, arc to be wrought, they are roafted,
pounded, wafhed, and fufed with lead. This
metal feizes all the filver, from which it is agam
feparated by cupellation.

3. When the filver ore is poor, it is fufed
with cupreous pyrites, and the mixture treated
in the way of liquation.—See the article
Lead. 3

To determine the degree of purity of the fil-
ver, a given weight of filver is fuppofed to be
compofed of twelve parts, called pennyweights ;
each pennyweight is divided into twenty-four
grains. Silver, clear of all mixture, is faid to
be twelve pennyweights fine.

In order toaflay filver, and to afcertain ity
degree of finenefs, the regulation of the Court
of Monjes of France prefcribes, that thirty-fix
grains of filver be taken, and wrapped in a
Plate of lead containing no fine metal, and then
expofed to cupellation. From the lofs which the
button of filver that remains on the cupel has

I fuffered,
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fuffered, a judgment is made of the quantity of
alloy.. If the lofs be one twelfth of the whole,
the filver is faid to be eleven pennyweights
fine. The details relating to this operation may
be feen in L’Art d'effayer I'Or et I Argent, par
M. Sage. |

Silver may be rendered hard by mixing it
with copper ; and for this reafon it is alloyed
with that metal for filverfmiths’ work, as well
as for the coinage. The law permits one-twelfth
of alloy in filver money *; and it is this portion
of copper which renders the folution of filver
coin in the nitric acid blue.

Silver is not changed by the conta® of air.
A confiderable heat is rt:'quired to fufe it ; but
it may be volatilized by a firong fire without
alteration, as is proved by the capital experi-
ments of the Academicians of Paris, made in
the focus of the lens of Mr. Trudame. This
metal emits a thick fume, which whitens plates
of gold expofed immediately over it.

Junker converted filver into glafs, by treating
it in a way of reverberation, after the manner
of Ifaacus Hollandus, in a very firong fire.

Macquer, by expcfing filver twenty times
fucceflively to the porcelain furnace of Seves,
obtained glafs of an olive green colour. It was
likewife obferved that this metal, whep expofed
% The Britith coinage is 11 ounces 2 pennyweights fines T,

5 - to
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to the focus.of a burning mirror, prefented a
white pulverulent matter on its {urface, and a
greenifh vitreous covering on the fupport upon
which it was placed. |

Though thefe experiments clearly prove that
filver is capable of combining with oxigene,
the difficulty which is found in effedting this
combination, and the facility with which this air
is difengaged from the oxides of filver, prove
that there is but little affinity between thefe two
{ubftances.

If filver in a ftate of extreme divifion be pre-
fented to the concentrated and boiling fulphuric
acid, fulphureous gas is difengaged : the filver
is reduced into a white matter, which is a true
oxide of filver; and contains a finall quantity
of fulphate, which may be obtained in fmall
needles, or m plates formed by the union of
thefe needles lengthways, as Mr. De Fourcroy
has obferved. This falt flows by heat, and is
very fixed. If filver be precipitated by metals
or alkalis, thefe precipitates are reducible with-
out addition.

The nitric acid diflolves filver with rapidity :
much nitrous gas is difengaged. The folution
is at firft blue : but this colour difappears when
the filver is pure ; and degenerates into a green
colour, if it be alloyed with copper. The nitric

acid
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acid is capable of diffolving more than half its
weight of filver. The folution then lets fall
cryftals in hexagonal, triangular, or fquare
plates, which are called Nitrate of Silver, Lunar
Cryfials, Lunar Nitre, &c.

The {olution of thefe cryftals, generally
known by the name of Solution of Silver, is
very cauftic. It colours the fkin black, burns
the cpidermis, and {fo completely deftroys its
organization, that the fpot difappears only by
the renewing of the fkin.

The nitrate of filver melts on burning coals ;
but if it be expofed to a gentle heat, in earth-
en or metallic veflels, it liquefies, and may
then be caft in moulds. This fufed nitrate
of filver forms the lapis infernalis. Care muft
be taken to pour it out as foon as it is fufed ;
becaufe otherwife the acid would be difengaged,
the filver would be revived, and the lapis infer-
nalis, or lunar cauflic, would lofe its virtue.

Lapis infernalis, made with pure filver, and
prepared as above defcribed, is whitith 3 whereas
it is blackith when fuffered to remain in fufion
for any time.

Lapis infernalis is very frequently mixed with
nitrate of copper. This fraud is reprehenfible,
becaufe it is an alloy which renders wounds of

a bad charadter.
The

ST SR
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The lapis infernalis is ufed as an eftharotic, -
and to corrode fungous excrefcences.

Silver may be precipitated from its folution
by lime-water, alkalis, and feveral metals.
Thefe laft exhibit very important phenomena.

1. A plate of copper, immerfed in a folution
of filver diluted in water, precipitates the metal.
It adheres at the moment of precipitation to the
furface of the copper, where it forms a Kind of
mofs. In proportion as the filver is precipitated
the water aflumes a blue tinge; wliich proves that
the copper is diflfolved in the nitric acid; in the
room of the filver. When the whole of the fil-
ver is difengagcd, the water is to be decanted,
the filver dried, and fufed in crucibles, to be caft
into ingots. This filver almoft always retains a
fmall quantity of copper; of which it may be
deprived by cupellation- with lead, which ren-
ders the filver pure: this procefs is ufed in the
mints, where the parting operation of gold from
filver is performed. The firft fiep confifis in
feparating the filver by means of nitric acid;
and this is afterwards precipitated by the addi-
tion of copper.

2. The filver is likewife precipitated by mer-
cury. In this eperation it amalgamates with a
fmall quantity of the mercury, and forms tetra-
hedral cryfials terminated by a tetrahedral py- -

Vor. L X £ rathid
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ramid, which cryfials are articulated into eacl:
other. This arrangement gives them the form
of a vegetation; and has caufed the precipitate
to be known by the name of the Tree of Diana,

Arbor Diane. Lemery, Homberg, and other

chemifts, have fucceflively publithed procefies
to produce this phenomenon ; but that which
has fucceeded beft in my hands, is defcribed by
Mr. Baumé. Six gros of the folution of filver,
and four of that of mercury, both well faturated,
are taken, and diluted with five ounces of dif~
tilled water. Thefe are to be putintoa conical
veflel ; and an amalgam of feven parts of mer-
cury, and one of filver, is to be poured in. A
multitude of Tmall cryfials infiantly appear to
difengage themfelves from the furface of the
amalgam, upon which new onesarticulate them-
telves; and a vegetation is produced, which

petceptibly rifes under the eye of the fpe&ator.

To render this phenomenon more ftriking, I
decant the exhaufied water, and {ubftitute freth ;
by this means I can fill any veffel whatever with
thefe vegetations. The mercury amalgamated
with the filver, in this operation, may be fepa-

rated by means of fire. |
The muriatic acid does not diflolve filver,
but it fpeedily diffolves its oxides. The oxi-
senated muriatic acid diflolves filver.
' To
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To produce a certain and fpeedy combina-
tion of the muriatic acid with filver, this acid
is to be poured into a folution of the nitrate of
filver. A precipitate immediately falls down,
which is known by the name of Luna Cornea.
This muriate of filver is very fufible ; and runs
into a grey and tranfparent fubftance, confide-
rably refembling horn. . If a ftronger degree of
heat be applied, it is decompofed, part is vo-
latilized, and the "other part reduced inte
filver.

The munate of filver, expofed to the light
of the fun, becomes brown in a fhort time. Oxi-
genous gas is difengaged ; which may be col-
lefted by placing it under water, according to
the procefs of Mr. Berthollet. Moft of the fo-
lutions of the metals have the fame property.
Lunar nitre likewife becomes coloured, and
emits its oxigene and nitrous gas.

One pound of boiling water does not dif-
folve more than three or four grains of muriate
of filver, according to the obfervation of Mr,
Monet. The alkalis are capable of decom-
pofing the muriate of filver, and feparating the
metal. The filver may be difengaged from its
muriate by fufion with three parts of black
flux.

