


o |
ELEMENTS

OF

i MINERALOGY.

‘ .

RICHARD KIRWAN, Efqg; F.R.S.

L OND O N:
Printed for P. ELmsLy, in the Strazd.
'~ M.DCC.LXXXIV.

. i
/o
- LI ; ‘.



KE 31469

4 ','

h'



PR ETFA C E

A WHEN we confider the degree of excel-

lence which many of the pradtical arts

bufied in the treatment of Minerals have
reached in England, and alfo that in the
merely fpeculative {ciences, we are at leaft on
a level with our neighbours on the continent,
it cannot but be matter of furprize that, with
tefpe to Mineralogy, the parent of thefe
arts, they fhould ftand confefledly fuperior to
us. That this inferiority on our fide does
not originate in any want of ingenuity in
our artifts evidently appears by the mafterly
productions of a Parker and a Wedgewood.
The true caufe lies deeper. Mineralogy is
an art, whofe cultivation and improvement
requires both fpeculation and practice: the
mere theorift will never defcend into the la-
borious details of the practical part, without
due encouragement or a degree. of en-
thufiafm, in a couatry devoted, to. politics
rarelyyto be met with, and the pradtical ar-
tift feldom poflefles thofe general principles of
fcience and extenfive. acquaintance with the
difcoveries of his cotemporaries that are in-
difpenfably requifite to eftablith him on a
footing of equality with them. On the con- .
tinent Mineralogy is on a very different foot-
ing. In Sweden and Germany it is confidered
as a branch of fcience worthy of the atten-
Aa | tion
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tion of government. There are colleges in
. which it is regularly taught; it forms a
. diftin& and honourable profeffion, like that of
the foldier, the merchant, or the barrifter;
its fupetior officers form a part of the admi-
niftration of the ftate. Young ftudents,
fraught with the knowledge to be acquired in
their own country, are fent abroad to glean
all that can be colleGted from a more diverfi-~
fied view of nature, or a more improved
praftice of the arts. This example has been
lately followed by the French, the Rujfians,
and even the Spaniards.

The French have ereced a Mineralogical
8chool at Paris, to which a confiderable
penfion is annexed. Subterraneous maps of
the whole kingdom are now a tracing, and
mineralogical voyages are from time to time
undertaken at the public expence *, Chy-
miftry, the Parent of Mineralogy, is culti=
vated by the moft enlightened nations in Eu-
rope, and particularly in France with a de«
gree of ardour that approaches to enthufiafm ; .
it forms the favourite occupation, and even
the moft fathionable obje& of attention not

- pnly of the middling, but even of fome in
the higheft ranks of fociety 7.
{ g In
* Asthat of Mr. Fars, &c.

4+ Among thefe we may reckon in Ruffa prince Gallitzen. s
8 Germany count Sickengen; m Italy the counts de Satuces
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~In ‘England, on the contrary, (a country
far richer than Framce in mineral produc<
tions) it receives no encouragement from the
public, and few apply to it except gentle-
men in the Medical Line, whofe tranfient at-
tention is {oon diverted by their more diret
occupations. The confequences are obvious,
The groffeft blunders are daily committed in
working our mines and- extracting our ores;
infomuch, that learned foreigners have re=
marked that were it not for their {fuperior ex~
cellence, and the cheapnefs of fuel, their ex-
tration would infallibly be attended with
lofs T, and .many ufeful fubftances are daily
rejeCted as ufelefs.

Senfible of -our inferiority in this refpect,
and well acquainted with the caufe of it, the
zealous and learned Do&or Shaw, and our
late eminent Chymift Di. Lewis, have la-
boured to promote and facilitate the fludy of
Chymiftry among us, and for this purpofe
transfered into our own language the moft
- confiderable improvements made in their time

de Moroxzo,” and the marquis e Gironi, governor of Leghorn ;
0 Geneva Mr. de Sauffire; in France the dukes de Cédm‘,
Rocbefoucanlt, and D'Ayen; the counts de Lauragair, Ia
Garay, Milly, Treffan, and de la Tour & Auvergne ; the mar-
quiffes ae Courtenvaux and de Cowrtioron; the barons 4./
bach and de Servieres; madame la Prefidente d’ Arconville 3
meflieurs Trudaine, Lavoifier, Montigny, and above all, My,
e Morveau, one of the firft chymifts of the age.

o} Ferbery Reife Derbyjhire.
, A3 by
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by foreigners. At a fhll later period Mr.
Keir has poured upon us many valuable
treafures in his excellent notes on Mr. Ma-
quer’s Chymical Dictionary, a work gene-
rally known, and equally efteemed ; yet fince
this work appeared, .(the laft of any note
among us) fuch rapid advances have been
made in the mineralogical art in particular,.
that it has puton quite a new face. Several
new femi metals have been difcovered, the
number of primitive earths afcertained, many
analyfes accomplifhed heretofore attempted in
vain, and the art itfelf of Mineral Analyfis
brought to a degree of certainty and precifion
of which it was fcarcely thought capable.
A&uated by the fame views as the patriotic
gentlemen juft .mentioned, I have endea-
voured .to. colle& in the enfumg treatife all
that has been hitherto done in this {cience,
with fome few improvements of my own,
"modelled and digefted in the method that
‘feemed to me moft ufeful.

The point which I principally laboured
was not_to prefent the reader with a minute
detail of the various external appearances of
‘minerals in various countries, nor of their
Aituation, vicinity, or mixture with each
other, circumflances ever contmgent and for-
tuitous, .much lefs to enteptain him with
prolix and plaufible_accounts “of their origin,

enquiries




PREFACE v

enquu'es which appear to me to belong to an-
other branch of the {fcience of foflils, viz.
Natural Hiflory, but rather to determine the
chara&ers by which foffils are invariably and
permanently diftinguifhed from each other in
all times and places. In a word, rather to
define the fpecies than deferibe the indvi-
dual; even among thefe permanent charac-
ters I have, for the fake of brevity, omitted
all; except the moft obvious, a compleat do~
tail of them being in my opinion fitter for a
treatife of Chymiftry than of Mineralogy.
The metrit of this latter feeming to me to
eonfift in prefenting fuch criteria as may
enable us to diftinghith Minerals in the
fhotteft, eafieft, and fureft manner; fo that
we may always apply the fame names to the
fame fubftances, and being confident of
fpeaking the fame language, may always un-
derftand each other. What confufion hath
heretofore arifen from the ambiguity of
names1s well known, and will, I fear, render
many very interefting refearches; even of mo-
dern date, intirely ufelefs, Among thefe I
fhall only mention thofe of the celebrated
Canon Recupero, who for many years, and
with immenfe pains, has ftudied and de-
fcribed the Minerals in the neighbourhood of
Mount AZtna, but committed fuch miftakes
in their denomination as will, according to
the remark of that excellent Mineralogift

A4 . Mr.
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Mr. Sauffure, render his work, if ever it ap-
pears, abfolutely umntelhg:ble

Whether the charafers of Minerals thould
be taken from external appearances ouly, or
from their internal ‘properties, as difcovered
by chymical agents, has long been contro-
verted among Mineralogifts; though, in-
deed, at prefent the controverfy feems almoft
at an end from the univerfal approbation with
which the fyftem of the celebrated Cronfled,
founded almoft entirely on chymical charac=
ters as far as they were known in his time,
has been received by all Europe. FHowever,
fome able patrons of the former opinion
have appeared of late, among whom I fhall
mention only Mr. Werner and Mr. Romé de

Lyfle.

« Mr. Werner is the author of an excellent
treatife written in the German language on
the external charalters of foffils. Mr. Romé
has lately publifhed a voluminous treatife on
the external forms of cryftals, under which
title he comprehends all thofe feffils that are
{ufceptible of a regular figure, all of which
he pretends’ may be diftinguithed by the
angles which their planes make with each
other, if fome heterogencous matter be not
contained in them ; but fuppofing all this to
' ¥ Voyages des Alps, p.67. - '
be
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be true, what a vaft variety of figures are
not thefe cryftals fubje& to from a variety of
accidents? How many indeterminate and
confufed cryflallizations reducible to no cer=
tain figure ? By how many external accidents
may not thefe figures, though originally per-
fect, be altered and modified ? What {hall
we fay of his macles or agglutinated cryf-
tals? of the conic, {pheroidal, cilyndrical
{hapes in which no angle can be difcovered ?
and of the various amorphous appearances of
moft Minerals ?

Mr. Werner has endeavoured to claflify
Minerals by the joint confideration of all
their external properties, and yet, that even
this re-union is infufficient to determine their
nature, he himfelf gives us a clear proof in
his notes on Cronfled, p. 217. There, on the
faith of thefe chara®ers, he ranges among
micas a green foliated fubftance, which, be-
ing fent to Mr. Bergman, proved to be a com-
pound of marine falt of copper and argilla-
ceous earth, though the quantity fent him
amounted but to one grain; {o much furer
are chymical tefts! Every fcience muft be
founded on permanent principles. The only
principles of this fort that Mineralogy affords
are the relations of the bodies it confiders
with chymical agents. = Without referring to
thefe, it can be reckoned at moft only a con-
- jetural
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jeGtural art.  This will plainly appear by ex«
amining each of the external charatters ins
particular ; namely, colour, tranfparency, or
‘opacity, coherence, texture, thape, and fpe~
cific gravity.

And firflt as to cobour, Mr. Werner ownes
.that white quartz, white lead ore, and white
calcareous iron ore, have exaltly the fame
Jnow awhite colour. Some fpecies of the ores
of iron, manganefe, cobalt, and copper, the
fame iron grey colour, wolfram and blende
the fame brownifh black, &e. in thort it is
well known, that the flighteft change in the
texture of bodies, frequently produces a con-
fiderable alteration in colour; thus a lump
of cinnabar, whofe colour 1s dark red, becomes
of a beautiful florid red, by fimply reducing
it to a powder ; befides it is difficult, if not
impoflible, to render the various fhades of
colour intelligible by any defcription.

Tranfparency and Opacity are qualities com=
mon to a vaft variety of fubftances, different
in all other refpets. They are fufceptible of
numerous undifcribable degrees, and difcover
at moft the mode of union, not the fubftan-
ces united.

Coberence and hardnefs are properties equally

ambiguous : with refpet to earths and pow-
dered
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dered ftones, their confideration is of no ufe,
ftriking fire with fteel, has often been given
asa teft of pure ﬁhceous earths, but it is now
known, that well baked clay, to fay nothing’
of other compound fubftances, will exhibit’
the fame appearance.

Texture, all its varieties as granular, la-
mellar, fibrous, fcaly, equable, &c. are com-
mon to fubftances, widely different; thus the
fibrous is found in fome varieties of gypfum,
in afbeftos, thoerl, pumice, pyrites, antimony,
hzmatites, malachite, cobalt, and arfenical
ores, the fcaly in lead and iron ores, mica,
limeftones, gypfum, the lamellar, granular,
and equable, are flill of wider extent.

Shape, the varieties of this even when re-
gular and determinate, are endlefs, as may be
feen in Mr. De Lifle’s Treatife, and muft be
fo, as they depend of various external acci-
dents, thus he finds 32 varieties in the thape
of calcareous fpar, 14 in that of gypfum, g in
that of fluar, 16 in that of quartz, befides its
monfirous forms, equally regular as the reft,
19 in that of felt fpar, &c. and not only the
fame fpecific fubftance is fufceptible of various
thapes, but various fubftances {pecifically dif-

ferent, aflume the fame fhape. Thus the .,

‘native calx of arfenic, blendc, cinnabar, and
grey copper ore; often appear in a tetrahzdtal
form;

7/
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form ; common falt, fluor, zeolyte, galena,
in a cublc, &c. if the nature of any fubftance
could be determined by its form, it would
undoubtedly be that of falts, yet there is
fcarce any of thefe which in different cireum-
ftances, may not afflume a different figure;
Mr. Pott aflures us, that microcofmic falt
afflumes the figure -of almoft all other falts,
nitre, vitriol, falammoniac, allum, glauber’s
falts, &c. 4 Pott, 49. According to Mg~
quer, if {fublimate corrofive be cryftalized, by
cooling it forms needles, but if by mere eva=
poration, cubes or lozenges. Mem. Par. 1755,
P- 540. Digeftive falt will form cubes if it
be exaltly neutral, but if the alkali predo-
minates quadrangular prifms, common falt
is generally looked upon as the moft con-
Rant in its figure, yet Mr. Cadet has found
it cryftalized in needles, 9 Mem. Scav. Etrang.
p. 555. and Gerbard, 4 Berlin, Scbrift. 292.
Very many, if not moft of the miftakes to
be found in chymical writers on falts, arofe
from their having denommatcd them from
their figure,

Laftly, Specific Gravity, which is certainly
one of the beft external tefts, frequently va-
ries, by reafon either of the different texture
of the fame fpecies of mineral, into whofe
interftices water cannot equally penetrate, or
by reafon of the greater proportion of fome

ar
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or other of the conftituent parts, as is parti-
cularly obfervable in zeolytes, which differ
exceedingly in the proportion of water which
enters into them as one of their conftituent
principles: alfo in the fparry or calcareous
iron ore, whofe proportion of calcareous
earth is fubjed to great variation ; befides all
this, various fubftances {pecifically different,
poflefs very neatly the fame fpecific gravity.

Neverthelefs I am far from aflerting, that
the confideration-of mere external properties
is intirely ufelefs ; onthe contrary, I am per-
fuaded that from the copfideration of thefe
alone, a very probable conjeéture may be
drawn in moft cafes concerning the nature of
foflils, whofe fpecific properties are already
known by analyfis, but this conje&ure muft
be formed by an experienced .eye: for it is
not poflible by any defcription, to convey an
adequate idea of thofe minute differences, or
as I may fay, the phyfiognomies of foflils, by
which alone they are diftinguithable. On this
account 1 have been very fuccin@ in this par-
ticular, rather hoping to help, than expeéting
to form the coup d’e:l. Thofe who love to
amufe themfelves with a detailed defcription
of thefe external forms, may confult with ad-

. wantage Mr, Romé de Lifle’s improved edition

of his Cryffallographic *, though daily expe-

# Or the improved edition of Cronffed, which Mr. Magel-
&g promifes foon to publifh,

rience
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rience evinces, that nature 1s ftill more varied
‘than his defcriptions.* But where any new
~fubftance occurs, or an intire certainty re-
‘quired, fuch as conflitutes the foundationof a
Jeience, there chymical tefts are abfolutcly re=-
quifite, and alone fufficient. Thus negle@ing
thefe, Mr. Romé de Lifle took that to be a
" zeolyte which Mr. Pelletier afterwards faund
to be an ore of zinc. 2 Cryflallogr. p. 46,
-20 Roz. 424. o

- Mineralogy mufl therefore, on the whole,
"be confidered as a branch of Chymiftry, and
its progrefs, like that of other branches of
that fcience, has been fcr many ages fcarce
fenfible. In the earlieft times, of which we

have any account in hiftory, mankind feem - -

. to have been of the fame turn of thinking as
the ‘lefs enlightened and civilized nations of
our own age. Satisfied with fuch informa-
tion as cafual experience threw in their way,
they regarded the occupation of confulting na-
ture by experiment as a childith, trifling and
ufelefs amufement, and negleGted forming
~any theory whatfoever concerning its opera-

tions; but in fucceeding times the gene-
ralizing {pirit of Ariftotelic Metaphyfics ex-
tending itfelf to Natural Philofophy, foon
fuggefted the notion of one common matter

® See Roz. journal for March, 1784, p. 206, 207, and 211,
» bcing
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being the fubfiratum of all vegetable, animal
and mineral fubftances, difcriminated only by
particular forms, which in the two former
were held to be fubflantial, -and in the latter
purely accidental. From- this ungrounded
opinion (to which however fome of the
greateft men in the laft century were much
attached). that of thetranfmutability of me-
tals into each other naturally arofe; and to
this notion, and fome other equally falfe, the
progrefs of Mineralogy, and every branch of
Chymiftry, is undoubtedly owing. To ac-
complith their favourite purpofe experiments
were multiplied without end, and by means
of thefe the arts of dying, pottery, glafs-
making and metallurgy were infenfibly im-
- proved. ; \ '

The two laft named arts neceflarily re-
quired fome knowledge of the chymical pro-
perties of ftones and earths. Accordingly
we find "that all thofe that were ufeful in the
former were called vitrifiable; thofe that were
capable of burning to lime calcareous, and
thofe on which fire could produce neither ef-
fe&, apyrous. For a long time thefe three
divifions were thought to comprehend all
fpecies of earths and ftones. The fame nar=-
. row {pirit of referring every thing to what is

“plready known, induced Mineralogifts to clafs

#ll metallic fubftances yndes fome of the fpe-
: ' . Ci1es
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ties-antiently known, denominating all thofe
which difcovered any fingular properties
wild, rapacious and arfenical compounds.
Hence the oppofition which the introdu&ion
of the new femi-metals, cobalt, nickel, and
, manganefe ftill meets with among Mine-
ralogifts of the antient fltamp. .

However at laft, happily for {cience a few
diftinguifhed charaters appeared, who, re-
je&ing all hypothetical delufions, determined,
not only to fubmit to no other guide but
acual experiment, and its neceflary confe-
. quences, but alo to follow it wherever it led
' them. Of this truly philofophic band, Mr.
Margraaf of Berlin led the van, followed by
a few others, particularly in Sweden. Dif-
coveries now multiplied apace in-the hands of
a Brandt, Swab, Gronfied, Gabn, and particu-
larly Mr, Scheele, until at laft Mr. Bergman of
Upfal, by the folidity of his judgment, the
ingenuity and accuracy of his methods, and -
the multiplicity of his experiments, brought
. Mineralogy -to that degree of perfeGtion at
-which we at prefent behold it.

CONTENTS
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OF

MINERALOGY.

MINERALS in their firicteft fignification
denote only fuch fubftances as are found in
mines, fuch as Metals, Semi-metals, Suiphur
and Salts; but in a more extenfive fenfe,
they denote all foffils. that do not belong
either to the vegetable or animal kingdoms,
and confequently Stones ‘and Earths, all of
which are comprehended under the Denomi-
nation of the Mineral kingdom.

Thc mineral kingdom is therefore ufually
divided into -four part#h’or . clafles, wiz.
Y. Earths, and Stones. 1L Salts. WI. Inflam-
mable Subflances. IV. Metallif Subfiances:
which naturally point out a fimilar fourfold
divifion of this treatife.

B "PART



2 Elements of Mincralsgy.

PART I
Of EarTHs and STONES.

By Earths are commonly underftood tafte-
lefs, inodorous, dry, brittle, uninflammable
fubftances, whofe fpecific gravity does not
exceed 4,5. which are incapable of being .
metalized, are fcarcely foluble in water, and
give no tinge to Borax when melted with
it. However Quicklime is ufually called an
Earth, though it has a pungent tafte and is
very perceptibly foluble in water, fo alfo are
limeftone and gypfum, though they both
contain a purely falipe principle, and there-
fore in my opinion they and fome other fuch
f{ubftances may be clafled both among Salts
and among Earths, Nay it appears that all
"Earths are folublé in fome very large pro-
portion of water. Hence I think with Mr.
Bergman, that in the ftriGteft fenfe the term
Earth, fhould, exclufively of any other deno-
mination, be appropriated to fubftances of the
above defcrlptxon, that require above one
thoufand times their weight of boiling water
to diffolve them, and that thofe which are
foluble in between four hundred and one
thoufand times their weight of water ma
be called either falts as technical, or Earths
as common language requires.

Stones

- N



Simple Earths, 3

Stones differ from Earths only in hard-
nefs and its confequences, and therefore are
included under the fame generical name.
Yet diamond is alfo called a Stone, though
it probably contains little Earth of any kind.

CHAP. L
Of Simple Earths, their number and Charaélers.

By fimple Earths, I mean thofe which pof-
fefling permanently diftin& charatters, are
ingapableof being further analyzed or changed
into any other, by any means hitherto known.
Of thefe, we know only five. 'The Calca-
reous, the Ponderous, the Magnefran or Mu-=
riatic, the Argillaceous, and the Siliceous.
All Stones and Earths hitherto examined, are
found to confift of thefe either fingly, or.
mixed, or chymically united with each other,
in various proportions, together with faline,
inflammable and metallic fubftances; for in
the Earth they are feldom or ever found per~

- fectly pure.

Of the Charaélers of Calcareous Earth.

1™ When perfeily pure and free from all
combination, it conftitutes Jime ; its fpecific
gravity is about 2,3. it has a hot burning

tafte, acts powerfully on animal fubftances,
B2 . and
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and when in lumps, Heats with a moderatc
qaantnty of water.

- 2% In the temperature of 60° it requires
about fix hundred and eighty times its weight
of water to diflolve it ; its tafte 1s then pun-
gent, urinous, yet fweetifh,

3* It is combinable with all acids, and in
particular eafily foluble in the nitrous or
marine, but difficultly cryftalizes with them,
as it forms deliquefcent falts, and is in
great meafure precliltable from them by the
“vitriolic, to which it preferably unites,
forming gypfum or felenite, which is wholly
precipitable from them by the affufion of
highly re&tified fpirits of wine, or moderate
evaporation, nitrous felenite eafily parts with
its acid, when calcined in open veflels and
a red heat; but marine felenite fcarcely.

Both felenites have a bitter tafte.

4“" When in veflels on which it cannot
a&, it is infufible per /¢ (that is fingly;)ina
heat that would melt iron: yet Mr. Parker's
glafs feems to have induced a flight beginning
of fufion in.lime, even when it ftood on
charcoal, but if mixed with argillaceous, mag-
nefian or filiceous Earths, it will melt in a
more moderate heat, and particularly if mixed
with two or more of thofe Earths. And

C / hence
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hence-it is fufible in earthen veflels, even of
porcelain ; it is {carcely affected by fixed al-
kalis,. but eafily melted and wnthout effervef-

cence by borax or microcofmic falt, or

calces of lead.

Ponderous Eartb.

1% This may more conveniently be called
Barytes, when pure it is alfo in the ftate of
lime, which it perfeily refemblesin tafte, but
it requires nine hundred times its weight of

water to diffolve it in the temperature of 602

" 2% It is combinable with acids, but with
the nitrous and marine, it forms falts that
do not deliquefce, and with the vitriolic, a
falt much more difficultly foluble than gyp-
fum; it decompofes tartar vitrolate, an efle®
which no other Earth can operate.

3" It is precipitable from the nitrous and
marine acids by the Pruffian Alkali, a pro-
perty which alfo dxﬂmgmlhes it from all
cother Earths.

4™ In the dry way it alts and is aGted
upon nearly as calcareous Earth, but it is
fomething more fufible by the mineral alkali.
Its fpecific gravity exceeds 4,000, |

B3 Magnefia
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ngng‘ia or Muriatic Earth

1% Its fpecific gravity when perfecly pure
is about 2,33.

2t It requires about feven thoufand fix
hundred and ninety-two times its weight of
water to diffolve it in the common tempera-
ture of the air,

3% Itis combinable with acids, and though
 the vitriolic eafily feparates it from the ni-
trous and marine, yet it does not precipitate’
it, as it does calcareous Earth and barytes,
but forms Epfom falt which is bitter and
foluble in its own weight of water; whereas
with the former Earths it forms infipid and -
very difficultly | foluble compounds.

4™ Expofed to the firongeft heat, it will
neither burn to lime, nor melt per 2, but lofes
much of its weight, partly by evaporation,
- and partly by the lofs of a certain proportion of
water, which it naturally retains. Neither will

- 4t vitrify in company with any other fimple
Earth, except the calcareous, of which, accard-
ing ta Mr. Achard 1005 will promote the fu-
fion of from twenty-five to fifty of magnefia,
it will alfo melt with argillaceous and filiceous
Earths together, and much more readily if
calcareoys Earth be added to them. Like
lime
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lime it is brought into fufion by borax or
microcofmic falt, but is fcarcely affetted by
fixed alkalis, or calces of lead.

Argillaceous Earth or Earth of Alum.

1® This may more conveniently be called
Argill, its fpecific gravity when pure does not.
exceed 2,000, ° ’

2% Ttis exceedingly diffufibleé, but fearcely
more foluble in water than pure magnefia.

3% It is combinable with acids, and when
combined with the nitrous or marine, like
magnefiait isfeparable, butfcarcely precipitable
by the vitriolic acid * with which it forms
Alum, which always contains an excefs of
acid and has an aftringent tafte; when com-
bined with any of thefe acids, it is not pre-
cipitable by the acid of fugar, which diftin-
quithes it from the foregoing Earths, all
of which (except the ponderous united to the
vitriolic acid) are precipitable from the vitrio-
lic, nitrous and marine acids, by that of fugar,
though the precipitation is not always appa-
rent before the liquors are evaporated, nor at °
all, if there be an excefs of the mineral acids.

* For if concentrated oil of vitriol be droped into a very
faturate folution of nitrous or marine Alum, a greyith preci-

pitate will immediately appear.

B4 . The
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4™ The ftrongeft heat barely hardens it,
but does not give it the qualities of lime,
nor melt it, while fingle, or accompanied
only with magnefia or filiceous Earth ; but
mixed. with calcareous, it runs into fufiop
very readily, and hence Mr. Gerbard has
found it fufible in a crucible of chalk, but
not in one of clay; fixed alkalis do not pro-~
mote its fufion, but borax and microcofmic
falt diflolve it, the firft with fcarce any, and
the latter with a more notable effervefcence,
Calces of lead affe¢t it fomething lefs than
they do calcareous Earths. '

Siliceous Earth, ,

1% This js by fome called cryftaline,
quartzy, or vitrifiable Earth, as it is that of
which glafs is ufually formed ; its fpecific
gravity is 2,65, and confequently it is the
heavieft of 3ll the fimple Earths, except the
barytes, ’ ’

2% It feems lefs foluble in water than any
other, yet in the common temperature of the
atmofphere ten thoufand parts of water may

contain one of this Earth; and in very high

degrees of heat, much exceeding that at
which water ufually boils, it feems foluble in
a much greater proportion,

st It
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3* It combines with noacid hitherto known, |
except the {parry, which either in a liquid or
acrial ftate, but pamcularly in the latter, 1S Ca=gpu Lov
pable of holding much of it in foluti
which it depolfits either on cooling or coming

- in conta&t with water, or fubftances with

which it bas a greater affinity. But cauftic fixed

alkalis may even in the liquid way take up

from %, to = of their weight of this Earth

according as "it is more or lefs fubtilly divi-

ded, and hence it is not improbable that even '
Jime-water has fome aétion on it.

4™ It isinfufible per f¢ in the firongeft heat,
neither does argillaceaus or magnefian Earths
promote its fufion, the effect of calcareous
Earth is fomewhat more doubtful, for Mr.
Achard * and Mr. Scheffer, aflert that thefe
Earths do not melt together, but Mr. Darcet,i
and alfo Mr. Bergman,§ and Mr. Swab, || fay
that two parts lime melt one of quartz; at leaft
there is no doubt but this may be effected in
veflels of clay, for an admixture of this will
make the other two Eanjths immediately
yield. Fixed alkalis, particularly the mineral,
readily melt double their weight of this Earth
with effervefcence, borax affecs it more dif-
ficultly, and with fcarce any effervefcence,
and microcofmic falt has hardly any aGion

* Mem. Berlin, 1780, p. 32.  Foreles. § 175, b,

. $ 22 Roz. p. 27. § Schefl. Forcles § 175, b .2 Anmerk.

|| 2 Memoires d’Upfal, p 443,
on
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" on it; calces of lead aét on it more power
fully than on argill, but lefs than on calca-

reous Earth, and melt from ; to % their,
weight of it.

The calcareous, ponderous magnefian and
argillaceous Earths being combinable with
all acids, may be called abforbent Earths, in

*  contradiftin&ion to the filiceous, which

unites only to the fparry acid.

Befides the general chara&ers of thefe
Earths, here given, Mr. Bergman has obferved
and noted their different powers of abforbing
and retaining water; after moiftening equal
weights of filiceous fand, chalk, magne-
fia, and Earth of alum, with as much water
as they could take up without dropping,
he found that the fand took 4% of its
weight, chalk #, magnefia 1%, and Earth
of alum 2,3, and when all thefe moiftened
Earths were expofed to the fame heat, the
{fand loft its water firft, then the chalk, then
the magnefia, but the argill, not yntil red-

hot.

Again one of the charaéters of argillaceous
Earth is the extreme fubtility and finenefs of
its integrant parts, which render it {mooth
to the touch, and flowly feparable from water
when diffufed through it, alfo a certain vifci-

dity
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dity and du&ility which proceed from its
power of retaining water, and of thefe pro-
‘perties magnefiaalfo participates though in a
lefler degree. Siliceous Earths on the contrary
are chara&erifed by roughnefs, hardnefs,
fharpnefs to the touch, and a total want of
flexibility and adherence to each other, when
minutely divided, and a ready feparation from
water; of thefe properties calcareous and
- ponderous Earths participate, though in a
1effer degree.

CHAP I
Qf the Affinities of Eartbhs to each other.

The above mentioned Earths are never
found in nature perfeétly pure, but always
combined or mixecf either witha faline or in-
flammable principle, or with each other,or with
fome metallic principle, particularly iron, be-
fides water; when mixed with any notable pro-
portion of the inflammable or metallic princi-
ples, or even of the faline, fo as to exhibit the
chara&ers of fuch principles, they fhall be
treated of under thofe particular heads; I
thall here confider only fuch compounds as
retain the general charalters of Earths, and as
in conformity with Mr. Cronfled, 1 intend
deducing the various fpecies of Earths from
their union either with faline principles or
with each other, it will be neceffary to indj-
sate the affinities on which fuch unions are

: founded ;
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founded ; the affinities of Earths to acids
are generally known, but thofe of Earths to
each other and to calces of iron have no
where been treated of ; and therefore require
fome developement.—The efforts of art can
fcarcely exhibit in the bumid way, the affini-
ties of Earths to each other, ‘if this could be
effected, we fhould probably find the fame
eletion and preference take place among
them as among Earths and acids, we are
therefore obliged to have recourfe to the dry
way, which is much more imperfect: foras they
are all reduced by fire to a flate of liquidity,
they differ but little in {pecific gravity,and can
difhcultly be examined while in fufion, when
cold they are all found fo mixed that it is
not poflible to judge of their affinities by the
way of preference and exclufion; 'but if we
judge of thefe affinities as we do of that of
water to falts, -by the greater or the leffer
quantity which one oi them confidered as a
menftruum, can take up of another of what
proportion of the one determines the fufion of
another, we may in that manner form a tole-
rably accurate idea of their different attrac<
tive powers.

Among the fimple Earths, the calcareous
alone,* can be looked upon as the menftru=-

* Perhaps the ponderous may alfo have this property, |
but it being fcarce, no experiments have yet been made .
with a view to determine this point. ‘

um
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um of other Earths, for actording to the
important difcovery of Mr. D’Arcet, they
are all rendered fufible by a proper propor-
tion of this Earth, though infufible of them«
felves. A difcovery which throws the greateft
light, not only on mineralogy, but alfo on
metallurgy and the arts of vitrifaion and
~ pottery; now calcareous Earth requires for its

fufion half its weight of magnefia, and only
% of its weight of argillaceous Earth, accord-
ing to the experiments of Mr. Achard.4+ He
did not indeed obferve that it had any effek
on filiceous Earth, but this appears to be
owing to his having ufed too fmall a propor-
tion of the calcareous, for Mr. Gerbardi
having expofed filiceous Earth to a violent
heat in a crucible of chalk, found it vitrified
in the edges where it touched the chalk, but
"we may infer that this Earth-is lefs aéted
wpon and more difficultly than the foregoing;
‘even in the liquid way, calcareous Earth in
{fome cafes manifefts the fame afhnities, thus
if Earth of alum perfectly pure be added to
lime water, it will precipitate the lime as
Mr. Scheele has fhewn in the Memoirs of
Stockhalm, for 1776, and the precipitate is
foluble in the marine acid, which fhews that
. the precipitation does not arife from any. re-
mains of the vitriolic acid in the Earth of

¥ Mem, Berlin, 1780. } 2 Gefch. Mineral Reich.
. . alum,
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alum, as gypfum in that cafe would be formed,
which is infoluble in the marine acid, but
pure magnefia, that is, free from aenayud,
does not precipiate lime water.

gl s
Silicegus Earth feems alfo to have fome
~ affinity to the argillaceous, for although it
~ cannot be brought into fufion by the argilla~
ceous, yet when melted by fixed alkalis -
it a&ts on the argillaceous Earth of the cruci-
bles. and diffolves it; now fixed alkalis fingly,
cannot melt argillaceous Earth; to fay no-
thing of the hardening power of argill and
filiceous Earths, when mixed together and
heated.
, &.
- Iron in a'more or lefs dephlogifticated flate,
being foundinfome proportion mixedor united
with almoft all forts of Earths and Stones, de-
ferves alfo to have its affinities to them meén~
tioned, it is. much more fufible thah any of
them, and may therefore be confidered as a
menftruum. Mr. Achard has found that an
hundred - parts of calx of iron are capable
of melting four hundred of calcareous, fifty
of argillaceous, thirty-three of filiceous and
twenty-five of magnefian Earths, it a&s
ftill more powerfully on Jefler proportions of
thefe Earths

Herice,
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Hence the affinities of thefe Earths, and

calces of iron to each other, feem to me to
fland in the following order. , = ~..

Lime, Magnefia, Argilly Silexy Calx of Irore
Calx of Iron,  Lime, Cals of Iron, Cakx of Iron, Lime,
Argill, Calx of Iron, Lime, Lime, Argill,
Magnefia, Silex, Argll, Silex,
Silex, Magnefla.

When {ubftances are diffolved and at liberty,
their affinities whether in the moift or dry
way, are exatly the fame, they being equally
divided ; and the only difference is, that in
one cafe, they are diffolved by fire, in the
other by a liquid. We may alfo obferve, 1it,
that the lefs calces of iron are dephlogifticated,
the greater is their power of attrating Earths
as Mr. Rinman has difcovered, and when
dephlogifticated to a_certain degree, they lofe
this power, their colour according to the
degree of their dephlogiftication is as follows,
whitifh, pale yellow, yellow, red, brown,
green, and blue. 2dly. That when once
lime or calces of iron have ated as menftru-
ums upon any Earth, a compound menftruum
arifes, which a&s much more ;Lowerfully on
other Earths; thus, though one hundred parts
of lime can diffolve or liquify very little of -
filex, yet when thefe hundred parts of lime
have taken up fifty of magnefia, they are
enabled to diffolve on¢ hundred of filex, altlld

this
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this laft compound forms a menftruunr fill
more compound, which is able to diffolve
ftill more of magnefia, for equal parts ime, °
magnefia, and filex form a perfe& glafs;
and hence equal parts of any three of the
fimple Earths will vitrify in a f{ufficient heat,
fo that calcareous Earth be one of the three ;
nay one part lime and one of argill will melt
2 or 2% of filex, and other mixtures are more
or lefs fufible as they approach to this pro-
portion. '

The principal marks of Chymical Union are the
Jollow:ng.

1™ A fpecific gravity exceeding that of the
heavieft of the ingredients of the compound,
or even greater than the intermediate. But
it does not follow that, where fuch denfity is
wanting, a chymical unien does not exift,
for the peculiar ftru@ure of the compound
which does not admit water into its vacuities
may hinder this property from being obferved,
fo may alfo a certain quantity of water which
enters into the compofition, and cannot al-
ways be made fenfible. |

2 Tnmﬁ)arency, when this property is
found in combinations of Earths with each
other, or with faline fubftances, it indicates
a chymical union; but fuch an union is alfo

confiftent
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confifteiit with opacity, s this may arife from
a mere mechanical arrangement of the parts,
or the interpofition of fome that are not
chymically combined, too great thicknefs;
&ec.

3% Ceyflalization. 'This proves that the
parts of the chryftalized fubftances have
- been at fome period very minutely divided;
and in general that they have been chymxcal-
ly combined with the menftruum, in which
they chryftallized ; though I agree with Mr.
Bergman that a chymical union with fuch a
menftruum is not always requifite; but it
does not prove that they were chymically
combined with any other fubftance which
chryftallizes with them, except fome other
inark of fuch union appears, and particularly
a denfity greater than could be expeted from
the proportion and denfity of the eomponent
- parts.

4% A more difficult Solubzlzty in their com~
ion menftruums, and of courfe a fill greater
difficulty of folution in menftruums, that act
only on one of the comaponent parts. Of
* this there are numberlefs inftances, yet there
" is one exception, viz. where one of the com-
ponent parts is refolvable by the action of
the menftruum into an elaftic fluid, which
by its eruption fo powerfully agitates and

G divides
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divides the compound, as to render it more
foluble. Thus lime-ftone, and mild mag-
nefia, are more eafily diffolved than either
lime or calcined magnefia. On the other
- hand, fome metallic calces are more eafily
diffolved in certain acids, than they are when
furnifhed with phlogifton, though this alfo be
refolvable into an elaftic fluid ; but this I have
elfewhere explained. The calces of iron are
fo much the more difficultly diffolved, as they
are more dephlogifticated ; hence the whitifh
calx is moft difficultly diffolved; and next to
that the yellowifh and red ; but the brown,
green, and blue, moft eaﬁly 3 and hence,
flones which contain dephlogifticated calces
of iron and unareated Earths, are moft diffi-"
cultly diffolved, though the calces are not fo
firongly attracted by the Earths, nor cenfe-
quently the ftones fo hard, as thofe that con-
tain iron in a more phlogifticated ftate, This

accounts for the difficult folubility of talc,
mica, &c.

CHAP. I

Of the Syfiematical Arrangement of Earths
and Stones, -

- All Earths may be divided into fimple and
compound. Simple are the five unalterable
kmdP already defcribed, which conftitute five
forts or genera, under which all terrene com=
_pounds may be ranged.

: By
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By Compound Earths, 1 underftand thofe
that are combined or mixed in a notable pro-
portion, either with each other, or with a
faline, inflammable, or metallic principle,
yet not in fufficient proportion to require
them to be arranged under fuch foreign prin-
ciples. Such coinpounds being permanent,
and being the foundation of a peculiar deno~
mination, [ call Jpecies, and fimple fpecies,
in order to diftinguifh them from fuper com-
pounds, which will prefently be mentioned.
Thus gypfum is a compound Earth, confifting
of calcareous Earth, and a faline principle,
-not accidentally, but permanently mixed with
it.  So alfo tourmaline is a compound Earth,
confifting of the argillaceous, filiceous, and
calcareous, and iron, in proportions deter-
mined within certain limits, and forms a
fimple fpecies. I faid a motable proportion,
becaufe it is difficult to aflign this proportion
with precifion; for it relates.to denomina-
.tions of fubftances, and thefe are founded on

the neceflity of diftinction, arifing fometimes * "_

ftom the ufefulnefs of fubftances to mankind,
and fometimes from caprice. Thus, a com-
pound Earth, which fhould confift.of calca-
reous Earth, and only two per cent. of gold
or filver, would be denominated an ore,
whereas, if it contained only two per cent.

of iron, or of another Earth, it would ftill®
retain the name of, and be reckoned amiong,
- calcareous Earths. . However, in general we
C2 may
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may fay, that any proportion which produdes
peculiar effe@s, or is the foundation of fome
particular ufe, is notable. When iron is found
in any Earth or Stone, in the proportion of
14 or 1§ per cent. it commonly renders it
magnetic, either before or after torrefation,
according to its ftate of phlogiftication; and
if it be found in the proportion of 30 per
cent. or more, it gives the compound the de-~
nomination of an ore. 'To ftones that con-
tain a greater quantity of iron than is eflen-
tial to them in the pureft fate, I add the de-
nomination martial, or ferruginous.

When fimple Earths, belonging to different
genera, are mixed or combined with - each
other, I generally place them under that
genus of which' the compound contains the
largeft proportion, yet not always, for if
the compound poflefies the peculiar charaters
of the component part, which is in a fmaller
proportion ;3 or if it attralts the attention,
and is fubfervient to the ufes of mankind,
merely on account of the lefs copious ingre-
-dicnt, I range it under the genus of that in-
gredient. Thus, thoughcommonclaycontains
much more of filiceous than of mere argillace-
ous Earth, yet, as it poffefles fmoothnefs, viici-
dity, and foftnefs, in a high degree, it would
appear ridiculous to place it under the filice-
ous genus, whofe charalters are the very re-
verfe. For the fame reafon, I place the

precious




Earths and Stones, 21

precious ftones under the filiceous genus,
though the argillaceous be, in point of pro-
portion, predominant in their compofition.

By fuper-compound Earths or Stones, I
mean aggregates of wifibly different fimple
Jpecies, in a notable proportion, whether
thefe {pecies belong to the fame, or to different
genera. Thus I would call a compound of
gypfum and fluor fpar a fuper-compound,
though both belong to the calcareous genus :
and g fortior: granites and porphyries, which
form aggregates of fimple {pecies belonging
to different genera. Super-compounds, there-
fore, form campound fpecies, which may be
ranged under that genus which is found in
them in greater proportion. In general they
may be known by the eye, at leaft when
aided by a lens.

In ftriGtnefs, Earths of different genera,
each of which contain the aerial acid, thould,
when mixed with each ather, conftitute a
compound fpecies, yet, as this acid is eaﬁly
expelled, and caufes no great difference in
the properties of the compound, and as in
fa& ablorbent Earths, when combined with

no other faline principle, are feldom without
it, I fhall rank thofe compounds among the
fimple fpecies, and fo I fhall quartz and filex,
though feldom abfolutely pure,

Cs CHAP.
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“CHAP IV.
Calcareous Genus.

Seeciks 1.

€Calcareous Earth, uncombined with any
Acid.

This flone is of a grey colour, moderately
hard, or rather foft, found near Bath; it is
mixed with calcareous Earth combined with
fixed air; and hence it effervefces with acids,
but at the fame time it is foluble in water, to
which it communicates the tafte of lime; and
if this folution be mixed with fulphur, it
diffolves it, and forms a calcareous liver of
fulphur, with the affiftance of heat; whence
it is plain that part of the calcareous earth'ig
in an uncombined ftate. See Falconer on
Bath Waters, vol. i. p. 156 and 257. When
expofed to the air for fome time, it hardens,
by attraCting a fufficienoy of the aerial acid.
I have obferved feveral lime-ftones to have
the fame property of hardening fome time
after they have been dug. Mr. Monnet alfa
found this Earth in a loofc, dry, powdery
form, of a yellowith colour, in the moun-
tains of Auvergne, and fpfpected it to be of
volcanig origin.  Mineralogiey p. 51 5.

SPECIES
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Speciks 11,

Combined with the Aerial Acid.

This fpecies comprehends a great varjety
of external appearances, the moft remarkable
of which are tranfparency and opacity, hence
I fhall divide it into two feries, the tranfpa-
rent and opake ; all effervefce with acids;
none give fire with fteel ; the chryftalized de-
crepitate when heated.

SERr1ES I,

Tranfparent Spars.

Thefe are of alamellar texture, and moftly
. break or {plit into rhomboidal laminz; and
this ftruture is generally called fpathofe, or
fparry. They are found cryftallized in va=
rious forms, rhomboidal, hexangular, trian-
gular, polyangular; but the moft common is
the rhomboidal, of which.fort is the Iceland
cryftal, which poflefles a double refraéting
power.

Their fpecific gravity is generally about
2,700, when pure from metallic particles;
and they generally contain from 34 to 36
per cent. of the aerial acid, from 53 to. 55
of mere Earth, and the remainder water.

. Cg Thefe
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‘Thefe {pars when pure are always colour~
lefs, but fometimes they are found green,
brown, reddith, yellowifh, and even black,
from a mixture of metallic particles.

De /a Hire and Huygens, denote rhom-
boidal fpar under the name of talc.

Series IL
Opaks.

Under this feries I range a variety of ftones
of the fame {pecies, but which are known
under various denominations arrifing from
external properties, or the apparent mode
. of their origination; fuch as opake-fpars,
ftalattites, tophufes, incruftations, petrifac~
tions, agaric-mineral, chalk, limeftone,
marble, '

Opake Spars.

*Thefe are chryftalized under the fame re-
gular forms as the tranfparent f{pars, and
fometimes appear in a globular form ; their
texture is alfo lamellar, they are of different
colours like the foregoing; the red fre~
quently receive that tinge from manganefo:,
16 Roz, 15, /

Stalaltites,
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Stalaltites, Sinter Calcareum, Stiria.

Thefe are found fufpended from vaults,
being formed by the oozing of water charged
with calcareous particles, and gradually eva=
porating, leaving thofe particles behind; this
depofition can {carce be called a chryftaliza~
tion, as the calcareous particles do not ap=
pear to have been diffolved, nor even very
minutely divided, though thxs fometimes
happens, whereas tranfparent fpars appeat
to have been formed from a folution in water,
by means of the aerial acid. Stalatites are
of a lamellar or granular texture, and either
in a branchy form, or in that of perforated
cones, or globular, and then called flalag-
mites, oolithes, pifolites, &c. Moft of thefe
ftones contain a flight mixture of argill and
calx of iron. And hence are of a grey,
brown, yellow, or blackifh colour.

Tophi, Duckfiein of the Germans, Pori.

¢

Thefe differ from the former, not only it; '

fhape, but principally in this, that they have
 been formed by a gradual depofition of
Earths, chiefly of the calcareous kind, barely
diffufed through water, within the water
itfelf and not in air. Hence they are of a
foft gnd perous texture, and of the fame

colouy
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colour as the foregoing, the pureft {orts alone
are placed here.

Calcarcous Incrufiations.

Thefe are generally found on branches or
roots. of trees, and fometimes on ftones of
different kinds, the moft remarkable of thefe
incruftations is that found on the roots of
pines, called Offeocolla, which Mr. Margraaf
found to confift chiefly of calcareous Earth,
mixed with a f{mall proportion of filiceous,
and volatile alkali, together with fome veges
table parts,

Calcareous Petrifaltions.

Thefe confift of calgareous ftones, in the
form of animal or vegetable fubftances, the
former are called Zoophytes, the latter Phy-
tholites.

The moft remarkable of the former are, 1t,
'Thofe of the Coral clafs, of a ramified and tubu-
lar form as coral, madrepores, millepores,
aftroites. 2d, Thofe of the clafs of {fea worms,
" belemnites, which areof a conic or cylyndrical
form. Afferie and Entrochi, which have a
ftarry appearance. 3d, Thofe of the tefta-
ceous clafs, as mautilites, ammonites, echini,
&e. :

Agaric
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Agaric Mineral, Gubr.

This fanciful name denotes only a loofe
calcareous Earth found in the clefts or cavi-
ties of rocks, moftly white, but fometimes
red or yellow, from a mixture of clay or
ochrc

Chalk, Craie, Craie de Champagne, blanc
d Efpagne of the French.

This fubftance is too well known to need
any defcription, the pureft is wbite, yet it
contains a little filiceous Earth, and about
two per cent. of argill. Mr. Rinman’s Hiftory
of Iron, § 201, mentions a blue chalk found
in the neighbourhood of Upfal, which con-
tains iron. Mr. Beaumé fays that the pureft
calcareous Earths he has met with contain
fome fmall proportion of iron, which depofits
from folutions long made, 1 Beaumé’ 255.
however I have frequently ufed chalk, in
whofe folution neither galls nor Pruffian alkali
could difcover any. Dry chalk contains
more aerial acid than any other of the cal<
gareous clafs ; generally about forty per cent.
jts fpecific gravity is from 2,4, to 2,65.

Limeftones,
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. Marbles.

Opake ftones of any fort, {omething
harder than limeftones, more compa&, of
. a clofer grain and fufceptible of a good polifh;
have been called Marble by ftatuaries, but
this name is now appropriated to, ftones of .
the above defcription, of the calcareous genus
only. The fpecific gravity of Marbles 1s from
‘2,7 to 2,8, their texture like that of lime-
flones is elthe;' lamellar or granular and their
colours various, not only in different mafles,
but in one and the fame piece; thefe laft will
- be mentioned among the compound fpecies :
when the different #peeies are in large diftin&:
mafles they are called Breccias, Marbles of
three colours, grey, yellow, and black; which
abound in petrifations, are called /uma-
chellis 5 thofe of four colours, white, grey,
yellow and red, are called Brocatellss. "I
thall here only mention the purer forts that
contain the leaft mixture of foreign genera.

White Marble, particularly that of Carrara,

. 1sthe pureft with which we are acquainted; it
1s of a granular texture and fparklmg in its
fraure like fugar; its fpecific gravity is
2,7175, of this fort is the Pietra Elaflica of
Rome. Ferber, Italy, 130. Other white mar-~
bles are not fo pure, many are of a lamellar
texture.

- Black.
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Black. This colour is commonly owing to a
flight mixture of Iron. Mr. Bayen' found
one {pecimen of it to contain five per cent.
of iron, yet the lime made of it was at firft

- white, but in time acquired an ochry, or

reddifh yellow colour, 11 Roz. 496.

Mr. Bergan remarks, thatall calcareous

~ flones which grow black or brown by calci-
* nation, may be fufpeted to contain man-
. ganefe, in that cafe the lime they form is

excellent as a cement. 2 PBergman, 229.
And according to Rinman (Hiftory of Iron,

. § 189,) white calcareous ftones, that grow

black by calcination, contain about ten per
cent. of iron.

Grey. This fort of marble contains lefs

iron, only one or two per cent. according to
Mr. Bayen.

Blue and Green marbles derive their colour
from ‘a mixture of fhorl, according to Mr.
Rinman, Hifforia ferri. § 201. 206.

Species I

Combined with the Vitriolic Acid,
Gypfum, Selenite, Plaifter of Paris.

This fpecies is of different colours, moftly

~ white or grey, of a lamellar, granular, or

ﬁbrous
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fibrous texture,.of a moderate hardnefs, fiof
fo great as to give fire with fleel ; fometimes
opake, fometimes pellucid, fometimes regu=
larly chryﬂahzed, and fometimes amorphous,

Its fpecxﬁc gravlty is 2,32 generally, fome-
times only 1,87.
, 3
It is foluble in about five hundred times
its weight of water, at the temperature of’
fixty. Itdoes not effervefce with acids, and is
difficultly foluble in any, partncularly in the

marme

When heated a little below i 1gmt10n, it un=
dergoes a motion fimilar to that of ebullitiony
from the diffipation of its aqueous part, and
falls into powder; if taken up when this
motion ceafes, and {prinkled over with water
it foon concretes and hatdens; by reafon of
its fudden chryftalization,

If calcined with % of its weight of char-
coal, it yiclds a_liver of fulphur, and the
Earth thus feparated, treated with black flux,
frequently yields a little of Iron ¢ it is fulible
.per- fe by the blow pipe. 2 Bergman, 469,
or in a long continued porcelain heat, 22
Roz. 26, though Mr. Gerbard fays this does
not happen in crucibles of chalk, but only
in thofe of clay. 2 Gerh. Gefch. 16.

‘ It..
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It cotitains about 30 per cent. vitriolic acid,
32 of mere Earth, and 38 of water; of
‘which it parts with about 20 by calcination.
‘The beft method of decompofing it is to boil
it, well pulverized, in a fixed alkaline lye,

The varieties of its external appearances
may be prefented under two feries, the
- tranfparent and opake,

Sehies 1.

Tranfparent.

Lapis Specularis, Vitrum Ruthenicum, Glacies
Marie, Stirium- Pellucidum, Gypfum Spd=
thofum Diaphbauym, ' :

This is ecither colourlefs, or yellowifh,
green, or reddith; which laft colour is from
iron, a8 Mr. Morveas has, by means of
vinegar, completely feparated it. Its form
is either amorphous, or regular, generally
cubic; its texture lamellar, fcaly, or
. fibrous. ' '

Series II.

Opake.

The colour of this is either white, '.ygrey, :
thOWiﬂw, greenifhy, or black; its texture
_ D fcaly, -
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fcaly, fibrous, or granular; its fhape either
regular as cubic, rhombaidal, or prifmatic,
confifting of three or five fides; or amor-
phous, of which fort is alabafier, whofe tex-
‘ture is granular, with fhining particles, and
its fpecific gravity 1,87.

. Seecies IIL
Combined with the Sparry Acid.

Fluor, Spatbum fufibile, Pétunfe of Margraaf,
2 Tbeil. p. 45, Blue Jobn.

Its colours are various, being either white,
yellow. blue, green, reddifh, purple, brown, -
or colourlefs ; its texture {parry or fhattery ;
its form either amorphous or regular;
its hardnefs not fo great as to give fire with
fteel ; its fpecific gravity from 3,14 to 3,18;
if greater it proceeds from a large propor-
tion of metallic or other foreign particles.

It is infoluble in water, does not eflervefce
with acids, and is fcarcely foluble in them
without decompofition.

‘When heated it dccrepitates and burfts, but
does not yield lime, nor harden by the af- .
‘fufion of water, as gypfums do. The colour-
ed ﬂuors become phofphorefcent when heated
flowly,
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ﬁo'wly, below ignition, but lofe this property
when made red hot, and alfo on cooling,
It melts per /¢ in a ftrong heat, and violently
attacks the crucibles, as it powerfully pro=-
motes the fufion of argillaceous Earths. It
is alfo fufible with mineral alkali, borax or mi=
crocolmic falt, and without effervefcence. It
" confifts of thefparry acid, water, and calcareous

Earth. Accotding to Mr. D’ Arcet, the acid
is in the proportion of 16 per cént. 22 Roz.
24 and according t6 Mr. Scheele, 160 gr. of
fluor containi about §7 of mere Eatth, and
confequiently about 27 of water; but I be-
lieve it contains much lefs water, and much
mote acid, for a great deal of theacid pierces.
through the luting during diftillation.

It is decompofed by diftilling it with three
times its weight of concentrated vitriolic acid,
but to obtain the fparry acid pure; it fhould be
diftilled with itsown weight of that concentra-
ted acid pure and colourlefs, at firft with a gen=
tle, and towards the end with a ftrong heat,
placing water in the feceiver, in the propor-
tion of 1o or 12 times the weight of the
fpat. The nitrous and mdrine acids de-
compofe it if dilute, but not when thefe acids
are concentrated.

Blue fluors derive their colour moftly from
iron, but fometimes from cobalt. 2 Berlin.

D 2 Befehaft,
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Befchaft. 3303 and in fadt, iron, precipitated
from the fparry acid by lime water, is white,
with blue {fpecks. Green fluors owe alfo their
colour to iron. Rinman, § 206.

Moft fluors contain a mixture of argilla-
ceous and filiceous Earths, and fome marine
acid. The filiceous Earth, which fublimes
in diftilling thefe fpars, arife, from the folution
of that pre-contained in the fpar, or from
.he corrofion of the glafs veflels, as Meflrs.
Mayer and Wicgleb have fhewn; this acid pof-
fefing the fingular property of diflolving
filiceous Earths, and confequently glafs.

~ The varieties of this fpecies may be re-
duced to two, the tranfparent and opake; of
which there are neceffarily many interme-
diate thades. E

Semies L
Tranfparent.

_ 'Thefe are generally of a regular fhape,
tubic, rhomboidal, polygonal, and of diffe-
xent colours; and hence called pfeudo-eme-
ralds, fapphires, topazes, amethyfts, &c.—
Some are amorphous. ‘

Sexries II.
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SeriEs II.
Opake.

Thefe are diftinguithed by the fame co-
“lours; their texture alfo is generally the
fame, but it 1s faid to be fometimes granular ;
their form is alfo regular, or amorphous, like

the foregoing. '

The phofphorefcent prope of fluors
. feems to arife not from the acid fingly, other-
wife all fluors would poffefs it, but from the
acid, in conta&® with metallic particles, and
sonfequently from the acid and phlogifton.

. Species IV.

Combined with the Tungflen Acid,

ngﬂm, Lapis Panderofus, Schwerere Ztl‘
graupen of the Germans.

When pureit is of a grey colour and lamel-
lar texture, gives fire with fteel, and is very
weighty, its fpecxﬁc gravity being from 4,99
0 58.

It is infoluble in acids, except by peculiat

management; when powdered and digefted
D3 with
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with the nitrous or marine, it afflumes a yel+
low colour, as Mr. Wou ﬁ firft obferved,
Phil. Tranf. 1779, p. 26 -

When heated it burfts, becomes reddifh,
melts very difficultly per /25 nay, according
to Mr. Bergman, it is infufible with the blow
pipe, and not totally fufible even with_the
afliftance of fixed alkali, but eafily by borax,
and without effervefcence. Italfo eafily melts
with its own weight of fluor,

Its conftituent parts were difcovered by
Mr. Bergman and Mr. Scheele, nearly at the
fame time, but firft publithed by Mr. Scheele
in the Swedifh Memoirs for 1781. It appears
to confain about 3 its weight of calcareous
Earth, and the remainder a peculiar acid of

an earthy appearance, and iron.

This acld is {eparated from its earthy bafis,
by digefting the powdered flone in three
times its weight of nitrous acid, and after
pouring off this acid, and gdulcorating the
refiduum, digefting it again in cauftic volatile
alkali, after fome time the alkali is alfo poured
off, and the refiduum being edulcorated, is
again digefted in nitrous acid, and afterwards
in volatile alkali : Thefe fucceflive digeftions.
are continued until the greater part of the
(tong difappears, the nitrous acid conftantly

takxng
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taking up the calcareous Earth, and the vola-
tile alkali uniting to the tungften acid; at
laft the tungften acid is precipitated from the
volatile alkahi in the form of a white powder,
by faturating the alkali with any other acid.
This powder is foluble in 20 times its weight
of boiling water, and then reddens litmus,
- has an acid tafte, and with lime water pro-
duces a regenerated tungften; its fpecific-
gravity is about 3,600,

SpECIES V.

Mild Calcareous. Earth mixed with a notable
Proportion of Magnefia.

I. VarieTY.
Compound Spar,

This flone is defcribed by Mr. Woulfe.
Pbhil. Tranf. 1779, p. 29. It is there faid to
be either white and femitranfparent, or of a
pearl colour, or reddifh, or of different thades
of brown or yellow, of a peculiar glofs or
brightnefs, like gold, brafs, or copper; and
to confift of flat, folid, and rhomboidal
chryftals, and harder than calcarcous fpars,
It effervefces with acids.

One hundred parts of it contain 60 of mild
calcarcous Earth, 3 5D of mild muriatic, and
4 5
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5 of iron: the iron appears to be accidental,

and its quantity greater or {maller, according
to the colour of the ftone.

IL. VagrieTY,

Creutzenwald Stone. |

'This ftone is mentioned, but not defcribed
by Mr. Bayen. 13 Roz. 59. It is probably
of a brown, or yellowith eolour, and great
weight; it contains by Mr. Bayen’s account,
7§ per cent.-mild - calcareous Earth, 12 mild
magnefia, and 13 of iron. It is found near

Creutzenwald, and there ufed as a flux for
iron ores, :

Seecies VI,

Mild Calcareous Earth mixed with a notable
-Propartsion of Clay.

I. VarieTy,
In a loofe Form. Calcareous Marl,

- Marl is well known from its ufe in agri-
culture. I diftinguith two forts of it, the
<aleareous and the argillaceous; it is of va<
rious colours, grey, yellow, red, brown, or
bluith; thefe arife from a mixture either of
Iron or pyrites, The calcareous ftrongly ef--

fervefces
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fervefces with acids; it is of different de-
grees of hardnefs, and readily burfts and
falls into powder in water, or by expofure to
the air. When the calcareous Earth is in
large proportion it burns to lime, and even
vitrifies in a ftronger heat. The proportion
of mild calcareous Earth is from g0 to 75 or
8o per cent, if greater it fhould rather be
clafled among chalks. Hence any Earth of
this fort, that lofes from 16 to 27 parts of
. its weight per cent. by {olution in acids, may

be - deemed a calcareous marl, this being the
weight of the volatilized fixed air which
_correfponds with the above proportion of cal-
"careous Earth. Note alfo, that by c/ay I
mean common clay, that is, a mixture of
argill and filiceous Earth, in which this lat=
ter moftly predominates. See Dr. Withering's
- Differtation. Pbil. Tranf. 1773, p, 161,and 3,
Edinb, Effays, p. 4-

II. VaRrIETY.
In a Stony Form,

Travertino, Pictra Forte, Pietra Fongaia of
- the Italians, Margodes.

The two firft differ only in hardnefs ; they
are of a grey, blue, or yellow colour; the
firft Joofe and porous, the fecond harder ; the
third is a tufa, which, containing the feeds of
wuthrooms, produces them yearly, on being

- A - fprinkled
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fprinkled with water, Ferber Italy, 117, 159.
They are often formed of volcanic afhes, in=-
durated by water, and evidently contain fome
- proportion of iron ; the two firft are ufed as
lime ftones. The pietra colombina, and tur-
china, are {aid to be of this fort.

- Analogous to thefe is the margodes, a blu-
ith grey fone, entirely refembling clay in its
outward appearance, but fo hard as to cut
fpars, or even zeolytes, but not to fuch a
degree as to give fire with fteel; dull in its
fraGure, its texture thick lamine, and of a
conchoidal form ; its fpecific gravity 2,877 ;
it effervefces with acids. I found it to con-
tain go per cent. of calcareous Earth, about
32 of argill, 15 of filex, and 2 of iron.

. Mr. Bergman, in his remarks on the
"~ mountains of Weff Gothland, Memoirs of
Stockbolm, 1768, mentions a fort of red mar-~
ble found near Rolock, which contains fo
much clay that it hardens in fire, and ¢ven.
melts in a ftrong heat,

Seecies VIL | _

Mid Calpareous Earth mixed with a notable
Pf‘opartion of Ponderous Earth.

Barytical Limeflone, or Marl.

This is faid to be found both in a flony
and loofe form in Deréyfbire ; the forme;aixs
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> faid to be of a grey colour, and heavier than

common lime-ftones, but I have feen none
of them.

, SPECIE,S VIIL

¥4

Mild Cakcarecous Earth mixed with a notabh
Proportion of Siliceoys Eartbh,

I. VARrIETY.

Stellated Spar, Stern Spath, Stern Schoerl of
' the Germans, ,

. This is opake, and of a radiated form,
found in limeftone by Mr. Fichtel on the
Carpathian Mountains, It effervefces with
acids, and according to Mr. Bindbeim, 100
parts of it contain 66 mild calcareous Earth,
o of filiceous, and 3 of iron, 3 &bg‘:ft.
%Iatw_'fbrﬁb. Freunde, p, 454

If. VARIETY.

Calcareous Grit, Calcareous Sand-flone, Calca-
rius Arenarius, Pierre de Taille Calcatre,
Moellon, Pierre de Liais, Monnet Mince
ralogie, p. 216; ‘

Its colour is various, but moftly white,
grey, brown, or of different fhades of yel-
low: it effervefces with acids, and is more
oj lefs {oluble in them, according ta the pro-
o - portion
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portion of mild calcareous Earth, which alfo
varies, from §o to 70 or 8o per cent. wheny
lefs, it fhould be reckoned among the filiceous
fand-ftones.

.- It frequently contains alfo a fmall propor-
tion ‘of argill, and a ftill fmaller of iron. Its
furface is generally rough ; its texture moftly
granular, but fometimes fcaly: it does not
ftrike fire with fteel ; it is fometimes ufed as
a limeftone; it hardens by expofure to the
air; it is frequently fprmkled over with
mica, but not in fuch proportion as to alter
its genus or fpecies. ‘The fand-flone of Sz.
Helena, which is very brittle, and burns ta
lime, i¢ of this fpecies.

Species IX,

Mild Calcareous Earth mixed with Petrol in
Jmall Proportien.

Swzm—/z‘om, Pierre Puante, Stinkfteine, Lapis
Susllus, Orfien of the Swedes. :

The colour of this ftong is either white,
grey, yellowith, brown, or black, with glit-
tering particles; its texture granular, fcaly,
or lamellar ; its form either round or prif-
matic, and polygon or amorphous its grain
compact and equable, or loofe and open; its
fpecxﬁc gravity confequently from two fa

. three.; P
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three; its hardnefs not fo great as to give
fire with fteel.

It is foluble with effervefcence in acids, but
its moft diftin®ive charaleris the offenfive
urinous fmell it gives when rubbed : it lofes
this {meH when heated fuffieiently, and gives
2 flight flame when furrounded with burning

coals, and at laft burns to lime.

It affords little or no oil by diftillation. -

. It frequently contains a little argillaceaus
Earth and Iron, and moulders by expofure
to the air. :

-SeBCcIES X.

Mild Calcarcam Earth mixed with a.natable
Proportion of Pyrites.

Pyritaceous Limeftone, Pierre de St. Ambroix,

* This ftone was analyfed by Baron Serwieres,
21 Roz. 394. 22 Roz. 207. Its colour is
iron grey, interfperfed with fhining particles.
Its texture compact; its hardnefs fuch as
fcarcely to sl;re fire with fteel ;. its {pecific

' gﬂmty 2,70

It is foluble in acids, and moﬂly with effer-
vefcence.

It
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It caleines in a ftrong heat, and makes
nitre flightly detonnate. If diftilled; it af*
fords a fmall pottion of vitriolic acid, and
fome fulphur fublimes. :

It confifts of about 7§ per cent. miild cal-
careous Earth, and 25 of pyrites, which con«
tains 14 of argill, 7 of quartz and fulphur
and 4 of iron.

" SrEcizs .
Mixed with a notable Proportion of Irom.

v L. VARIETY.
" Mild Calcareous Earth mixed with Iron.

Thefe ftones are either yellowith white, of

red : the former are of a fcaly texture, and

w black when expofed to the air," very
weighty, effervefce with acids, and contain
about 25 per cent. of iron; the latter are of
a coarfe grain, flightly effervefcé with acids;
lofe 30 per cent. by calcination, and contain
10 per cent. of iron. Some ftalatites alfo
contain from 20 to 27 per cent of iron.
Rinman Mem. Stock. 1754. Other iron flones
of this fpecies, containing more iron, belong
to the calcareous iron ores. '

IL. VARIETY.
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II. Variery.
Tung fter intimately mixed with Iron.

Red or Fleflb-colowred Tungfien.

1t does not effervefce with acids, fcarcely

- gives fire with fteel; is of a coarfe texture,
eafily pulverized: its fpecific gravity ‘from
449 t0 5, 8 ; becomes magnetlc after calcina-

tion ; eafily melted with its own weight of
ﬂuor, with great difficulty affords about 30

per cent. of iron. Cromfied. Mem. Stock.

1751. Hence it is never ufed as an iron ore.

Compound Species, in which the Calcareous
Genys predominatess

Seecies 1.

Compounds qf the different ﬁmple Species of
the Calcareous Genus:

Here I place all the different compounds
of mild calcareous Earth and gypfum, or .
fluor, or tungften, &c. which may occur;
alfo thofe of gypfum and fluor, gypfum and
tungften, or fluor and tungften, &c. which
may be placed as varieties of this compound
fpecies.

Speciks II,
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Species IL
Compamd.r of Calcarsous and Barytical Specm.

I have feen yellowith flones of this fpecies
from Derbyfbire, confifting of lumps of
chalk interfperfed with nodules of barofele-
mite: many more may occur, as compounds
. of gypfum and barofclenite, fluor and baro-
" felenite, &

Species Il

‘Compounds of the Calcarcous and Muriatic
Specses.

Under this head I range all the compounds
of mild calcareous Earth, or fluor, or gyp=
fum, which contain fteatites, ferpentine, talc,
amianthus or afbeftos. Of this fpecies the
following varieties have been obferved.

I, VarIETY.

White Marble inter(perfed with Spots of Stea=
tites, or Soaprock Kolmord Marbie. Cronﬁed.
§ 261.

This is of a fcaly tcxture, and the ﬁeatises
and foaprock either green or black. ’

II VARIETY,
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II, VARIETY.
‘1. Pretra Talchina.

This confifts of white fpar, with veins of
tac.

2. Verde Antico.

A light green marble, with deep green,
black, white, and purple fpots; 100 parts
of it contain, according to Mr. Bayen, 62
mild calcareous Earth, 30 of green tale, x
of magnefia, and 1 of femiphlogifticated iron.
‘12 Roz, 56.

| Sprecies IV.

Compounds of the Calcareous and Argillaceous
' ‘Species.

1. VarIeTY.
.MtZd Calcareous Earth and Argillaceous Shifius,

1. Green,Campan from the Pyrenees.

‘This is a marble of a green colour, and
flightly magnetic. According to Mr. Bayen,
100 parts of it contain 6§ of mild calcareous
Earth, 32 of argillaceous, and 3 of femiphlo-

gitticated iron, 11 Roz, 499. Since this
E ftone
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ftone is fomething magnetic, it is plain that
the fhiftus muft contain at leaft 1o parts iron ;
and alfo, that this iron is not much dephlo~
gifticated. Hence alfo, the colour is green,
“which colour, or blue, is always, when it
proceeds from iron, a fign that the iron is not
much dephlogifticated ; on the contrary, a
red or yellow colour from iron, denetes it to
be in a dephlogifticated ftate:

2. Red Campan.

‘A red marble, not magnetic; 100 parts of
it contain 82 of mild calcareous Earth, 11 of
arglllaceous thiftus, and 7 of dephlogifticated
iron. 11 Roz. 5o1.

. 3« Yellow figured Marble from Florence.

Mr. Bayen found 100 parts of it to con-
tain 75 of mild calcareous Earth, 13 or 14 of
Ihxﬁus, and 4 or § of dephlogifticated iron.

4. Griotte.

. A red marble from Autun; contains 67
of mild calcareous Earth, 26 of reddifh fhiftus,
2 of iron, and 1 of magneﬁa, per cent. ace
cording to Mr. Bayen.

5. Amandola.
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5. | Amandola.

A green honeycomb-like looking marble,
containing white fpots : 100 parts of it con=-
tain 76 of mild calcareous Earth, 20 of fhiftus,
2 of fcmiphlogiﬁicatcd iron ; the cellular ap-
pearance proceeds the fhiftus. 12 Roz. §6.

6. Cipolin from Rome.

A green marble, with white zones. It
gives fire with fteel, though difficultly; 100
parts of it contain 67,8 of mild calcareous
Earth, 25 of quartz, 8 of fhiftus, 0,2 of
iron, befides the iron contained in the fhiftus.
22 Roz. §2.- ‘

- IL VARIETY.
Calcareous Earth and Mica.

1. Cipolin from Autun.

A green marble, confifting of 83 parts
mild calcarecous Earth, 12 of green mica,
‘and 1 of iron. 12 Roz. §35.

r.o .
- 2. Micaceous Limeflone.
This is of a glittering appearance, of va-

rious 'degrees of hardnefs, and effervefces
- E 2 with
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with acids; the proportion of mica is various.
'The mgcigno of the Italians is of this fpecies.
Ferbery, 116. 'The yellow fort is called pz:etra
digia, the blue pietra colombina, or turchina. .
Species V. v
Compounds of the Calcareous and Siliceous
' \ Species. o
1. Variery. With Quartz.
1. Calcareous Quartz and PudLlingﬂom.

This confifts of lumps of quartz, and
fometimes felt {par, in a calcareous cement.

2. Limefione with Veins of Quartz, Saxum
' Sablbergenfe.

Alfo feveral marbles in Sweden and Siberia,

that frike fire W§th fteel.
| II; Variery. With Lava.

1. Calcareo_u: Volcanic Puddingflone, Cierchina,

In this, lumps of fpar and lava are found

in a calcareous cement. Ferber ftaly, 113.

2. Marble mixed with Veins of black or green
Lava. Ferber Italy, 67.

/
Species VI.
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: Species VI
Compounds of Calcareous Earths with Species
of two or more Gensra.
L Variery.
Calcareous Porpbyry.

This confifts of quartz, felt fpar, and mi-
ca, in feparate grains, united by a calcarcous

.. cement,

IL VARIETY.
- Limeftone interfperfed with Shoerl and Mica,

CHAP 1IV.
Barytic Genus.

SPl;cms I.

Ponderous Earth combined with the Aderial
Acid, acrated Barofelenite.

Dr. Withering prefented me with a very
pure fpecimen of this fpecies from 4ifion
Moor, in Cumberland. It much refembles
alunr, but its texture is ftriated: its,fpeecific
gravity is 4,331, though when this com-
pound is artificial its fpecific gravity is
only 3,773, according to Mr. Bergmans;
evidently becaufe it contains much water,

E;3 " for
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for 100 parts of it contain 65 of pure
Earth, 28 of water, and 7 of the aerial acid ;
whereas 100 parts of the native contain about
20 of aerial acid and 78 of FEarth, a little of
the vitriolic barofelenite, and no water. It
effervefces with acids.