Mr. Berthollet hds taught us the following
- Ffa procefs,
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,procefs, to form the moft dreadful and the moft

aftonifhing fulminating powder we have yet
been acquainted with. Take fine filver of cu-
pellation ; diffolve it in the nitric acid ; precipi-
tate this folution by lime-water ; decant the wa-
ter, and expofe the oxide for three days to the
air, Mr. Berthollet is of opinion that the pre-
fence of light has fome influence in the fuccef;
of this experiment.

Mix this dried oxide in ammoniac, or volatile
alkali, and 1t will affume the form of a black
powder : decant the fluld, and leave the powder
to dry in the open air. This is the fulminating
filver. L

Gunpowder, and even fulminating gold it-
felf, cannot be compared with this new produé.
The conta& of fire is neceflary to caufe gun-
powder to detonate; and a determinate degree
of heat is required to caufe fulminating gold
to fulminate : ‘but the contact of a cold body is
fufficient to produce the detonation of fulmi-
nating filver. In a word, this produ&, once
obtained, can no longer be touched : no at-
tempts muft be made to inclofe it in a bottle,
but it muft be left in the capfule wherein the
evaporation. was performed.

It is ufelefs to obferve, that the fulmination
ought not to be attempted but with finall quan-
titiese

— e e et
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tities; the weight of a grain, for example:
for a larger mafs would give rife to a dangerous
detonation. The neceflity of making this pre-
paration with the face covered with a matk
with glafs eyes, may be cafily conceived. Itis
prudent to dry the fulminating filver in finall
metallic capfules.

The following experiment will complete the
notion which ought to be formed of the fulmi-
nating property of this preparation.

Take the ammoniac which was ufed in the
converfion of the oxide of filver into the black
precipitate which forms fulminating filver; put
this ammoniac into a finall mattrafs of thin glafs,
and let it be fubjected to the degree of ebullition
neceflary to complete the combination. Take
the mattrafs from the fire ; and’a rough cover-
ing of cryfials will be formed on its inter-
nal furface which is beneath the fluid. If
one of thefe cryftals beneath the cold fluid
be touched, an explofion takes place which
breaks the mattrafs. |

The procefs for obtaining fulminating filver
being deferibed, its effects known, and  the
cautions neceflary for repeating the experiment
being well afcertained, we thall fpeak a word
- concerning the theory of the phenomenon : it is
¥.13 ‘ the
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the fame as that of fulminating gold, laid down

by Berthollet.—See the Memoirs of the Royal

Academy of Sciences for the year 1785. /

In this operation, the _'d};iggne, which ad-
heres very flightly to the filver, combines with
the hydrogene of the ammoniac, From the
combination of the nxige:ne_and the hydrogene,

water in the fiate of vapour is produced. This
~ water, inftantly vaporized, and pofiefling all
the elafticity anld expanfive force of that ﬂ:atcf:,
is the princii)al caufe of the phenomenon ; in
which the nitrogene, which is difengaged from
the ammoniac, with its whole expanfibility, like-
wife bears a principal part. - *

After the fulmination, the filver is found re-
duced or revivified ; that is to fay, it has refumed
its metallic ftate. It again becomes the fame
white, brilliant, and pure metal which it was
when taken out of the cupel.

The principal ufe of filver is in coinage, as |

the reprefentative fign of the value’ of other
cominodities.

Its metallic brilliancy has caufed it to be
adopted as an ornament ; its hardnefs, and un-
changeablenefs in the air, render it very va-
lnable. .

It is alloyed with copper, to form folder;

' whence
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manner as to have the appearance of hexagonal
plates. This native gold is alloyed with a {mai}
quantity of filver; which, according to Mr.
Sage, gives it a pale yellow colour. It has
likewife been found cryftallized in tetrahedral
prifms, terminated by four-fided pyramids. The
amalgam made with certain precautions is like-
wife capable of caufing gold to aflume a form
nearly 1’imila.1:JL according to Mr, Sage; and
gold reduced by phofphorus fﬂmet:mﬂs exhi-
bits oltahedral cryftals.

Gold likewife cryftallizes by fufion. Mefirs.
Tillet and Mongez obtained it in fhort qua-
drangular pyramids.” |

2. Native gold fometimes exhibts fibres or
filaments of various lengths; it is likewife found
in plates diffeminated on a gangue. The gold
ore of Lagardet, a few leagues diftant from Al-
lemont in Dauphiny, is of this kind. 3. Gold
is likewife found fometimes in fmall plates or
fpangles, difperfed in fand or earths: under this
form it is found in the auriferous rivers, fuch
as the Ariege, the Ceze, the Gardon, the Rhone,
Thefe {mall plates are fometimes one line in
diameter, but moft commonly too fmall to be

feen by the naked eye. 4. Gold is fometimes

found in irregular mafits ; in which inftance it
i known by the name of Gold Duft. Very

largc
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large pieces of this kind are found in Mexico
and Peru,

2. Gold is fometimes mineralized by fulphur,
by the means of fire. The auriferous pyrites
are frequently found in Peru, Siberia, Sweden,
Hungary, &c. To afcertain whether a pyrites
cqntains gold or not, it muit be pounded, and
nitric acid poured upon it until it takes nothing
more up.  This folution muft then be diluted
with much water. The lighteft infoluble parts
may be catried off by wathings 3 and the refidue,
upon examingtion, will thew whether it con-
tamns gold or not.

When the martial pyrites is decompofed, the
gold is always difengaged; and it is probable
that the fmall plates of gold in the auriferous
rivers arc afforded by a decompofition of this
kind, Fighs |

Gold is fometimes mineralized by fulphur,
with the affifiance of zinc, as'in the gold mine
“of Nagyag. 'This ore likewife contains lead,
gntimony, copper, filver, and gold.

3. Mr. Sage has given a defcription and ana-
- lyfis of an arfenical ore of gald. |

4. Gold likewife exifis naturally in vege-
tables. Bechler obtained it. Henckel affirmed
that they contain it; and Mr. Sage has re-
fumed this enquiry, and found it according to
. ' - the
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the following table, which exprefles the quans
tities of gold obtained from the quintal of the
feveral carths,

Qunce. | Gros. Grains.

Rotted manure (terreau) > o 1 56
Earth of uncultivated ground }
(terre de Bruyere)
(arden mould - = o 5 o
~ Mould of a kitchen garden :
f e
.

o 2.t 1 ghl

manured with dung yearly

for fixty years 40

Thefe refults were at firft contefted ; but at
prefent it appears to be generally agreed that
gold is obtained, but in a les quantity, Mr,
Berthollet obtained forty grains and eight twen-
ty-fifths of gold in the quintal of afhes. Mef-
fieurs Rouelle, Darcet, and Deyeux likewife
obtained it.

It is therefore a phyfical fa&, that gold emﬁs
in vegetables.

The method of working the ores of gold is
nearly the fame as that ufed with filver ores,
‘When the gold is in a native fiate, nothing
more is required than to divide the ore by the
pounding mill, and afterwards to wath and
amalgamate it. I the ore be mineralized, it
is torrefied, pounded, wafhed, fufed with lead,
and afterwards cupelled. ~Eliquation is like-

wife ufed for poor ores, '
' Thofe

"
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Thofe perfons who f::-,.plnre the gold in I'ma]l
plates diffeminated in the fand of certain rivers,
are known in France by the¢ name of Orpail-
leurs, or Pailloteurs, The Paiu-‘;)tﬂﬂ;rﬁ of the
river Uze, after having afcertained that the earth
is fufficiently rich to be wrought, place a table
of feveral feet in length, and about a foot and a
half in width, on the banks of the river, with
ledges round three of its fides. Pieces of ftuff
with a long ndp are nailed on to this board ;
and the, fand is thrown upon 1it, and wafhed, to’
carry away the lighter particles. When the
ftuff is fufficiently charged with the finall par-
ticles of gold, it is thaken into a veflel, agitated
with water, to carry off the Iig{ltﬂﬁ fand, and
afterwards amalgamated with mercury*. Mr,
Ell has given us an ample account of the pro-
cefs ufed in working the gold ores in Spanith
South America. A fufficient quantity of water

* For a very full account of the treatment of auriferous
fands, the following works may be confulted :—1. The Me-
moir of Mr. Reaumur on the Auriferous Sands of France,
printed among thofe of the Academy for the year 1718.
The Memoir of, Mr. Guetard on the Ariege, inferted in the
volume for 1761. 3. The Memoir upon the Gold which is
obtained from the Ariege in the county of Foix, by the Ba-
ren de Dietrich, * In this laft work, the various procefles are
difcuffed ; and this celcbrated mineralogift propofes others
more ceconemical and advantageeus,

15
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is progured to wafh them. A fiream is made
to carry off the earth, and every lighter fub-
ftance. Negro flaves, difperfed on the banks,
throw in frefh earth ;. while others, ﬁauding mn
" the brook, work it about with their feet and
hands. Care is taken to lay pieces of wood
acrofs the current of the water, to retain the
hghter particles of the metal. This work is
‘continued for'a month, and even for ‘years to-
gether. 'When it is propofed to terminate it,
the water is turned off ; and then, in prefence of
the mafter, the workmen take up the fand with
wooden vefiels, in the form of fhallow funnels,
of one foot in diameter, at the bottom of which
' 1s an aperture of one inch in width. This dith
is filled with fand; and by a circular motion
the lighter fubfiances are caufed to flow off,
while the heavier fettle to the bottom. The
platina is afterwards feparated grain by grain,
with the blade of a knife, upon a fmooth
board. The reft is amalgamated, firfi by work-
ing with the hands, and afterwards with a
wooden rpeﬁlc in mortars of guaiacum wood ;
after which the mercury is feparated from the
gold by fire.

The Baron de Born has reduced the method
of working all the ores of filver and gold to one
fin gle procefs, The account which he has given

pf
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of this procefs in his work, may be reduced to
the following operations :

1. The mineral is pounded, divided, and
fifted.

2. It is properly roafted.

3. It is mixed with muriate of foda, water,
and mercury ; and agitation is ufed to facilitate
the amalgamation.

4. The mercury is exprefled from,the amal-
g |

5. The exprefled mercury is expofed to dif-
tillation. ‘

6. The filver is refined by the cupel.

"Thefe operations were firft executed at Schem-
nitz in Hungary, and afterwards at Joachim-
ftal in Bohemia, in the prefence of the greateft
“mineralogifts in Europe, fent thither by the va-
rious fovereigns of Europe.

The muriate of foda is ufed to decompofe the
fulphates produced by the calcinations.

To determine the finenefs of gold with accu-
racy, the pureft is fuppofed to be twenty-four
_carats, and thefe carats are divided into thirty-
fecond parts; the carat is always reprefented by
a grain poids de marc.

The law direéts the operations to be per-
formed upon twenty-four grains of gold, to-
lerates twelve, and probibits fix, on account

of
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of the difficulty of appreciating ‘the divifions
which refult from thefe fmall quantities.

In the parting affay, very pure filver muft be
made ufe of. This is mixed with the gold
in the proportion of four to one, which has oc-
cafioned the name of Quartation to be given to
the proces. Mr, Sage has found that two
parts and a half of filver to one of gold form
the mixture moft proper for making the cornet
of affay. The two metals are wrapped up in a
thin piece of lead four times the weight of the
gold, and this mixture 1s put into the cupel
whenit is very hot. The refult of the cupellation
is a button containing fine gold and fine filver.
This is flattened, lamellated, and rolled up into
afpiral; put into a finall mattrafs, and fix gros
or-drams of pure nitric acid, at thirty-two de-
grees of concentration, are poured on it. As
foon as the mattrafs is heated, the metal becomes
brown, the filver is diffolved, and much red
vapours are difengaged. At the end of fifteen
minutes the folution 1s decanted ; and an ounce
of very pure acid, rather more concentrated, is
poured on, to carry away the laft portions of
filver. This folution'is decanted, after a digef-
tion of fifteen or twenty minutes ; at which pe-
riod warm water is added, and thé cornet 1s
wafhed until the water comes off taftelefs, Itis

3 then
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then dried in a crucible, weighed, and the fine-
nefs judged by the diminution of its weight.
 Schindlers and Schutler have maintained
that gold always retains a fmall quantity of
filver, which they have called the Interhalf, or
Surplus. Mr. Sage found a fixty-fourth part
of a grain in the beft conducéted affay.

In order to feparate the filver which is dif-
folved in the nitric acid, this folution 1s diluted
with a confiderable quantity of water, and flat
pieces of copper are plunged in it ; which preci-
pitate the filver, as we have obferved in treating
of the folution of filver.

Gold, expofed to fire, becomes red-hot
before it melts. When melted it fuffers no.
alteration *, Kunckel and Boyle kept it in
a glafs-houfe furnace for feveral months with-
- out change. |

Homberg has neverthelefs obferved that this
metal, expofed to the focus of the lens of
Tfchirnaus, fmoked, was volatilized, and even
vitrified in part. Mr. Macquer has verified
* this obfervation by the mirror of Mr. De Tru-
daine; he obferved the gold fume, become vo-
latilized, and covered 'with a dull pelligle, which

* Gold, when fufed by a ftrong heat, is of a bﬂlutiﬂ:ﬂ
green colour during the fufion. T.

Con-
B
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conflituted a violet-coloured oxide towards the
middle. <

Gold is not attacked by the fulphuric acid.

The nitric acid appears to have a real a&tion
upon it. Brandt is the firft who announced the
folution of gold by this acid. The experiments
were made in the prefence of the King of Swe-
den, and verified by his Academy. Mefiis.
Scheffer and Bergmann have confirmed the af-
fertion of Brandt; and Mr. Sage afterwards
publifhed a feries of experiments on this fub-
ject. I am convinced, from my own experi-
ments, feveral times repeated, that the pureft
nitric acid attacked gold in the cold, and dif-
folved a fixty-fourth part of a grain. When
very pure nitric acid is boiled upon gold equal-
Iy pure, the folution may be afcertained in three
ways—1I. By the diminution of the weight of
the metal. 2. By evaporation of the acid; in
which cafe a purple {pot remains at the bottom
of the evaporatory veflel. 3. By the parting
operation, by means of a plate of filver put into
the liquor. In this cafe black flocks are in a
fhort time difengaged, which confift of the
gold itfelf. Thefe phenomena appear to an-
nounce a true folution ; and not a fimple divi-
fion or fufpenfion, as was fuppofed.

The quantity of gold diffolved appeared to

: me
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me to vary according to the firength of the
acid, the time of the ebullition, and the thick-
nefs of the metallic body. .

The nitro-muriatic acid, and the oxigenated
muriatic acid, are the true folvents of gold.
Thefe acids attack it with greater energy in pro-
portion as they are more concentrated, and as
the furface of the gold is larger. The folution
may likewife be accelerated by heat.

This folution has a yellow colour, is cauftic,
and tinges the fkin of a purple colour. If it be
properly concentrated, it affords yellow cryftals,
refembling topazes, which affect the form of
truncated octahedrons. Thefe cryflals are a
true muriate of gold, according to Mefirs.
Bergmann, Sage, &c. If the folution of gold
be diftilled, a red liquor is obtained, which con-
fifis of the muriatio acid, coloured by a fmall
quantity of gold which it has carried over.
This fluid was diftinguithed by the adﬂpts under
the name of Red Lion.

Gold may be pre-:::pitated from its folution
of feveral colours, according to the nature of
the fubftances employed to make the precipita-
tion. Gﬂlcl is precipitated by lime and mag-
nefia in a yellow powder, in which the gold
exifts ncarly in the metallic flate; a flight de-

Vou. IL. Gg oree
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gree of heat only being neceflary to convert it
to that fiate.

The alkaiis likewife ‘prccipitatf: gold in the
form of a yellowifh powder; and the precipitate
is foluble in the fulphuric, nitric, ‘and muriatic
acids. Thefe concentrated folutions fuffer the
gold to precipitate; cryftals have not been ob-
tained from them.

If ammoniac be poured on a yellowifh folu-
tion of gold, the colour difappears; but, at the
end of a certain time, finall flocks are difen-
gaged, which become more and more yellow,
and gradually fubfide td the bottém of the vef-
fel. This precipitate, being dried in the fhade,
is known by the name of Fulminating Gold; a
denomination which it has obtained on account
of its property of detonating, when gently
heated.