The artificial, when calcined, burns to lime,
which has the properties of pure barofelenite
already defcribed ; but the natural will not
burn to lime, for it will not part with its
fixed air, but rather melts, as Dr. Withering
has difcovered. He alfo found that cauftic
alkalis precipitate this Earth from the nitrqus
and marine acids, which happens, as I think,
from their taking up the excefs of acid requi-
fite to keep it in folution. '

Species II. -
" Combined with the vitriokic Acid.

Barofelenite, Marmor Metallicum, Cronft. 182,
Lapis Bononienfis, Selenitic Spar, Gypfum
Spathofum, Spathum Fufibile, Margraf 2,
Theile, p. 44, Weigel Obferv. Mineral.p. 65
g{zd 66. Cawk, Petunfe of fome, Ponderous
Par '

This ftone is of a white, grey, or yellowifh
white colour, and fometimes reddith; fome-
times
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times not hardet than chalk, but moftly very.
compa&, and of a ftony hardnefs, though
never fo hard as to give fire with fteel. Its
texture lamellar or fibrous; its-fhape either
amorphous, orbicular, tabular, or criftated,
that is; jagged like a cock’s comb, or chry-
ftalized in . polygon prifms: it is alfo found
opake, femi-tran{parent, or tranfparent ; this
Jaft fort is an eleiric per fe. »

Tts {pecific gravity is” generally from 4 to
- 4,6, though fometimes, as Mr. Wiegleb re~
marks, it is not fo great. 11 Nev. Endect,

15

It is infoluble, or nearly fo, in water, as
well as in acids. '

The harder forts decrepitate in fire ; it does
not burn to Plafter of Paris as gypfum does;
it is infufible per /¢ with a blow-pipe, yet Mr.
D’ 4reet found the femi-tranfparent fort fufi-
ble ina long continued porcelain heat. 22
Roz. 26 ; probably becaufe it was placed in
an argillaceous veffel : but it is fufible by the
help of the mineral alkali, with effervefcence,

"and alfo with horax and microcofmic falt, ace
cording to Mr. Bergman. :

It is often mixed with calcareous Earth,
@ Roz. 223. 13 Roz. Supplement, p. 408.
: Eq4q M.
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Mr. Morvean obferves that it accompanies.
the ores of moft metals. Mr. Margraaf alfo
frequently found mafles of it mixed with
gyplum. 1 Margr. 332.

The eafiet method of decompofing it, is
that practifed by Mr. Wolfe and Mr. Wiegleb,
viz. by calcining it in a ftrong'red heat for 1
ar 2 hours, with 1% or twice its weight of
fixed alkali ; the neutral falt and fuperfluous
alkali are then wathed of, and the Earth is
found combined with fixed air. -Mr. Mor-
weaw’s method is cheaper. He calcines the
ponderous {par with ¢ of its weight of char-
coal for 1 hour, in a crucible, well luted, and
a ftrong red heat : he then diffolves the Earth
in the acetous acid. The fulphur is thus fe-
parated. Mem. Dijon, 1782. Mr. Margraaf
.decompofed it in the liquid way, by mixing,
two parts of the ftone with one of fixed al-
kali ; then pouring hot water on it, and keep-
ing it boiling for fome hours. 1 Margr. 366.
The decompofed part, well edulcorated, is
foluble in acids.

‘This fpecies often forms the ftony matter of
petrifaCtions. Mem. Dijori, 1782. 1 Semef.
p. 163. . '

~ According to Mr. Bergman, 100 parts of
it contain 84 of Earth, 13 of the moft con-
' centrated
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centrated acid, and 3 of water. 100 parts
of" artificial barofelenite contain about 33 of "
- vitriolic acid' and water, and 67 of Earth,

Some fpecies, particularly the red, cone
tain 1 or two gr. of iron per cent,

Seecres 1IL.
Combined with the Sparry Acid.

This combination has not yet been found
in nature ; that formed by art is nearly info- .
luble in water. - ‘

: SpeciEs IV.
Combined. with the Tungflen Acid.

'This combination is alfo infoluble in water,
but it has not as yet been found.

Species V.

Mild Barytes intimately mixed with a notable
Proportion of Silex and Iron.

_T mention this {pecies on the authority of
Mr. Bindbeim. 4 Berfin Schrift. 397. It is
- infoluble in acids, and of a fparry texture;
- but, as he fays it becomes foluble after cal-
cination with oil, I thould be inclined to judge
it rather a barofelenite, |

Seecies VI.
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Seecies VI.

Barofelenite mixed with a notaple Proportion
of Silex, Mineral Oil and Terreme Salts,
Liver Stone, Lapis Hepaticus.

It’s colour is white, grey, yellow, brown,
or black; itis generally compa& but naot fo
hard as to give fire with fleel ; its texture is
either equable or laminar, fcaly or fparry,
and it takes a polith as alabafter,

It does not eflervefce with acids.

When calcined, it is partially reduced to a
fort of Plaifler of Paris.

‘It emits a fmell of hepar fulphnns, at
leaft when rubbed,

According to Mr. Bergman, 100 parts of
- it afford 33 of barofelenite, 38 of filex, 22 of
alum, 7 of gypfum, and 5 of mineral oil. The
increafe proceeds from the water of chryfta«
lization.

CHA.P. VL

Muriatic Genus.

Under this genus I include not only thofe
Earths and Stones in which magnefia predo=
mmates, but alfo thofe in which the filiceous

genus
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genus predominates, if magneﬁa'be, next to
the filiceous, the moft copious ingredient, and
- -the compound poflefles the characters of the
-muriatic;- and not thafe of the filiceous
' genu'.%

v d Seecies L

Combmed w;tb the. Aerial Aeid, and. 6arel}"
mixed - with other Earths, in an eartbj,
or femi-indurated Form. -

Pure magnefia- has. no where yet been
found, nor even magnefia, barely combined
with fixed air, and free from all mixture of
other Earths. When combined with fixed
air by art, 100 patts of it contain at a medium
30 of aerial acid, 48 of mere Earth, and 22
of water ; but thefe proportions are variable
within ‘certain limits, the fixed air being
found in the proportion of from 2§ to 37,
the Earth from 40 to 48, and the water from
20 to 30. in general when the proportion of
fixed air 1s greateft, that of water is fmallcﬂ;.
and vice verfa,

;

1. VARIETY.
Mixed with Siliceous Earth.
Spuma Maris, Meer/haum of the Germans,
Keffbil

This is found in various parts of the World
particularly in the Eaft, in veins of moderate
. thicknefs,
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thicknefs, and is the fubftance of which the

" large Turkey tobacco~pipes are formed : it is
probably found alfo inJVorth Americas being -

the fubftance calléd in Canada, Terre a-chalu= "

meau. It is of a white or yclleﬁ <sloug; -
foapy feel, and moderately bard. “K'hatdens . -
eafily in fire without requiring a great heat.
In the ftate in which we receive it, that is

baked, it does not effervefce with acids, and
is difficultly foluble therein.

According to Mr. Wicgleb’s analyfis, it
confifts of equal parts, magnefia and filex.
5 Crell New. Entdeck, p. 3.

II. VARIETY.
Mixed with Calcarcous Earth and Iron.

It appears like an olive-coloured, or blue

* clay : the olive-coloured contains no argilla-

ceous Earth: the blue fort contains moft cal-

- careous Earth, alfoiron, a little argill, and

petrefaltions. Both are found near 7bion-

wile. 'The former fort is ufcd in pottery.
13 Roz. p. 6o.

III. VarieTY.,
Mixed with Clay, Talc,,and Iron.

This is a_greenith yellow, loofe Earth,
of a greafy feel, found in Szlcf ha, It con-

tains
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'~ tains L of its weight of magnefia. « Mar-
graaf, 2 Theil. p. 18.

Seeciks II.

Combined with Aerial Acid, above four times

its weight of Silex, and a fmaller propor=
tion of Argill. '

I. VARIETY.

" Steatites.

This is always of a green or greenith co-
lour, and fo foft as to be fcraped by the nail §
of a foft {oapy feel : its texture undiftinguith-
able; its fpecific gravity from 2,433 to 2,78.
It is not'eafily diffufible in water, nor ren-
dered duétile by mixture with it.

It does not effervefce with acids, and is

very flowly and only partially foluble in the
three mineral acids. '

In fire it hardens, but is infufible per f,
and becomes whiter. It is imperfeGtly melt~
ed by mineral alkali and microcofmic falt,
but more perfeitly by borax. It is apt toa

~corrode the crucibles. ,

7

; According
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- At:cordmg to Mr. Bergman's analyfis, 160
parts of it contain 8o of filex, 17 of mild
magnefia, 2 of argill, .and nearly 1 of iron
in a femiphlogifticated flate.

II. VARIETY.

Soap-rock, Lapis Ollaris, Pot-floney Speckflein
of the Germans, Spanifb Chalk. 2 Margr.

14

"This is of a yellow colour, and fomeétimes
whitith, and but rarely black: it is alfo
fomewhat harder than the former varlety,
and probably the proportlon of argill is
fomewhat greater, but in other refpeds it
perfeitly refembles it. The black: contains
a mineral oil. - 4

- This ftone is eafily worked and turned, in-
fomuch that pots and mortars are often made
of it.

Mr. Gerbard remarks, that the Swedith
Jpeckflein often effervefces with acids, and
contains calcareous Earth, but that of Saxony
and Silefia never. The limeftone is merely
an accidental ‘mixture. 4 Berlin, Schrifi.
300. :

Seecies HI,
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SeEcies III.

M;ild Magnefia combined with Silex, Calcareous
Earth, and a fmall proportion of Argill and
Iron.

) I. VAR!’ETY.
Fibrous Afbeflos, Alumen Plumofum.

"The colour of this ftone is generally green-
ith, and it confifts of filaments either parallel
to, or interwoven with each other. It is
. rough to the touch, and brittle and uneven in
its fra&ure, hence it does not ftrike fire with
fteel. Its fpecific gravity is from 2,5 to 2,8.

- - It does not effervefce with acids,. and is fo~-

luble in them but partially, and by particular
management.

When fufficiently heated, it becomes fome-
what whiter and more brittle, but is infufible
per [e by the blow-pipe, unlefs it contains a
notable proportion of calx of iron. It is
difficultly fufible with mineral alkali, more
'eaﬁ{{ with borax and microcofmic falt, and
witH fcarce any effervefcence. It is never
tranffarent, and in that refpe@, and in the
unevenefs of their fracture only, fome forts

of
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of martial afbeftos differ in external appear=
ance from fome forts of fhoerl.

According to Mr. Bergman, this variety
contains from §3 to 74 parts of filex, from
12 to 28 of mild magnefia, from 7 to 14 of
mild calcareous Earth, from 2 to 6 of argill,
and from 1 to 10 of iron per cent. 100 parts
martial afbeftos contain 62 of filex, 13,7 of
‘magnefia, 12 of calcareous Earth, 1,7 of
argill, and 10,6 of iron ; yet it givesin fufion
a white flagg.

II, VARIETY.

Coriaceous Afbeftos, Suber Montanum, Aluta
Montana, Mountain Cork, Leathery &rc.

This fort of afbeftos refembles in texture
thofe fubftances from which it borrows thefe
fanciful appellations. It iseafily diftinguifhed
by its elafticity and lightnefs, for it floats a
long time on water. 1In other refpetts it re-

fembles the former fpecies, except that its .

colour is either white, yellow, brown, green,
- or black. ‘

" 100 parts of it contain from §6 to 62 of
filex, from 22 to 26 of mild magnefia, from
10 to 12 of mild calcareous Earth, from 2
to 2,8 of argill, and about 3 of iron.

Seeciks IV.
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8eecies IV,

Mild Magnefia combined with Silex, mild Cale
careous Earth, Barytes, Argill and Iron.

=~ . Amianthus.

In ftru@ire this {pecies refembles the firft
variety of the foregoing; confifting of long
parallel fibres, in fome degree flexible, and
{oft to the touch. The furface of its frac-
ture is alfo uneven. Its colour, white, grey,
greenith or I'Cddlﬂl : its fpecific gravity 2,913.

1t does not effervefce with acids, and is
-difficultly, and but partially foluble therein.

It is fufible per f¢ in a ftrong heat, and alfo
with borax, microcofmic falt, and mineral
alkali, with effervelcence. In fufion it again
chryftalizes in filaments, but in a ftill fironger
heat it forms a green glafs, which corrodes
the crucibles, as Mr. Sauffure has obferved.

100 parts of the Amianthus of Tarentaife
examined by Mr. Bergman, afforded him 64
of filex, 18,6 of magnefia, 6,9 of calcareons
Earth, 6 of barytes, 3,3 of argill, and 1,2
of iron.

F Srecies V.
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Seecies V.

Pure Magnefia combined with fomething more
than its own weight of Silex, about } of
its weight of argill, nearly § of its wengt
of water, and about y or 2 tenths of its
weight of Iron.

Scmmtme, Lapis Nepbriticus, Gaéro of the
Ttalians.

In refpe& to colour, as well as compofition,
this ftone is fufceptible of great variety, for it
is found either white, green, brown, reddifh
brown, yellow, light blue, black, {potted, or
ftreaked with veins of different colours. Its
texture is either indiftin&, obfcurely laminar,
or fibrous. It is harder than foap-rock, but
not fo hard as to give fire with fteel, and les
{mooth to the touch, but fufceptible of a good
polifh, looks like marblc, and is often in thin
pieces femi-tranfparent,

Its fpecific gravity is from 2,4 to 2,65.

It does not effervefce with acids, but is
flowly and partially foluble in them.

It melts per /e in a ftrong heat, and preys
on the crucibles. Vagel, 103. In a lower de-
_gree of heat it hardens.

According
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According to the analyfis of Mr. Bayen, 100
parts of it contain about 41 of filex, {which
he takes rather to be mica) 33 of magnefia,
10 of argill, 12 of water, and about 3 of
iron. The ferpentine of Corfica contains a

larger proportion of argill and a fmaller of
ﬁlcx.

The greener forts of this ftone havc been
called nepbritic. :

Seecies VL.

Pure Magm’ﬁa intimately mixed with nearly
twice its weight of Silex, and lefs than its
own weight of Argill.

Vencetian Talk.

Its colour is white, grey, yellowith, or
greenith: it is foft and foapy to the touch,
and in thin pieces femi-tranfparent: it is
compofed of very thin laminz difpofed in a
laminar or filamertous form, much tenderer
and more brittle than thofe of mica, but like
this it has a metallic luftre: its hardnefs is
fo inconfiderable that it may be fcratched with
the nail : its fpecific gravity is 2,729.

It does-not effervefce with acids, and is fo-
luble therein very difficultly by particular ma-
nagcment, and only in part.

Fa2 In
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In fire it becomes more brittle and whiter,
but is infufible per fo by the blow-pipe, and
fcarcely fufible by fixed alkalis, but more
completely, and with little effervefcence, by
borax or microcofmic falt.

This talc contains fomething lefs than 5o
per cent. of filex, and about 2 per cent. of iron.
The magnefia is in fmaller quantity, but it
exceeds the argill; the exalt proportion I
have not found.

Mufcovy tale confifts of broad, elaftic,
fiexible, tranfparent leaves, and differs exter-
nally from mica only in being fofter and more
foapy to the touch.

.

Seecies VIL
Combined with the Sparry Acid.

'This combination is fcarcely foluble in wa-
ter, but has not yet been difcovered in
nature,

Seecres VIII.
Combined with the Tungfien Acid.

This compound when artificial is alfo info=
luble, but has not as yetbeen obferved native.

Compound.
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Compound Spm’e: in which the Myriatic Genus
’ predominates.

SeEcCIEs 1.

Compounds of the different fimple Muriatié
Species with cach other.

I Varigry.

1. Steatites mixed with Talc, Craze de
Briangon. It is generally grey, yellow, or
greenifh: it feems more argillaceous than
pure fteatitts, and contains more iron. My,
D’ Arcet found it fufible in a porcelain heat,

II. VaRIETY.

1. Serpentine mixed with veins or fpots
of green Steatites.

2. Red Serpentine mixed with veins of
Afbeftos.

Species ILL

Compounds of the Muriatic and Calcarcous
Species.

1, Red, green, yellow, or black Serpentine,
with veins or fpots of white Calcareous Spar
Potzeverq. The black is called Nero di prato;

' Fj the
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the green Verde di Suza; but thefe names are
not reftrained to this fpecles.

2. Serpentine with vems or {pots of Gyp-
fum,

.Species III,

Compounds of the Muriatic and Barytic
- Species.

I. VARIETY.

Serpentine with veins or fpots of barofele-
s nltec

Seecies 1V,

Compounds of the Mursatic and Argzllaceom
‘ ~ . Species.

I. VARIETY.

1. Steatites mixed with a notable propor
tion of indurated Clay. It is lefs foft to the
touch, and fomething harder than the pure
featites : its colour is grey or greenith brown ;
it frequently contains alfo mica or talc, and
fometimes a notable proportion of iron, and
then it is red. The talcofe is frequently cal-
led F rench chalk, or Crazc de Briangon,

2, Steatntes.
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2. Steatites mixed with Shiftus, or bitu-
_minous Shiftus. This is blue or black, and
rougher to the touch than pure Reatites.

3. Serpentine mixed with veins or fpots of .
Shiftus. : \

4. Soap-rock mixed with Mica. Crmyt‘
§ 265. Grey, yellow, or greenith.

, Sreciks V. ,
- Compounds of the Muriatic and Siliceous Species.

1. Serpentine with veins of Quartz or
Feltfpar, or Shoerl. :

CHAP. VIL

. Argillaceous Genus.

Seecies I,
~ Saturated with Aerial Acid.

Lac Lane.

* 'This fanciful name was heretofore thought
to' denote a very fine fpecies of calcareous
Earth, but Mr, Schreber has lately thewn
that the Earth to which this name is given,
is a very uncommon fpecies of argill. It
is generally found in fmall cakes of -the
L ‘ ¥ 4 hardneft

-
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‘hardnefs of chalk, and like that, it marks
vthite ; itd hardne{8 is-n¢atly as that of ftea~
tites, and does not feel as fat as common clay
does ; its fpecific gravity is 1,669 : 1ts colour
18 fnow white. When examined with a mi~
crofcope, it is found to confift of {mall tran-
fparent cryftals; and by his experiments it
plainly appears to be an argill faturated with
fixed air. It effervefces with acids, and con-
tains 3 very {mall proportion of calcareous
Earth, and fometimes of gypfum, and fome
- feeble traces of iron. It is found near Halles,
18 Naturforfch. 2q9.

Seeciks II.

Combined but not faturated with Aerial Acid,
n a loofe or fenfi-inturated form, and mixed
with fine Quartz or Silex in various propor=
tions, a [mall quantity of Water, and gene-

“rally of Iron. ‘

Glay, Greta of the Italians,

This fpecies receives a number of different
denominations, arifing from its hardnefs, fu~
fibility or infufibility, or the different ufes it
is applied to, or relative to its colour, or origin;
fuch as flone clay or lithomarga, fufible or
apyrous clay, marl, Fuller’s earth, pipe clay;
kaolin, brick clay, umber, coloured clays,
boles, pouszolana, terras, tripoli, &c. All

' oo clays
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clays are more or lefs eafily diffufible in wa-
ter, which they imbibe with more or lefs avi-
dity, according to their prevnous compatnefs,
and if they contain much air they froth with
water, burft and fall to pieces : when th
have imbibed it they are more or lefs ductil
and vicid, according as the fand they are mixed
with is more or lefs fine. They contra in
drying, and crack: when heated, they cone
tra& ftill more, and harden to fuch a degree
as to give fire with fteel. They do not effer-
vefce with acids, unlefs they contain magnefia
or calcareous Earth. The finer clays have
a {mooth, and in fome meafure, a foapy feel.

Thefe are the properties of pure argilla-
ceous Earths; yet moft clays tontain but from
25 to 48 per cent. of this Earth, the remain-
der confifts of fine filiceous Earth, and a little
water. On the fubtility and purity of the fili-
ceous part, the finenefs of clay principally

tepend,

Many clays contain a little volatile alkali,
and {fome the vitriolic acid 5 probably this lat-
ter is united to the argill in the Rate of em-
- bryon alam. that is, ia fuch proportion as
_ wmot to render it foluble in water. Moft of
them contain alfo a {mall proportion of iron.

Fufibk
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Fufible Clays.

All clays, which, befides argillaccous and
filiceous Earths, contain a mixture of calca-
rE0US Or munatlc Earths, or gypfum, or fluor,
or felt fpar, or iron, are more or lefs fufible,
according to the proportion of thefe foreign.
ingredients.

Apyrous Clays, .

~ Clays that confift of argillaceous and fili-
ceous Earths fingly, without any mixture of
iron or other metallic fubftance, or at leaft
only in an inconfiderable proportion, are in-
fufibl . Such is that found near Plombzm:.
Mem., Par. 1778, P- 433

Argillaceous Marl.

Any clay that contains from 20 to §e per
cent. of mild calcareous Earth, comes under
this denomination. Itdiffers prodigiouily in
point of hardnefs and colour : the hardeft is
called /ithomarga, or ftone marl. The beft
for agriculture is the grey or white; the co-
loured generally contain metallic -particles::
when it contains 20 or 30 per cent. of calca=
reous Earth it is fufible per fe. The coloured
marls, as they contain meore iron, are ftill

morc
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more fufible. This fpecies of marl falls to
pieces more difficultly, either 1n water or air,
than calcareous marl.

" Indurated marls, of a quadrangular form,
have been called Ludz belmontii,

Fuller's Earth.

This is moftly of a white, grey, bluith, or
yellowith colour, compadt, femi-indurated,
of alamellar texture, and often conchoidal in
its fracture ; confifting of very fine particles,
fmooth and fomewhat foapy to the tduch : it
burfts and is diffufible in water, with which
it often froths like foap: it does not effervefce
with acids ; in a ftrong heat it melts into a
flag. Microcofmic falt affe@s it but flight-
ly ; mineral alkali more powerfully, and with
much effervefcence, but borax melts it moft
completely,

Different {pecimens of it, from wvarious
countries, afforded Mr. Bergman from 47
to 6o of filiceous Earth, from 11 to 2§ of ar~
gillaceous, from % to 6 parts of magnefia,
from 3 to 7 of mild calcareous Earth, from
3 to 5,5 of dephlogifticated iron, and from
15 to 18 of water, mixed with a very minute
proportion of marine acid ; but this Jaft was
found only in a few of them. Its fulling
_— _ ) power

/



%6 Elements of Mineralogy.

power arifes from the property of clay to ab-
forb oils, the finenefs of its particles, which
do not injure the cloth, and its eafy diffufi-
bility in water, which renders it capable of
being wathed off. ' '

Terra lemnia is a yellowith or flefh- colour-
ed clay of this fort.

Pipe Clay.

Any moderately pure and fine white clay,
which retains its colour in fire, is diftinguifh-
ed by this appellation. That of Cologne is
the pureft, and is infufible in the firongeft
heat. Many of thefe clays become grey in a
weak degree of heat, becaufe the mineral oil
with which they are mixed burns to a coal,
but in a ftronger heat they again become
white, this coal being confumed.

Porcelain Earth, or Kaolin.

This differs from the former chiefly in.the
finenefs or fubtility of the filiceous ingredient.
{t fometimes effervefces with acids, either be«
caufe it contains cryflalized argill, or mag-
nefia, or calcareous Earth : it al{fo abounds in
talcofe particles. It never contaius any oily
watter, and therefore retains its colour im
every degree of heat.. :
. Brick

-
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Brick Clay,

~ Tts colour is .various, reddifh, bluifh, or
yellowith : it always contains iron, and melts
into a flag. The beft fort contains little or
none of calcareous Earth, but a good deal of
a coarfe filiceous fand.

Coloured Clays.

Yellow, red, and brown clays contain moft
iron, fometimes difperfed through them, and
fometimes united to the filiceous part: in this
cafe they are more difficultly fufible. The
yellow calx of iron is more dephlogifticated
than the red, and the red more fo than the
brown. When thefe clays contain about 14
or 15 per ¢ent. of iron; they become mag-
netic after calcination. g

\

Red chalk, Rubrica fabrilis, is, according to
Mr. Rinman, either a clay intermixed with
the red calx of iron, which hardens in fire,
and then becomes magnetic and browner, and
in a ftronger heat melts into a black glafs, and
contains from 16 to 18 per cent. of iron, (but
fometimes it contains but 7 or 8 per cent. of
iron, and then does not become magnetic by
roafting) or it is an impure fteatites, mixed
with clay and calx of iron. Hiflorsa Ferri,
$ 18

r Blye
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Blue Clags.

Thefe fometimeslofetheir colourand bécome
white when heated, and confequently contain
but little of iron, but owe their culour to an
oily matter; which is diffipated by heat ; others
owe their colour, according to Mr. Monnet,
to a mixture of pyrites. Mineralogie, p. 339.
Mr. Beaumé fays, that blue clays contain the
vitriolic acid, but he probably found it only
in the pyritical clays, for in other forts Mr.
Woulfe could difcover none. Phil. Tranf.
1779, p. 20. Mr. Bergman found fome which
contained copper and a little of cobelt. Rin-
man mentions a blue lithomarga, which con-
tained 13 per cent. of iron, 4 of lead, and fome
veftiges of zinc. Hiff. Ferri, § 201, p. 712.

Umber.

A brown or blackifh fubftance, which ftains
the fingers, and is very light; it has long been
taken for a clay, but Mr. Hup/ch, Mem. Ber-
&n, 1777, has difcovered it to confift of par-
ticles of decayed wood, mixed with bitumen ;
yet it is certain that this name hath alfo been
given to a fort of brown ochre, of the fame
colour, which becomes red when flightly heat-
ed, but in a ftronger heat is again brown and
magnetic, and in a ftill ftronger melts into a
black glafs. It does not effervefce with acids
to before
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before roafting, but after that the martxal patt'
is foluble. 4

Green Clays.

Some forts are faid to redden in fire, and
contain iron. Mr. Bergman has found fome
which contain copper and cobalt ; to feparate
which he precipitated the copper by iron, and
digefted the refiduum in diftilled vinegar.
Other forts are faid to contain nickel.

Black Clays.
Thefe are faid to be bituminous. .

Variegated,

The moft remarkable of this fpecies is the
Terra miraculsfa Saxonie, which is a beautiful
indurated clay, of a purplith colour, with
white, yellow, red, or brown veins or dots.

Bole.

Is a term of uncertain fignification, and
fhould therefore be banithed. Some beftow
this name on very fmooth compa& clays, con-
fifting of the fineft particles: others require
befides, that their colour thould be red, yel'—
low, or brown, and that they fhould contain
iron.  The rcd generally blacken in fire, 2

Bergm,

<.
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Bergm. 476, yet do not become magnétic,
Rinman, § 189. The yellow, when heated,
become firft red, and in a ftrong heat, brown
or black. Calamita bianca of the ltalians is a

‘white bole, ftriated like afbeftos, Ferber,

Itally, 122. Terra figillata rubra contains
calcareous Earth, and becomes magnetic aftgt
torrefattion. Rinman, § 189,

Of Velcansc Origan,
Pouzzolana.

This is of a grey, brown, yellowifh, or
blackith colour, loofe, granular, or-dufty,
and rough, porous and {pungy, refembling a
clay hardened in fire and then reduced to a
grofs powder. It contains, mixed with it,
various heterogenous fubftances : its fpecific
gravity is from 2,5 to 2,8, and it is in fome
degree magnetic: it fcarcely effervefces with
acids, though partially foluble in them: it
melts eafily per /¢ : but its moft diftinguifhing
property 1s, that it hardens very fuddenly
when mixed with } of its weight of lime and

- water, and forms a cement, which is more

durable in water than any other. According
to Mr. Bergman's analyfis, 100 parts of it
contain from §5 to 60 of filiceous Earth, 19
or 20 of argillaceous, 5 or 6 of calcareous,
and from 1§ to 20 of iron. 3 Bergm. 193.
It is evidently a martial argillacequs marl

: that
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that has fuffered a moderate heat. Its harden~
ing power arifes from the dry ftate of the
half-baked argillaceous particles, which makes
them imbibe water very rapidly, and thus ac-
celerates the defication of the calcareous
part; and alfo from the quantity and femi-
phlogifticated ftate of the iron contained in
it. It is found not only in Jtaly but alfo in
France, in the provinces of Auvergne and
Limoges, and alfo in England, and elfewhere.

Traafs, or Terras.

This differs but little in its principles from
pouzzolana, but is much more compac and
harder, porous and fpungy. Itis generally
of a whitith yellow colour, and contains more
heterogenous particles, as {par, quartz, thoerl,
&c. and fomething more of calcareous Earth :
it effervefces with acids, % magnetic, and fu-
fible per fe. 'When pulverized, it ferves as a
cement, like pouzzolana. It is found in Ger=
many and Sweden.

Tufa.

Volcanic athes concreted with various other
fpecies of ftone, but in which argill predo-
minates, forms the ftone thus called: it is
harder than traafs, but fill porous and

{pungy. |
G - Wbite



82 Elements of Mineralogy.

Whate Volcanic Earth. -

That of Solfatera, examined by Mr. Berg-
pan, was found to confift chiefly of filex,
mixed with about 4 per cent. of- argill, and
8 per cent.-of allum. 3 Bergm. 198.

Tripoli. .

Its colour is either white, grey, yellow,
reddith, or brown, either indurated and brit-
tle, or loofe, powdery, and rough« it does
not foften 1n water, nor effervefce with acids.
According to Mr. D’ Arcet, it is vitrifiable per
Jé in a porcelain heat long continued ; and ac-
cording to Mr. Bergman, it yields to borax

and microcofmic falt, but fcarcely to fixed al-
kali.

Mr. Haafe, who has lately analyfed it,
found roo parts of it to contain go of filiceous
Earth, 7 of argill, and 3 of iron; but the
red fort probably contains more iron. Ac-
cording to Mr. Gerbard, magnefia has fome-
times been extrafted from it.

It is evidently a volcanic produ&; for a -
coal mine near St. Effienne having accidentally
taken fire, and the fire in its progrefs having
extended to fome ftrata of thiftus and bitumen,
tripoli ‘was found in thofe parts of the ﬁrﬁta
' that.
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that the fire had aGted upon, but not in any
other. Mem. Par. 1769, p. 276.

The rotten flone of Derby/bzre is, according
to Mr. Ferber, a tripoli mixed with calcareous
Earth.

Spectes IIL
Barely faturated with Vitriolic Acid.

Embryon Allum.

~ This fpecies was firft difcovered by Mr.
Beaume ; it forms {mall fealy chryftals like
mica, which require 1450 times their weight
of water to diffolve them in the temperature
of 602 It is no where found fingle, but ge-
_nerally mixed with clays, from which it may
" be feparated by boiling, and diffolved in water,
to which it gives an earthy tafte, and is fepa-
rable by the affufion of lime water, which
precipitates the argill.

- Seecies IV,
Barély faturated with Marine 4cid,
Embryon Marinc Allum,

As a folution of marine alum, comp]etely
faturated with argill, forms alfo a very diffi-"
G2 cultly
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cultly foluble compound, and as many clays
are found to contain the marine acid, it is
probable that this fpecies exifts in them,
though it hath not yet been noticed.

In a_fiony Form.

Under this head I comprehend all thoft
ftones which, although the filiceous genus pre=
dominates in their compofition, and the argil-
laceous, with refpe& to quantity, obtains only
the fecond place, yet do not poflefs the cha-
ralter of filiceous ftones, as they do not firike
fire with fteel ; and on the contrary, I exclude
thofe which poffefs the chara&ers of filiceous
Earths, though they contain the argillaceous
in greater quantity.

SpeciEs V.

Argill combined with 1,36 its weight of Silex,
0,7 of its weight of pure Magnefia, ando,s
of its weight of bighly dephlogifiicated Iron.

Pure Mica..

This ftone, in its pureft ftate, is colourlefs;
but either from a lefs intimate combination,
or from a mixture of fome fuperfluous ingre-
dient, principally iron, it is found of diffe-
rent colours, white, red, yellow, green,
-brown, or black, (the white and yellow fort

have
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have a {plendid metallic appearance) fmooth,
but not greafy to the touch, which diftin-
guithes it from talc. Its texture is always
lamellar or fcaly, and the lamellz, or fcales,
are flightly flexible and often elaftic; thefe
fcales are fometimes parallel to each other,
fometimes interwoven, fometimes wavy, or
undulated, and fometimes they reprefent fila-
ments. Its fpecific gravity is from 2,535, to
3,000 when loaded with iron.

It does not effervefce with acids, and is in=
foluble in them without particular manage-
ment, but after it has been calcined with 4

times its weight of fixed alkali, it effervefces
' ftrongly, and is in great meafure foluble.

The pure colourlefs mica is infufible per /e,
and fcarcely melts even with mineral alkali,
but yields more readily to borax or microcof-
mic falt, with fcarge any effervefcence; but
the coloured forts were found by Mr. Sauffure
to be fufible per fe, though with difficulty,
gor they :equire a ftronger heat than fhoerl

oes. .

100 parts of the colourlefs kind contain
38 of filex, 28 of argill, 20 of magnefia,
‘and 14 of the moft dephlogifticated calx
of iron. Martial mica contains befides,
X0 or 12 per cenj. of a more phlogifticated
@3 o alx
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calx of iron, from whence its various colours
are derived, and a proportionably {maller
quantity of the other ingredients.

Argillaceous Fiffile Stones.

Thefe and many other of different genera,
have been comprehended under the denomi-
nation of Schiffs, but to avoid ambiguity, I
think it expedient to confine this name to
ftones of the argillaceous genus.

SPEC;Es VI.
Roof Slate, Shiftus Tegularés.

Of this {pecies there are many varieties,
none of which have been hitherto analyfed,
except the bluifh purple flate chiefly ufed here,
which I have lately examined, and to which,
as to a ftandard, I fhall refer the other forts.

I. VArRIETY.

Argill antimately mixed with 1,77 of its
aweight of Siliccous Farth, 0,3 of its weight
of Magnefia, 0,15 of Calcareous Earth, both

ightly aerated, and mearly 0,54 of its
aweight of Irom, befides a flight admixture of
Mineral Oil.

Bluifb Purple Slate,

It does not ftrike fire with fleel, and may
- be flightly {craped with the nail: it is very
. brittle'
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brittle, and of a lam:llar texture : its fpecific
gravity is 2,876: when in pieces of 1 of an
inch thick, or lefs, it gives a clear found if
ftruck: its grain is moderately fine: it is
never tranfparent: it flightly effervefces with
acids when reduced to powder, otherwife not ¢
when heated red, it lofes fomething more

- .than 2 per cent. of its weight, {lightly

detonnates with nitre, and then aflumes a
brownifh red colour, but calcination does not
render it magnetic: in a ftronger heat it is
fufible per fe, and forms a black fcoria: it is
difficultly diffolved by mineral alkali in the dry
way, more ealily by borax, though with lit-
le effervefcence, and alfo by microcofmic falt
with fome effervefcence. Mr. Gerbard re-
marks, that it melts with equal ¢afe in chalk
or clay veflels.

Dephlogifticated {pirit of nitre, after ftand-
ing on it two months in ¢old, aflumesa green
colour,

I found 100 gr. of it to contain about 46
of filex, 26 of argill, 8 of magnefia, 4 of
calcareous Earth, and 14 of iron. Part of
the iron feems to be in a phlogifticated ftate,
from its union with the oil, and part in a
dephlogifticated ftate, or that of a red calx.
This is united to the argillaceous part and
filex, and is very difficultly feparated.

G4 I, VARIETY;
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II. VARrIETY.
Pale, flightly Purple, or bluifl Shiftus.

This ftone is harder than the foregoing,
#ts laminz thicker, and its texture coarfer: it
feems to contain a larger proportion of the
filiceous and a fmaller of the martial ingre-
dient.

TI. VARIETY.
Blue Shiftus.

The proportion of the earthy ingredients
being the fame as in the firft variety, that of
the martial ingredient feems to be fmaller.

Other ftones are alfo ufed for covering
houfes in various countries, but they are
eafily diftinguithed; as their lamina are much
thicker, their furface more uneven, and their
texture coarfer. They chiefly belong to the

clafs of fand-flones, or to the calcareous
genus.