Ammoniac is abfolutely neceflary to produce

this effect,

The experiments of feveral chemifis have
taught us—r1. That, by gently heating fulmi-
nating gold in copper tubes, one extremity of
which was plunged in the pneumato-chemical
apparatus by the affiftance of a {yphon, alkaline
gas is obtained, and the precipitate 15 deprived
of its fulminating property: this fine experi-

ment
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ment was made by Mr. Berthollet. 2. Berg-
mann has obferved that, by expofing fulminat-
ing gold to a gentle heat, incapable of caufing
it to fulminate, it becomes deprived of that pro-
| perty. 3. When the gold is made to fulminate
in tubes whofe extremities are inferted under a
vefiel filled with mercury, the product is nitro-
gene gas, and fome drops of water. 4. By tri-
turating fulminating gold with oily fubftances,
it is deprived of its property of fulminating.
From thefe eftablifhed faéts, it is evident that
fulminating gold is a mixture of ammoniac and
oxide of gold. 'When this mixture is heated,
the oxigene is difengaged at the fame time with
the hydrogene of the alkali. Thefe two gafes
take fire by fimple heat, detonate, and produce
water ; the nitrogene gas then remaining alone.
From, thefe principles it ought to follow, that
oily fubftances which combine with the oxigene,
acids which feize the alkali, or a gentle and long-
continued heat, which volatilizes the two princi-
ples without inflaming them, ought to deprive
this preparation of its property of fulminating.
The nitrous fulphur which Mr. Baumé tup-
pofed to be formed, in his explanation of this
phenomenoy, does not exift ; for the folutfon of
the oxide of gold by -the fulphuric acid, when
Gga preci-
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precipitated by ammoniac, affords a fulminating
precipitate.

Gold is precipitated from its folution by fe-
veral metals, fuch as lead, iron, filver, copper,
bifinuth, mercury, zinc, and tin. This laft pre-
cipitates it inftantly in the form of a powder,
difiinguithed by the name of the Purple Pow-
der of Caffius. This precipitate is much ufed
in porcelain manufactories.  Some very good

obfervations on this preparation may be feen

in the Di¢tionary of Macquer.

Gold may: likewife be precipitated from its
folution by ether : this liquor feizes the gold in
2 moment, and fometimes inftantly revivifies it.
I have feen the gold form a ftratum at the fur-
face of the liquor, and the two fluids no longer
contained a particle.

The fulphures of alkali diffolve gold com-
pletely. Nothing more is necefiary for this
purpofe, than quickly to fufe a mixture of equal
parts of fulphur and pot-afh with one-eighth of
the total weight of the gold in leaves. This fub-
fiance may then be poured out, pulverized, and
diffolved in hot water. The folution has a
yellowifh green colour. Stahl affirms that Mofes
difiolyed the golden calf by a fimilar procefs;
and that, though the beverage mufi have been

of

.-
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of a difagreeable tafte, this circumftance was an
additional reafon for preferring the method, in
order that the Ifraelites might longer retain
their difguft for idolatry.

Gold unites with moft of the metals.

Arfenic renders it brittle, as well as bifmuth,
nickel, and antimony. All thefe femi-metals
render it white and eager.

Gold unites very well with tin and lead.
Thefe two metals deprive it of all its ductility.

[ron forms a very hard alloy with gold, which
may be employed to much greater advantage
than pure gold.

Copper renders it more fufible, and commu-
nicates a reddith colour to it. “T'his alloy f'ﬂrms
money, gold plate, and toys,

Silver renders it very pale. This alloy forms
the green gold of goldfmlths

Gold 1s employed in a variety of purpm'f:s
It is entitled, by the firft rank which it holds
among metals, to the moft noble ufes. -

As its colour is agreeable to the eye, and is
not {ubject to tarnifh, it 1s ufed in ornaments, or
as toys ; for which purpofe it is wrought into a
thoufand forins, |

For fome purpofes it is drawn into very fine
wire, and ufed in embroidery. For other pur-
Pnﬁ:s it 1s extended into leaves fo extremely

Gg3 | thin,
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thin, that the flighteft breath of wind carrieg
them away : in this form it is applied upon
wooden articles by means of fize.

For other purpofes it is reduced into a very
fine powder ; in which cafe it is called Ground
Gold, Shell Gold, Gold in Rags, &e.

The ground gold is prepared by levigating the
clippings of gold leaf with honey, wathing them
with water, and drying the particles which {ub-
fide.

Shell gold confifts of ground gold mixed
with a mucilaginous water. -

In order to make the gold in rags, pieces
of linen are fteeped in a folution of gold, after-
wards dried, and then burned. When it is re-
quired to ufe them, a wet cork is dipped in
wood afhes, and rubbed upon fuch articles of
filver as are intended to be gilded.

For fome purpofes it is amalgamated with
mercury. This amalgam is applied upon cop-
per, th? furface bﬂing previoufly well cleared.
Tt. muft be fpread very even, and the mercury
driven oft by heat. This forms the or mowulu.

A coating of gilders wax is laid over the
gold thus applied. This is made with red bole,
verdigris, alum, and fulphate of iron, incorpo-
rated and fufed with yellow wax, The piece is
heated afecond time, to burn off the wax,

Gold
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Gold was formerly ufed in medicine. This
remedy was much in fafhion in the fifteenth
century, Its goodnefs has at all times been
proportioned to the dearnefs of the drug. Ber-
nard de Palifly exclaimed firongly againft the
apothecaries of his time, who demanded ducat
gold from the fick to put into their medicines,
under the pretence that the purer the gold the
more {peedy would be the reftoration of the
health of the patient.

As this metal is highly valued, the rage of
forming it confiituted a known fedt, under the
name of Alché:miﬁs, which may be divided into
two clafies, 'The one, very ignorant, f'requeﬁtl'}r
unprincipled, and moft commanly uniting both
qualities, fuffered themfelves to be impofed
on by certain phenomena, fuch as the increafe
of weight of metals by calcination, the precipi-
tation of one metal by another, and the ycllow
colour which fome bedies, and certain prepa-
rations, afte¢t. ‘They grounded their notions
on certain vague principles concerning the
formation of bodigs, their cammon origin, their
feeds, &c,

It is this fect which has caufed alchemy to be
defined, ars fine arte, crjus principium eft mentirs,
medium laborare, tertiym mendicare. Thefe alche-
uifts, after haying been themfelves the dupes
Gga for
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for a confiderable time, always endeavoured to
impofe on others ; and there are a thoufand tricks
and impofitions related of this clafs of mer,
whmh deferves only 1o be defpifed and pitied.

There 'is another clafs of alchemifts which
does not deferve to be made the - objet of
public derifion and contempt. This is formed
of celebrated men, who, grounding their ideas
on the received principles, have direéted their
refearches towards this objeét. This clafs of
men is valuable on account of their genius,
probity, and conduct. They have formed a
language, held fcarcely any communication
but with each other, and have at all times dif-
tinguifhed themfelves by their auftere manners,
and their fubmiffion to Providence. The cele-
brated Becher is a name which alone fuffices to
render this fe r{tfpcﬂﬂble The fnllmung paf=
fage, extrated from Becher, exhibits an idea of
their laﬁguaguh and manner of proceedifig in
this ftudy.

& Fﬂé.crgcr ex luna et fole mercurios, quos
cum primo ente fulphuris pracipita, preecipi-
tatum philofophorum igne attenua, exalta, et
cum fale boracis philofophorum liquefac et
fige donec fine fumo fluat. Queae, licet breviter
dia fint, lon go tamen labore acquiruntur et iti-
ngre, €x arenofo namque terreftri Arabico mari,

i
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in mare rubrum aqueum, et ex hoc in bitumi-
nofum ardens mare mortuum itinerandum eft,
non fine feopulorum et voraginum periculo, nos,
Deo fint laudes, jam appulimus ad portum.”
Becher, Phyf. Sub. i. f v. cap. iii. page 461.
in 8vo. And elfewbere, < Concludo enim, pro
thefi firmiffima, afinus eft qui contra alchymiam
loquitur, fed ftultus et nebulo qui illam prac-
ticé venalem exponit.”

The mﬂié‘hf{:tﬂd alchemifts have enriched
chemiftry with moft of the products which were
known before the late revolution. Their know-
ledge and their indefatigable ardour put them in
the fituation of profiting by all the interefiing
facts which oftered themfelves.