IV. VARIETY.
_ Dark Blue Slate, Shiftus Scriptorius.
It effervefces more brifkly with acids, and

feems to conta,m more magnefia, and lefs i 1rlc]>n,
than’
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than the firft vatiety: its fpecific gravity is
2,701,

Species VII,

Argillaceous Earth mixed with a wvariable

Proportion of Pyritesy, with a httle Mag-
nefia and Calcareous Earth.

Pyritaceous Shiftus.

Its colour is grey, brown, blue, or black:
it is more or lefs decompofable by expofure to
the air, according to the quantity of the py-

ritous ingredient and the ftate of the iron in

the pyrites ; if the iron be in a femiphlogifti=
cated ftate it is eafily decompofed, but if the
calx of iron be already much dephlogifticated,
it will be decompofed but flowly, if at all.
Aluminous fchiftus is of this f{pecies, but will

more properly be mentioned in treating of
alum.

Speciks VIIIL

Slate, or Pyritaceous Shiftus, intimately mixed

awith a notable Proportion-of Mineral Oil or
Bitymen.

- Bituminous Schiftus.

It is generally black, of a lamellar texture,
of different degrees of hardnefs, but never

gives
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gives fire with fteel: it emits a firong {mell
when ‘heated, and fometimes without heat ;
‘does not {fhew white when fcraped.

SreciEs IX.

Argzll mixed with ﬁom 3 20 4 tenths of its
‘aweight of Silex, and a little of tbe yellow or
red Calx of Iron.

I. VarieTY.
Argillaceous Shiftus, Flag- flone.

This is of a grey, yellowifh, or reddith
white colour; does not give fire with fteel,
nor effervefce with acids: its {pecific gravity
is from 2,6 to 2,78 : itis in fome places ufed
for covering of houfes, but moftly for floor-
ing : it is fometimes compact, and fometimes
fandy, like the next variety, and then its {pe~
cific gravity is fmaller,

IL. VarieTy,
Argillaceous Grit, Free-ftone, or Sand-fione.

It is called free-ftone becaufe it may be cut
eafily in all direGions: its texture is more
or lefs porous, equable and rough to the .
touch : it exhales an earthy {mell when frefh
broken and breathed upon: it does not give

fire with fteel, nor ecffervefce with acids.
~ ~ That
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‘That from Hollington, near Utoxcter, is of a
whitith or yellowith grey, and its fpecific
gravity 2,288. That from Kniper/ly, in Staf-
fordfhire, is of abluith grey, and fo infufible
as to be ufed for a fire-ftone : its fpecific gra-
vity is 2,568. :

SeeciEes X,

Argillaceous Earth intimately mixed with 1,7
of its weight of Silex, about 0,7 of its
weight of mild Magnefia, 0,09 of its weight
of mild Calcareous Earth, and about its own
weight of femiphlogifiicated Calx of Irom.

Horr-ftone, Hornblende of Cronfted, and Tal-
cum Striatum of Rinman, Mem. Stockb. 1754.

The general charaters of this ftone, be-
fides a partial folubility (though without ef-
fervefcence) in acids, and a hardnefs never-
fufficient to ftrike fire with fteel, properties
“which are common to it with the former fpe-
cies,) are 1% a {pecific gravity never lefs than
2,66, and frequendy rifing to 3,88. 2% a
ftrong earthy fmell which it exhales on being
breathed upon, or having hot water poured
onit: 3* a toughnefs or vifcidity perceived
in pounding it in a mortar, like mica or horn,
from whence it derived its name: 4™ its af-
fording a greenifh grey powder when poung-

‘ ed:
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ed; s fufibility per f6, asit is faid, though
| could not melt it with the blow-pipe. Itis
frequently mixed with pyrites.

I, VARIETY.

- Black - Horn-ftone, Corneus Nitens Waller,
Sp. 169.

Its texture is lamellar or granular ; the for-
mer is fometimes fo foft as to be {craped with
the nail ; its furface frequently as glofly as if
it had been greafed : its fpecific gravity is from
3,610 3,88; it poflefles befides all the fpecific:
properties above-mentioned in a high degree :
it does not detonate with nitre : it becomes
of a fnuff colour when heated, and then
flightly effervefces with diluted nitrous acid
its folution in this acid is of a greenith colour.

In order to difcover the prmmp]e on which
its fmell depends, I boiled its powder in wa-
ter, but did not find the water altered in tafte,

nor did any teﬁ: I apphed fthew any change
in it.

I found 100 gr. of the lamellar fort to con-'
tain 37 of filex, 22 of argill, 16 of magne-
fia, 2 of calcareous Earth, (both in a mild
ftate) and 23 of calx of iron, not much de-
phlogifticated.

II. VARIETY,
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II. VaARIETY.

Grcehi/b Grey Horn-fione.

This is of a granular texture, or ftriated ;
the fpecific gravity of the pureft fpecimen I
examined is 2,683 : it is not fo foft as the
fofteft of the former variety.

I fufpe& the common pale greenith grey
whetftone to be of this fpecies: it is of a
clofe granular texture, exhales an earthy -
fmell, affords a greenith powder, does not
effervefce with acids, nor give fire with fteel;
its fpecific gravity is 2,664 ; it contains 6§
per cent. of filex.

III. VaRrIETY.
Kz'lla.;.

This ftone is chiefly found in Cornwall;
its colour is pale grey or greenith grey; its
texture either lamellar or coarfely granular :
the lamellar is fofter and lefs martial than the
roof fhiftus : its fpecific gravity from 2,63 to
2,666. |

I found 100 grains of the lamellar fort to
contain about 60 of filex, 25 of argill, g of
' ‘ magnefia,
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magnefia, and 6 of iron. The greenith fort
contains moreiron and gives a greenith colour
to the nitrous acid.

Seecies XI.

_/Irgtllaceous Earth intimately mixed with 4
times its-weight of Siliceous, % its weight
of pure Calcarcous, and fomething more than
1ts weight of Irom,

Toad-flone.

Dr. Withering, -who has given us an -ana-
Iyfis of this ftone, defcribes it as being of a
dark brownith grey colour, of a granular
texture, not giving fire with fteel, nor
effervefcing with acids: it has cavities filled
with chryftalized fpar: it is fufible per fo
in a ftrong heat. Phil. Tranf 1782,, p

333

100 parts of it contain 63 of filiceous
Earth, 14 of argillaceous, 7 of calcareous,
and 16 of dephlognﬁlcated iron: it differs
but little from bafaltes; it is fofter; contains

a {maller proportion of iron, and a larger of
filex. '

SPECIES XIL
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Seecies XII.

Argill united to 2,3, or 8 times its weight of
Silex, about half its weight of pure Calca~
reous Earth, and from once to twice its

weight of Water, without any Iron, except
accidentally. '

Zeolyte.

This ftone is found of different degrees of
tranfparency, or perfetly opake, either co-
lourlefs, whitifh, yellowith, greenifh, or red-
difh ; its fhape is either pyramidical, colum-
nar, tabular, oval, capillary, or amorphous ;
its texture either granular, fcaly, or radiated ;
the filaments diverging as from a central
point, or indiftinguifhable.

It does not give fire with fteel.

Its fpec1ﬁc gravity is from 2,1 to 3,15, but
this laft is very rare,

It does not effervefce with acids, though it

1s partially foluble in them, but if inferted
into a proper proportion of concentrated ni=
trous acid, it forms a gelatinous mafs, arifing
from the fufpenfion and diffufion of the fili-
ceous Earth contained in it; but this property
is not peculiar to zeolyte, as Mr Pellatier has
thewn,



96 Elements of Mineralagj; |
thewn. 20 Roz. 429. And fome few Zeg«

lIytes do not become gelatinous. 3 Bergm.
228,

When expofed to a firong heat it dilates
and fwells, more or . lefs, according to the
proportion of water contained in it, and af-
terwards melts per /e, more or lefs eafily, ac-
cording to the proportion of calcareous
Earth, into a frothy flag; in the moment of
fufion it is faid to become phofphorefcent ; it
-alfo melts eafily, and with effervefcence, with
mineral alkali; fomething more difficultly
with borax, but microco{mic falt has fcarce
any effe® on it. When in fufion, it {carcely
injures the crucibles. 22 Roz. p. 29. This
difatibility is the fureft criterion whereby to
diftinguith zeolytes. The Upland zeolytes -
.~are difficultly fufible.

According to Mr. Bergman’s analyfis, the
red zeolyte of Adelfors contains 8o per cent.
of filiceous Earth, 9,5 of argillaceous, 6,§
of pure calcareous Earth, and 4 of water.
Van Troil’s Letters, p. 370.

The white, oval, radiated zeolyte of Fero,
contains, according to Mr. Pelletier, 5o of
filex, 20 of argill, 8 of pure calcareous
"Earth, and 22 of water. 20 Roz. 420. Mr.
Meyer found another of the radiated fort to -

contain
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contain §8,133 per cent. of filex, 14, of argill,
6,66 of lime, and 17,5 of water. 4 Berln
Befchaft. p. 330. In general the cryftalized
forts contain more water than the amorphous.
Mr. Bergman found the zeolyte of Femptland
to contain 16 per cent. of calcareous Earth,
and that of Fero to contain 2§ per cent, of
argill, fo that the proportions are very varia-
ble. '

Seecigs XII.
Of Velcanic Origin.

" - " Argillaceous Earth imperfedtly wnited to 4
times its weight of Siliceous, and 5 of its
weight of Iron. '

Pitch-flone, Lava,

It is of a greyith, greenifh, black, red, or
brown colour, has the glafly appearance
of a femi-vitrified fubftance, and melts eafily
per e : itoften contains fubftances feemingly
heterogenous: fome pieces of it do not give
fire with fteel, and therefore belong to this
genus, others do, and belong theréfore to the
filiceous genus, ‘

W According to Mr. Wieglet's analyfis, 11
New. Endeck, p. 18, 100 parts of it contabin
H 5
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65 of filex, 16 of argill, 5 of iron, the
remaining 14 gr. were dxﬂipated.

Srecies XIV.

Argzll mixed with a notable Proportion of red
Calx of Iron, and | fometimes Steatites.

v Red Chalk.

It hardens in fire, and then often becomes
magnetic; in the ftrongeft heat it melts into
a black glafs, which does not corrode the
crucibles, as calcareous ores do: it affords
16 or 18 per cent. of iron; if it does not
become magnetic it affords only from 7 to 12
yer cent.  Rinman Hiftoria Ferri, § 139,

Compound Species in which the Argzllaceou:
Genus predommatc.r.

Srecies I,
Compound.r of the different Species of the Ar-

Zillaccous Genus,

1. VARIETY.
- Micaceaus Marl,

II, VaArIETY, _
Mscaceous Shiftus, either Slate or Flag-flone,

111, VARIETf.
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IIl. VARIETY.
" Micaceous Sand-fiones.

IV. VaRIETY.
Micaceous Horn-ftone.

Green hornftone mixed with mica. Grom-
Jein of Gronfled, § 267, frequently containg
pyrites, and 20 per cent. of iron.

‘ V. Variery.
Sbiftus and drgillaceous Grit mixed in varsous
Propqrjtiom.
VI. VarieTy.
Shiftus and Hornftone mixed in various Pro~
portions.
Seecies 1L
Compoundss of the Argillaccous and Calcareaus
Genus,
I. VArIETY.
Bituminous Shiftus mixed with Limeftone.

Marmore Nero Antico.

100 parts of this contain 18 of mild calca-
geous Earth, the remainder fhiftus, from
H2 which
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which 18 parts of oil were extraed by dif~
tillation, alfo argill, and magnefia, and 6
parts of iron, befides much that was not fe=
parated. 12 Roz, 63.

SPECIES L

Cmpound: qf the Argillaceoys and Barytical
Genus,

SPECIEG IV.

‘Cmpaund: qf the Argillaccaus and Mw'mtm
- Genus, : ‘

I VAhiETY‘,
Sb ﬁm‘ mzxed with Steatzm' or Soap-rock.

II Vanm-r Yo
Shiftus mixed with Serpentine, '

I VARIETY,
Hornflone mixed with Mica and Serpentine,
. 1V, Varery,

Hornfime mixed with Mica and Steatites, or
“Soap-rock. '

V. VARIETY,
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V. Vamery. -
Mica mixed with Soap<rock, Schneideficin,
When the mica prevails the texture is flaty;
SPEdms V. |

Compounds of the Argillaccous and Siliseous
enus; none of which gives Fire with Stn[‘

‘L V.umw

1. Mica mised with Quartz, Stellficiny Cronfh,
§ 262 - :

Itisof a ﬂaty texture and eaﬁly dnvxded

2. Mica and Quartz, and alittle Argtll, Saan
Novaciilum Linnei,

IL VARIETY,
#. Hornfione and Mica mixed with uartz.
2. Ham/lom and Shoerl, '

~This is alfo called Gronfiesn, when thc- ‘
hornftone is green. '

3. Hornflone, Mica and Sboerl. .Bmda g" tbc
' SQU‘&‘. *

"H3 ) 'It
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It fometimes ¢ontains alfo quartz and pyrites.
Its fpcclﬂc gravity exceeds 3,000.

. III. VARIETY.

White. Clay mixed with Mica and Quartz, and
- of mo particular texture. Grefi, of the
Germans, or Growan of the Cornsfb Miners.

When the texture is lamellar and the ﬁone
‘ harder, it is called Gneyfs.

IV. VARIETY.
; Sandfione mixed with Mica, and Feltfpar.

Seecies VI.

Compounds of the Argillaceous with two or
more Genera.

" I. VARIETY.

Micaceous Porphyry.

‘This confifts of a greenith grey, micaceoys
ground, in which red feltfpar and greeni
foap-rock are inferted. Sauffure Voyage dans
les Alpes, P- 111, even the mica is not pure,
he fufpe@s it contains hornftone, p. 127..

II. VariETY,

* Hornflone mixed with Veins of Spar and Q'uarfz. .

Mennoncd by Mr. Seuffare, p. 120.
7 4 CHAP.

{
4

|
|
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CHAP VIL

Siliceous Genaus.

~All the ftones I place under this genus
give fire with fteel, except opals, and yel-
low carnelians; and none effervefce with
acids, except Laprs Lazuli in powder, Bar-
fhoerl, martial muriatic fpar, and’ Turky

hone.
. P

Seecies 1.

RQuartz, Cryfial.

The flones of this fpecies are in general
the pureft of the filiceous genus, though moft
contain a flight mixture of other Earths;
the moft obvious diftintion among them,
arifes from their tranfparency or opacity.

Series 1.
Tranfparent Quartz, Cryfial.

This is either colourlefs and cryflalized in
hexagonal pyramids, and then called moun-
tain cryftal, or in various other forms, or
amorphous. Its fpecific gravity is from 2,65
to 2,7; s texture lamellar and generally
fhattery, its appearance glafly ; it cracks and
Jofes its tranfparency when heated; it pof-
feffes all the other properties of pure filiceous

H 4 Earth.
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Earth. Mr. Bergman has extrated from
100 parts of mountain cryftal, about 6 of
argill, and 1 of calcareous Earth. 2 Bergm.
112. So alfo has Mr. Abilgaard. Denfk..
Shrift. 1781, Yet Mr. Gerbard fays, that
fome are fo pure as to contain neither. Gerh.

Beytrage, 78 and 85. He alfo fays that the
amorphous cryftals, though colourlefs, being
long digefted in acids, afforded when treated
with pure pruffian alkali, fome traces of iron,

¥id. 8s.

The pureft- and moft tranfparent of thefe
cryftals form the falfe diamond, called brif-
tal, or kerry ftone, diamant d’Alengon, &c.

" “The coloured tranfparent cryftals- derive
their tinge generally from metallic particles
in exceeding fmall proportion ; they all loofe |
their coloar when heated; thefe form the falfe
Gems. The moft remarkable are the red,
from Oran, in Barbary; falfe rubies.

Yellow. From Bobemia; falfe topazes.

Green, Falfe emeralds and préﬁus.

- Il;zlolct} From Bobemia and Saxony.

It is faid that brown cryflals ‘may be
" cleared by boiling them in tallow. 7. Roz.
M.,
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Mr. Bergman has formed perfe&t cryflals
by diffolving filiccous Earth in the fparry.
acid, and fuffering it to cryftalize flowly.
It is probable that nature forms them ina
long courfe of time from a folution or diffu-
fion of this Earth in pure water, or water
that holds a little argill or calcareous Earth
which probably enable it to take up more of
the filiceous Earth than it otherwife could. -
Perhaps the experiment which once fucceeded .
with Mr. Achard, was owing to fome fuch
caufe.

Serigs I
Opake Quartz, or Pebbles.

Thofe are alfo cryftalized, or amorphous,
either white, grey, or yellowith, or tinged
of other colours by metallic particles. The -
former are lefs pure than thofe of the firft
{eries, containing a larger proportion of argill,
or at leaft the argill is lefs perfeétly united
with the filiceous part. Their fpecific gra-
vity is from 2,4 to 2,7; their {urface either
rough, or fmooth and fhining, the laft are
called fat guartz: the texture either lamellar
or granular; they crack like the former ia fire,
and become of a duller colour ; when rubbed
againft each other they emit a phofphoric
fmell. They are often found in round mafles
in the beds of rivers.

The
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" Tke Coloured Opake Quartz are either. .

“Black, being mixed with a largé proportion

of iron. ‘ .

Red, according to Cromfled they contain
copper, but Mr. Bergman could find none in
them. 2 Bergm. 430.

Blue, from Uto in Sweden.
Green, found at Adelfdorf in Sweden,

Series IIL
Arenaceous Quartz or Sand.

, Though the powdery ftate of other ftones
does not deferve any particular notice: yet that
of quartz or filex does, from the great ufe that
is made of it, and from its feeming to poflefs
properties which are incompatible with it in a

roffer ftate. It 1s of various colours and
incapable of forming a mafs or hardening
with water, the pureft is white, the minute -
particles of which, when infpe&ed through a
lens are tranfparent. It is feldom perfe&tly
pure; Mr. Achard fays that the fine white
fand of Freyenwald, which is ufed for the
porcelain manufaCtories contains § of its
weight of argill and calcareous Earth, but
this I fhould rather take to be a petro-filex

. in
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in powder. The finenefs of fome fpecies of
fand is fo great as to pafs through fieves, that
contain 10,000 vacuities in the fpace of an
inch, as Mr. Wedgewood one of the moft
celebrated manufaGurers of earthen ware
in Europe; has aflured me. chce_ this
Earth has been found fufpended in fome
waters in the quantity of 1 grain in a gallon.
See 2 Bergm. 47, and Cad: ¢ in the Memoirs
of the French Academy for 1767.

Seecies II..

Stliceous Earth mtzmate{y mixed and partly
combined with about } of its weight of Ar-

gil, and 2 of its weight of Calcareous
Earth.

Common Flint. or Pebble, Hoﬂykm, Kiefel of
the Germans.

This ftone is found of all colours, or va-
~ riegated with veins of different colours ; it
ts commonly covered with an opake white
cruft, which feems of the fame nature, but
more imperfectly combined ; this cruft ad-
heres to the tongue like clay, yet ftrikes fire
with fteel, fo that probably it contains a lar-
ger proportion of argill than the_ kernel.
Flint is always femi-tranfparent in thin pie-
ges ; its hardnefs is various, though it always
gwes fire with fteel; its texture is folid,
whereas,
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whereas that of quartz.is fhattery s it breaks

with fmooth furfaces, one of which is con«
vex, the other concave; it is never found

. ¢ryftalized, but rather in feparate irregular

nodules, fcattered through other ftrata, and
© plentifully in En i4:1«:»:1’ in beds of chalk; it

has feldom any fiffures, with which quartz
abounds ; its fpecific gravity is from 2,65 to
2,700,

Flints are infufible per fe in the ftrongeft
fire, but generally become white and brittle
by reiterated calcination, which feems to in-
dicate that they all contain a little water ; and
hence al{o, their decrepitation; when heated ;
The fame may be faid of quartz ; they are
affe&ted by fluxes in the fame manner as the
pureft flones of this genus.

The common brown flint exhibited on Mr.
Wiegleb’s analyfis 8o per cent. of filiceous
Earth, 18 of argill, and 2 of calcareous. 6
N. As. Natur. Curigf. p. 408. Coloured
ﬂintsundoubtedly contain metallic particles.

To thls fpecies we muft alfo anmnex the
“finer flints commonly called Egyptian pebbles,
hzmachates, fligmites, filex fardus. Thefe
differ from common flints; 1™ .in this, that
they are lefs, if at all tranfparent ; 2% that

thcxr texture is finer, harder, and clofer, andz
~ their
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their fpecific gravity gréater; 3* that they
are always covered with an ochry cruft; but
they break with conchoidal furfaces, as ﬂmta
do. Their colour is reddifh, yellow, black,
~ brown, or grey, or beautifully variegated,

They probably contain metallic particles.

‘Species III.

Siliceous Earth intimately mixed with from %

to 5 of its weight of Argill, and from
to ?. of its 'wexgbt of Calcareous,

Petro-filex, Chert.

This ftone differs but little from the former
in external appearance, only it is duller and
lefs tranfparent ; it is found of all colowrs,
but generally dark blue, or yellowith grey ;
it breaks with conchoidal furfaces like the
former, but is generally fofter; it runs in
veins through rocks, and hence derives its
name ; its fpecific gravity is from 2,59 to
2,7 : in fire it whitens and decrepitates like
filex, but is generally more fufible, for it
commonly melts per fe: it is not totally dif-
{olved in the dry way by mineral alkali, but
borax and microgofmic falt diffolve it without
effervefcence,

From a reddith petro-filex ufed in the
Count de Laurageis Porcelain Manufa&oryé
. an
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and there called a felt-fpar, I extracted 72 per
cent. of filex, 22 of argill, and about 6 of
mild calcareous Earth, but could not melt it
by. the blow-pipe. I believe the calcareous
Earth was not in a mild ftate in the flone.
It thewed no fign of iron notwithftanding its-
flight reddith colour, nor of any other
metal. .

Species IV.

Siliceous Earth intimately mixed with about *
of its weight of Argill, and  or ; of its
weight of Calx of Iren.

Jafpery Diafpro of the Italians.

This f{pecies alfo borders on the former,
but it has a ftill duller, lefs glafly, and more
‘earthy appearance in its fraGure, and its gra-
nular texture is more diftin&t; it alfo often
- breaks with conchoidal furfaces ; it is capable
of a fine polifh ; its colour is generally red-
dith or green, or ftriped; but it is alfo found
blue, grey, or whitith ; its fpecific gravity is
from 2,68 to 2,778, or more, when it con=
tains more iron. In fire it retains its colour
much longer than petro filex, never decrepi=
tates, but grows rather harder, as Mr. Wedge-
waod aflured me, and does not melt per f¢ in
~ clay crucibles, though it does in thofe made

of chalk: Alkalis borax and microcofmilc
: falt
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falt affe@ it like the former fpecies. Mr.
Gerbard fays that fome forts of jafper melt
per fe: thefe contain an over proportion of
iron, or elfe ¢alcareous Earth, and then form
the link betwixt cherts and jafpers.

The green jafpers contain iron in a femi-.
phlogifticated ftate, and have often been con-
founded with malachites, but thefe latter
never give fire with fteel, to fay nothing of
the -entire difference of their compofition.
Red jafpers contain iron more dephlogiftica-
ted, : '

Sinople is a dark red jafper or flint, which
firikes fire with fteel, and affords in the dry
way 10 per.cent. of iron, and melts into a
black flag. Rinm. Hiff. Ferri, § 18¢9. If
tried with the Pruffian alkali, it would pro-
bably thew 18 or 20 parts of iron, as this
always feparates nearly double the quantity of
iron that can be extracted in the dry way.

y
Of the fpontaneous Decompsfition of Stomes by
lang Expofure to the dir.

Flints, jafpers, petro-filex, felt-fpar, gra-
nites, lavas and ferruginous ftones, have fre-
quently been faid to be decompofed by long
expofure to the air, and the obfervations of
Mr, Greville and Sir William Hamilton have
removed every doubt [ entertained on thishead.

P ~ With
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- .~ With regard to ferruginous ftones in which
the calx of iron is not much dephlogiftie
cated, this decompofition is eafily under-
food, for. this calx gradually becomes more
dephlogifticated by the altion of water and
air, attra&ts water and fixed air, and lofes its
adherence with the filiceous or other ftony
particles : this is feen to happen to bafaltes,
toadftone, ferruginous limeftone, &c. Inother
ftones this decompofition may arife from their
containing calcareous Earth in a cauftie ftate,
or manganefe, for thefe will gradually attra®
water and fixed air, and then fwell, burft and
loofen the whole texture of theftone, as we fee

happen to bricks that contain lime. Thusalfo

" glafs is decompofed by long expofure to the

air, the alkali attra®ing water and aerial acid.

Mortar, on the contrary hardens by long ex-

pofure to the air, becaufe, though the aeria)

acid be attracted, yet a great part of the wa-
ter exhales.

'SpegiEs V.

The finer Flints mixed with warious Propors
tions of other Earths and Iron.

Precious Stones of the fecond Order.

I. VARIETY.

Agate:,
The oriental agate is almoft tranfparent,

and of a glafly appearance, but whitith, with
’ - inward
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inwatd protuberances. The occidental is of
various colours, and often veined with quarte
or jafper; it is moftly found in fmall pieces
covered with a creft, and often running in
veins through rocks, as flints and petro-filex,
to which it is analogous, but more tranfparent,
the Earths being better combined and the
grain clofer; its fpecific gravity is 2,64 ; it
often forms the ftony matter of petrifaltions.

Agates that prefent arborifations are called
mochoes.

Alkalis, borax and microcofmic falt affe@
this ftone in the fame manner as they do
flints.

1L Variery.
Opal, Oculus Mundi, Lapis Mutabilis.

This. ftone is of different colours, white,
yellowith, or greenith brown; its peculiar
chara&eriftic is to refle&t different colours,
according to the different pofitions of theeye;
it is moftly of a fpungy texture, and admits
water into it, and generally too foft to ftrike
fire with fteel; its fpécific gravity is from 1,7.
" 10 2,24

The ufual fluxes a& on itas on flints, Mr.
Bergman has extradted argill from it. :
B | Pfeudopal
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Pfeudopal is opake, and reflets green and
yellow rays, and hence called cat’s eye.

" Avanturine refembles an opal with gold
fpecks, but is a produ& of art. -

III. VARrIETY.

. Chélcedonian.

.. Tts colour is a bluith cloudy white, or grey,
with fhades of other colours, and tranfverfely
infpected prefents an iris; when white and
opake it is called chachelong : its fpecific gra-
yvity, according to Mr. Bergman, is from 2,
to 4,36. Stones of this latter weight muft
be very different from thofe of the former.
Thefe ftones fometimes contain water. It is
affected by the ufual fluxes, as flint.

According to the experiments of Mr. .
Bergman, the chalcedony of Fero contains
84 per cent. of filex and 16 of argill. Mr.
Bindbeim found another fort to contain 83,3
of filex, 11 of calcareous Earth, and 1,6 of
argill, befides a minuteé portion of iron. 3
Schyift. Nuturfor. Freunde, p- 429.

Opals and chalcedonies, which by admit-
' ting water within their pores become tranf=
parent, are called Aydrophanes, 'This phoe=

nomenon
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nomenon is well explained in the fecond vo-
lume of Mr. Bergran’s works.

IV. Varmery,’
Onyx.

This is a very hard flone of the colour of
the human nail, with 'ftraight or circular
zones of another colour ; if the zones them=
felves be of different colours, it is more
efteemed, and called camebuya : it is almoft
opake ; its fpecific gravity is from 2,§ t0 2,6;
it is affeed by fluxes as the former variéties.

Vp VA RIETY.
Carnelian,

, Its colour is of different fhades of red; it
is alfo of different degrees of tranfparency
and hardnefs : the beft is of an orange or yel-
low red, and gives fire with fteel ; the whitith-
or yellowith are too foft to give fire with
fteel, and lefs efteemed; its fpecific gravity:
is from 2,6 to 2,7; it lofes its colour in fire,
Fluxes affet it like the above.

VI. Variety.
Sardonyx.

It confifts of chalcedony and carnelian,
united either in zones, ftrata, or fpots. .

I2 . Seecigs VI,
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- SprC1ES VI

Siliceous Earth perfedtly united to, from an
equal to 3 times -its weight of Argill, and
Jrom & to an equal weight of Calcareous
Eartb together with from Ly to an equal
weight of Fom.

Precious Stones of the firft Order.

I derive the denominations of thefe ftones
from their colour and hardnefs, and not from
their hardnefs ﬁngly, as Jewellers moftly do,
.as this property, though it contributes to
their fplendor and value, has but little or no
connexion with their compofition. I alfo omit
many fub-denominations of each fort of thefe
flones, which are to be found in treatifes ex-
prefsly written on that fubjeft. The fpecific
gravity of all of them exceed 2,76, Wwhereas

- that of coloured cryftals never does. Their fin-
gular luftre and tranfparency are well known.,

L VARIETY.
Red. .
Ruby, Oriental.

It is commonly found cryflalized in an
oftohedral form ; its texture is foliated; its
hardnefs
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hardnefs much greater than that of any other
ftone, and yields only to that of diamond ;
its fpecific gravity from 3,18 to 4,283.

In fire it is invitriable per /6, and does not
yield even to the focal rays of a burning glafs,
but a flame excited by dephlogifticated air, ,
directed by a blow-pipe, readily melts it; it
does not lofe its colour in a heat that would
melt iron. Borax and microcofmic falt effect
its fufion, but mineral alkali fails.

100 parts of it contain, according to Mr.
Bergman, 40 of argillaceous, 39 of filiceous,
9 of mild calcareous Earth, and 10 of iron.

Or, according to' Mr. Achard, 41,66 of
filiceous Earth, 36,66 of argill, 8,33 of cal~
careous Earth, and 10,83 of iron.

Brazil rubies are paler, and faid to be found
in hexangular or polyangular-cryftals.

- Jewellers, among whom hardnefs and tranf-
parency are the chief charateriftics, méntion
alo white and amethyft coloured rubies, but
thefe have not been analyfed.

Oriental rubies are chiefly found in Pega,
Ceylon, Bifnagar, and Cambuya. A bafer fort

i3 15
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is found in Finlgnd, Bohemia, Silefiay Saxony
and Hungary,

II. VarieTY. ‘
Yellow,

Topaz, Hyacintbh,

Topas is of a gold colour; its texture fo-
liaceous ; its form cubic, parallelipedal, or -
prifmatic ; its fpecific gravity from 3,46 to
4,56 ; it lofes its colour only in a very ftrong
heat, and of the ufual fluxes it yields only ta
borax and microcofmic falt.

According to Mr. Bergman, 100 parts of
it contain 46 of argill, 39 of filiceous Earth,
8 mild calcareous, and 6 of iron. Its great
fpecific gravity thews thefe Earths to be very
perfe@ly united.

Oriental byacinth is of a reddifh yellow
colour, generally cryftalized in a prifmatic
form; in a ftrong heat it becomes paler, and
according to Mr, Achard, may be melted in
a wind furnace in 2 hours,

According to-Mr. Bergman, 100 parts of
it contain 40 of argill, 25 of filex, 20 of
mild calcareous Earth, and 13 of iron; and

according
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according to Mr. Achard, 41,33 of argill,
21,66 of filex, 20 of calcareous Earth, and
13,33 of iron. ‘

Hyacinths are found in Poland, Bobemia,
and Saxony.

III. VARIETY.

Green,
Emerald, Chryfolite, Beryl.

The colour of emerald is pure green; it is
fometimes found in round flat pieces, but
moftly cryﬂahzed in hexagonal prifms; its'
{pecific gravity is from 2,78 to 3,711. Itis
the fofteft of all the precious ftones.

According to Mr. dchard, it preferves its
colour in a porcelain heat, and only becomes
more opake; in a ftronger heat it melts into
a flag. Mem. Stock. 1768. Like the fore-
going it eludes the force of mineral alkali,
but yields to borax and microcofmic falt.
With the former, according to Mr. Quif, it
gives a colourlefs glafs. ,

100 parts of it contain, by Mr. Bergman’s
analyfis, 6o of argill, 24 of filex, 8 of cal-
careous Earth, and 6 of iron; and by that of

I 4 Mr.
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Mr. dchard, 6o of argill, 21,66 of filex,
8,33 of calcareaus Earth, and § of iron.

- It was antiently found in Egypf, now
chiefly in Peru. :

Chryfolites or Beryl, is of a light yellowith
" green; it melts per /¢ into aflag ; it is fofter
than cryftal; it yields only to borax and
‘microcofmic falt, and s fcarcely affected by
alkalis : when ready to melt it becomes phof-
phorefcent.

Agug Marine augltes) is of a bluith green;
it melts per /¢ by the blow-pipe.

1V. VarigTY,
Blye,

Sappbire.

Tts colour is fky blue; its texture foliace
ous; its form hexangular or polyangular
prifms or parallelipeds ; its {pecific gravity
from 3,78 t0 3,994 ; the oriental preferves
its colour in a porcelain heat, and will not
melt per fe, but that of Brazil lofes its colour;
it is affeCted by fluxes as the other varieties.

Mr. Bergman found 100 paits of this flone
to contain 58 of argill, 35 of filex, § tl);'
mild
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mild calcareous Earth, and 2 of iron; and
Mr. Achard 58,33 of argill, 33,33 of filex,
6,66 of calcareous Earth, and 3,33 of iron.

Jewellers mention white, green, and yel+
low fapphires, or pale red.

Seecies VIIL.
Amethyf.

Some of this fpecies are as tran{parent as
the former ftones, others duller ; its fpecific
gravity, which reaches only from 2,6 to 2,7,
- makes me judge it to be very different from -
them ; its colour is pale bluifh red ; its tex-
ture nearly granular, and generally cryfta-
lized in hexangular prifms ; it lofes its colour
in a ftrong heat, but does not melt per fe,
though with borax it gives a colourlefs glafs;
its compofition has not yet been examined.

~ Specres VIIH.

Stliceous Earth united to o of its weight of
. Calcareous Earth, fill lefs of Magnefia, with
an exceeding finall Propaortion of Iron, Cop=

- pers and Sparry Acid.

Chryfoprafium.

It is of an apple green colour, and femi-
sranfparent; it has never been found cry-
ftalized s
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ftalized ; it is much harder than green fluors
or green quartz. |

When diftilled, a little of its Earth fub-
limes ; it lofes its tranfparency and colour in
fire, but does not melt per fe.

Mr. Achard found 100 parts of it to con-
tain g5 -of filiceous Earth, 1,7 of calcareous
Earth, 1,2 of magnefia, 0,4 of iron,and 0,6

of “copper.

Speciks IX.

Siliceous Earth intimately mixed with blue mar-
tial Fluor, and a fmall Proportion of Gyp-

Jum.
Lapis Lazuls.

The colour of this flone is a beautiful
opake blue, which varies a little in intenfity,
and is generally fprinkled over with yellow,
bright, pyritaceous fpecks or ftreaks: it ob-
ftinately retains its colour in a ftrong heat,
which diftinguifhes it from other blue ftones:
itis of an equable or very fine granular texture,
and takes a beautiful polith; its fpecific gravity

is 3,054,

If powdered and nof calcined, it effer-
vefces very flightly with acids, but if cal-
cined,
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‘cined, it does not effervefce, but becomes ge-
latinous. :

In a firong fire it melts per /¢ into a whitifh
glafs.

This ftone has been examined by Mr,
Margraaf only with a view of finding whe<
ther it contained copper. He found none,
but only calcareous Earth, gypfum, iron, and
filex. Mr. Rinman lately found it to contain:
the fparry acid.

Species X.
Fade.

Jade is found in fcattered maffes like peb-
bles, femi-tranfparent, of a greafy look, and
exceeding hard: its colour is either white,
grey, olive, green, or yellowith: its fpecific
gravity from 2,97 to !3,389.- According to
Mr. Sauffure, it is {carcely foluble in acids, at
leaft without particular management, and alfo
infufible in fire. However, he feems to have
extraCted iron from it.

May it not be a compound of filex and
magnefia ?

Srecies XI,
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SpEciEs XI.

Siliceous Earth intimately mixed and partly
united with 6,209 of its weight of Argill,
0,164 of its weight of ponderous Earth, and
0,12 of its weight of Magnefia.

Felt-fpar, - Spathum Pyramacbém, Rbombzc
Buartz, RQuartzum Spathofum, Spathum
Durum, Petunfe. ~

This ftone, which is generally opake, is
found of all colours, white, red, yellow,
brown, green, violet, or iridefcent; fome-
times cryftalized in rhombic, cubic, or pa-
rallelipedal forms, and often amorphous: its
texture clofe but lamellar, and breaks like
fpar : its fpecific gravity is from 2,4 fo 2,6,
‘and Mr. Gerbard fays he found it even 3,5 ;
but it was then probably Ioaded with metallic
particles: it is harder than fluors,” but not fo
hard as quartz.

It melts per fe more quickly and perfe&ly
thao fluors, into a whitith glafs, and does
not, like them, attack the crucibles. Borax
and microcofmic falt entirely diffolve it with-"
out effervefcence, but it does not eafily enter
into fixed alkalis. When cryftalized, it
decrepitates in a moderate heat, otherwife

nots
It
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It never conftitutes veins or ftrata, but is

either found in loofe mafles at moft 2 inches

long, or mixed with fand or clay, or imbo-
died in other ftones, as granites, &c.

100 parts of the white contain about 67
of filiceous Earth, 14 of argillaceous, 11 of
ponderous, and 8 of magnifia.

The fpecific gravity of the fpecimen I ttied
was 2,§42. ‘

Labrador flome is of this fpecies ; it refleCts
the colours of the rainbow, is fomewhat
fofter than common felt-fpar, and is found
in pretty large pieces, generally of a dark
grey colour : its fpecific gravity is 2,7535.

Felt;fpar is undoubtedly the ftone which
the Saxons ufe as petunfe in their porcelain
- manufaQories. 3 Berlin Befthaftig. p. 471.

Seecies XII.
Siliceous Zeolyte.

This differs from that defcribed under the
argillaceous genus only in this, that it gives
fire with fteel. It is white, and found at
Mefliberg. 3 Bergm. 224. It is very rare.

Seecies XIII.
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Seecies XIII.

Siliceous Earth imperfetly united to about 0,7
of its weight of Argill, and ; of its weight
of Calcareous Earth, without Iron.

Vefuvian Garnet.

It is improperly called a garnet, as it con-
tains no iron, and it differs from zeolyte in
containing no water, and alfo in texture and
.hardnefs : its colour is white, fometimes
opake and fometimes tranfparent, and very
hard : itxs difficultly a&ted on by any of the
fluxes. -

According to Mr., Bergman, it contains §§
per cent. of filiceous Earth, 39 of argill, and
6 of calcareous Earth. :

Serecies XIV.

Siliceous Earth more or lefs perfestly united to
0,63 of its weight of Argill, about 0,4 of
its weight of Calcarcous Earth, and from
0,28 20 about 0,41 of its weight of dephlo-
&ifticated Iron.

. Garnet. -

When not over-loaded with iron it is tranf-
parent, though, from the intenfity of its co-
‘ " lour,
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lour, which is a bluifh or yellowifh red, its
tranfparency is often obfcure, except it be
held to a ftrong light: it is generally cry-
flalized in various polygon forms, but it is
frequently amorphous : its texture is granu-
lar ; - its {pecific gravity from 3,6 to 4,188.

It melts per fe, though difficultly, into a
black flag. Mineral alkali does not attack it
fo powerfully as borax or microcofmic falt.

Tt retains its colour in a ftrong calcining
heat. |

It is often found in fmall grains, imbodied
in ftones of the commoneft kind.

100 parts of it contain, according to Mr.
Achard, 48,3 of filiceous Earth, 30 of argill,
11,6 of calcareous Earth, and 10 of iron.

Opake garnets, over-loaded with iron,
{carcely give fire with fteel, are fometimes
cryftalized and fometimes amorphous, and
either red, yellowith, or blackith. They af-
ford about 20 per cent. of-iron. Sometimes
they contain tin and even lead, but very rare-
ly. 2 Bergm. 106

Species XV.
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Species XV.

Siliceons Earth marc or lefs perfeflly united to
Srom 0,46 to 0,8 g of its weght of Argzll
ﬁ'om 75 to 5 of Calcareous Earth, and to %

qf /Emzpblog/lzcated Calx of Irom, and

om i3 10 g of Magnefi.
Schoerl.

Its diftinguithing properties are, 1% either
a fparry or fem:—vxtnﬁcd appearance, like an -
enamel or a flag; 2% a filamentous or fealy
texture, which diftinguifhes it from garnets;
the filaments either feparate from each other,
or conjoined and piatcd 3" fulibility per fe
in a moderate heat; 4™ a fpecific gravity from
3 to 3,6, rarely 4,000, and only when load-
ed with iron; §™ its hardnefs nearly as that
of cryftal.

I. VARIETY.
Traryf)arent.

This is always cryftalized in fome poly-
gon form : its texture obfcurely fparry: its
colour brown, reddith brown, greenifth or
yellowith brown, or violet: its fpecific gra-
vity from 3, to 3,6.

A
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A reddith brown, prifmatic thoerl of this
fort, from Pefuvius, contained, according to
Mr. Bergman, 48 per cent. of filiceous Earth, .
40 of argill, 5 of calcareous, 1 of magne-
fia, and 5 of iton. The ufual fluxes affet
this fpecies, as they do the foregoing.

The filamentous {ort refembles afbeftos, and
differs externally only in tranfparency and
breaking with an even furface.

IL VARIETY.

Opake.

Thefe are of all colours, white, black, red,
brown, greenith, and violet ; the filaments are
conjoined and parallel, or diverge, as from a
common center. Thofe of a fcaly or fparry
appearance are generally greenith or black, and
are called Hornblende. ‘they are f'rev.]uc:ntl‘yt .
cryftalized in regular forms, and often fo fof
as to be fcraped with a knife. -

100 grains of the black cryftalized fort
from Albano, afforded Mr. Bergman 58 of
filex, 27 of argill, § of calcareous Earth, 1
of magnefia, and § of iron. 3 Bergm. 207.
Other %orts have afforded yo per cent. of fili-

K ceous
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ceous Earth, 30 of aggill, 1 or 2 of mag-
nefia, and 18 or 20 of iron. )

The white fort probably contains lefs
iron. | : |

All thefe forts become reddifh by calcina-
tion.

" Species XVI.

Siliceous Earth smperfectly united with o,34
of its weight of Calcareous Earth, 0,107 of
its weight of Argill, 0,08 of Magnefia,
0,026 of Irom, and about 0,048 of Water.

Bar Shoerl, Stangen Shoerl of the Germans.

This was lately found in the Carpathian
Mountains by Mr. Fichtel, imbodied in lime-
flone, and cryftalized in prifms: it flightly
~ ‘effervefces with acids. _

According to Mr. Bindbeim, 100 parts of
it contain 61,6 of filiceous Earth, 21,6 of
- calcareous Earth, 6,6 of argill, § of mag-
nefia, 1,6 of ‘iron, and 3 of water,

. Schrift. Natirforfch. Freunde, p. 452.

SpeciEs XVIH.
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Species XVII, -

Siliceous Earth imperfeltly united with from
1,08 to 1,47 of its weight of Argill, from
0,3 20 0,4 of its weight of mild Calcareous
Earth, and from o,1§ ta 0,243 of 1ts weight
of Irom.

Tourmaline.

Tourmaline has hitherto been found only in
Ceylon, Brazil, and the Tyrol. ¥ A fpecimen of
each has had the advantage of having been
particularly examined by Mr. Bergman. That
of Ceylon is of a dark brown, or yellowith
colour, its fpecific gravity 3,065, or, 3,295;
~ that of Brazil is green, blue, red, or yellow,
and its fpecific gravity 3,075 or 3,880 ; that
of Tyrol, by refleCted light, is of a blackith
- brown, but by refradted light, yellowith, or
in thin pieces, green; its fpecific gravity
3,050 ; moftly cryftalized in polygon prifms,
but fometimes amorphous. The thickeft
parts are opake: the thin more or lefs tranf-
parent.

All are ele@ric when heated to about 200
of Fabrenbeit. Their texture is lamellar,
and their furface has a glafly appearance.

In fire none of them decrepitate; but

thofe o fes and Tyrol melt per fz into a
.f @ K2 d black

P . '
reo < P
’ '{.4 = . 74 Lol

,

{
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black frothy flag. ‘That of Brazil formsons

ly a brittle fcoria. Of the ufual fluxes, bo-

rax diflolves them beft, microcofmic falt and -

mineral alkali partially.

The proportion of their conftituent prin--
‘ciples is thus exhibited by Mr Bergman :

Tourmaline of Tyrol.

. Argill, - - = 42
Silex, - . - 40
Calcareous Earth, - - I2
Iron, - - - 6

, 100
Tourmaline of Ceylon. '
Argill - - - 39
Silex, - - = 37
Calcareous Earth, - - 1§
.ll‘Oll, ‘. - - 9
100

Tourmaline of Brazil.
Argill, - - - o
Silex’ - - - g‘»
Calcareous Earth, - - II
Iron, - - - 8

S—

" 100
Serecies XVIIL
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Seecies XVIII.

- Siliceous Earth mixed with 0,3 of its weight
of Argill, 0,17 of mild Calcarcous Earth,
0,04 of Magnefia, and 0,5 of Iron.’

Bafaltes, Trapp of the Swedes, Saxum Dane-

morenfe.

A dark grey or black flone, generally in=
vefted with a ferruginous cruft and cryfla-
lized in opake triangular or polyangular
columns, is called bafaltes; that which is
amorphous, or breaks in large, thick, fquare
pieces, is called #rapp. Their conftituent
principles, and relation to acids and fluxes,
are exaltly the fame. The texture of this
ftone is either coarfe, rough, and diftin&, or.
fine and indifcernable. This latter fort is
often reddifh ; it is always opake, and moul-
ders by expofure to the air ; fome fpecimens
give fire with fteel very difficultly, thoughit
is always very compa&; fometimes it is
fprinkled over with a few minute fhining par=
ticles : its fpecific gravity is 3,000.

When heated red hot, and quenched in
water, it becomes by degrees of a reddith
brown colour : it melts per /2 in a firong heat
into a compa& flag. Borax alfo diffolves it
in fufion, gut_ mineral alkali not intirely.

K3 - According
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According to Mr. Bergman, 100 parts of
the bafaltes contain §2 of filiccous Earth, 135
of argill, 8 of calcareous, 2 of magnefa,
"and 25 of iron, 3 Bergm.213. And with
this Mr. Meyer very nearly agrees, 14 Na-
twﬁrﬂr 5

Srzcms XIX,

Siliceans Earth mixed with 0,69 of its weight
of Argill, and 0,41 of its weight of Ironin
@ ferpsphlogifiicated fate.

Rowly Ragg.

This fone is alfo of a dufky or dark grey
colour, with numerous minute fhining cry-
fals ; its texture granular; by expofure to
the air it acquires an ochry cruft; its fpecific
gravity 2,748,

Heated in an open fire it becomes mag-
netic. In a ftrong heat it melts per fz, but
more difficultly than bafaltes,

- According to Dr. Witbering's analyfis, 100
parts of it contain 47,5 of filiceous Earth,
32,5 of arg;ll, and 20 of iran.

Srecigs XX, ’
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Species XX.

Siliceous Eartb more or lefs perfectly united to
Jrom 3 to 25 of its weight of Argill, o;3
or 0,4 of its weight of Irom, and a fmall
proportion of pure Calcarcous Earth, but
this is fometimes wanting.

Lawa,

By Lawa I underftand the immediate pro- -
du& of liquefa&tion or vitrification by vol-
canic fire, which fhould carefully be diftin-
guifhed from the fubfequent productions af- -
feted by the water either in a liquid or fluyd
ftate, which generally is ejected at the fame
time. ‘

All lavas are more or lefs magnetic, give
fire with fteel, are of a granular texture, and
fufible per fe. Moft-are decompofable by
long expofure to the air, fooner or later, ac-
cording to the proportion of iron and calca-
reous Earth, and according as they were mere
or lefs perfectly melted or vitrified,

Mr. Bergman, in his elaborate treatife on-
volcanic produdts, diftinguithes three varieties
of lava; the cellular or frothy, the compa&,
and the vitreous,

" Kag 1. VarieTy,
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I. VarieETY.
Cellular Lavas.

Thefe underwent only the firft and loweft
degree of fufion, being juft mollified and
heated fufficiently to expell the fixed air con-
tained in the argillaceous particles ; hence
they abound in fmall cavities arifing from the
expanfion of that air after it had recovered its
elaftic ftate, Their fpecific gravity is vari-
ous: fome are fo light, by reafon of their in-
ternal cavities, as to float for fome time on
water, and hence, have been miftaken for.
pumice ftones, but they-differ from thefe in
this, that their texture is never filamentous.

Their colour is black, grey, brawn, or
reddith brown, and their cavities are often fil-
led with cryftalizations,

Of this fort is the black cellular lmill-ﬁonc
~of the Rbine.

Thefe ftones contain from 435 to 5o per
cent. of filex, and from 1§ to 20 per cent.
of iron, 4 or § per cent of pure calcareous
Earth, and the remainder argill.

II. VARIETY,
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II, VARIETY.
Compa® Lavas.

" Thefe have undergone the 2d or more per-
fect degree of fufion, yet they are not entirely
dc(htute of cavities which contain finer cry=-
ftals, or pieces more perfe&ly vitrified; their
. colour 1s black or brown ; their fratture is ftill
obfcure, and not glafly, as the ftones them-
felves are opake : if not cracked, they give
a clear found when ftruck,

The proportion and quality of their con-
flituent parts are the fame as in the foregoing
- variety. The ufual fluxes attack them with
difficulty, and microcofmic fals has fcarce any
power over them.

IH. VARIETY.
Vitreous Lavas.

Thefe have. been more completely melted,

and form vitrifaltions of different colours,

- generally black or ath-coloured, rarely blue
or greenifh,

" A {pecimen of this glafs, examined by
Mr. Bergman, afforded 49 per cent. of ﬁlcx,

35
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35 of argill, 4 of pure calcareous Earth, and
12 of iron. Another {pecimen from the
Lipari Iflands afforded 69 of filex, 22 of

~argill, and g of iron. This muft have been -
expofed to a very ftrong heat, for they melt
very difficultly per fe.

The black Agate of Iceland, (Lapis obfidia-. |
nus, Piedra de Galinago) is of this fort, and
its principles and their proportions nearly the
fame.

'The harder fort of pitch ftones, already de~

fcribed, which give fire with fteel, belong to
_ this fpecies.

Mr. Sauffure has ingenioufly imitated all
thefe {pecies of lava, by melting more or lefs
perfectly the compound argillaceous fpecies
into which hornftone enters as the moft copi-
‘ous ingredient, and which he therefore calls
Hornrock, Roche de corre, and which are al-
ready defcribed. Voyage dans les Alpes, p.
127. And hence he juftly conjeGtures that
this ftone, marl, and the {chifti (Species 6, 7,
and 8 of the Argillaceous Genus) are
the principal materials of lava, Zid, 131,

132.
Serecies XXI,
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Specrrs XXI.

Siliceous Earth mixed with 0,11 or 0,17 of
its weight of Magnefia, and a hittle of
Calcareous Earth.

Pumice-fione, Pierre Ponce, Bimflein.

This feems rather a volcanic ejection than
a volcanic produét; its colour is grey, white,
reddith brown, or black: it is hard, rough,
and porous, and confifts of flender fibres pa-
rallel to each other; very light, for it fwims
on water, and difficultly gives fire with fteel.
It feems to have originally been an afbeftos
decompofed by the action of fire. '

100 parts of it contain, according to Mr,
Bergman, from 6 to 15 of magnefia, with a
very {mall proportion of calcareous Earth,
the remainder filex,

‘Spec1es XXII.
Siliceous Earth mixed with lefs than its own
weight of Magnefia and Iron.

Martial Muriatic Spar.

Mr. Monnet, a Mineralogift of confiderable
note, lately difcovered this ftone at Sz. Ma-
rie aux Mines, and called it psolites; but as a

very
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very different compound is generally denoted
by this name, I have called it martial muriatic
fpar, a name which agrees better with its
properties. ‘

It is of a hard, folid, and fparry texture ;
of a grey, ochry, dull colour, but internally
beight : it gives fire with fteel, yet effesvefces
with acids.

In a ftrong heat it grows brown, but at laft
melts per fe.

* 100 parts of it contain 5o of filéx, the
remainder mild magnefia and iron, but in
what proportion is not mentioned. 13 Roz.

-Suppl. 416.

Srecies XXIIIL, _

Siliceous Earth intimately mixed with s of its
weight of mild Caléarcous Earth.

Turky Stone, Cos Turcica.

This is of a dull white colour, and uneven
texture ; fome parts appearing more compact
than. others, fo that it is in fome meafure
fhattery : it hardens with oil; its fpecific
gravity is 2,598 it gives fire with fteel, yet
cffervefces with acids.

R!
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I found 100 parts of it to contain 25 of
mild calcareous Earth, and no iron. There
probably are two forts of ftone known by
this name, as Mr. Wallerius afhirms that which
he defcribes, neither to give fire with fteel,
aor efferveilce with acids.

Seecies XXIV.

Siliceous Earth mixed with mild Calcareons
Earth and Iron. '

Ragg-fione.

Its colour is grey; its texture obfcurely la-
minar, but the laminz confift of a congeries
of grains of a quartzy appearance, coarfe

.and rough; its fpecific gravity is 2,729; it
effervefces with acids, and gives fire with
fteel. 1 found it to contain a portion of cal-
careous Earth, and a fmall proportion of iron
It is nfed as a whetftone. '

Species XXV.

Arenaceous Quartz confolidated by a fmal?:r
-proportion of Calcareous Earth, or Argill,
and fill a fmaller of Irom.

Siliceous Grit, Sandfione, Freeflone, Cos Are~
narsus, Grais. |

" Under this fpecies I comprehend only

Auch as firike fire with fteel, and when

‘ " pounded,
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pounded, form a fand rather than a powa
der.

I. VAg1ETY. ,
Grit with a Calcareous Cement, Quadrum,

- A ftone of this fort hath been already de-
fcribed under the calcareous genus. When
it contajns about go per cent. or more of filex
it belongs to this fpecies; it commonly contains
alfo a {mall proportion of argill and iron ; it
hardens by expofure to theair, and then ftrikes
fire with fteel, and effervefces flightly with
acids : it i1s fometimes cryftalized in rhom-
boids, as at Fowtainpleau, 100 parts of this
contain, by the experiments of Mr. Laffone,
62,5 of filex and 37,5 of mild calcareous
‘ Earth. Mem. Par. 1777> P- 43

The Saxum margariticum of Lmneus be-
longs alfo tothis fpecies : it confifts of quartz
in a calcareous cement.

IL. VARI‘ETY.
With an Argillaceous Cement.

Thefe do not effervefce with acids, but they
~ ftrike fire with fteel, though fome forts are too
foft to do fo until expofed for fome time to the
air. Thefree-flone from Keredgs, near Mac-
clesfield, which is of a clofe grain, is of this
fpecies. . Its fpecific gravity is 2,544 S

: o
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So alfo that of Brownedge, in Staffordfbire,
which is fo perfect a fand-flone that its {pe-
cific gravity is only 2,397; and the whitith

grey freeftone from Uttoxeter. All thefe con=
tain a little of iron.

Stones of this fpecies are ufed for whetting
" tools, and for filtring water, and in fome
countries as flates. The principal diftin&tion
among them arifes from the finenefs or coarfe-
nefs of their grain and texturey Their colours

are various, receiving different tinges from
iron,

Species XXVI.
Siliceous Sand confolidated by femipblogi /hcated

% of Irom.

. 'This ftone does not fall into fand when
. powdered, and in this refpe& differs from
the foregoing. It is generally of a brown or
black colour, but grows reddith or yellowith,
and moulders by expofure to the air ; its {pe-
cific gravity 1s from 2,8 to 3,6; it gives fire
“with fteel, and does not effervefce with acids,
unlefs it contains teftaceous particles, as it

frequently does : it is even often covered with
thells.

The agglutinating power of folutions of
iron has been fhewn in an ingenious paper in
' the
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the . Philofaphical Tranfa&ions for 1779, p.
45s by Mr. Edward King, who found a ftony
concretion of this fort round iror, which had
been long buried in the fea.

Mr. Gadd, in the Swedith Memoirs for
1770, relates, that Mr. Rinman had found 2
fimilar concretion round an old anchor that
. had long been depofited in the fea. He alfo
adds, from his own expcrlments, that dephlo-
gifticated calces of iron, and particularly
folutions made by the mineral acids, have not
the fame binding power, but, on the contrary,
make loofe concretions, as Dr. Higgins has
alflo thewn in a late very ufeful trcanfe on
cementsy.

To ihis fpecxes may be added the black,
beavy, gloﬂy Ruartz of Cronfied, § 53, which
he fays1s found in the mine of Stazf, in Su-
dfrmmzland, and contains a large proportion
of iron..

Compound Species in which the Siliceous Genus
predominates.

Specikes L

Compounds of the different Species of the Sili-
ceous Genus with each other.

I VARIETY..
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I. VarieTY.
Quartz and Shoerl.

This flone confifts of diflin& grains of -
each compacted together in various propor-
tions. The quartz is generally white, or
reddifh ; the fhoerl, black, brown, white, or
green: by fome it is called a gramite. Some
of the paving-ftones of Lordon are of this
fort.

. II. VARIETY.
Ruartz and Felt-fpar.

_The quartz is generally white ; the felt-"
{par red, yellow, or brown: found in the
Alps by Mr. Sauffure, from whofe excellent
work many of the following defcriptions are
taken. Mill-flones and whet-ftones are often
of this fort. :

III. VARIETY.
Jade and Shoerl.

The fhoerl is interfperfed through the jade ;
in a ftrong fire it melts, but the jade only
whitens. Sauffure Voyage dans les Alpes, p.
84. Its fpecific gravity is from 3,318 to
3,389. The jade is yellowith, the fhoerl

green or black. _
L 1V, VaRrIETY,

-
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IV. VARIETY. -
7ade, Shoerl, and Girnet.
Of confiderable hardnefs and weighit, with

lirge fpots of red, green, and yellow ; the

arnet red, the fhoerl green, and the jadé yel-
Iow. Sauffure, p. 107.
- V. VARIETY.
Ruartz, Felt-fpar, and Shoerl,
Granite.

~~" 'Thefe are fo well adapted to each other,

that, as Mr. Sauffure well remarks, they
tould niot have been fo compacted by an ac-
cidental mixture of mafles previoufly formed,
but muft have cryftalized together. It may
bé feen among the paving ftones of London.
The quartz is white, the fhoerl black or vio-

let, and the felt-fpar reddifh.

V1. VARIETY.
Puddingflone, Breccias.

Stones which confift of a filiceous ground
or cement, ( commonly petro- -filex, jafper, or

filiceous gnt) in which pebbles of filex or .

‘agate are interfperfed; if thefe be round or
oval; are called puddingftones; if angular,
breccias. Of the coarfer forts mill-ftones are
often made. Mem. Par. 1758.

’ VII. VARIETY.
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VIL VARIETY.
Coral Stone,

This is an aggregate of onyx, fardonyx,
rnelian amethyft, and quartz.
Seecies IL

Compounds of the Siliceous with the Calcareons
Species.

I VarieTY.
Quartz and Spar.’

Diftin& grains of each compaéted together 3
the quartz generally white and femi-tranfpa-
rent; the fpar of a brownith yellow. Sau/~

_/ilre, 104.
SPEC 188 IIL

Compounds of the Siliceous and Barytic Species.

- ~“Sexcixs IV,
Compound of the Siliceous and Mursatic Specigs
I. VArIETY,
Ruartz, Felt-fpar, and Serpentine.
II. VarieTy. |

Shoerd and Soap-rock.
Compa&ted of diftin& mafles of each,

- Sauffure 104. The foap-rock is green, and.
L 2

the
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the fhoer! black. It ﬁi‘ves fire with fteel,
when the fhoerl is ftruck.

III. VARIETY.
Quartz and Steatites.

Obferved alfo by Mr. Sauffure, the quartz
.white, and the fteatites green.

IV. VARIETY.
Btartz, Shoerl, and Steatites.

~ 'The fteatites inclofed in the quartz in the
form of black kcrnels. ‘

Species V.

Compound: of the Siliceous, and Argzllaceom
Species.

L. VARIETY.

Buartz and Mica. Stellfien of the Swedes.
_ Granitello.

It ftrikes fire with fteel, and does not
eafily melt; and hence ufed for furnaces, &c.
When the mica abounds it s of a lamellar
texture, its colour is generally grey, or green ;
the mixture of mica prevents the filex or

. quartz
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~ quartz from cracking or fpliting ; and hence
its infufibility and-ufe in furnaces.

II. VarieTY.
Feltfpar and Mica,

Granitone.

This ftone is mentioned by Ferber, in hls
letters from Jtaly, p, 118. A ftone of this
fort which moulders by expofures to the air,
is found in Finland, and is faid to contain
fometimes faltpetre, and fometimes common
falt, it is there called Rapaksvi, 1 Linné von
Gmelin, 621.

III. VarIETY.
Quartz and Horn-flone.

In fmall diftin& grains compated together,
- this is found plentifully in the mountain of
Penmaumaure in Wales. Tt exhales an earth
fmell, -gives fire with fteel, and is of a thic{
lamellar texture: its {pecific gravity is 2,811,
the quartz is white, and the horn-ftone black,

which gives the ftone a bluifh appearance.

- IV. VaRIETY. ‘
Ruartz, Feltfpar, and Mica, or Quartz, Shoerl
and. Mica.
Granite, Moor-flone.
This ftone confifts of diftin& maffes of

cach, firmly compacted together, their pro-
3 portion

rd
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portion and fize are extremely variable, as
well -as their colour, - The three firft confti-
tute the hardeft fort of the granite, and moft
anciently known; that into which the thoerl
enters, is more fubje&t to decompofition; it
never has any particular texture, but confifts
of ignormous ihapclcfs mafles, of great hard-
' nels, _

In the finer gramtes, the quartz is tranfpo;
rent, in others generally white or grey, violet
or brown ; the felt{par, white, yellow, red,
green, or black, it is generally the moft copi-
ous ingredient. The mica is alfo grey, brown,
yellow, green, red, violet or black, and is
commonly leaft copious. The fhoerl is gene-
rally black, and abounds in the granites that
contain it. Hence the colour of granites
‘chiefly depends of the feltfpar or fhoerl. The
. ved granites confit commonly of white
quartz, red feltfpar, and grey mica. The
grey of white quartz, grey or violet feltfpar,
and black mica. The black commonly con-
tain thoerl, inftead of feltfpar. The grecu
commonly contain greenith quartz.

' If granite be expofed to a blow-pipe, its
different concretions feparate from each other,
Ina crucible,‘ Mr. Gerbard found the feltfpar
melted into a tranfparent glafs; under it the
mica lay in the form of a black flagg, arlxld
the
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the quartz remained unaltered; but when gl
three are powdered and mixed, jt melts
fomewhat better, yet flill the quartz may be
diftinguithed by the help of alems. Gerd.
Gefch. § 1. This well explains why fmgil
white grains are frequently found in layas.
Mr. D’ Arcet’s experiments coincide with ghis,
and 3lfo thofe of Mr. Sauffure, p. 124.

V. VARIETY.
Quartz, Feltfpar, Shoerl and Mica.

This is alfo a fort of granite obferved by
Mr. Ssuffure in the Alps.
VI. VARIETY.
Fade, Shaerl, and Mica.

A fort of granite obferved by Mr. Say]wx ,

VII. VARIEeTY.
Quartz, Garnety, and Mica, Norka, Murkficin.

This is either grey ar reddith, and ufed
for mill-flones, the mica is foon wore off,

VIH, VARIETY.
Porphyry.

Under this name I comprehend with Mr.
Sauffure, all thofe ftones which in a compa&
| "L 4 ' filiccous




152 Elements of Mincralogy.
filiceous ground ( generally jafper, chert,
fhoerl, or lava) contain either felt{par, quartz,
oerl, mica, ferpentine, or other fpecies of
ftone in a cryffaline form. When its ground
is jafper it is hard. It is commonly either
red, purple, grey, green, or black, according
to the ground. The 7ed commonly containg
feltfpar in fmall white dots or fpecks, and
often together with thefe black fpots of theerl.
The green is either a jafper or fhoerl, with
fpots of quartz or fhoerl. Sometimes a por-
phyry of one colour contains a fragment of a
porphyry of another colour; the green are often
magnetic. Thofe that have chert for their
ground, are fufible per fz,

SpeciEs VI
Compodnd: of the Siliceous, and varions Genera,
I VARIETY.
Y. Ruartz, Mica, and Serpentine,
2. RQuarts, Mica, and Steatites.

3. Ruartz, Mica, and Shoerl, together with
Serpentine or Steatites, or Soap-rock.

. 4 Ruartz, Felt-fpar, Mica, and Serpene
éwne, :

All
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All thefe ftones are called Gneifs, and are
generally of a lamellar texture.

II. Variery.
Amygdaloides, Maudelficin of fome.

This confifts of a chert or jafper ground,
in which fragments of calcareous fpar, and
ferpentine, of an oval form, are contained.

III, VariETY.
FPariolite.

This is faid to be a compound of all forts
of ftones, included in a ground of ferpentine.

Ferber, Italy, p. 120.
IV. VARIETY.
Metallic Stone of Linneus and Born.

It confifts of Quartz, clay, and fteatites,
and is of different degrees of hardnefs, fome~
times the fteatites is wanting, fometimes felt-
fpar is found in it.

V. VaArIETY.

SRuartz, Spar, and Mica. Saxum Angermanni=
cum of Linneus,

- CHAP.
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CHAP IX
Of Vegetable and Animal Eartb:

Vegetable Earth has been thought by many
to be of a peculiar nature, fpecxﬁcally different
from every other; but Jate experiments have
fully thewn,

- That vegetables contain but a very
fmall proportion of Earth of any fort, and
that far the greater part of their fubftance
confifts of water, fixed air, and inflammable
air . in a concrete ftate, as rempte principles,
. afmall propomon of fixed alkali which pro-

‘bably is neutralized by vegetablg acids, and
a few other neutral falts. “Thus according to
the lateft experiments, 33 pound of oak
afford only 3 drachms of athes. Memoirs of
Stockholm, 1781.

2% That the Earth of vegetables is for
‘the greater part, either calcareous, or a mix-
‘ture of all forts of Earths, and fometimes
of the calces of iron and manganefe, in vari-
ous proportions, according to the fpecies of
the vegetable. ‘Thus Mr. Bergman found the
athes of fome vegetables to.contajin ealcaggous,
ponderous, muriatic, argillacequs, and even
filiccous Earth ; and hence afhes effervefce
with .acids, and are fufible per [é, even after

perfedt
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e& lixiviation. He alfo found fometimeg
animal Earth, (that is phofphoric felenite,) ia -
athes. TheEarth remaiiing after the putrefac-
tion of vegetables, is exactly of the fame nature.
Scheffer, § 172. Mr. Morveau-found the afhes
of fome vegetables to contain 97,5 per cent.
of calcareous Earth, the remainder magnefia.
Mr. Berniard, Mr. D’ Arcet, and Mr. Achard,
have had nearly the fame refults. 19 Roz. 52.

The neutral falts moft ufually found in
afhes, are tartar vitriolate, glauber’s falt,
common falt, digeftive falt, and felenite, alfo
hepar fulphuris; according to Mode/ a pound
of rhubarb contains an ounce and a half of
felenite.

‘Hence we fee why clay is fo unfavourable
to vegetation, and how calcareous Earth is
introduced into the bodies of animals.

Animal Earth, is obtained either from the
thells of fith, or from thofe of eggs, or from
_pearls, or from the bones, horns, claws of
lan.d animals, or from the fkins of infets.

That obtained from the fhells of fith and
from thofe of eggs, is found by repeated expe-
riments to be purely calcareous; only oyfier

_fhells difcover fome feeble veftiges of felenite,
Bergm, on Scheffer, § 173, that obtained
- from
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from bones, horns, claws, teeth, &c. was
found by Mr. Gabn, to be a calcareous Earth
united to the phofphoric acid; hence the
folution of bones in the mineral acids can
never be neutralized, a circumftance which
puzzled all preceeding chymifts, but which
is now perfectly underftood, as fuch folution
is in faét only the folution of a neutral falt
if the bones be diffolved in the nitrous or
marine acids, or a decompofition of a neu-
tral falt, if the vitriolic acid be ufed as a
folvent ; in either cafe a free unfaturated acid
muft be found. However fome bones con-
tain an excefs of phofphoric acid, and fome
an excefs of Earth, as ivory, whence fome
have imagined this latter to contain a pecu-
~ liar Earth. Some late and accurate experi-
ments relating to the proportion of phofpho-
ric acid in bones by Mr. Berniard, may be
feen in Rozzer’s journal, for 1781, p. 280,

1782, P. 43.

The phofphoric acid is feparated from this
Earth by calcining the bones to whitenefs
then diffolving them in nitrous acid, and
precipitating the calcareous Earth by the
concentrated acid of vitriol. - A felenite is
~ thus obtained (decompofable either by calci-
nation with charcoal, or by boiling in a
folution of mild fixed alkali,) and the phof=
phoric acid remains in the liquor.

APPENDIX
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APPENDIX L
Of Diamond and Plumbago.

Thefe fubftances cannot well be arranged
under any of the claffes of minerals; not
under that of Earths as they contain no
Earth, nor under that of inflammables, as
their inflammability commences in fuch high
degrees of heat, and is fo gradual that it can
fcarcely be remarked but by its effect in dimi~
nithing the weight of thefe fubftances after
a long expofure to fire; fo that they differ
intirely from all other inflammables, whence
I think it convenient to treat of them a part.’

4 - ’
Diamond.

Diamond is always tranfparent, and moftl
colourlefs, but fometimes tinged, yellow,
reddith, green, blue, or brown; it is fome=
times externally, but always internally bright;
itis generally cryftalized in oltohedral cryftals,
but fometimes found in round mafles : its
texture is lamellar,

It firikes fire with fteel, cuts the hardeft
cryftals, and even rubies, being the hardeft

- of all bodies: its fpecific gravity is from 3,5
to 3,66.

No




158 Elements of Mineralogy.
No acid has any effe& on it, except the
vitriolic; If diamond powder be triturated with

this acxd and evaporated nearly to drynefs,

the acid grows black and depofits pellicles,
which burn and "are almoft entirely con-
fumed.

In a heat fomewhat greater than that in
which filver melts, diamond is intirely vola-
tilized and confumed; it even produces a
flight flame and diminifthes common air, juft
as phlogiftic fubftances do, and leaves a foot,
fo that the extraordinary conje&ure of Sir
dfaec. Newton, of its being an inflammable
fubftance coagulated is fully confirmed. Of
the ufual fluxes, only borax and microcofmic
falt have any effe&t on it.

It is' found in Golconda, Vifapour, 3mgal,
the ifland of Borneo, and Brazil.

The nature of cubic diamonds has notyet
been examined.

Plumbago, Reifsbley, of the German’s, Bl}ertz;

of the Swedes.

This fubflance is externally black, but
bluith white and fhining like a metal when
frefh cut : its texture is micaceous and fcaly,

yet granular. It is ufed for pencils. ;
- t

N
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It is too foft to ftrike fire with fteel : its
fpecific gravity is from 1,987, to 2,267.

It is infoluble in the mineral acids.

In a firong heat and open fire it is wholly
volatile, leaving only a little iron, which
feems to be only accidentally found in it,
~and a few grains of filex.

The ufual fluxes do not effe&t its~ fufion.

- Itis decompofed by detonnation with ni-
tre, in a red hot crucible.