God forbid that I fhould induce any perfon
to enter into this path. Iwould ufe every effort
to prevent any one from engaging in this re-
fearch, fo full of difappointment, and fo danger-
ous to attach the mind to it. But I am of opi-
nion that the alchemifis have been too lightly
treated ; and that this fe&, which on many ac-
counts is worthy of commendation, has not re-
ceived the efteem and gratitude it is entitled to.

* In addition to thefe reafons, I muft obferve
that chemical phenomena become fo wonderful ;
the torch of analyfis has enlightened us to fuch
an extent; we now decompofe and reproduce

1o
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fo many fubftances, which ten }ears ago were
confidered with equal probability as indecom-
pofable as gold is now thought to be; that no
chemifi can take upon him to affirm that we may
not arrive at the art of imitatfng nature in the
formation of metals,

CafaA Pl XV,
Concerning Platina,

E were unacquainted with platina until
the yecar 1448. It is to Don Antonio
Ulloa, who accompanied. the French Academi-
cians in their famous voyage to Peru, to deter-
mine the figure of the earth, that we are in-
debted for our firft notions of this metal.
Charles Wood, who had himfelf brought
this metal from Jamaica, made experiments
upon it, which are related in the Philofophical
Tranfactions for the year 1749 and 1750.
Since that time, all the chemifts in Europe pro-
cured this metal. Meflis. Scheffer in Sweden,
Lewis in England, Margraaft’ in Prufiia, Mac-

4 P
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quer, Baumé, De Buffon, De Milly, De Lifle,
De Morveau, have fucceffively made refearches
on this fubftance: and we are indebted for great
part of our prefent knowledge of this metal to
the Baron de Sickengen.

Platina has hitherto been found only in
the metallic fiate. Its form is that of fmall’
grains, or flattened plates, of a livid white co-
Iour, intermediate between that of filver and
iron : it is from this colour that it derived its
name of Platina, or Little Silver. If the grains
of platina be carefully examined, it is found that
fome of them are rounded, and others angular,

It has been found among the auriferous fands
of South America, near the mountains of the dif-
triéts of Novita and Cytara. Thefe two metals
are almoft conftantly accompanied by a ferrugi-
nous fand obedient to the magnet. The pla-
tina of commerce ufually contains a fmall quan-
tity of mercury, arifing from the amalgamation
which the ore has undergone in extrafling the
gold. When it is required to have platina in
a very pure fiate, it muft be expofed to heat, to
drive off the mercury; and the magnetical parts,
and the iron, muft be forted out with the mag-
net. Platina itfelfis flightly attracted by the mag-
net. M. L. affirms, in a Memoir read to the
Academy of Sciences at Paris in the year 1783,

' that
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that the lighter pieces of platina only are at-
tracted by the magnet, and that they ceafe to
be acted on when they excced a certain fize.
The largeft piece of platina which has been
feen, is of the fize of a pigeon’s egg. It muft
be 1n the pofleflion of the Royal Society at Bifca.

M. L. affirmns that platinais malleable in its
natural fiate ; and he pafied it through the flat-
ting mill in the prefence of Meflis. Tillet and
Darcet,

Platina undergoes no alteration by expofure
to the air; and fire alone does not even appear
to poficfs the power of changing it. Mefirs.
Macquer and Baumé kept it feveral days in a
glafs-houfe furnace, without its grains having
{fuffered any other change than that they were
flightly agglutinated. It has neverthelefs been
afcertained that heat, kept up for a long time,
tarnifhes its furface, and increafes its weight,
Margraaft’ formerly made this obfervation,

Platina, expofed to the focus of the burning
‘mirror of Mr. De Trudaine, fumes and melts.
This metal may be hammered like gold and
filver. It may likewife be fufed upon charcoal,
by the affiftance of oxigenous gas. This fub-
ftance refifts the action of the acids, fuch as the
fulphuric, the nitric, and the muriatic acids; it
is foluble only in the oxigenated muriatic and

the
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of purity. Vefiels of platina may be formed,
by filling clay moulds with the slloy of platina
and arfenic; and expofing the mould in the
muflle, to diffipate the femi-metal.

Mr. de Morveau fubftituted the arfeniate of
pot-ath to advantage, inftead of arfenic ; and he
had already fufed platina with his vitreous
flux, made of puuﬂdcd glaf§, borax, and char-
coal.

Mr. Pelletier fufed platina, by mixing it with
pholphoric glafs and charcoal. The phofpho-
rus then unite$ with the platina ; and the phof-
phure of platina is expofed to a degree of heat
fufficient to volatilize the phofplorus.

Mr. Baumé advifes to fufe platina with a
flight addition of lead, bifmuth, antimony, or
srfenic; and to keep the alloy in the fire a long
time, to diffipate the metals which have facili-
tated the fufion.

Platina may likewife be fufed with a metal fo-
luble in an acid : the mixture being pulverized,
the alloyed metal may be diflolved; and the
pﬂwdﬁr of platina may then be fufed w:th the
flux of De Morveau.

Infiead of ufing a foluble metal, a calcinable
metal may be employed, and treated as before.

The cubic foot of crude platina weighs rogz
livres 1 ounce 7 gros 17 grains; platina pu-

| rified
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This metal is capable of being alloyed with
moft of the known metals.

Scheffer firft affirmed that arfenic rendered it
fufible. -

Mefits. Achard and De Morveau have availed
themfelves of this property to fufe it, and com-~
pofe vefiels.

Platina eafily unites with bifmuth. The re-
fult is eager, brittle, difficultly cupelled; and
the refult is a mafs which has little duétility.

Antimony likewife facilitates the fufion of
platina. The alloy is brittle ; part of the an-
timony may be difengaged by fire; but a fuffi-
cient quantity remains in combination to de-
prive the platina of its weight and du&tility.

Zinc renders this metal more fufible. The
‘alloy is very hard; great part of the zinc may
be volatilized by fire; but the platina always
retains a fmall quantity.

This metal unites eafily with tin. This alloy
1s very fufible, and flows clear; it is eager, and
very brittle: but when the tin is in a large pro-
portion, the alloy is ductile ; its grain is coarfe.
and it becomes yellow by expofure to the air.

Lead unites very well with platina, A
ftronger heat is required to fufe this than the
foregoing alloy, It is not duile ; is no longer
capable of being abforbed by the cupel, the

VoL 7. Hh abfgrp..
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abforption only taking place' when the lead 1sin
excefs; but the platina remains always united
to a confiderable portion of the metal. Never-
thelefs Meflts. Macquer and Baumé cupelled
one ounce of platina and twenty ounces of lead,
by expofing this alloy, for fifty hours, in the
hotteft part of the porcelain furnace at Seves.
Mr. De Morveau had the fame refult in Mr.
Macquer’s wind-furnace ; the operation lafted
between eleven and twelve hours. Mr. Baumé
obferved that the platina obtained by this pro-
cefs poflefles the power of being forged and
foldered completely, without the affiftance of
any -other metal, which renders it a moft va-
luable acquifition in the arts. :

Dr. Lewis could not unite forged iron with
platina ; but having melted crude iron with
this metal, there refulted an alloy fo hard that
the file could not touch it : it was dudile in the
cold, but broke thort when hot.

Copper and platina alloyed together form a
very hard metal, which is dudlile, while the cop-
per predominates in the proportion of three ox
four to one : it takes a fine polith, and was not
tarnifhed during the fpace of ten years.

- Platina, alloyed with filyer, deprives it of i3
dudtility, increafes its hardnefs, and tarnithes
its.eQlonr. ~Thefe two metals may be feparated
5 /by
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by fufion and repofe. Lewis obferved that the
filver which is fufed with platina, is thrown up
againft the fides of the crucible with a kind of
explofion : this phenomenon appears to be ow-
ing to the filver, as Mr. Darcet found it break
porcelain balls in which it was inclofed, and
out of which it was projected by the action of
the fire.

Gold is not capable of being alloyed with
platina but by the moft violent heats; the co-
lour of the gold is prodigioufly altered, and the
alloy poffefies confiderable dudtility.

_ We know enough of the properties of this me-
tal to prefume that it will prove of the greateft
ufe in the arts. Its almoft abfolute infufibility,
and its unchangeablenefs, render it of extreme
value to form chemical vefiels, fuch as crucibles,
‘and the Iike. The property of foldering or
welding without mixture, renders it preferable
to gold or filver. |

Its denfity and opacity render it likewife of
great value for the conftruétion of optical in-
ftruments; and the abbé Rochon has con-
ftructed a mirror whofe effet greatly furpafies
that of the mirrors before made of fieel and
other metals. This metal unites two qualities

never before found in one and the fame fub-
Hh2 ‘" ftance.
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hardnefs: its cryfials are octahedrons. Its fpecific
gravity is 6,0663, according to Briffon; from
4,99 to 5,8, according to Kirwan. The cubic
foot weighs 424 livres 10 ounces 3 gros 6o
grains,

When expofed without addition to the flame
of the blow-pipe, it decrepitates without melt-
ing. With foda it is divided with a {light effer-
vefcence ; is partly foluble in the native phof-
phate, or microcofmic falt ; and affords a fine
blue colour, without the leaft appearance of red
in the refracted light, as happens with cobalt. It
15 foluble in borax without eftervefcence,

Bergmann affirms that by pouring the mu-
riatic acid upon pulverized tungften, the pow-
der immediately aflumes a fine bright yellow
colour. To this charaéter Scheele adds that
ef becoming blueifh when boiled in the fulphu-
ric oid.

This fubftance has a fparry appearance, and
was long confounded with the white tin ore. It
1s_found at Bit{berg, at Riddharhittan, at Ma-
rienberg, at Altemberg in Saxony, and at Sau-
berg near Ehrenfrieder{dorff. |

Mr. Rafpe, in Crell’s Annals for June 1483,
gave an account of fwo mines of tungften in the
province of Cornwall, from which thoufands of
tons might be extracted. This philofopher ob-~

' Hbhj taingd
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tained the metal in the proportion of about
thirty-fix livres the quintal. He adds that this
metal contains little iron ; that it is very fixed,
and refractory in the fire; and that it acts on
glafs like the hardeft fteel.

Cronftedt arranges the tungften among iron
ores; and defines it to be ferrum calciforme terrd
quddam incognitd intime mixtum.

Scheele has affirmed that it is a falt refulting
from the combination of caleareous earth with a
peculiar acid ; which acid, combined with lime-
water, regenerates tungften. '

Bergmann confiders the acid earth of tung=
ften as a metallic acid,

Several procefles are at prefent known for
extraling the acid of tungfien.

1. Any defired quantity of this mineral is to
be pulverized, and fufed with four times its
weight of carbonate of pot-afh, and poured out
upon a plate of metal. The mafs is then to be
diffolved in twelve parts of boiling water. A
white powder feparates during the folution, and
falls to the bottom of the veflel. This precipi--
tate is a true carbonate of lime, mixed with a
fmall quantity of quartz, and a portion of unde-
compofed tungften. The carbonate of lime
may be taken up from the precipitate by nitric
acid ; and the remaining tungften being mixed

' : with



Extradion of the Acid of Tungflen. 471
with the former proportion of carbenate of pot=
afh, is to be fufed, diffolved, and by a repetition
© of theft operations will at length be totally de-
compofed. ' The water in which the fufed mafles
were wafthed, holds in folution a falt formed by
the tungftic acid and the alkali made ufe of.
If this folution be faturated with nitric acid, 1t
feizes the alkali; the folution becomes thick 3
and a white powder falls down, whmh is tha
tungftic acid. - :

2. Schecle, the author of this ﬁr& procefs, pro-
pofes a fecond, which confifts in digefting threé
parts of weak nitric acid upon one of pulverized
tungften. This powder becomes yellow; the
fluid is then decanted, and two parts of ammo:
niac are poured upon the yellow powder. The
powder then becomes white; and in this way
the repeated adtions of the acid and the alkali
are applied until the tungften is diflolved. - Out
of four fcruples, treated by Scheele in this man-
ner, there were three grains of infoluble matter,
which was a true quartz. By adding the pruf-
fiate of pot-ath to the nitric acid made ufe of; he
obtained two grains of Praflian blue; pot-afh
precipitated three of chalk ; and the amméniae
uniting to the nitric acid, precipitated an 4cid
powder, which is the true tungftic acid.

In this experiment the nitric acid' feizes the

Hbg lime,
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lime, and uncovers the tungftic acid which is
feized by the alkali.

The muriatic acid may be fubftituted to ad-
vantage inftead of the nitric acid, and even gives
it a yellower colour.

Scheele and Bergmann confidered this acid
powder as the true tungftic acid in a ftate of
purity. Meffis. Delhuyars have afierted that
this acid was mixed with the acid made ufe of
in obtaining it, and alfo with the alkali; they
affert that the yellow powder which is uncovered
by the digeftion of the nitric acid, is the true
acid oxide of tungften without mixture.

The white powder which is obtained by de-
compofing the alkaline folution of tungfien by
an acid, is acid to the tafte, reddens the tinc-
ture of turnfole, precipitates the fulphure of al-
kali of a green colour, and is foluble in twenty
parts of boiling water,

Properties of the white pow-
der obtained by decompofing
the folution of the ore of
twng flen by an acid,

1, An acid tafte, redden-

ing the tincture of turn.

fole,
3. Expofed to flame urzed
by the blow—p:p-_-, it paffes to
a brown

Properties of the yellow mat-

ter obtained by fire or by
wcids,

1. Infipid, reddening the .
tinfture of turnfole.

2, Treated with the blow,
pipe; it preferves its yellow
colous
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a brown and black colour, colour in the external flame ;
without affording either but {wells up, and becomes

fumes or figns of fofion.  black, without fufing, in the
interior blue flame,

3. It is foluble in twenty 3. It is infoluble, but capa-
parts of boiling water, ble of becoming fo divided as
to pafs through the filters.

4+ The three mineral acids

4. It becomes yellow by
have no a&tion upon it.

boiling in the nitric and mu-
riatic acids, and blueifh in
the fulphuric acid.

From this comparifon it appears that the acid
is purer in the yellow powder than in the white;
and the faline combinations of thefe two fub-
ftances have confirmed Mefirs. Delhuyars in
their opinion.

The yellow acid, combined with pot-afh,
either in the dry or humid way, forms a falt with
excefs of alkali. If a few drops of nitric acid
be poured on this falt, a white precipitate is in-
ftantly formed, which is rediffolved by agitation.
When all the alkali is faturated, the folution is
bitter; if more acid be poured in, the preci-
pitate which falls down is no longer foluble.
This precipitate, when well edulcorated, is ex-
altly of the fame nature as the white powder
we have fpoken of. The experiments of Mef-
fieurs Delhuyars, and of M. De Morveau, prove
very clearly that this white powder contains

6 the
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the acid of tungften, a portion of the pot-afh
with which it was before combined, ard a ﬁnall
quantity of the precipitating acid.

It is thercfore well proved that the yellow
matter 1s the pure oxide, and the true tungfiic
acid. It is likewife very certain that this acid
exifts ready formed in the metal; and that its
oxigene 1s afforded neither by the decompofi-
tion of another acid, nor the fixation of thé oxi-
eenous gas of the atmofphere ; it appears to exift
in the mineral, and to conftitute a kind of falt
of many principles. -

The pure tungfiic acid diffolves ammoniac ;
but the refult is always with excefs of :ﬂkﬂi

This folution affords by evaporation {imall cryﬁ-.

tals, of a penetrating bitter tafte, foluble in wa-
ter, and then reddening bluc paper. - The al-
kali is eafily feparated; and thefe cryftals re
turn by calcination to the fiate of yellow pow=
der, entirely fimilar to that which entered into
its compofition. If the calcination be made in
clofed veflels, the refidue is of a deep blue co-
four; for the yellow colour does not appear
unlefs the calcination be made in the open
air, - -
The experiments of Mr. De Morvean per-
mitted him to clafs the affinities of this acid in
the following order, which is the fame as that
ol Uf
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of the arfenical acid, lime, barytes, magnefia,
pot-afh, foda, am}nﬂniac, alumine, metallic
fubftances.

L]

ARTICLE IL

Concerning Wolfram.