According to Mr. Scheele, who firft dif-
covered the nature of this mineral, 1 part
plumbago requires 10 of nitre to decompofe
it, whereas 1 part charcoal requires but 5 of
- nitre: hence it contains twice as much phlo-
gifton as charcoal does. By receiving the air
. arifing from its decompofition in a bladder, he
found ; of that air to be abforbable by lime
water, and confequently to be fixed air, and
in the remainder a candle would burn: but as

nitre itfelf might afford fixed air by com-
~ buftion, to get rid of all objections, he de-
compofed plumbago by fubliming and re-
ducing. the arfenical acid, after mixing it with
plumbago; and thus alfo he obtained fixed
air, It is probable that 100 grains of it con-

tain
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tain 33 of aerial acid, and 67 of phlogifton ;
for 100 grains of nitre contain about 33 of
real nitrous acid. This is decompofed when
it receives as much acid as is neceflary to
convert it into nitrous air, or a little more.
Now 33 grains of nitrous acid are converted
into nitrous air by about 6,7 grains of phlo-
gifton : then 1000 grains of nitre require for
their decompolfition 67 of phlogifton : and
fince 100 grains of plumbago decompofe
1000 of nitre, they muﬁ contain 67 of phlo-
gifton.

APPENDIX IL -

Of the gene}alv Examination and Analyfis of
Earths and Stones.

- Section L
Of the Examination of Eartbs.

When Earths are well dried and feparated
from every vifible heterogeneity, a portion of
- them fhould be weighed and diftilled in a glafs
retort, until the bottom begins to grow red hot.
In fome cafes it may be proper to receive the
- air that arifes, in a pneumatic apparatus; in
all it will be proper to examine what diftills
over, or fublimes, whether it be acid or al-
kaline, with paper tinged blue by litmus, and
partly reddened by diftilled vinegar: ifbthe

" : ’ lue
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blue be reddened, an acid exifts in the diftil-
led liquid ; if the red be effaced, and the blue
reftored, a volatile alkali is the caufe of it:

if the liquor precipitates lime water, but does

not precipitate nitrous felenite, then it con-
tains fixed air: if it precipitates alfo nitrous
felenite, it contains the vitriolic acid : if it
contains the marine acid, it will not precnpx-
tate nitrous felenite, but it will the nitrous
folution of filver: The lofs of weight of
the refiduum in the retort, and the weight of
the water in the receiver, will fhew the pro-
portion of the volatile ingredients.

Another portion fhould be digefted in about
6 or 8 times its weight of pure water, and
the properties of that water examined, to

find whether the Earth contains neutral falts.

Here the method given by Mr. Bergman in
his analyfis of mineral waters, fhould be fol-
lowed.

SecTioN II.

Of the general Examination of Stones.

Their fpecific gravity fhould firft be exa-
mined; alfo their hardnefs; whether they
will ftrike fire with fteel, or can be fcratched
by the nail, or only by cryftal or ftones of ftill
greater hardnefs ; alfo their texture, pcrvnoui[:—

, . RELS
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nefs to light, and whether they be manifeftly
“homogenous-or compound fpecies, &e.

2% In fome cafes one fhould try whether
they imbibe water, or whether water can ex-
tra&t any thing from them by ebullition or
digeftion.

3% Whether they are foluble in, or effer-
vefce with acids, before or after pulveriza=
‘tion 3 or whether decompofable by boiling in
.oil of tartar, &c. as gypfums and ponderous .
{pars are. '

4™ Whether they detonnate with nitre.

5" Whether they yield the fparry acid by
~ diftillation with oil of vitriol, or a volatile
alkali, by diftilling them with falt of tartar.
6" Whether they are fufible per /e with a
blow-pipe, and how they are affeted by
mineral alkali, borax, and microcofmic falt ;

and whether they decrepitate, when gradually
heated.

7% Stones that melt per /¢ with the blow-
.pipe are certainly compound, and contain at
leaft 3 fpecies of Earth, of which the calca-
reous is probably one; and if they give fire
with fteel, the filiceous is probably another.

SectioN IIL
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Secriow IIL
Of the Analyfis of Earths and Stones.

. The beft general folvent for Stones or
Earths feems to me to be 4qua Regia, com-
pofed of two parts nitrous, and one of marine
acid : if the ftone or Earth effervefces ftrongly
with acids, no other preparation is requifite
than a feparation of fuch parts as are vifibly
heterogenous, and pulverization; the folution
is then eafily performed in- a digefting heat,
if requifite. The undiffolved refiduum, if
- purely filiceous, will melt into a tranfparent
glafs with about £ its weight of mineral al-
kali ; if noty it is ftill compounded, and its
foluble parts will yield to a reiterated di-
geftion. ‘

If the ftone does not effervefce, or eafily -
diflolve in acids, after pulverization and di-
geftion, but leaves an infoluble refiduum
evidently compound, or but flightly altered,
it will require to be pulverized and mixed
with twice oc thrice its weight of mineral
alkali, and to be expofed to a low red heat
for on¢ or two hours. I found mica to re-
quire a mixture of 4 times its weight of
mineral alkali ; after which it is to be fepa-
rated from the alkali by lixiviation and filtra=
tion, wathing it with diftilled water until the

M2 . "water
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_ water is abfolutely taftelefs and precipitates no
metallic folution.

' The powdered ftone, thus edulcorated, is
to be dried by heating it to rednefs, and then
weighed, and 100 grains taken for fubfequent
-experiments : it were better if ftill more were
Efed, but the analyfis would be more expen-

ve. ' -

The powder is next to be digefted in 8 or
-10 times its weight of aqua regia, in a boil-
ing heat in a retort to which a receiver is luted,
and the digeftion reiterated as long as any
thing appears to be diffolved by frefh portions
of the acid. I found mica to require §o
times its weight of aqua regia before it was
entirely decompofed, as the acid is fo volatile
as very foon to diftill over. Oil of vitriol
has the advantage of bearing a greater heat,
diflolving barofelenite, and of ad&ing more
powerfully on argill than aqua regia; but a
large retort muft be ufed, for, often towards
the end it puffs and throws up the Earth or
ftone, and carries it into tHe receiver; and it
does not fufficiently a& on calces of iron, if
thefe be much dephlogifticated. Spirit of
nitre affects them fhill lefs : hence I often ufe
oil of vitriol firft, then precipitate by a mild
alkali what 1t has diffolved, and rediffolve the
precipitate in aqua regia. A perfet folu-
’ tion
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tion being thus effe@ted, the refiduum is to
be well wathed, and the wathings added to
-the folution: the refiduum, well dried and
weighed, gives the weight of filiceous Earth
in the compound.

The folution is next to be examined ;
which I will fuppofe to contain the 4 foluble .
‘Earths, calcareous, ponderous, magnefia, and
argill, and alfo a calx of iron: it always
contains an excefs of acid, of which it is in
great meafure deprived by boiling for a con-
fiderable time, as both acids are very volatile,
and indeed, of the marine none remains but
what is combined with the calx of iron, as
the nitrous chafes it from the Earths. By get-
ting rid of this excefs of acid, lefs alkali will
be required for the fucceding precipitation,
and lefs aerial acid fet loofe which would retain
much of the precipitate by re-diffolving it:
the folution fhould then be evaporated to
about £ a pint.

The folution being thus prepared, it is
ufual to precipitate the calx of iron from it
by the Pruffian alkali; but to this method I
have two objections; 1™ that the ponderous
Earth, if any, would alfo be precipitated and
confounded in the Pruffian blue ; and 2% that
this precipitation, befides being exceeding .
flow, feldom fails of leaving fome iron flll

‘M3 in
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in the folution, as the excefs of the Pruffian
alkal;, which mutft neceflarily be added, to be
certain that all the iron is precipitated, never
fails to re-diflolve a portion of the Pruflian
blue which thus remains in the liquor, and
cannot be got rid off. Hence the method I
tfe is as follows: firft, I prépare the Pruffian
alkali after the manner of Mr. Bergman, by
digefting and boiling a pure alkaline folution
over Pruffian blue, until the alkali no longer
effervefces with acids, nor pregipitates a folu-
tion of nitrous felenite, or any other Earth,
except the barytes: I even make it a little
flronger; for if it be barely faturated with the
tinging matter, it foon fpoils and precipitates
other Earths, the tingihg matter evaporating.
I next examine how much of this alkali 1s
neceflary to precipitate 1 gr. of iron from its
folution in dilute vitriolic or marine acid, and
I mark this on the label of the bottle that
contains the alkali. I now come to the ape
plication, ‘

The folution of the earths being weighed
I take 100 grains of it, and on thefe I gra-
dually pour’ the Pruffian alkali (a portion of
which is alfo previoufly weighed) until all
the iron, or ponderous Earth and iron, is pre-
cipitated; the weight of the alkali ufed, gives
that of the iron contained in 100 grains of
the folution, and the quantity contained in

109
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100 gr. of the folution, gives that contained in
the whole folution, by the rule of proportion,
from which the ponderous Earth, if any be
found in fubfequent experiments, is to be
deducted. '

The quantity of iron being thus found,
the remainder of the folution is to be preci=
pitated by aerated mineral alkali, and then
boiled for half an hour to expel as much as
poffible of the fixed air; by this means
the whole of its contents are precipi-
tated, and nothing remains in folution, but
cubic nitre and a little common falt; when
the precipitate has fettled after one or two
days reft, the liquor is to be poured off, and
the laft portions taken up with a glafs fyringe.
Diftilled water is then to be added to the
precipitate and boiled over it, and afterwards
poured off and taken up until it comes of
taftlefs. '

The precipitate being fufficiently dried, is
to be re-diflolved in nitrous acid twice, and
evaporated to drynefs, then calcined for
one hour in a white heat, and laftly treated
with about fix or eight times its weight of
diftilled vinegar, in a heat of about 6o de-
grees, for one or two hours; by this means
the ponderous, calcareous, and magnefia
Earths will be extracted and feparated from

M 4 the
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the argill and calx of iron, which will remain
undiffolved.

Of this acetous folution 100 grains fhould
be taken and examined with the Pruffian
alkali, if any part be precipitated it is pon-
derous Earth, and by heating this to rednefs
its weight may be known, or ftill better by a
previous experiment, determining the quan-
tity requifite to precipitate 1 gr. of acetous
barofelenites, and by the rule of proportion,
the quantity of it in the whole folution may
be found. ‘ '

The remainder of the acetous folution, is
to be evaporated to drynefs, and heated white
ina clean polithed iron crucible for two hours,
then weighed and thrown. into het diftilled
water, the calcareous Earth, (if any,) will be
diffolved in a fufficient quantity of this water,
of which an ounce can fcarcely diffolve 1 gr,
fo that frequent affufions of hot water may
be requifite; the magnefia will remain undif-
folved, and is to be dried and weighed, its
weight gives that of the pure calcareous Earth,
from which that of the ponderous (if any) is
to be dedu@ed; the lime-water may alfo be
precipitated by an aerated alkali,

Laftly, the argill and calx of iron, which

are
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are to be heated flightly, to prevent their co-
hering and reiteratedly boiled in dephlogifti-
cated nitrous acid to drynefs, and finally di-
folved in that acid, which will then take up
only the argill, which may be precipitated,
dried and weighed; though indeed this trous
blefome operation may be unnecefiary, as the -
weight of the martial part being known by
the experiment, with the Pruflian alkali ; that
of the argill is known of courfe, when only
the two remain. This is even better, as the
calx always increafes in weight by thefe ope=
rations.

Befides this general method fome others
may be ufed in particular cafes.

Thus to difcover a finall proportion of argill,
or magnefia, ina folution of a large quantity of
calcareous Earth, cauftic volatile alkali may
be applied, which will precipitate the argill or
magnefia, if any be, but not the calcareous
Earth. Diftilled vinegar applied to the pre~
cipitate, will difcover whether it be argill or
magnefia.

2 A minute portion of calcareous or pon-
derou.r Earth, ina folution of argill or magnefia,
may be difcovered by the vitriolic acid, which
precipitates the calcareous and ponderous,
the folutxon thould be dilute elfe the argn}l v

_ alfo
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alfo would be precipitated. If there be not
an excefs of acid, the faccharine acid is ftill
a. nicer teft of calcareous Earth. 100 gr. of
gypfum contains about 32 of calcareous -
Earth. 100 gr. of barofelenite contains 84 of
ponderous Earth. 100 gr. of faccharine fe-
{enite contains 4§ of calcareous Earth: the
infolubility of barofelenite in oo times its
weight of boiling water fufficiently diftin.
guithes it. From thefe data the quantities are
cafily inveftigated.

3" A minute proportion of argill in a large
quantity of magnefia, may be difcovered either
- by precipitating the whole and treating it

with diftilled vinegar, or by heating the folu=
_tion nearly to ebullition, and adding .more
aerated magnefia untill the folution is per-
fe&tly neutral, which it never is when argill
is contained in it, as this requires an excefs
of ‘acid, to keep it in folution. By this
means the argill is precipitated in the ftate of
embryon alum which contains about } its
weight of argill, (orfor greater exaQtoefs itmay
be decompofed by boiling it in volatil alkali.)
After the precipitation the folution fhould be
largely diluted, as the Epfom falt, which re-
mained in folution while hot, would preci-
pitate when cold and mix with the embryon

alum.,
‘ bly.

4"




Analyfis of Earths and Stones. 17§t
A minute portion of magneﬁa in a
large ‘quantity of argill is beft feparated by

precipitating the whale and treating the pre-
- cipitate with diftilled vinegar.

thl
4 y-

" Laftly, Calcareous Earth and Barytes are
feparated either by precipitating the barytes
by the Pruffian alkali, or the calcareous by a
cauftic fixed alkali, or by precipitating both
with the vitriolic acid, and evaporating the
folution to a {mall compafs, pouring' off the
liquor and treating the dried precipitate with

oo times its weight of boiling water ; what
remains’ undiffolved is barofelemte

Table of the comparatt'w bardnefs of di ﬂermt
Species of Stones, extralted cbxqﬂy Jrom the
Memoirs of Stockbolm, far 1768.

r. Quiff, the author of this Memoir de-
termmed the hardnefs of moft of the follow-
ing flones, by obferving the order in which
they were able to cut and make an impreffion

“on each other. The firft are able to cut or
fcratch the fucceeding, but not wice wer/a.
He added alfo the fpecific gravity of the {pe-
cimens he ufed; the firft colamn fhews the
hardnefs;" the” fecond the fpecific gravity.
The four laft fpecies I have added from my
own obfervation.

Diamond
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Diamond from Ormos, -
Pink Diamond, - -
Bluifh Diamond, - -
Yellowith Diamond, -
Cubic Diamond, - -
Ruby, -

Pale Ruby from Brazzl -

Spinel, - - -
Deep blue Sapphire, -
Ditto paler, - -
Topaz, - - -
‘Whitith ditto, - -
Bohemian, - - -
Emerald, - - -
Garnet, - - -
- Agate, - - -
Onyx, - - -
Sardonyx, - - -
Amethyft, - -
Cryftal, - - -
Carnelian, - - -
Green Jafper, - -
Red. ith yellow ditto, =
Shoerl, - - -
Tourmaline, - -

Quartz, - - -

Opal, - = = =
Chiyfolite, =~ = =

Zeolyte, - - -
Fluor, - -
Calcareous Spar, -

20
19 - 34
19 - 33
19 = 33
18 - 3,2
17 = 452
16 - 3,5
I3 - 34
16 - 3,8
17 = 3,8
1§ = 42
14 - 3§
1T - 2,8
12 - 2,8
12 = 4
12 - 2,%
12 . - 2,6
12 - 2’6
IT - 2,7
11 - 2,6
IT - 2,7
11 = 2,7
9 - 2,6
10 =~
10 =
10 - 2,7
10 - 2,6
10 - 37
8 - 2,1
7 -
6 -

Gypfum
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Gypfum,' - - 5 -
Chalk, - - - 3' -

Remarks.

1% Artificial gems are eafily diftinguithed
from the natural, by their foftnefs, fufibility,
folubility in acids, and in many cafes by their
{pecific gravity.

2% Stones whofe hardnefs does ndt exceed
11 may be fcratched by fteel.

3% It is remarkable that opal whofe hard-
nefs is equal to that of quartz, does not ftrike
fire with fteel, as Mr. Bergman attefts, is
- this owing to its brittlenefs ? but it feems that
opals are of different degrees of hardnefs,
for Mr. Quif in a letter to Mr. Rinman, men-
tions his having feen opals nearly as hard as
diamond. Mem. Stock. 1766.

PART
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PART IL
Saline Subfances.

-L'L thofe fubflances which are known
_ only by this denomination, require lefs
than two hundred times their weight of boil«
ing water to diflolve them.

. They have moftly a peculiar tafte, and
thofe of the mineral kind are uninflam-
mable.

CHAP L
Of Acids. '
The Acids to be met with in the mineral
kingdom, are the aerial, the witriolic, the

marine, the fparry, the fuccinous, pboﬁoborm
molybdenous, arfenical, and tunghenic. :

The Aerial Acid is found either in an
aerial ftate, as in mines, caverns, wells, or
‘combined with water in mineral or common
{prings, or combined with abforbent earths,
or in ores, &c. it is eafily known by its pro-
perty of extinguifthing lights, uniting to
water,' anid then precipitating lime water,
but not a folution of nitrous felenite.

The
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The Vitriohc when dephlogifticated, is
always united to water, and as in the Earth,
it muft meet with bodies with which it is
capable of combining, I believe it has never
been found fre¢ from all combination, though
it may unite to fome bodies beyond the point
of faturation. It is true Mr. Baltaffar: fays,
he found fome dry concentrated acid, adhe-
ring to felenite in a grotto in Monte Zaccolino
near Siemna. 7 Roz. but this has been fully
difproved by the fubfequent obfervations of
Mr. Murray, in the 37th vol. of the Me-
moirs of Stockbo/m. In a combined ftate it
is found in various neutral [alts.

The pblogifiigated or fulphurous vitriolic
acid, frequently occurs in a free aerial ftate,
burfting from volcanic mountains, and alfo
in fome caverns and mineral waters.

~ Of the other acids, none has hitherto been
' found in an uncombined ftate, except the
Jfedative, which has lately been found by Mr.

Heffer, diflolved in the Laguni, or lakes of

hot mineral water near Monte Rotundo, Ber-
chiafo, and Cafle/nuovo in Tufcany, in the pro-
portion of nearly g grains in 100 of water.
Mr. Mgfcagni has likewife found it adhering
to fhiftus on the borders of the lakes, of a
dirty white, yellow or greenifh colour, and
‘cryftalized in the form of needles, 16 Roz. 364.

This



176 Elements of Mineralogy.

This Salt requires at leaft 20 times its
own weight of boiling water to diflolve it,
and 5o times its weight to keep it in fo-
lution. It is alfo foluble in hot fpirit of
. wine, and this folution burns with a greenifh
flame. Its folution -in water, when heated,
. turns that of litmus red. It vitrifies in 2
moderate heat, but the glafs fo formed is
again foluble in water. Its fpecific gravity

~1s 1,479.

" The Nitrous Acid, though generally.
ranked among . the mineral acids, can fcarce .
be called fo, as it always requires for its for--
mation, the putrefaltion of animal or ve-
getable fubftances. It is never found dif-
engaged from all bafes (except perhaps in
charnels and privys), but always umted either
to alkalis or Earths.

The Marine Acid is found only in a ftate
of combination Wlth alkalis, earths and fome
metals.

The Sparry is fourd in fluor fpars, lapis
lazuli, chryfoprafium, and phofphoric blende.

The Succinous, found only in amber.

The
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The Phofphoric has as yet been difcovered
only in foflile bones, and in one fpecies of -
lead ore. It probably owes its origin to the
decompofition of bones.

The Molybdenous acid being very lately
known, hag been found only in molybdena. .

The Arfenical acid has been traced in the
ores of other metallic fubftances, particularly-
of cobalt. )

'The Tung/flen acid has hitherto been found
only in the calcareous ftone, -called Tungften.

CHAP 1.
Of Alkalis,

-

Thefe are of two forts, fixed and volatile; the
fixed are either of vegetable onmineral'origin,
which differ in a few properties, but it is to
be obferved, that fome vegetables afford alfo
an alkali intirely fimilar to that- of mineral
origin, particularly marine plants, or thofe
that grow near the fea; neither of them is
ever found in a cauftic {tate, but all are com-
bined at leaft with the aerial acid. They
then effervefce with moft other acids, turn
mfuﬁons of blue flowers of certain vegetables

N green,
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green, cryftalife with the three ancient mineral
acids, &c: '

The Vegetable Alkal is feldom found in
the earth, except in wells in towns, as at
Doway, &c. 4 Mem. Seav. Etr. alfo in the
argillaceous allum ore of /z Tolfa, and united
to the nitrous acid near the furface of the
earth in Spair and the Eqff Indies, probably
from the putrefation of vegetables.

The Mineral Alkal: i3 not only found in a
ftate of combination with the vitriolic and
marine acids, but alfo very commonly with
the aerial, with which it retains, not only
the name, but many of the properties of a
free alkali, as the aerial acid is eafily ex-
pelled. In this mild ftate it is eafily known
by its cryftalization, folubility in 2,5 times
its. weight of water, in the temperature of
60, efflorefcence by expofure to the air, ef-
fervefcence with acids, and the properties of
the different neutral Salts, refulting from its
union with the different acids, decompofing
terreno-neutral and ammoniacal Salts, &c.

100 Parts of this alkali, when perfeétly
pure and recently cryftalized, contain ac-
cording to Mr. Bergman, 20 of mere alkali,
16 of aeria] acid, and 64 of water ; my de-

, termination .
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termination was fomething different from
this, but then the Salt had lof fome of its
water by expofure to the air. '

This alkali is found in Hungaryin marthy
grounds of an argillaceous or marly nature,
either mixed with earth, or cryftalized and
efflorefcing. In Egypt it is found at the
bottom of lakes, dried up by the {ummer’s
heat. Alfo in the province of Swchena, 28
days journey from T7ipoli, where it is called
Tronay 3§ Mem. Stosk. allo in Syria, Perfia,
the Eaft Indses, and China, where it is known
under the name of Kien. It is frequently
met with germinating on’ walls, and is by -
many called Apbronitron; alfo in many mi~-
neral waters. It is in its native ftate fre-
quently mixed with muriatic Earth, common
{alt, and marine Epfom, or marine felenite.

Volatil Alkali, in a mild flate, is eafily
known by its fmell, its volatility and its
adtion on copper, the folutions of which, in
the mineral acids, are turned blue by it. It
is frequently found, though in fmall quan-
tity, in mould, marl, clay, fhiftus, and in
fome ' mineral waters according to Melouin,
Mem. Par, 1746.. Phil. Tranf. 1767. 2
Bergm.. Erde Kugel. 304, It probably de-
rives. its origin in the mineral kingdom from -

' ' N 2 _ the
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the putrefadtion or combuftion of animalor

vegetable fubftances. In a cauftic flate it
never occurs, ‘

CHAP I

Of Neutral Salts.

' Thefe tonfift of an acid, united either to
" an alkali, Earth, or metal, of each of which
combinations we fhall treat in their order. -

Species I,
Tartar Vitriolate,

This is very feldlom found native; Mr.
Bowles fays it 1s contained in fome Earthsin
Spain.  Bawles Spam, 68.

It requires about 16 times its weight of
water to diffolve it in the temperature of 60,
and only g of boiling water, it forms non
deliquefcent permanent cryftals, decrepitates
when heated, but lofes but little of its weight,
is of very difficult fufion, precipitates the
nitrous folutxons of filver, lead, mercury, and
chalk, is not rendered turbid by the addition -
of any alkali, but the acid of tartar dropped ‘
into its folution, forms a precipitate,

100-Parts of tartar vitriolate, contain about
31 of realacid, 63 of alkali,and 6 of water.

Glayber's
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‘ Specries II. ‘

Glauber's Salts.

It is found native in fome lakes in Sideria,
in feveral mineral waters, and in the fea, as
fome fay ; alfo in feveral parts of Dauphiné
and Lorraine in the Earth, and fometimes
germinating on the furface. Monnet Minera=

logie, 439.

Its charalers are the fame as thofe of tar=
tar vitriolate, except that it requires but 3
times its weight of water to diffolve it in the
temperature of 60; its cryftals moulder by
expofure to the air, and by heat lofe half
their weight. The acid of tartar caufes no
precipitation when inftilled into its folution.

100 Parts of this Salt contain about 14
of real acid, 22 of alkali, and 64 of water.

SeEecies IIL.
Vitriolic Ammoniac.

This is faid to have been found in the
neighbourhood of volcanos, particularly of-
Mount Vefuvius, where, indeed, it might well
have been expected ; yet its exiftence is ren-
dered fomewhat dubious, fince Mr. Bergman
could fcarce find any trace of it among the
various fpecimens of falts from Vefuvius,

N 3 ~. Which
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which he examined, 3 Bergm: 236. and the
reafon probably 1s becaufe the vitriolic acid,

difengaged by the combuftion of fulphur, is"

in a phlogifticated ftate, and all its combina-
tions in this flate are eafily decompofed by the
marine acid which plentifully occurs in vol=
eanos. It is alfo faid to be found in the mi~
neral lakes of Tufcany, 16 Roz. 363. which is
much more probable, as the vitriolic acid
when united to water eafily parts with phlo-
gifton, and recovers its fuperiority over other
acids : alfo on the furface of the Earth in
the neighbourhood of Turin.

‘Vitriolic Ammoniac is eafily known: for
if quick lime or fixed alkali be thrown into

ite folution, the fmell of the volatil alkali is

perceived ; and if ‘this folution be poured
snto that of chalk or ponderous Earth in the
nitrous acid, a precipitate will appear. 100
parts of it contain about 42 of real acid, 40
of volatil alkali, and 18 of water.

Specigs IV.

Selenite.

I have already mentioned this fubftance
among, the calcareous Earths. It is fre-
quently found in mineral and common
fprings, and alfo in fea water. Its tafte is

Co : neither
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neither bitter nor aftringent, but earthy. Its
folution mixes uniformly with that of nitrous
or marine Selenite, but is precipitable by
fixed alkalis, mild or cauftic, and alfo by the
faccharine acid, but not by volatile cauftic
alkali, which diftinguithes it from Epfom
and alum.

Seecies V.

Epfom.

Many mineral waters contain this falt,
particularly thofe of Epfom, Egra, Sedilitz,
and Seydchutz : it has al{fo been found native,
mixed with common falt and coaly matter

-germinating on fome free ftones in coal

mines. 8 Roz. 137.

This falt, in the temperature of 6o, re-
quires about its own weight of water to
diffolve it ; its tafte is bitter ; it eflorefces by
expofure to'the air, when heated it lofes
nearly £ its weight by evaporation ; its folu-
tion is rendered turbid by a mixture with that
of nitrous or marine felenite, which diftin~
guifthes it from folutions of felenite, but
preferves its limpidity when mixed with a
folution of nitrous or marine Epfom ; its
earth is precipitable by all alkalis in any

ftate, and alfo by lime.

N 4 10Q
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100 parts of it contain about 24 of real
acid, 19 of earth, and 57 of water.

Species VI.

Alum.

Alum requires about 1§ times its weight
of water to diflolve it in the temperature of
60. Its tafte 1s well known; it fwells and
blifters when heated, and lofes nearly £ its
weight. It is precipitable by all alkalis, and
even by magnefia, which diftinguithes its
bafis from that of Epfom : but the precipi-
tate retains nearly f the weight of the acid
~with which it was originally united, and is in
reality Eméryon Alum ; but by digefting it in
volatile alkalis (for its bafis would unite to
fixed alkalis) it may be perfe@ly purified.
Its folution, like that of Epfom, renders
nitrous folutions of filver or chalk turbid,
but mixes uniformly with thofe of nitrous or
marine. alum, or of the vitriols of any metal :
thefe properties diftinguifh it fuﬂicicntly.

100 parts of it contain. about 24 of ac:d
18 of earth, and §8 of water.

. 'This falt is found native in a few mineral
fprmgs *  though rarely, 1 Bergm. 280, and

* Margr. 2 Y’/mle 193. .
in
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in the mineral lakes of Tufceny, 16 Roz.
362. alfo germinating on the furface of free
ftone or fhiftus in coal mines, or on lavas
near volcanos, and on feveral rocks in the
Archipelago, and in feveral parts of Hungary,
Bohemia, and Swifferland, though feldom
pure ; but far the greater part of it is facki-
tious, being extratted from various ores, the
prmcnpal of which are the following :

Seecirs VII
 Aluminous Ores.

1% Sulpburated Clay. ‘This conflitutes the
pure{’c of all aluminous ores, namely, that
of La Tolfa near Civita Vechia; it is white,
compa&, and of the hardnefs of indurated
clay; hence called Petra Aluminaris, yet
mealy and taftelefs. Mr. Monnet firft dif-
covered the real nature of this ore. Accord-
ing to him 100 parts of it contain upwards
of 4o of fulphur, and 5o of clay, befides a
fmall quantity of fixed vegetable alkali, and
a very minute portion of iron. 13 Roz.
Supplem. p. 338. With this Mr. Bergman's
analyﬁs nearly agrees ; 100 parts of this ore
containing, according to him, 43 of fulphur,
35of argill, and 22 of filex. 3 Berg. 271,
'He alfo found the vegetable alkali and iron,
but probably he did not feparate them, but

reckoned
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reckoned them among the argillaceous con-
tents, which muft alfo have contained a
quantity -of vitriolic acid: To make this"

ore produce alum, itis neceffary that it thould
" firfk be torrefied to decampofe the fulphur,
whofe acid then re-aéts on the argill, and
being moiftened, -or expofed to the air,
it foon fwells, efflorefces, and forms alum.
This ore was probably at firft a clay, mixed
with fulphur, and hardened by volcanic fire,
and derives its alkali from vegetables incine-
rated by the volcano. Mr. Monnet found
alfo a little magnefia in this ore. Mineralog.
p- 160. The red colour of the alum pro-
<eeds from iron in a particular ftate. 3 Bergm.
2§0.

2% Pyritaceous Clay. 'This is found at
Schwemfal in Saxony at the depth of 10 or
12 feet; it is a black, hard, yet brittle fub-
ftance, confifting of clay, pyrites and bitu~
.men; after it is dug 1t is left expofed to the
air for two years, by which means the pyrites
are decompofed, and alum formed. 3 Fars
Voy. Metallurg. p. 293. The alum ores of
Heffe and Licge are alfo of this fpecies, yet
they are torrefied; a prattice which Fars
condemns. According to Monnet this ore
contains alfo magnefia. Mineralog. p. 164.
64 pounds of this ore yield from § to
7 of alum. An earth of this fpecies, of a

fohatcd
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foliated texture, is alfo found in Burgundy,
and is by fome called dmpelytes. 1 Chym
de Dijon. p. 107. .

d.

3% Shiftus Alumimaris. ‘This differs from
roof fhiftus in thls, that it contains a variable
proportion of pyrites intimately mixed with
it, and alfo Petrol. Bergm. Sczagr. and 1
Bergm. 292. Its colour is blue or black,
but when the proportion of petrol is very {mall,
grey. When the proportion of pyrites is fo
large as to form a vifible mafs, the ore is
commonly rejeCted as containing too much
iron, though it might be worked to ad-
vantage, by adding a proportion of clay; a
valuable improvement fuggefted by Mr, Berg-
man. When the proportion of petrol is con-
fiderable, it does not efflorefce by expofure to
the air, and therefore muft be torrefied to
burn off the petrol, and -extricate the acid
from the fulphur of the pyrites; but when
the proportion of petrol is fmall, the pyri-
tical part is decompofed by long expofure to
the air and moifture; and thus alum is
formed. In Sweden, if 100 pounds of the
ore yleld 4 of alum, it is worth workmg,
but it generally yields more. The mine of
" Becket in Normandy, and thofe of Whitby in
York/bire, areof this fpecies.

e Volcanic Aluminous Ore. ‘Thls is
found at Solfatera near Naplc:, and elfe-
. where,
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where, in the form of a white faline earth.
. In this ore alum is formed by the a&ion of
the phlogifticated vitriolic acid on argillaceous
lavas. 100 parts of it contain, according
to Mr. Bergman’s analyfis, 88 of filiceous
earth, 4 of argillaceous, and & of alum; but
this proportion is variable. Before efflo-
refcence it is in a ftony form.

s Bituminous Alum Ore. Shale. 2 Wat-
Jon, 314. This is a fhiltus impregnated with
fo much coaly matter or bitumen as to be in-
flammable; it alfo contains fulphur. ~ 120
parts of calcined fhale afford 1 of alum; it
18 found in Sweden, and among the coal
mmes at Whitehaven, and clfewhere 8 Roz.

I41.

Alum mlght alfo be extra@ted from many
fpecies of pyrites, but fo contaminated with
iron as {carce to quit coft 5 fo alfo from cala-
mine and pyritaceous wood.

Native alum, mixed with vitriolic ammo-
niac, is found cryftalized on the borders of
(he mineral lakes of Tufcany. 16 Roz. 363.
it is alfo found in a capillary form near the
lake of St. Agnano, in the grotto of Sz.
Germano. 37 Mem. Stock.

Seecies VIIL
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Species VIII.
Vitriol of Iron.

Ttis of a greenith colour when perfedly
and recently cryftalized, but efflorefces by
expofure to the air, and becomes yellowifh :
it requires 6 times its weight of water to dif-
folve it in the temperature of 60; its acid is
known by this, that the folution of this falt
mixes without turbidity with the folutions of
other falts that contain the vitriolic acid, as
Epfom, f{elenite, tartar vitriolate, &c. but
renders the folutions of nitrous or marine
felenite turbid ; and its bafis, by the black
colour which the folution of galls or vegeta-
ble aftringents immediately produce in its
folution.

100 Parts of it recently cryftalized contain
20.of real acid, 2§ of iron and 55 of water.
It is frequently found native, either in
coal mines, or in the cavities of pyritaceous
mines, or adhering to the {caffolds in a ftalac-
titical form. Alfo in fmall round ftones called
Ink ftones, of a white, red, grey, yellow or
black colour, which are almoft mtn'cly folu-
ble i In water, and contain a portion of copper
and zinc. 2 Schlutter, 620. 2 ars, 265.
Alfo fometimes in fhiftus, But the greateft
Pt
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part of that in ufe is prepared from the mar-
tial pyrites or mandfe, -

Martial Pyrites is an iroa ore containing
from, ; to % of fulphur, from 3 to £ of iron,
the remainder argill and filex, the three firft
intimately combined with each other, and
theironina femiphlogifticated flace. Monmes
Eaux Mmer. 281. 2 Gerb, Beytr. 57. It
firikes fire with fteel, and thence derives. its
name; it is generally of a yellow or grey
colour, of a globular or cubic fhape, inter-

- nally radiated 4nd fometimes lamellar, com-~
monly in part foluble in nitrous acid with
effervefcence, and flowly in the vitriolic, with
which it forms alum ; it detonnates flightly
with nitre and is very infufible : its {pecific
gravity is from 3,7 to 4,912. Somse pyrites
inftead of argillaceous. contain calearsous
Earth, thefe are common in France, and in
them the iron is in a dephlogifticated fiate,
Monnet Mineral. 339. Pyrites are frequently
found in a ftatadical fhape, and often forne the
matter of petri ations : they are alfo found
mixed and interfperfed through almoft every
other fpecies of ftone except granite. Accord-
ing to Mr. Monnet, thofe of a filamentous
or firiated texture contain leaft fulphus, thofe
of a lamellar, moft; the laft eflorefce diffie
cultly if at all, and are faid to contain from

25 to 35 per cent of fulphur, -
v ‘ Vitriol
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Vitriol is formed in thefe ftones by expo-
fing them a long time to the action of the
air and moifture, or by torrefaltion in open
air, and fubfequent expofition to its attion,
which operation in fome cafes muft be often
repeated, according to the proportion, of ful-
phur, and the nature of the Earth; the cal-
careous pyrites are thofe in which it is moft
eafily formed, and they efflorefce the fooneft,
good pyrites properly treated, yield about ;
of their weight of vitriol. \

Vitriol is alfo prepared from mineral waters
that hold copper in folution, which is preci=
pitated by ‘iron; this folution of iron is after-
wards cryftalized and always retains.fome cop- .
per. In Hungary it is prepared from pyrita-
ceous fhiftus, and in many places from a fpe-
cies of calamine; the vitriol of goflaar com-
monly contains a portion of zinc, as that of
Hungary and Saxomy does of copper; the
Englith "and French .vitriols are purer, yet
fometimes contair a {fmall proportion of alum,
Turf and peat are fometimes impregnated
with vitriol; other earths alfo often contain
vitriol and alum. Mon. Mineral. 460. This
vitriol is fometimes found of a white colour
on the borders of the mineral lakes of Tufcany.
16 Roz. 363,

SpeciEs IX,
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Species IX.
Vitriol of Copper.

Its colour is blue, which dégenerates into
a mixture of blue and rufty yellow after it
has been long expofed to the air ; it requires
about four times its weight of water to dif-
folve it in the temperature of 60. Its fpecific
gravity is about 2,23; if a piece of clean po-
" Tithed iron be dipped into the folution of this
falt, it will almoft immediately be-covered with
a cupreous coat, this together with thedeepblue
colour arifing from mixing it with a volatile
alkali, difcovers its bafis, as its uniform mix-
. ture with other vitriolic falts does its acid.

100 Parts of vitriol of copper contain 30 of
real acid, 27 of copper, and 43 of water,
80 Parts of good iron precipitate 100 of cop-
per, from a folution, that does not contain 3
notable excefs of acid,

~ This falt rarely occurs cryftalized, but is
often found naturally diflolved in water, in
Hungary, Sweden and Ireland; from this
water blue vitriol is generally prepared. Mr.
Cronfled fays it is feldom free from iron and
zinc; it is alfo occafionally extrated from
fulphurated copper ores after torrefaltion.

Schlutt,
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Schlutt. 638. According to Mr. Cronfied,

the blue vitriol of Geylaar contains a mixture
of zinc.

Species X,
Vitriol of Zine.

Its colour is white, it requires little more
than twice its weight of water to diffolve it
in the temperature of 6o; its fpecific gravity
is about 2,000; it mixes uniformly with
vitriolic neutral falts, but precipitates nitrous
or marine felenites from - their. folutions,
which afcertains its acid principle it is itfelf
precipitated whitith by alkalis and earths, but
not by iron, copper, or zinc, which fuffici-
ently indicates its bafis; if it contains any
other metallic principle, this may be precxpn—
tated by adding more zinc, except iron,
* which will of itfelf precipitate by expofure to
- the air, or boiling ‘in open air. ’

100 patts of vitriol of zinc, contain 22 acid, -
- 20 of zinc, and 58 of water.

This falt is fometimes found native, mixed
with vitriol of iron, and in the form of white
hairy cryftals, 2 Linné von Gmelin, p. 316,0rina
ftala@itical form in the galleries of Mines in,_
Hungary, Goflaar, &c. or as an efflorefcence on
ores of zinc ; itis alfo found diffolved in mine-
ral waters, and generally with fome propor-
tion of the vitriols of iron and copper, 2 Bergm.

(8] 318,
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318, but that in common ufe is moftly pre-
pared at Goflaar from an ore which contains
zinc, copper, and lead, mineralized by ful-
phur and a little iron ; the copper ore is firft
feparated as much as poffible, and the refi-
duum after torrefattion and diftillation is
thrown red hot into water and lixiviated.
Schiutt, 639, 3 Jars, 320, it is never free
from iron. ’

The vitriols of copper, iron, and zinc, are
according to Mr. Cronfled, frequently found
mixed in the waters pumped out of mines,
fometimes all three are found cryftalized in
lumps of a yellow colour; the vitriol of Fahlun
in Sweden, contains all three, Bergm. Sciagr.
§ 82.

Seecies XI.
Vitriol of Cobalt.

Itis difficultly foluble in water, and both -

it and its folution are red, which fufficiently
diftinguithes its bafis ; its acid is known by
the fame tefts as that of the former vitriols.

It is faid to be found native in fmall pieces,
.mixed with a greenith efflorefcence in cobalt
mines, Born, Index, Fof. §1.

Halotrichium
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Halotrichium, Trichites, or native alum
mixed with vitriol of cobalt, is found in a
capillary form in mines of gold, filver, and
mercury, in Hungary and Germany. 2 Lin.
wvon. Gmelin 316. the phlogifticated alkali,
precipitates the cobalt which with borax
gives anazure glafs, 2 Bergm. 455.

Seecies XIL
‘Vitriol of Nickel.

This is alfo difficultly foluble in water ;
both it and its folution are of a green colour;
itis found native efflorefceing on Kupfernickel
and generally mixed with vitriol of iron; 1
Mem. Sued. 213, Gronfl. § 123. zinc precipi=
tates the nickel, but not the iron.

Seecies XIII.
Vitriol of Manganefe.

I do not know that this has been as yet
found; as its colour and alfo that of its pre-
cipitate by fixed alkalis, is white, it may be
confounded with vitriol of zinc; but the pre-
cipitate of the vitriol of manganefe foon grows
black by expofure to the air, efpecially if
heated, and is then infoluble in the dephlo-
gifticated nitrous acid, unlefs fugar be added,
properties which the precipitate of zinc does
not poflefs.

5

02 Sexcigs XIV.
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SeecrEs XIV. .
Vitriols of Silver, Mercury and Lead.

- Thefe I fhall treat of ameng the ores of
thofe metals, \

Spec1Es XV,
Nitre, or Prifmatic Nitre.

.

Nitre requires about 7 times its weight of
water to diffalve it in the temperature of 60:
its fpecific gravity is 1,92, vegetable alkalis
do not render its folution turbid, but the acid
of tartar does; it deflagrates with burning
coals, or on a red hot iron, and mixed with
marine acid it makes aqua regia.

100 Parts of nitre contain about 30 acid,
63 vegetable alkali, and 7 of water.

It is faid to be found formed by nature in
certain clays in the Eaf Indies, China,
Spain,* and 1n Siberia, in the cavities of rocks,|
alfo on the furface of mafles of chalk, in the
neighbourhood of Rochkeguyon, I and in fome
wells in great towns, as London and Berlin;
but more frequently in old mortar, § fome-

* 1 Watfon, 315, Bowls, Spain, 70, 48, Suentk. Hand!.
1772. 2 Quart. + Phil. tranf. 1763, ps 209, } Macq.
Dic, Nitre. § 1 Wats. 293. ‘

times
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times it thoots on the furface of damp walls,
and is then called falpctere de houffage. Mon.
Mineral, 446, but Mr. Lavoifier has thewn that
old mortar often contains enly nitrous felenite,
which is converted into true nitre by mixture
with afhes, though thofe afhes contain a large
proportion of tartar vitriolate and glauber’s
falt, becaufe thefe falts decompofe the calca-
reous felenite, and form nitre by the way of
double decompofition, Mem. Par. 1777.

Species XVI.
Cubic Nitre.

This falt requires but 3 times its weight of
water to diffolve it, at the temperature of 60;
its fpecific gravity is about 1,87; vegetable
fixed alkali decompofes it without forming a
vifible precipitate in its folution, neither does
the tartarous acid precipitate any thing from
it; with vitriolic acid (the nitrous being ex-
pelled) it forms glauber’s falt; it deflagrates
like prifmatic nitre, and alfo forms aqua regza,
in the fame circumftances.

100 Parts of cubic nitre contain about 29
of real acid, 50 of mineral alkali, and 21 of

According to Mr. Bowles, it is found
native in Spain. ‘
03 Seecies XVII,
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Seecies XVIIL
Nitrous Ammoniac.

It generally deliquefces; when mixed with
a fixed alkali, the volatile betrays itfelf by its
fmell; it deflagrates when the containing
veflel is heated nearly red ; with fpirit of falt
it makes aqua regia, '

100 Parts of it contain 46 of nitrous acid,
40 of volatile alkali, and 14 of water, as I
believe. :

It is frequently found in the mother liquor
of nitre, Linné wvon Gmelin, 332, Weber
Abband, von den Salpetre, 17.

Seecies XVIIIL.
Nitrous Selenite,

This alfo deliquefces, its tafte is bitter,
fixed alkalis decompofe it, and form cubic
" or prifmatic nitre, but cauftic volatile alkali
cannot decompefe it, it does not deflagrate,
yet paper moiftened with a faturate folution
of it, crackles on burning, it lofes its acid in
a ftrong red heat, its {folution will not trouble
that of filver in the nitrous acid; vitriolic
acid will precipitate its bafis, as will the acid
of fugar, '

100
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100 parts of it contain, when well dried,

about 33 of acid, 32 of calcareous earth, and
35 of water.

It exifts in old mortar, and the mother

liquor of nitres alfo in chalk rocks near

Rocheguyon.  Macquer’s Dicl. Nitre.

Seecies XIX.
Nitrous Epfom

‘Deliquefces, does not deflagrate, does not
render the nitrous folution of filver turbid,
is precipitated by cauftic volatil alkali, and
alfo by the acid of fugar, but the precipita-
tion is fcarce apparent, unlefs fpirit of wine
or evaporation be applied. If nitrous fele-
nite and nitrous Epfom be mixed, and both fo-
lutions be faturated, a precipitate will al{o ap=-
pear; neither vitriolic acid nor mild magnefia
occafion any turbldlty in its folution.

100 parts of it contain about 36 of real
acid, 27 of magnefia, and 37 of water.

It exifts in old mortar, and is found in the
mother liquor of nitre.

04 Srrcies XX.
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Sprcies XX.
Salt of Syhvius |

Requires about 3 times its weight of water
to dnl%olve 1t, its fPCClﬁC gravity is 1,836
diffolved in nitrous acid it makes aqua regia ;
it forms a cloud in the nitrous folution of
filver ; fixed alkali precipitate nothing from'
its folution, nor does a mixture of marine
felentine, but the acid of tartar caufes a pre-
cipitate.

100 parts of it contain about 36 of real
acid, 63 of vegetable alkali, and 7 of water.

It is found in fome boggs in Picardy, and
fome mineral waters in Normandy. Monnet
Hydrolog. 263. :

Species XXI.
Common Salt

Requires about 2,5 its weight of water to
diffolve it in the temperature of 6o ; its {pe~
~ cific gravity is 2,12; the acid of tartar pre=
cipitates nothing from it ; in other refpeéts it
agrees with the above.

100 parts of it contain 33 real acid, 50
of mineral alkali, and 17 of water. :
.\
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It is not cnly found in the fea, falt lakes,
and many falt fprings in the proportion of
even 36 per cent. but alfo in large maffes-
under the earth 1n many countries, as Poland,
England, Tyrole, &c. alfo in coal and beds of
gypfum. Born’s Index. Tts colour is either
grey, red, blue, yellow or black. G'vrg/?td
§. 129 Born.

SecTIiON XXII.

Sal Ammoniac

Requires about 3,5 times its weight of
water to diffolve itin the temperature of 60;
its fpecific gravity about 1,425 it makes
aqua regia when' mixed with nitrous acid 5
it diflolves coppers it wholly evaporates

‘ when laid on a hot iron.

100 parts of it contain 52 of real acid, 40

_of volatil alkali, and 8 of water,

It is found native and of different colours,
grey, black, green, red, in the neighbour-
hood of volcanos, and in the mineral lakes

- of Tufcany. 16 Roz. 362. Alfo in fome

mountains of 7 artary and Thibet. 2 Linné
won Gmel. 335. and in the caverns or grottos
of Poxzzoli. Mem. Sued. 243. alfo in various
clays, though in fmall quantity. Zbid.

Seeciss XXIII,
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~ Seecies XXIIIL.
. Marine Barofelemite.

. This confits of marine acid united to
. barytes; it 18 faid to have been found in
‘fome mineral waters in Sweden. Bergm.
Sciagr. §. §8. Itis known by its eafy preci-
. pitability by the vitriolic acid, and the great
infolubility and weight of the refulting com-
pound.

Species XXI1V.

Marine Selenite

_ Deliquefees ; its bafis is alfo precipitable
by the vitriolic acid, and its folution renders
that of filver in the nitrous acid turbid, at
the {ame time that it makes no change in that
of nitrous felenite ; it obﬁxnatcly retains its
acid in a red heat.

100 parts of it contain, when well dried,
about 42 of acid, 38 of earth, and 20 of
water.

It is frequently found in mineral waters,
Monnet, 457, and fometimes in fea water,
Cronft. §. 128. Mon. Hydrol, p. 206, 294,
but notalways, 1 Bergm. 192, probably only
where the bottom of the fea is c'alcareou?.

alfo .
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alfo in the falt works at Salfburgh, Born.
Index 52.

Species XXV,
Marine Ep/bm

Alfo deliquefces; its folution does not

trouble that of nitrous or marine felenite,
~ butit caufes a cloud in the nitrous folution of
filver ; vitriolic acid makes no vifible preci-
pitate in its folution; but all alkalis, even
the cauftic volatil alkali, precipitate its bafiss
it Jofes its acid in a red heat,

It is found in the fea in greater plenty than
gny other falt, exept fea falt. 1. Bergm.
182, e : ’ S

Srecies XXVI.
Marine Alum.,

This falt has not yet been founds if it
exifts, it may be known by its deliquefcence
and precipitability . by magnefia, pure or
mild ; the mild thould preferably be ufed, as
it is moft foluble. '

Species XXVIL
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Seecies XXVII.

Marine Salt of Copj{ef.

This has been found in Saxony inthe mine
of Jobugeorgenfladt ; it is of a greenith co-
lour and foliated texture, moderately hard,
and fometimes tranfparent and cryfalized ; it _
has been taken for a fort of mica, but Mr.
Bergman found it to confift of copper and
marine acid, with a little argillaceous earth.
2 Bergm. 431. Another {pecimen of a purer
fort, and bluifh green colour,was alfo depofit-.
ed'in the mufeum of Upfal. Ibid. '

Seecres XXVIIL
Marine Salt of Manganefe.

Mr. Hielm is the only perfon who has as
yet found this falt ; he difcovered it in fome
mineral waters in Sweden ; 1t is precipitated
of a whitith yellow colour by the Pruyffian
alkali, and of a brownifth yellow by the mi-
neral alkali; it does not cryftalize in any
diftin& form, but attra&ts the moifture of
the air ; to obtain it free from iron, it thould
be precipitated by the mineral alkali, re-
diffolved in nitrous acid, then calcined until
this acid is expelled, and the refiduum treated

. with
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with dx&nl.le& vinegar, which will then take
up only the manganefe.

Seecres XXIX.
Marine Salt of Mercury.

‘See mercurial ores, Species IIL

Species XXX.

Borax. -

In the flate in which it is naturally found
requires about 18 times its weight of water
to diffolve itin the temperature of 6o ; its fpe-
cific gravity is about 1,74 ; it does ot ef-
fervefce with the mineral acids, except they
be heated, and then but {hghtly ; when
heated, it fwells and lofes ;% of its weight,
and in.a ftronger heat runs mto a glafs,which -
is rediffoluble in water.

If to a faturate folution of borax, oil of
wvitriol be added until it becomes fenfibly acid,
the fedative falt will feparate from the borax,
and {wim on the furface in the form of white

fcales, the filtered liquor will en evaporation
yield Glauber's falt.

100 parts of purified borax contain 34 of
real fedative acid, 17 of mineral alkali, and 47
of
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of water, but of the mineral alkali only about
§ parts are really faturated, the reft is unfa-
turated ; and hence in many cafes borax aéts
as an alkali.

Borax comes to Europe from the Eaff
Indies in a very impure ftate in the form of
large, flat hexangular or irregular cryftals,
of a dull white or greenith colour, greafy to
the touch, or in fmall cryftals, as it were ce=
mented together by a rancid, yellowifh, oily
fubftance, intermixed with marl, gravel, and
‘other impurities. In this ftate it is called
brute borax, chryfocolla or tincal.

- It is purified by folution, filtration and
cryftalifation; and the cryftals thus obtained
are calcined to free them ftill further from
greafinefs,. and then diffolved, filtered, and
cryftalized a 2d time; fometimes more mi-
neral alkali i1s added, as it is faid that tincal
contains an excefs of fedative falt.

It has been long thought that borax-was a
fa&itious fubftance, but it is now beyond all
doubt that it is a natural produion, fince

Mr. Grill Abrabamfon fent fome to Sweden in *

the year 1772 in a cryftaline form as dug out
of the earth in the kingdom of Thebet,where
it is called pounxa, my poun and hou: poun 3
as borax is purified alfo in the Egff /ndies, Mr.

Engeflrom

-
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Engeflrom fulpe&s that the tincal is only the
refiduum of the mother liquor of borax eva-
porated to drynefs, and that the greafinefs
arifes from 'its being mixed with butter milk
to prevent its efflorefcence. It is faid to
have been found .in Saxony in fome coal pits.
" Gerb. Beytr. 144.

PART

A
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PART 1L

Inflammables.

NDER this head 1 do not comprife al/

minerals that maybeinflamed if expofed
to a ftrong heat, for otherwife feversl fulphu-
reous metallic -ores, pyrites, and even fome
metallic fubftances, diamonds and plumbago,.
fhould be arranged under this clafs, whic
would occafion that confufion which is meant
to be avoided by fyftematic claflification, but
merely thofe fubftances, which in fa& are in-
flammable, and do not come under the denomi-
nation of Earths, Salts, or metallic ores, and
have general charaters perfettly diftin&
from them. Of thefe fome are fluid, fome
liquid, and fome folid ;- the fpecific gravity
of the latter never exceeds 2,3, and the former
are the lighteft of all bodies. The French
beftow the name of Bitumen upon all liquid
and folid mineral inflammables, except ful-
phur ; the Germans by that name denote only
the folid. Thefe are all, except coal, elec-
trics, per /¢, and infolyble in’ water and fpirit
of wine, but folublé”x% fome fpecies of oil.
Mr. Bergman fays he poflefles a concrete
rape-feed oil, which is hard and pellucid like
copal, and infoluble in water and {fpirit of
wine. 2 Erde. Befthr. 267.

' Seecres L.

\
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Seecies I
Inflammable Air, Fire Damp.

This is eafily known by . its property of
inflaming, when mixed with twice or thrice its.
bulk of common atmofpheric air. When
pure, it explodes all at once, but.when mixed .
or combined with fixed air, it burns with a
blue lambent flame. "It frequently occurs
in coal-pits and mmes, and often on the fur=-
face of fprings in Perfia, ltaly, and France,
and feems to be nothing more than the ex-
halation of petrol.

Species 1L
Hepatic Ay

This air feems to confift of fulphur, held
in folution in vitriolic or marine air ; it is in=-
flammable when mixed with £ of its bulk ef
common air. Water will take up about
1its bulk of this air, and when faturated with it
will turn filver black, but if ftrong dephlogifti-
cated nitrous acid bé dropped into this water,
the fulphur will be precipitated.

100 Cubic inches of this air, when umted
to water, may hold 8 grains of fulphur in
folution,
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folution, in the temperature of 60, and more

if botter. Pure air alfo decompofes hepa-
tie air. :

It is found in many mineral waters, and

rticularly in the hot baths of Aix /a Chapelle.
g'ahe caufe and manner of their containing
fulphur, which was long a problem, has at
laft been happily explained by Mr. Bergiman.
It plentifully occurs in the neighbourhood of
volcanos, and in feveral mines.

SeeciEs 111,

Naphtha.

. A fine thin fragrant colourlefs oil, which
iffues out of white, yellow, or black clays in
Perfia and Media, is known by this name.
It burns with a bluith yellow flame, and is as
inflammable as zther, and like it, extralts
gold from Aqua Regia. It is not decompo-
fed by diftillation, and yet if long cxpofe(f(:o
the air, it changes colour, thickens, and de-
generates into petrol. Its {mell is very dif-
ferent from that of vegetable oils ; it diffolves
refins and balfams, but not gum refing, nor
elaftic gum. It diffolves the effential Jils of
‘thyme and lavender, but is infoluble in fpirit
of wine andzther. Its fpecific gravity is o0,708.

SPECIES
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Seecies IV.

Petrol, Bergoel, Steinoel.

- Do&or. Prieftley has thewn in the 3d vo-
lume of his Obfervations and Experiments
on Air, that effential oils, long expofed to the-
atmofphere, abforb not only the pure part,
but alfo the phlogifticated part of it. An
“abforption, which muft, in time, produce
confiderable changes in them; by a procefs
of this fort, naptha is converted into petrol,
which is an oil of various degrees of denfity,
according to the time during which it has
been expofed to the atmofphere; its colour
is reddith, or yellow, brown, greenith, or
blackith, it is found trickling from rocks, or
_iffuing from the earth in the Dutchy of Mo-
dena, and in various parts of France, Swj i~
Jerland, Germany, and Scotland, as well as in
dfia. Alfo on the furface of the water of *
different fountains, or mixed with earth and
fand, from which it is feparated by infufion
in water ; the thinneft fort pofleffes the pro-
perties of naphtha, though in a lefler degree. -
It is rendered finer by diftillation with water,
and leaves a refinous refiduum, and if dif-
tilled with a volatil alkali, the alBali ac-
quiresthe properties of fuccinated ammoniac,
and hence contains the acid of amber. Some

forts of it, according to Monet, are nearly
P2 _ -of
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of the denfity of nut oil. It is infoluble in
fpirit of wine.

* Species V.

Barkadoes tar, Erdepech, Bergibeer, Kedria-.
terrefirss, Maltha.

Petrol long expofed to ‘the air, forms this
fobftance. It is of a wvifcid confiftence,
of a brown, black, or reddifh black co-
lour, fometimes inodorous, but generally
of a more or lefs difagreeable fmell, par-
ticularly when burned. It eafily melts,
and burns with much fmoke and foot, and
leaves either afthes or a flag, proceeding
from heterogeneities contained in it. Spirit of
wine cannot diffolveit. It contains a portion
of the fuccinous acid, for with mineral al-
kali it gives a bitter falt, more difficultly fo-
luble than common falt, and which treated
with charcoal, will not afford fulphur. Mem.
Berlin, 1758.
- It is found in. Perfia, in the neighbourhood
of Petrol, in ftrata of gypfum and lime-
ftone, or floating on water, alfo in Sideria,
Germuny, Switzerland, and in coal-pits, alfo in
America

L]

SpECIES
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Seecigs VI.

Afphaltum, Iudenpech, Berghastz, Stempech,
- Erbartete Besgtbeer.

This is a {mooth, hard, brittle, inodorous
black or brown fubftance; it breaks with a
fmooth fhining furface, melts eafily when
heated, and when pure, burns without lea-
ving any afhes, but if impure, leaves athes
or a flag. According to Mr. Monnet, it
contains {ulphur, or at leaft the vitriolic acid,
which feems confirmed by the experiments
of Meflts. Gerhard* and Thory,T itis flightly
and partially a&ted on by Alcohol and
&ther. ,

It is found on the fhores of the Red Sea,
alfo in. Sweden, Germany, and France.

Seecies VII.
Mineral tallow, Mumia, Beleffoon.

This was found in the fea on the coafts of
Finland, in the year 1736; it is perfeitly
white, and of the confiftence of tallow, but
- more brittle, though as greafy. Its fpecific
gravity is 0,770, whereas, that of tallow is
0,969 ; it burns with a blue flame, and a fmell
of greafe, leaving a black vifcid matter, which -
is more difficultly confumed, it is foluble in
{pirit of wine only when tartarifed, and even

4 2 Beytrage. t+6 C‘rcll. Chemifche Jouraal, p. 64.
P then
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then leaves an infoluble refiduum, but ex-
prefled oils diffolve it when boiling. It is
alfo found in fome rocky parts of Perfia,
but feems mixed with petrol, and is there
called Schebennaad, Thenpen, Kodreti* Mr.
Herman, a phyfician of Strafburgh, mentions
a fpring in the neighbourhood of that city,
which contains a fubftance of this fort diffufed
through it, which feparates on ebullition,
and may then be colle¢ted. 3 Roz. 346.

| Seecies VIIL
Fet, Gagates, Lapis Obfidianus.

Jet is much harder than afphaltum, always
black, fufceptible of a good polith and glafly
in its fratyre, which is conchoidal ; it is
highly elerical; its fpecific gravity is 1,7445
it meits in a moderately ftrong heat with a
difagreable {mell, when burnt it leaves a grey
earthy ochrous refiduum ; it is infoluble in
fpirit of wine. - '

It is found in England, Scotland, France,
Jtaly, Germany, &e. ’
Seecres IX.
Pitt or Stone Coal. Lithanthrax.

Coal is a black, folid, compa&, brittle, in-
flammable fubftance, of a moderate hardnefs,

¥ Mem. Sued. 87, 2 Lin, von Gmel. 389, 3 Gerb. Beysr, 211,
laminated
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laminated texture, more or lefs thining, but
rarely fufceptible of a good polith, does not
melt when heated, and always leaves fome
athes ; it feems to confift of petrol or afphal-
tum intimately mixed with a fmall proportion
of Earth, moftly argillaceous, feldom calca-
reous, and often with pyrites; according to
Mr. Gerbard, fpirit of wine extrals a red
colour from it, cauftic fixed alkali attacks
the bituminous part, and fat oils a& on and
form a varnifh, at leaft with fome forts of it:
a fixed alkali has never been found in it, nor
any fulphur, except it contained pyrites.
Four varieties of it deferve to be diftinétly
. sonfidered : none of them are ele@rics per fe.

1. and Il. VARIETY.
Canne| Coal, and Killkenny Coal.

Cannel coal is of a dull black colour,
. breaks eafily in any dire&ion, and in its
fraCture prefents a fmooth conchoidal furface,
if broken tran{verfly ; this fort contains moft
petrol and in a lefs denfe ftate; hence it
burns with a bright lively flame: its {pecific
gravity is about 1,27; Killkenny coal con-
tains the largeft proportion of denfe petrol
or afphaltum: and hence burns with lefs
flame and fmoke, and more flowly though
intenfely, the quantity of Earth in this coal
does not exceed ;% of its weight: its fpecifi

P 4 gravity
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gravity is about 1,4, it is frequently mixed
with pyrites. .

" III. VARIETY.

€Coal cantaining a waderate proportion of Petrol
and Bitumen,

This burns with more or lefs flame accord-
ing to the proportion of petrol; in its frature,
it prefents a rougher furface than Cannel coal:

- its fpecific gravity is from 1,3 to 1,37; the

heft coal is of this fort, by diftillation it
affords firft fixed air, then an acid liquor,
afterwards inflammable air, and a light oil
of the nature of petrol, then a volatil alkali,
and laftly a denfe pitchy oil; the refiduum is
nearly # of the whole, and being flowly
burnt, affords 13 per cent. of afhes, which is

- moftly argillaceous Earth, of which i or

thereabouts is magnetic. Mem. Stock. 1781,

100 Parts of this coal contain about 17 of
Earth, of which 4 are martial;. hence we fee
that coal does not confift of a fhiftus pene-
trated with petrol, as many have thought,
for then a large proportion of filex, mag-
nefia, and calcareous earth fhould be found
in it. ‘

IV, VARIETY.
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IV. VARIETY.
Sulpbyreons Ceal.

~ 'This confifls of the fqrmet mixed with a

notable proportion of pyrites: hence it is apt
to moulder and break when expofed to the
air, and contains yellow fpots that look like
metal ; it burns with a fulphureous fmell, and
leaves red afthes, or a flag; water ats upon
it after it has mouldered : its fpecific gravity
is 1,5, or more.

Befides thefe varieties, fhiftus, micaceous
fhiftus, and gneifs are frequently found in
the neighbourhood of coal -mines fo penetrated
with petrol or bitumen as to conflitute an
inferior fpecies of coal, but the bitumen being
burnt, they preferve their form, and in fome
meafure their hardnefs ; I have alfo feen grey
flates fo foft as to be fcraped with the nail,
and which were greafy to the touech, that
burned like coal.

All the different {pecies of coal arife from
a mixture of the varieties here enumerated.

Note. That wherever coals exift, flates are
found near them, and falt or mineral fprings,
often in their neighbourhood. '

SpeciEs X,
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SeeciEs X.
Bowvey Coal, Taub Koble. Xylanthrax.

This is of a brown, or brownith black co-
lour, and lamellar texture, the laminz are fre-
quently flexible when firft dug, though gene-
rally they harden when expofed to the air;
it confifts of wood penetrated with petrot or
bitumen, and frequently contains pyrites,
alum, and vitriol ; its afhes afford a {mall
quantity of fixed alkali, according to the
German chymifts; * but according to Mr.
Mzlls they contain none; T by diftillation it
yields an il fmelling liquor, mixed with
volatil alkali and oil, part of which is foluble
in fpirit of wine, and part infoluble belng of
a mineral nature.

It is found in Eng/and, France, Italy, Swif-
Jerland, Germany, Feeland, e,

Species XI,
Peat Geant brax.

There are two forts of inflammable fub-
ftances known by this name; the firft and
principal is of a brown, yellowith brown,
or black colour, found in moory groundsé

an

* 2 Gerby Beytro 271, 4 Phil. Transe 17604
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and when freth of a vifcid confiftence, but
hardens by expofure to the air ; it confifts of
clay, mixed with calcareous earth and py-
rites, and fometimes contains common falt;
while foft it is formed into oblong pieces,
and the pyritaceous and ftony matters are fepa~
rated ; when diftilled it affords water, acid,
oil and volatil alkali, and its "athes contain a
fmall proportion of fixed alkali; they are
_either white or red according asit contains
more or lefs ochre or pyrites. 2 Ed. Effays,
244. 2 Gerb. Beytr. 265. It is found in
Scotland, Holland, and Germany. Another
fort is found near Newbury in Berkfhire; it
contains but little earth, but confifts chiefly
of wood branches, twiggs, roots of trees,
with leaves, grafs, ftraw and weeds. Phil,
Jranf, 1757. p. 110,

SrEcIEs XII,
Turf.

This confifts of mould interwoven with the
roots of vegetables ;* when thefe roots are of
the bulbous kind, or in large proportion,
they form the loofer and worft kind of turf;
but when mixed with a confiderable propor-
tion of peat, they form what is called flone
turf; it at firft hardens, but at laft crumbles

by long expofure to the air.

SPECIES XIIL'
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Seecres XIIL
Awmbery, Bernflein, Agtfein, Succinum, Elec-

trum, Carabeé.

_ Amber is a hard, brittle, taftelefs fube
flance, fometimes perfe@tly tranfparent, but
moftly femi-tran{parent or opake, and of a
glofly furface; it is found of all coloyrs, but
chiefly yellow or orange, - and often con-
_ tains leaves or infe@s ; its f{pecific gravity is
from 1,065 to 1,100 ; its fraCture is even,
fmooth and glofly; it is capable of a fine
polith, and becomes eleGric by frictions
when rubbed or heated, it gives a peculiar
agreeable fmell, particularly whep it melts,
that is; at 5§50 of Fahrenbeit, but it them
lofes its tranfparency ; projeGted on byrning
coals, it burns with a whitith flame, and a
whitifh yellow fmoke, but gives very little
foot, and leaves brownith afhes; it is in-
foluble in water and {pirit of wine, though
this latter when highly rectified extralts. a
reddith colour from it, but it is fojuyble in
the vitriolic acid, which then acquires a red-
difh purple colour; and is precipitable fram i
by water ; no other acid diffolves it ; ner is i
foluble in fixed alkalis, nor in effential ails,
nor in exprefled, without . fome decompo-
fition, and long digeition ; but balfams dif-
folve it readily ; 75 gr. of it alkalife 100 of

nitre,

-~
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nitré, and thereforeroo gr. of it contain nearly
go of phlogifton ; by diftillation it affords a
fmall quantity of water, an oil of the nature
of petrol, and a peculiar acid called the fuc-
cinous acld. Stockar, p.1, 11, 17, &c. Ac-
cording to Baumer Reg. Men. 22. 100 gt. of
amber afford about 72 of petrol, and 4,§ of
falt, that is, fuccinous acid; the remainder
was fixed, or water.

It is found in maffes of different fizes in
feveral pits in Germany, particularly in
Pruffia, but the beft fort is that which is .
taken out of, or caft on fhore by the fea. Aca
cording to Mr. Scheele amber yields by diftil«
lation an agueous acid, which poffefles all the
properties of vinegar; if fo, it is probably of
vegetable- origin. Scheff. Forlef. §. 68. 1
Lnmerk. ‘

 Ambergris, Ambra.

This is a grey, brown, yellowith, black or
Brown {ubftance, of the confiftence of wax,
and an agreeable {mell, lighter than water,
and eafily inflammable, caft up by the fea on
the coafts of Madagafcar, Coromandel, 8c. but
as Dr. Swediar has lately proved it to be of
animal origin, I thall take no further notice
of it. ' ' '

Copal,
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Gopal.

Mr. Lebmarn and many others rank this
alfo among minerals; but Mr. Bkch, in a
ftill later differtation, has fatisfaGorily proved
that it belongs to the vegetable kingdom. 2
Befchaft. Berl. Gefellfch. p. g1.

Species XIV.
Sulpbur, Brimftone.

Sulphur is a taftelefs, hard, brittle, idio-
ele@ric fubftance, of a yellow or greenith
yellow colour, whofe fpecific gravity is from
1,9 to 2,35. According to Mr. Bergman it
gently evaporates at 170, melts at 185, and
flames at 302 of Fabrenbeit. 3 Bergm. 242.
It burns with a blue flame, and a difagreeable
fuffocating fmell ; in clofe veflels it fublimes
without decompofition, or only a decompofi-
tion proportionable to the quantity of air they
contain; when melted it becomes red, but
recovers its colour on cooling.

It is infoluble in water, though by long
trituration it is faid water will take up fome
of it, but I believe it is rather diffufed thro’
than diffolved in it; neither can {pirit of
swine unite to it, except when both are in a
vaporous ftate, and then 72 parts of {pirit of

: wine




' - Inflammables. 223
wine take up 1 of fulphur; it is foluble in
hot oils, and alfo in fixed alkalis both in the
dry and liquid way; it is decompofed by
boiling in concentrated nitrous acid, partly
decompofed and partly diffolved by the vitrio=
lic, and dephlogifticated marine acid ; it con-
fifts of vitriolic acid and phlogifton united
nearly in the proportion of 3 to 2; for 100
gr. of fulphur contain about 6o of acid, and
40 of phlogifton.

It is found native either in folid pieces of
indeterminate fhape, running in veins thro’
rocks, or in fmall lumps in gypfums and
lime-ftones, and in confiderable quantity in
Jolfatera and the neighbourhood of volcanos,
or cryftalized in pale, tranfparent or femi-
" tranfparent, o&agonal or rhomboidal cryf-
tals, in the cavities of quartz, and particu-
larly in the matrixes of ores, or in the form
.of fmall needles over hot {prings, or near
volcanos, and fometimes in old privies.

2% United with clay, as in the alumi-~
nous ore of /a Tolfa, and alfo at Tarnow:tzin
Silefia. The former has been already de-
* feribed, the latter is a light grey earth,which
when dry burfts in water like marl, poffefles
a ftrong peculiar fmell like camphor, If it
be diftilled, fome fulphur fublimes.

I0Q
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100 gr. of this earth afford 8 of fulphur,
befides gypfum, and a fmall quantity of iron.
Mem. Berl. 1757.

3. Mixed with clay, iron and felenite,
This compound is of a grey, brown or black
colour, found near Rome; in Anvergne, Spain
‘and Icelond. 2 Lin. won. Gmelin. 447.

4™ United to lime-flone, in the form of a
calcareous hepar. This is found at Tivoli
near Rome, and elfewhere in Italy. Mem.
Par. 1770, p. 6. or diflolved in mineral wa-
ters ; 3 pounds of which fometimes contain
25 gr. of fulphur. 2 Gerb. Beytr. 17. It
often forms incruftations on the brinks of
thefe {prings.

§™ In the form of an alkaline bepar. This
is faid to be found in fome waters in Ry/fa.

Schab. Samm. 4 Thel. p. 544. allo at
Tivoli.

6™ United to iron and clay in pyrites.

Laftly, United to various metallic fub-
flances, as fhall be feen in the next part.

At Ramelfberg and the Hartz they extralt
fulphur from the fulphureous ores of filver,
and lead mixed with pyrites, by fublimation
during the torrefaltion of thofe ores: this

forms
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forms c¢rude fulpbur, which is purified by a
2d {ublimation; but in Bobemia and Saxony
they obtain it by immediate diftillation from
the pyrites, and this is again purified by
fublimation in clofe wveffels. 2 Schlut. 223.
Moﬂ; of that ufed here comes from [taly.

Sulphur is difcovered in earths or ftones
either by its inflammation, or by diftillation,
. with or without white arfenic or mercury, or
by folution of the matrix in marine, or dilute
nitrous acid, or by digeftion in, or fufion with
ﬁxed alkalis. ‘

Q_ PART
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PART IV,

Metallic Subfiances.