Wolfram is of a blackith brown colour, fome-
times affecting the form of an hexahedral com-
prefled prifm, terminated in a dihedral fummit.
Thefe furfaces are frequently firiated longitudi=
nalljr‘.’ Its fraCure is lamellated, foliated, and
the leaves are flat, though rather confufed. Ex-
ternally it refembles fchorl; but is not fufible,
and is incomparably heavier.

Some mineralogifts have taken it for an arfe-
nical ore of tin; others for manganefe, mixed
with tin and iron. Meflis. Delhuyars, who
made a ftri¢t analyfis of it, found it to contain
manganefe 22, oxide 13}, quartzofe powder 2,
yellow powder or tungftic acid 63.

The wolfram which was analyfed by thefs
chemifts, came from the tin mines of Zinnwalde,
on the frontiers of Saxony and Bohemia. [is
fpecific gravity was 6,833.

Wolfram does net melt by the blow-pipe

withouf
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without addition, its angles being fcarcely
rounded. With the native phofphate, or mi-
crocofmic falt, it melts with effervefcence, and
affords a glafs of an hyacinth colour.

It effervefces with borax, and forms a green-
ith yellow glafs in the blue flame. This glafs
becomes red in the external flame.

Pulverized wolfram upon which the muria-
tic acid is boiled, aflumes a yellow colour like
tungfien.

Meflis. Delhuyars fufed in a ecrucible two
gros of pulverized wolfram, and four gros of
pot-afh, The fufed mixture being poured out
on a plate of copper, a black matter remained
in the crucible ; which, when well edulcorated,
weighed thirty-feven grains, and was found to
be a mixture of iron and mangancfe.

The mafs which had been poured out was
diffolved in watcr, filtered, and faturated with
nitric acid. It afforded a white prccipitate‘,;
abfolutely fimilar to that obtained from tung-
ften by a fimilar procefs.
~ The procefs of Scheele, by the humid way,

fucceeds equally well, and even appeared to
Meflis. Declhuyars to be more advantageous.
They prefer the difengagement, by mere heat,
of the ammoniac which holds the tungftic acid
in folution. One hundred grains of wolfram,
treated

PSRN, Sys © e B B W
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treated with the muriatic acid and ammoniac,
afforded them fixty-five grains of yellow pow-
der, which 1s the pure acid.

This yellow acid powder unites with moft of
the metals. Meflts. Delhuyars relate the fol-
lowing faéts :

1. One hundred grains of gold leaf, and fifty
grains of the yellow matter, urged by a violent
heat for three quarters of an hour, in a crucible
lined with charcoal, afforded a yellow button,
which crumbled in pieces between the fingers,
and internally exhibited grains of gold, with
others of a grey colour. This button weighed
one hundred and thirty-nine grains; and was
cupelled with lead, though with difficulty.

2. Similar proportions of platina and the
yellow matter, treated in the fame way (for an
hour and a quarter), afforded a friable button,
in which grains of platina were diftinguifhable,
of a whiter colour than ordinary. It weighed
one hundred and forty grains.

3. With filver, the yellow matter formed a
button of a white greyifh colour, rather {pungy,
which extended itfelf eafily by a few ftrokes of
the hammer; but, on continuing them, it fplit
in pieces. This button weighed one hundred and
forty-two grains, and the mixture was perfect.

4. With copper, it afforded a button of a

coppery
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coppery red colour, inclining to grey, which
was fpungy, and confiderably dudtile. It
weighed one hundred and thirty-three grains.

5. With crude or caft iron, of a white quality,
it afforded a perfect button, whofe frature was
compat, and of a greyith white colour. It was
~ hard, brittle, and weighed one hundred and
thirty-feven grains.

6.- With lead, it afforded a button of an ob-
fcure. grey colour, with very little brilliancy,
fpungy, very ductile, and fplitting into leaves
when hammered. It weighed one hundred and
twenty-feven grains.

#. The button formed with tin was nf a
lighter grey than the preceding, very fpungy,
fomewhat duétile, and weighed one hundred
and thirty-cight grains.

- 8. The button of antimony was of a bright
grey, rather {pungy, brittle, and eafily brokeﬁ
it weighed one hundred and eight grains.

g. That of bifmuth prefented a fracture
which, when feen in ong direction, was of a grey
colour, and metallic lufire ; but in another di-

rection it appeared like an earth without any -

lufire: but in both cafes an infinity of pores

were feen over the whole mafs. It weighe&
fixty-eight grains,

10. The button formed with zine was of

| a black

Sl
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a black greyith colour, and an earthy afpect,
very {fpungy, and brittle: it weighed forty-two
grains,

11. With common manganefe it afforded a
button of a blueith grey colour, and earthy af-
pect, Its internal part, examined with a lens,
refembled an impure fcoria of iron; it weighed
one hundred and feven grains*,

Thefe experiments confirm the fufpicion nf
the celebrated Bergmann ; who, from the fpe-
cific gravity of this fubftance, and its property
of colouring the native phofphate and borate
of foda, concluded that it was of a metallic na-
ture. |

The change of colour which accompanies its
reduction, its increafe of weight by calcination,
its metallic afpect, and its uniting with other
metals, are inconteftable proofs of its metallic
nature. - The yellow matter muft therefore be
- confidered as a metallic oxide ; and the button
obtained by expofing this oxide to a firong fire,
with powder of charcoal, is a true metal.

¥ In Cullen’s Tranflation of the Chemical Analyfis of
Wolfram, printed in London in 1785, I find the word
drown in every place where M. Chaptdl has ufed the word
grife, or grey.  Not having the original, I cannot fpeak with
certainty ; but from circumftances conclude this laft to be
right, T,

4 Meflrs.
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Mefirs. Delhuyars having put one hundred

grains of the yellow matter into a lined crucible

well clofed, and expofed it to a ftrong heat
for an hour and a half, found upon breaking
the crucible, when cold, a button which was
reduced to powder between the fingers : its co-
lour was grey. On examining it with the mag-
nifier, an aflemblage of metallic globules were
feen, among which fome were of the bignefs of
a pin’s head, and when broken exhibited 2 me-
tallic fracture refembling fteel. It weighed fixty
grains, and of courfe there was a diminution of
forty. Its fpecific gravity was 1%,6. Having cal-
cined a part of it, it became yellow with £ in-
creafe of weight. The nitric and the nitro-
muriatic acid changed it into a yellow powder.
The fulphuric and muriatic acids diminifhed its.
weight, and their folution let fall Pruflian blue.
The metallic grains always remained after the
aion of thefc acids. This metal {thews various

properties, which diftinguifh it from all others™

known. 1. Its fpecific gravityis 17,6, 2. It
forms peculiar glafs with the feveral fluxes.
g. It is almoft abfolutely infufible, much lefs
fufible than manganefe. 4. Its oxide is of a
yellow colour. 5. It forms peculiar alloys with
the known metals. 6. It is infoluble in the
fulphuric, muriatic, mitric, and nitro-muriatic

acids ;
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acidss and thefe two laft convert it into an oxide.
7. The oxide combines with alkalis. 8. The
oxide is infoluble in the fulphuric, nitric and
muriatic acids, and affumes a blue colour with
~ this laft.

Wolfram ought to be confidered as an ore, in
which this metal is combined with iron and man-

ganefe, as Mefis. Delhuyar have proved.

e I P TR IR et i T

Cab A Sb, XVIL

Concerning Mblybdena.

T WO fubftances have long been confound-
ed together under the name of Black
Lead Ore, Mineral Lead, Plumbago, and
Molybdena, which the more accurate analyfis
of the celebrated Scheele has proved to be of
very different nature.

Molybdena cannot be confounded with the
mineral of which black lead pencils are made,
which is called Plumbago. The charateriftic
differences are fufficiently evident to leave no
doubt on this fubject.

Molybdena is compofed of fecaly particles,
cither large or fmall, and {lightly adherent to
each other. It is foft and fat to the touch,
foils the fingers, and makes a trace of an afh-
grey colour. Its afpect is blueifh, nearly re-

Vor. 1L I fembling
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fembling that of lead. The mark it makes on
paper has an argentine brilliancy ; whereas thofe
of plumbago are of a darker and lefs fhining co-
lour : its powder is blueifth; by calcination it
emits a fmell of falphur, and leaves a whitifh
earth. The nitric and the arfenical acids are

the only acids which attack it effeCually; itis

foluble in foda with eftervefcence before the
blow-pipe ; it caufes the nitrate of pot-afh to
detonate, and leaves a reddith refidue; when
expofed to the flame of the blow-pipe in the
fpoon, it emits a white fume.

Plumbago is lefs fat, lefs granulated, and
compofed of finall brilliant particles. It lofes
in the fire 2% of its weight, and the refidue is
an oxide of irom. :

Molybdena has been found in Ieeland, in
Sweden, in Saxony, in: Spain, in France, &¢.
that of Iceland is found in plates, in a red feld
fpar mixed with quartz. |

Mr. Haflenfratz gave Mr. Pelletier famples
of molybdena fimilar to thofe of Iceland, which
he had colle¢ted in the mine named Grande
Montagne de Chateau Lambert, near Tillot,
where a copper mine was formerly wrought.

William Bowles appears to have found mo-
Iybdena near the village of Real de Monafterio:
it is in banks of grit-flone, fometimes mixed
with granite.

The

............-—ﬂ:-..l-:-r._.._
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- The molybdena of Nordberg in Sweden is
accompanied with iron that obeys the magnet.

The molybdena of Altembergin Saxony ncarly
refembles that of Nordberg.

Mr. Pelletier analyfed all thefe fpecies; and
his work may be confulted in the Journal de
Phyfique for 1483 ; but the experiments we fhall
here relate were made with that of Altemberg.

Molybdena, expofed to heat on a tefi, be-
comes covered, after the fpace of an hour, with a
white oxide; which, when collected by a procefs
fimilar to that ufed with the fublimed oxide of
antimony, has all the appearances of ‘this laft
fubftance. The whole of the molybdena may
by this means be converted into oxide. We are
indebted to Mr. Pelletier for this fine expcriment,
which had efcaped Scheele.

Molybdena is indefiruétible in clofe vefiels,
and prodigioufly refractory, according to the ex-
periment of Mr. Pelletier, made with balls of
porcelain expofed to the moft intenfe heat.
~ Molybdena treated with the black flux was not
reduced, nor even deprived of its fulphur.

Molybdena fufed with iron affords a button,
which refembles cobalt: it unites likewife per-
fectly with copper; but when mixed with lead
and tin, it renders them fo refradtory that the re-
fults are pulverulent and infufible alloys.

T4 3 i The
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The oxide of molybdena obtained by calci-
nation, or by the aétion on the nitric acid, is
not reducible when treated with black flux, al-
kali, charcoal, or the other faline fluxes; never-
theles if the oxide of lead or copper be added,
the metals which refult are alloyed with a portion
of molybdena, which may be feparated.

The oxide of molybdena made into a pafte
with oil, dried by the fire, put into a lined cru-
cible, and urged by a violent heat for two
hours, afforded Mr. Pelletier a fubftance {light-
ly agglutinafed, which could be broken with
the fingers. It was black, but perceptibly of a
metallic afpect. When viewed with the mag-
nifier, finall round grains of a greyith metallic
colour were feen, which are the metal of molyb-
dena. It is prodigioufly refractory; for the
fire which Mr, Pelletier gave was fironger than
that which Mr. Darcet ufed in the fame farge to
fufe platina and manganefe,

1. Molybdena is calcinable, and paffes to the
flate of a very white oxide, 2. It detonates
with nitre, and the refidue 1s an oxide of man-
ganefe mixed with alkali, 3. The nitrie acid con-
verts it into a white acid oxide. 4. The alkalis
difengage hydrogenous gas from itin the dry way,
and the refidue is the oxide of manganefe and al-
kali. 3. Italloys with the metals in different man.

ners,
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ners. Its alloys with iron, copper, and filver, are
very friable. 6. When treated with fulphur it re-
generates the mineral molybdena.

According to Mr. Kirwan, the mineral of mo-
lybdena contains fifty-five pounds fulphur, and
forty-five metal. The iron is accidental.

To reduce the mineral molybdena to powder,
Scheele direlts that 1t be triturated in a mortar
with a fmall quantity of fulphate of pot-ath. The
powder is afterwards wafhed in hot water, to carry
off the falt, and the molybdena remains pure.

This ore is a true pyrites, which, when treated
with the blow-pipe, emits a white acid fume.
But as this method affords only a fmall quantity
of oxide, another method is ufed to obtain it.
Thirty parts of nitric acid are diftilled on one of
powder of molybdena ; carebeing taken to ufe a
large retort, and to pour the acid on at feveral
times, having previoufly diluted it with one-'
fourth of water. The receiver being luted on,
the diftillation is performed on the fand-bath.
‘When the fluid bégins to boil, a confiderable
guan‘tity of nitrous gas comes over, The dil~
tillation being continued to drynefs, there re-
mains a powder, upon which an additional dofe
of nitric acid is poured; and this manage-
ment is repeated until all the nitric acid has
beenufed. At the end of the procefs there re-

maing
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mains a refidue as white as chalk, which is to be
walhed with water to carry off a fiall quantity
of fulphuric acid, which is formed by the de-
compofition of the nitric acid upon the fulphur.
After this edulcoration there remain fix gros
thirty-fix grains of an acid powder, when the
operation has been made with thirty ounces of
nitric acid, and one ounce of molybdena. It is
the molybdic acid.

The arfenical acid diftilled from the mineral

molybdena, likewife affords the molybdic acids”

It is evidently feen that its formation, like
that of the arfenical acid, is owing only to the
decompofition of the acids made ufe of, and
the fixation of their oxigene on the metal em=
ployed.

This acid 1s white, and leaves a pcrceptibly

acid and metallic tafte on the tongue.

Its fpecific gravity compared with that o‘i‘
pure water is 3,460 : 1,000, according to Berg-
mann.

Ttundergoes no alteration in the air.

It does not rife in fublimation, but by the af-
fiftance of the air.

- It colours the native phofphate of a beztutlful
glLLH.

If it be difiilled with three parts of fulphur,
the mineral molybdena is regeperated. This

acid

.~
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acid is foluble in five hundred and feventy times
ts weight of water at a mean temperature.  The
folution is very acid ; decompofes the folutions
of foap; precipitates the fulphures of alkali.
It becomes blue and confiftent by cold.

The concentrated fulphuric acid diffolves a
large quantity of it. “The folution aflumes a
fine blue colour, and becomes thick by cooling.
This colour difappears by heat, and returns again
as the fluid cools.

The muriatic acid diffolves a confiderable
guantity by the affiftance of ebullition. If the
folution be diftilled, itleaves a refidue of an
obfeure blue colour. By an increafe of heat,
white fublimate rifes mixed with a little blues
the fuming muriatic acid pafles over into the re=
ceiver. This fublimate attracts humidity, and is
nothing but the molybdic acid volatilized by the
muriatic.

This folution of the molybdic acid precipi-
tates filver, mercury, and lead from their {olu-
tions in the nitric acid. It likewife precipitates
lead from its folution of the muriate of lead,
but not the other metals. :

The molybdic acid takes barytes from the ni-
tric and muriatic acids.

In the dry way it decompofes the nitrate of pot-
afh, and the muriate of foda; and the acids pafs
over in the fuming flate.

It
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- It difengages the carbonic acid from its com-
binations, and unites with the alkalis.

It even partly decompofes the fulphate of pot-
afh by the affiftance of a firong heat.

It diffolves feveral metals, and affumes a blue
colour in proportion as xt yields its oxigene to
them.

The combinations of this acid with the alka-
lis are little known. Scheele however has ob-
ferved, that fixed alkali renders this acid earth
more foluble in water; that the alkali prevented
the acid from rifing; that the molybdate of
pot-afh is precipitated by cooling in {mall granu-
lated cryftals.

The oxigene adheres but flightly to the mo-
Iybdic bafe : for this acid boiled with the femi-
metals does not fail to afflume a blue colour.

Hydrogenous gas pafied through it is fufficient
to produce the blue colour.

Molybdena, as Mr. Pelletier has obferved, has.

a great refemblance in its chemical refults to an-
timony ; fince, like that femi-metal, it is capable
of affording by calcination an argentmv: oxide,

capable of vitrification.

END OF THE SECOND VOLUME.
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