I METALLIC fubftances- are opake
' bodies, whofe fpecific gravity ex-
ceeds 5,000, confifting of a heavy, dull,
brittle earth combinable with phlogifton, and.
during that union poflefling a peculiar thining
appearance. They are all condu&tors of
eleétricity, and more perfeétly fo. than any
other bodies during their union with phlo-
gifton. They are-all foluble either in the
nitrous acid, or in aqua regia, and all preci-
pitable in fome degree by cauftic alkalis, and
(except platina) by the Prufian alkali; all
when dephlogifticated communicate a tinge
to borax or microcofmic falt when melted
with thefe fluxes, or render them opake; all
melt in fome degree of heat, and moft com-
monly aflume a convex furface, or if in fmall
quantity a globular form when in fufion,
and in that ftate are mifcible with each other
for the moft part, but refufe to unite with
any other unmetallic fubftance, even their
own calces *; but when calcined they are

* Iron is an exception to this rule, for even in its re-

uline ftate it is capable of uniting to its own calces flightly
dephlogifticated, and to plumbag: : fome of them alfo may
contain fulphur even in their reguline ftate as nickel, &c.

capable




Metallic Subflatcess - 33y
“tapable of union with other earths and falts.
The phlogifton in all of them is in a pure
ftate, that is, free from water and aerial
acid, fubflances that invariably accompany it
in all other compounds, except acid alri and
{ulphur. The more earthy part or calx of
fome mietallic fubftances has been found to be
of an acid nature.

. There are 17 metallic fubftances now
known; namely, gold, platina, filver, cop-
per, iron, lead, tin, mercury, zinc, regulus
of antimony, regulus of arfenic, bifmuth,

cobalt, nickel, regulus of manganefe, fyde- °

rites, and regulus of molybdena.

Of thefe gold, filver, platina and mercury
are reckoned perfet or noble metals, becaufe
when calcined they recover their phlogifton
without the addition of any phlogiftic fub-
ftance : whereas copper, iron, lead and tin

- cannot be entirely reduced without fuch addi-
tion, and hence are called ignoble or impet-
fet : however, all thefe (even mercury when
folid) are malleable to a great degree, and:

“hence called intire metalss whereas zinc,
regulus of antimony, regulus of arfenic, &c.
are fcarce at all malleable, and hence are
called femi~metals : however zinc and purified

_ mickel are more malleable than any of the

Q2 reﬁ.
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reft. Hence there are 4 perfe@ metals, £
imperfect, 8 intire, and 9 femi-metals.

3. Metallic fubftances in their natural ftate
are found either united to their full comple-
ment of phlogifton, and confequently ‘pof-
fefling their refpe&ive and peculiar proper-
ties, and thence called native, or more or lefs
deprived of their phlogifton, and the pro-
Jperties refulting- from their union with 1t,
moft commonly, if not always, by combi-
‘nation with fome other fubftance, and then
they are faid to be mineralized, becaufe this is
‘their moft ufual ftate in the mineral king-
dom, and the fubftance fo combined with
them is called a mineralizer 3 the whole is
called an ore ; {o alfo are earths and ftones,
1n which metallic fubftances are contained in-
‘2 notable proportion.

4. When the mineralizer is of a fa/ine
"nature, and renders the metallic fubftance
with which it is combined foluble in lefs than
20 times its weight of water, the compound
is generally ranged among /falts: thus the
vitriols of iron, copper and zinc are rather
claffed with falts than with ores. -

* 5. The commoneft mineralizers are ful-

. phur, arfenic, and fixed air: the leaft com-
mon are the vitriolic and marine acids ; the

' phofphoric
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~ phofphoric has been found only in one in-

ftance ; metallic fubftances mineralized by
fixed air are called calciform ores, from their
refemblance to the calces formed by art.’

6. It is true that fome mineralogifts of the
firft rank exclude arfenic from the number of
mineralizers, as it is itfelf a metallic fub-
ftance, faying, that with equal propriety
other metallic fubftances that render metals
‘brittle might be called mineralizers; they
alfo add, that arfenic is never united to metals
but in its reguline ftate, and therefore that
the compound it forms thould rather be called
an alloy than an ore; and, indeed, if this laft
circumftance always took place, 1 thould not
hefitate to agree with them ; but it feems

“clear to me that the calx of arfemc, and even
its acid being capable of uniting with metals,
(an union which the calx of no other me~
tallic fubftance is capable of contracting) thefe
metals cannot unite to that calx or acid with-
out lofing fome part of their phlogifton, and
confequently without being mineralized in the
ufual fenfe of that word ; yet if regulus of

" arfenic be combined with metals without any

lofs of phlogifton (an union which art may
produce by means of the black flux) I will
allow the compound fhould rather be called
an alloy ; but fuch an union I believe feldom

" or ever takes place in the mineral kingdom.

Q3 Hence
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Hence I chufe to follow the common lane

guage, which, without very cogent reafons,
fhould never be departed from.

7. All metallic fubftances are therefore of
neceffity flightly dephlogifficated when united
to {ulphur; but as metallic calces, in their
" moft dephlogifticated ftate, are alfo capable
of uniting with fulphur, hence it happens
that they are fometimes more and fometimes
lefs dephlogifticated in various fulphurated
ores, particularly the pyritous,

8. Metallic fubftances mineralized by fixed
air are alfo fometimes more and fometimes
lefs dephlogifticated.

9. Metallic calces always containing fome
foreign ingredient afford a fmaller weight
when reduced ; and it is this laft that is
moftly denoted, and when the proportion of
metal in any ore is affigned. '

CHAP. I

Gold,

1. The diftin@ive chara&ers of gold are
the following : 1> A fpecific gravity reach-
ing to 19,64. 27 Infolubility in all acids,
except aqua regia, and the dephlogifticated

| marine
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marine acid, and precxpltabxhty from thefe
acids in the form of a purple powder by fo-
lution of tin, or in a metallic form by the
folution of vitriol of iron. 3% A yellow,

or reddith yellow colour when in its metallic

ftate.

Gold expofed to the utmoft heat of Mr.
Parker’s lens for fome hours loft no fenfible part
- of its weight, yet when in conta& with earthy

" matters, it communicated a blue or purplith
tinge to them, fo that I believe an exceeding
minute portion of it was dephlogifticated.

Gold Ores. -
2. Gold being incapable of uniting with ful-

phur, or even with arfenic, but very diffi-

cultly and while in fufion, or with fixed
air, 1s for that reafon never found minera-
lized, but either native or invifihly mxxed
with other {fubftances.

SPECIES I.

Native.
3. Native gold -is found either feparate

from any matrix in lumps, or vifible grains -

mxxed with fand, and in this ftate it is found
.in many rivers in France, Africa, and elle-
where, or idvifibly difperfed through large

Q4 ~mafles

*\.“
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mafles of fand, particularly the yellowith
ted, or violet, ind in this ftate it is {o gene-
rally diffufed through all fpecies of Earths,
though in exceeding fmall quantity, that Mr.
Bergman thinks it is mare univerfally found
than any other metal, except iron. 2 Erde.
Befehr. 313; If 100 pounds of fand con-
tain 24 grains of gold, it is {aid the feparation

is worth attending to, butin 4frica, 5 pounds’
of fand often contain 63 grains of gold, or.

even more ; the heavieft fand, which is often
black or red, yields moft In Hungary, 10,000
pounds df fand yield but 10 or 12 grains of
gold ; it wasextratted, but with lofs.  Born,
letters from Hungary. Or wifibly imbodied
in fome matrix, and in this ftate it is found,
either in a granular, foliated, or ramified
form, in ftones of the calcareous, but chiefly
of the filiceous genus, as fpar, gypfum, fel-
fpar, hornblend, jafpar, and moft frequently
quartz, in Hungary, Tyroke, Siberia, &c. *

4, Gold interfperfed through fand, is fepa-
. rated by mere mechanical means, as isamply
defcribed in the Paris Memoirs 1718, and
1736, and Borns's Letters from Hungary,

§- But when it is imbodied in Earths and

. ftones, thefe may. be effayed in the moift way
by pounding them very fine, weighing a de-

terminate portion, and attempting their fo-

' 7 lution,
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Jution, if calcareous, in nitrous acid, which
will diffolve the matrix, and leave the gold
at bottom untouched, or if gypfeous or fili=
ceous by dxgcﬁmg them in aqua regia, |
as long as any-metallic fubftance is taken up,
which the folution of tin, or phlogifticated
alkali will indicate, and then precipitating the
gold by a folution of vitriol of iron.

6. Or by Amalgamation, with 5 of their
weight of mercury, ina copper or iron veflel,
in which the mercury and pulverifed fand are
put together with water, which is kept con-
ftantly boiling, and the mercury after fome
time, abforbes the gold, from which it is fe-
perated by diftillation, Lew. Com. 194.—
or by heating the fand red hot, and quench-
ing it in water 3 or 4 times, then melting
it with twice its weight of litharge, then
reviving the litharge by charcoal, into lead, .
which then feparates from the fand, and
laftly, freeing the gold from the lead by cup-
pellation.  Lewss, 1b1d.

7. Native gold is feldom found perfeétly
pure, being generaly alloyed with filver, or
copper, or iron, or all three. If fuch alloy
be diffolved in aqua regia, the filver will re-
main at the bottom in the form of horn filver.
If then a folution of vitriol of iron be drop-
ped intp-thefolution of gold, this latter w{)ll

¢
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be precipitated, and the copper and iron may
be precipitated by the phlogifticated alkali,
and feparated as hereafter will be {een.

X . Seecies 1L
Mixed with yellow or Martial Pyrites.

8. It is found thus mixed in the mine of
Adelfors in Sweden. According to Cronfled,
§ 166, 100 pounds of this ore contains but
one ounce of Gold, and it is faid to be hardly
worth extra&ting. The pyrites is of a bright.
yellow colour, clofe and compact.. The gold
m this ore is faid to be mineralized by ful--
phur, by the medium of iron, becaufe it can~
not immediately be extra&ted by aqua regia
or amalgamation, but Mr. Bergman, though
he inclines to the opinion of the miperaliza-
tion of gold, yet is candid enough to own,
that the gold, when extraed from -this ore,
being of a granular or angular form, it is
very doubtful whether it was not rather
mixed than truly combined with the ful-
phur and iron, and its proportion being ex-
ceeding fmall, it is not wonderful that it
fhould efcape aqua regia, more efpecially as
the nitrous acid becomes fo phlogifticated
by adting on the pytites, as not to be ablé ta
dephlogifticate the marine, and mercury,
from the nature of things, can have no ac-

cefs to it. :
9. This
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- @ This and fuch like ares, may be effayed
by diffolving them in about x2 times their
weight of dilute nitrous acid, gradually added,
and a heat of about 320 degrees; this takes
up the foluble part, and leaves the gold un-
touched with the infoluble matrix, from which
it may be feparated either by lotiom, or by
aqua regia, from which it is precipitable as
above. The fulphur floats for the moft part
on the folution from which it thould be fe~
parated by fikration. The folutian may con-

tain iron, copper, manganefe, calcareous -
Earth, or argill ; if it be evaporated to'

drynefs, and the refiduum heated to rednefs
for half an hour, volatil alkali will extra&
the copper’; ' the dephlogifticated nitrous
acid, the FEarths; the acetous, the manga-
nefe ; and the marine, the calx of iron.

10 Gold may alfo be feparated from py-
rites after torrefattion, by aqua regia, Mon,
Mineral. 277. '

11. Pyrites containing gold, is alfo found in
Swifferland and Huugary, that found in Hun-
gary, contains § ounces of gold per quintal,
Mon. Expofitions des Mines, p. 47. the gold
mines of Norway, are of the fame nature as
thofe of Adelfors, 2 Jars,

12. In’
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12. In the dry way, Mr. Bergman eflays
thefe ores, by mixing 2 parts of the ore, well
pounded and wathed, with one and a half of
litharge, and 3 of glafs, covering the whole
with common {falt, and melting it in a fmith’s
forge, in acovered crucible; he then opens
the crucible, puts a nail into it, covers it, and
‘heats it again, and continues to do fo until
the iron is no longer attacked. The lead is
thus precipitated, and contains the gold which

" 1s feperated by cuppellation, Scheff. 239. 1 An-
merk. ,

Seecies III.

Mixed with drfenical Pyrites.

. 13. Found at Salzbergh in Tyrole, in moun=~
tains of quartz and fhiftus; the quintal affords
only about 2§ grains. It is feparated by
lotion, and affords a profit of between 4 and

500/, per an. 2 Fars. 78.
| Seecies IV.

Mixed with a white, red, or Vitreous Silver
Ore. '

14. Near Cremnitz and Schemnitz in Hun-
gary, 2 Jars. 165, 195,

SPECIES
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SpeciEs V. -

Mixed with a fulpburated Ore of Silver, Iron,
Lead, and Mangancfe.

15. Lately found at Nagaya in Tranfyl-
wanta. ‘This ore confifts of fmall dark co-
loured plates of more or lefs brightnefs, in-
hering in quartz, and a foft whitifh fubftance,
which Mr. Bergman found to be manganefe.
Part of the gold may be extratted from it
by eliquation in a cuppelling heat, its fufi-
bility being promoted by the lead.

16. If the dark coloured plates be feparated
from the remaining mafs, and treated with
aqua regia, the gold and iron will be ex-
tratted, and may be feparated as above menti-
oned, N? 7. but none can be extralted by
amialgamation, Scopol. An. 3. p. go.

17. This ore is faid to afford 10 ounces
of gold per quintal, befides filver, its fpecific
gravity according to Gellert, is 4,043+

SPECIE§ VI.

Mixed with fulpburated Iron and Copper, with
- Manganefe.

18. This is a yellow pyrites, found alfo at
Nagaya, in which gold is contained ; Mr.
’ S Bindheim
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Bindbeim lately eflayed this ore in a particu-
lar manner. The pyrites being well pulve-
rifed, were heated in an open crucible, until
the fulphur was burnt off. The refiduum
while hot, was thrown into water, a reddifh
" brown matter remained undiffolved. This,
when dried, was digefted in 3 times its weight
_ of aqua regia, then diluted and filtered, and
zther poured on it and thaken. The zther
took up the gold, and being burnt off, left it
in its metallic form, 4 Berl Schrift. 393.

19. In Peru gold is found mixed with a
ftony matter, not well known, and alfo with
a red Earth, from both which it is there ex-
tralted by amalgamation, 2 Fars.

CHAP IL

Platina.

t. Platina has as yet been found only
among the gold mines of Peru. It comes'to
us in the form of large fmooth grains, of an
irregular figure, fome of them hollow, whiter
than iron, intermixed with quartz, and a fera
ruginous fand, and in the cavities, fometimes
particles of gold, but more frequently quick-
filver is found, which may be feparated by
diftillation ; whenee it is conjetured, that it
is not brought to us in its natural ftate, but

that it has been feparated from gold with other
matters,
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matters, by amalgamation. Moft of its par-
ticles are friable and magnetic, but fome few
are malleable to a confiderable degree, and
may be feparated by a magnet, but according
to the accurate experiments of Count Sickin-
gen, even thefe contain about ;. of their weight
of iron. Before it is feparated from quartz,
its fpecific gravity is from 6,000 to 11,000,
and after that feparation from 16 to 18. Itis
foluble only in aqua regia, or dephlogifticated
marine acid, and is nearly infufible in terref=
trial fires, the great burning lens of Paris only
agglutinated its particles in 20 minutes, Mr.
Parker’s perfectly melted them in lefs than
two. It is precipitable from its folution by
falammoniac, as our late excellent chymift Dr.
Leawis has difcovered, a property by which it
is eafily diftinguithed, and feparated from all
other metals. It is not precipitable by the
Pruflian alkali, as all other metals are,

2. Its ores, if it has any, are not yet known.

3. Platina 1s purified from iron by reite-
rated co&tion in {pirit of falt, folution in aqua
regia, and precipitation of the iron, by the
Pruflian alkali. 'When pure, its colour ap-
proaches to- that of filver, its {pecific gravity

1s nearly 23,000, it is not in the leaft mag-
netic.

CHAP.
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‘ CHAP Il

Silver.

1. Silver is the whiteft of all metals ; its {pe+
cific gravity when pureis 11,695 ; it is foluble
in the concentrated vitriolic acid with the af-
fiftance of heat, and in the moderately dilute
nitrous acid without that affiftance ; it is pre-
cipitable from both by the marine, and from
the nitrous in great meafure by the vitriolic ;
its calces are reducible without the addition of
any phlogiftic matter, and it is mcapable of
calcination by mere heat.

Species L.
Native.

* 2. Native f{ilver is found in a granular,
lamellar, filamentous, capillary, arborefcent,
or cryftalized form, inhering either in baro-
felenite, lime-ftone, felenite, quartz, chert,
flint, ferpentme, gnelfs, agate, mica, calca-
reous {par, pyrites, fhlﬁus, clay, &c, alfo in
feparate mafles of various fizes, fome of the
- weight of 60 pounds, in or near the veins of
‘moft mietallic fubﬁances, particularly in Peru,
and frequently in various parts of ‘Europe,
either of a white, brown, or yellowith
colour.

-

_3 It
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3. It is often diffufed through fand

and ochre, alfo in grey lime-ftone in Lower

Auftria, and in a greenifth clay near Schem-=

nitz, or miked with ochre, clay and calciform
nickel.

4. It is feldom found pure, being gene-
-rally alloyed with copper, and fometimes
-with a fmall proportion of gold, iron, or re~
gulus of antimony *, and fometimes about g
per cent. of arfenicf; it is feparable from
gold and regulus of antimony by folution in
nitrous acid, and from copper and iron by
‘precipitating it by the marine acid §, and

- from arfenic by torrefaction.

100 gr. of the horn filver contain 75 of
real filver; it is reducible by triturating it
with about its own weight of fixed alkali

_with a little water, then meltingthe wholein

a crucible, whofe bottom is covered with mi-
neral alkali well prefled, and covering the
mafs of horn filver alfo with the mineral
alkali.

5. The native filver found near Konig/berg

" contains fo much gold 45 to acquire a yellow
“colour from it. '

* Bergm. Sciag. §, 154, + 13 Roz Supplem.p. 50.
t A more perfeét' manner of fepamting’ﬁ from copper

will be feen& 21,

R Sercies IL
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Seecies IL.
" Mineralized by Sulphur.
Vitreous Silver Ore, Glafzertz.

6. It is found either in folid large lumps,
or inhering in quartz, fpar, gypfum, gneifs,
pyrites, &c. of a lamellar, granular or capil-
Yary form, orcryflalized ; it is generally of a
lead colour firft, but grows black by expo-
fure to the air, but fometimes grey or black,
even when firft broken; its laminz are
flexible and du&il, and even malleable in
fome degree, and fo foft, that they may be
cut with a knife; its fpecific gravity is
7,200 ¥ ; it is oneof the richeft of the filver
ores. :

100 parts of it contain from 72 to 77 of
filver ; it is rarely contaminated with any
other metal befides a fmall proportion of iron.

2. It is found in ﬁungary near Shemmitz,
and in Saxony near Freyburgh, particularly in
the famous mine of Himmelsfurfi.

8. It is analyfed by boiling it in moderately
dilute nitrous acid, ufing about 25 times its
weight, until the fulphur is quite exhaufted,

A ® Gellert Anfangs. 234, @
: The
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The filver is precipitated by marine acid, or
commion falt, and eftimated as in N> 4. The
Pruffian alkali will thew if any other metal
is contained in the folution; the gold, if
any, will remain undiffolved ; ﬁxe§ alkalis
will precipitate any other earthy matters con=
tained in the folution. . '

9. Inthe dry way it may be reduced by
melting it with the blow-pipe on charcoal ;
for the fulphur is diffipated, and the filver re-
mains ; or by melting it with ; of its weight
of filings of iron, as the iron will take up the

* fulphur and be feorified.

. Species III.

" Mineralized by a finall proportion of Arfenic. |

~ 10. This ore is of a yellowith white co=-
lour, and of a ftriated texture, refembling
bifmuth, but much harder; it melts very
eafily, and if kept in fufion, it lofes its
arfenic, and the filver remains almoft intirely
pure, as it contains but very little iron; it

- contains about go per cent. of filver, and is

found near Quadanal-Canal ‘in Spain. Mon.
Mineral. 281

SpeciEs IV.

. Mner‘aﬂzedby a large proportion of Arfenic.

11. THe propartion of arfenic in thissore

"R2

is fo gy, that it would fcarce deferve *e
. . calted

.'J'
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- ealled a filver ore, if the arfenic were not
cafily diffipated : the quintal contains but
from 4 to 6 ounces of filver ; it is very foft,
and eafily cut, and when cut has a brilliant
,metallic appearance ; it confifts of conchoidal
‘laminz ; it is found alfo at Quadanal-Canal.
Mon. Ibid. :

12. It is reduced by evaporating the -
arfenic, which then leaves the filver ﬂlghtly
contaminated with iron.

- Species V.
Mineralized by Sulpbur and Arfenic.
“Red Silver Ore, Rothgulden ertz.’

~13. This is a heavy, fhining fubftance,
either tranfparent or opake, moftly of a
crimfon or reddjth colour, though fometimes
grey or blackifh, but when fcraped or pow-
-dered always rcddiIh ;3 found either in fhape-
lefs mafles, or cryftalized in pyramids or po-
lygons, or dendritritical, or platcd or radiated
incruftations, on or in matrixes of quartz,
flint, {par, pyrites, fparry iron ore, lead ore,
pyrites, cobalt ore, ja{per, barofelenite, gneifs,
&c. when radiated or firiated, it is called
rothgulden bluth. In fire it crackles and melts
after it has-acquired a red heat, with an arfe-
nical fmell ; it detonnates with nitrefits fpg-
cific
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cific gravity is from §,4 to §,684. Mr.
Bergman found 300 gr. of it to contain 6o
of filver, 27 of arfenic, and 13 of {ulphur.
2 Bergm. 303. but fometimes it contains
even 70 per cent. of filver. The darkeft ores
are the richeft, and thefe often contain a little
iron ; the yelloweft are the pooreft ; the moft
yellow does not belong to this fpecies, being

in fa& orpiment, containing 6 or 7 per cent.
- of filver.

14. To analyfe this ore in the moift way,
Mzr. Bergman advifes to boil it after it is re-
duced to a very fine powder in dilute nitrous
acids, as in N° &, and to edulcorate the refi-
duum very carefully which contains the ful-

hur and arfenic, which may be feparated by

oiling in a fufficient quantity of aqua regia :
if the fulphur ftill retains any luna cornua, it
may be feparated by cauftic volatil alkali.

15. In the dry way it is reduced after tor-
refaltion by a mixture of iron and lead; the
iron takes up the fulphur, and the lead the
filver, which is afterwards feparated by cup-
pellation.

Rj3 SPECIES
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Seecies VL.

Mmeral?zed by Sulpur, and a very fmall Por«
tion of Aifenmic and Iron.

Black Sikver Ore. Schwartz ertz, Schwartz
gulden. Silber muim. -

16. "This is either of a (6/id and brittle con-
fiftence, which diftinguifthes it from ‘the
vitreous ore, and of a glafly appearance in
its frature when recent, or of a logfer texture,
- and footy or deep black colour, like mofs or
thin leaves lying on the furface of other filver
‘ores, or of thofe of léad or cobalt, or’'in clays,,
pondérous fpar, gneifs, &c.* it may contain
about 25 per ceat. of filver : the former “is
,found in Daupbme, Hungary, and Saxony,

and contains at moft 6o per cent. of filver.
Mon. Minéral. 302. 3 Lin. von. Gmel. 406.

Secizs VIL,
Mineralized by Arfenic, and containing a large
: Proportion of Irom.

Arfenicomartial Silver Ore, Weifs ertz, Pjy-
rites Argenteus of Henckel.

17. Mineralogifts do nog well agree about
the ore to which this dengmination belongs.
- I follow Mr. Monnet, who feems to have at-
tended
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. tended to the divifion of ores moft exaltly.

According to him this ore is a hard fubftance,
of a white, thining appearance, and of a -
compa@®, lamellar or fibrous texture; the
brighteft is the pooreft in filver; the richeft
gives only 10 per cent. the pooreft 6 or 8
‘ounces : it contains no fulphur; and hence
My. Monnet calls it a metallic regulus, not
confidering that the iron is in a calcined ftate,
which fully proves that arfenic is a true mi-
neralizer: the iron and arfenic are in various
proportions, but the arfenic always exceeds.

It is found in Saxony, the Hartz, at Qua-
danal-Canal, &c.

N 18. It is eflayed in the moift way, as in
0. 4. .

Species VIII.

Mineralized by Arfenic and Sulpbur, with a
Jmall> Proportion of Copper, and a Sl
fmaller of Iron.

White Silver Ore, Weifsgulden.

- 19. It is a heavy, foft, opake fubftance,
fine grained or fcaly, bright and fhining in
its fractures, of a whitifh, fteely or lead co-
lour, {ometimes cryftalized in pyramidical or
cylindrical forms, but often in amerphaus
grains, or refembling mofs, orin the form of
R 4 - thin
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thin laminz incruftating other bodies, found
in quartz, fpar, ﬁellﬁem, pyrites, blend, lead
ore, cobalt ore, {parry iron ore, fluors, &ec.
It is very fufible; its fpecific gravity §,000
or 35,300; its proportion of filver from 10
'to- 30 per cent,

20. It is found though not commonly,
in Saxony, Hungary, the Hartz, and St, Marse
aux Mines. -

21. Mr. Bergman analyfes this ore in the
following manner. Having pulverized and
" weighed acertain portion of it, he attempts
its {olution in about 12 times its weight of
dilute nitrous acid : the copper and filver are
diffolved, and a white refiduum remains.
The filver he precipitates, not with marine
acid, for this would unite alfo to the copper,
and with the filver form a triple falt, which
would alfo fall, but with a clean plate of
- copper previoufly weighed; the filver being
in its metallic form, may immediately be
weighed, and its contents known : the cop-
. per thould then be precipitated by aerated mi-

~ . neral alkali; 194 gr. of this precipitate well

- dried arc equivalent to 100 of copper in its
- metallic form ; but from this laft, the weight,
which the plate of copper loft, muft be {ub-
trated.

22. The
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22. The white refiduum, contalning the
fulphur, arfenic and iron, is next to be ex=
amined : by boiling it in {pirit of falt, the
arfenic and iron are taken up; the arfenic is
to be precipitated by the addition of water,
and then the iron by the Prauffian alkali ; the
fulphur remains undiffolved, and may be
treated with volatil alkali to try whether it
retains any copper or horn filver, 2 Bergm.

418, «
Species IX.

Mineralized by Arfenic and Sulpbur, with a
large Proportion of Copper and Jome Iron.

Grey Silver Ore, Fabl erz.

23. This is a hard, grey, or dark grey fub-
ftance, more or lefs brilliant, fometimes cryf-
talized, but moftly amorphous, and is, in
fa&, the grey copper ore hereafter to be
mentioned, Chap. 4. N> 26, impregnated
with filver; and varies much in its contents
from about 1 to 12 per cent. of filver, and
from 12 to 24 of copper, the remainder be-
. ing fulphur and arfenic, with a little iron:

“the richer it is in copper, the poorer in filver,
and reciprocally. Mr. Monnet remarks, that
wherever copper is united to arfenic, filver is
alfo found ; it is the commoneft of all the
filver ores: the grey filver ore of Da/ in

: Sweden

/
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Sweden coptains - alfo regulus of antimeny,
and, according to Mr. Bergman, it contains

24, per cent, of copper, and g of filver; but
this belongs to the next Species. .

Species X,

Mineralized by Arfenic and Sulpbur, with Cap—
per, Iron, and Regulus of Antimony.

Brown Silver Ore, Leber erz.

v

~.24. Its colour is moftly of a reddifh brown,

fometimes dark grey, l%metimes\ it is found
cryftalized in pyramids, but moftly amor-
phous 5 when'{craped it appears red; it con-
tains from 1 to 5 per cent. of filver; the

greateft part is copper, and the next in pro-
"portxon is arfenic.

It is found in Sweden, Germany and Spain.

2. It is analyfed by boiling it in about 6
times its weight of dilute nitrous acid, which
will take up the filver and copper, and leave
the regulus of antimony and arfemic: thefe
‘being boiled in ftrong nitrous acid are de-
phlogifticated, and the arfenic becomes foluble
in 'wdter ; the calx of antimony remains un-
diffolved ; the fulphur-may be found in a
fecond experiment, ufing aqua regia mﬁea(}

. o
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of the concentrated nitrous acid; the filver-
and copper arefeparated as in N* 21,

Specres XI.

Mmcralzzed by Sulphur and Arfenic, with Iron
and Regulus of Antimony.

Plumofe Silver Ore, Feder ertz.

26. In point of colour this ore varies from
a dull white to grey, dark blue, brown or
black; it is found in a capillary form, or,
like wool, fometimes loofe, at other times at-
tached, its filaments are rigid and inflexible .
the whiter it is, 'the richer ; but it feldom con-
tains even 1 per cent. of filver. Itis found
“in Saxdny and elfewwvhere. Some confound it
> with the foregoing. '

. Its analyfis may be underﬁood from N*

,21 and 23,
SreciEes XIIL
Mmemlzzed by Sulpbur and Arfenic, with
Cobalt and Iron.

Cobaltic Silver Ore,

27. This ore is diftinguifhed by rofe-co-
- loured ‘“particles, of cobalt difperfed through
a dark brown, blackifh, or grey, and {fome-
What ﬂunmg folid mafs. It is found in

Saxony,
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Saxony, and at Allement in Dauphiné, and
contains about 40 or 5o per cent. of filver,

and very little cobalt ; the arfenic is in an
acid ftate, and united to the cobalt.

28. To analyfe it, let it be diffolved in
nitrous acid ; thefilver and cobalt will be taken
up, and moft of the iron will remain cal-
cined, together with the arfenic; the filver
may be precipitated by the marine acid, and
the cobalt by an aerated fixed alkali, and its
weight determined, as will be fhewn in
Chap. 13. .

Seecies XIII.
Mineralized by Sulphur, with Regulus of An-

timony and Barytes.
Butter-milk Ore.
29. It appears in the form of thin pellicles,
on granular fpar.

SPECIES XIV.

Combufisle Silver Ore.

30. This is black and brittle, and leaves

about 6 per cent of {ilver in its athes, it is a
" coal in which filver is found. The filveris
extracted as ufual by nitrous acid.’

Seecies XV,
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SpeciEs XV.

Mineralized by the Vitriolic and Marine Acids,
with a lwtle Iron, and fometimes with a
mixture of the Vitreous Ore.

Corneous Sitver Ore, Horn értz.

31. This fcarce and valuable ore is of a
white, grey, pearly, or yellow, green, brown,
* purple, or black colour, frequently cryftalized
in a cubic form, fometimes refembling an
Earth, eafily fufible witheut any f{moke.
The black fort is friable, and eafily pujve-
rifed, .but the other fort is in fome degree
malleable, may be cut with a kaife, and takes
a fort of polith when rubbed. The vitreous
ore mixed with the black, is foluble in nitrous.
acid, and may by that means be feparated,
the faline ores being infoluble in that acid;
if pure from iron, thefe ores fhould contain
. 70 per cent of filver at leaft, but they moftly
contam fome portion of iron, of which fome
18 even united to the marine acid according to
Monnet. 1t is found in Saxony, Bobemsa, St.
Marze aux Mines, Siberia, and Peru, It wag
firflt eflayed by Mr. Wolfe, Phil. Trans. 1576,
_ and afterwards, though lefs exallly, by Mr. .
Monn:t, in 1777, fee 9 Mem, Etr. p. 717.

 32. Mr,
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32. Mr. Bergman gives the following moft
ingenious method of analyfing thefe ores in
the moift way.

> He digefts this compound ore in the
marine- acid for 24 hours, by which means
the vitriol of filver is decompofed, and the
whole is converted into horn filver. Heé
then judges of the quantity of the vitriol of
filver, by the quantity of vitriolic acid let loofe
in the liquor, and to find how much this is,
he decants the clear liquor, and drops into
it a folution of nitrous barcfelenite, which is
immediately decompofed by the vitriolic acid;
and forms true vitriolic barofelenite, of which
100 grains contain 15 of dephleginated
vitriolic a¢id, and "fo in proportion. Now
100 grains of vitriol of filver, contain 25,37
of the fame dephlegmated acid, fo that 33,37
grains of this acid, indicate too of vitriol of
filver, and fo in proportion, and thus the quan-
tity of filver in the vitriol of filver is alfo
found, as 100 grains of it contain 74,62 of
filver,* and the proportion of vitrol of filver
being known, that of horn filver of courfe,

" is known; but if the ore be of the black

kind, after the whole is turned into horn
filver, it Ibould be digefted in cauftic volatil

~

* According to Mr. Bergman, 100 parts of vitriol of filver, -
contain but 68,75 of filver,

alkali,
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alkali, which will take up the horn filver,
and leave the vitreous ore. The iron, if
any, fhould be precipitated from the firft
. folution, by the Pryffian alkali, after the pre-
cipitation of the barofelenite,

Uncertain Mineralizations.

Seecjzs XVL
Goofe-dung Ore.

33. This is of a greenifh colour, mixed
with eellow and red; it is faid to contain
about 6 per cent of filver. .Some think ita
mixture of red filver ore, and calx of nickel

Srecies XVII.

Foliaceous Silver Ore. Silberartiges, Berg-
zunder, Blatter erz.

34. Its colour is mortdoré, It is thought by
fome to be native filver, by others a mixture
of galena, ochre, and filver, it is found in
mountain cork, it isfo light, that it fwims on
water. It contains but one ounce of filver
per quintal. See Lebman's Experzmnt:,
Mem.- Berl, 1758,

SPECIES XVIII
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SPECIEs XVIIL

Mineralized by Sulphur, Arfenic and Bifnuth, -

35. Such ores have been talked of, but
“their exiftence has not as yet been proved.

36. Silver has alfo been foundin the fulphu=
rated ore of zinc called pech blend, andin that
of lead called galena, particularly the latter,
alfo in the copper pyrites, butin {mall quan<
tity, as fhall be mentioned in their proper
places. ' o
" . 3%. If an ore yields # per cent of filver, it
is generally worth extracting.

'CHAP. IV.
Copper.

t. Its colour is pale red as is well knowni,
Its fpecific gravity from 8,7 to 9,300, de-
pending not only on its purity, but alfo on
its condenfation, by hammering, It is foluble
not only in acids, but alfo in alkalis and neu-
-tral falts. It is precipitable from moft acids,
in its metallic form, by a clean plate of
iron, and moft of its acid folutions are con-
vertible into a deep blue, by volatil alkalis.
Thefe charaers are fufficient to diftin-
guith it
' Species. |,

- ‘
|
[
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SpeciEs L

Native.

4. Native copper, that is copper in 4 mord-
or lefs malleable ftate, and either of its own
peculiar, or of a grey or blackith colour, has
been found either in grains, or in large thape-
le(s folid lumps, or in a foliated, capillary,

- arboref¢ent form, or cryftalized in quadran=

gular pyramids, in oron clay, fhiftus, quartz,
fluors, zeolytes, &c. in Siberia, Sweden, Ger=
marg', Hungary, T ran[ylvauia, &e.

-~ 3% It undoubtedly has fometimes been pro<
duced from precipitation by iron from wa-
ters in which it was held in folution, and this
is the pureft fort, but in many cafes it could
not have been produced in that manner, and
then this fort is never very pure, but mixed
either with gold, filver, or iron, or with ful-
phur; this laft combination forms what is
called dlack copper.

4. All thefe impurities are difcoverable by

folution, in nitrous acid ; the gold remains
. undiffolved in the form of -a black powder,

foluble in aquaregia; the filver may be pre-
cipitated by the marine acid, or fill better by
a clean poh{hed plate of copper, the iron is.

S feparated
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. feparated by boiling the wholeas it is dephlo= -
gifticated, and rendered thereby mfoluble

Mineralized.

§- We may obferve in general, that all cop-
per ores after roafting, communicate a blue
cdlour to volatil alkali, on digefting them in it.
Before roafting, it is poffible that arfenic may
, prevent that effe&, or even fulphur, if in
fufficient quantity.

Seecies I
Mineralized by the Aerial. Acid.

Calcsform Ores.

6. Of thefe there are thrce vanctxes, the
red, the green, and the blue, all are foluble
in acids, and blacken in a moderate heat.

I. VarIETY.

Red, Minera cupri calciformis Rubra, Minera
bepatica, Leberertz.

7. We fometimes meet with this ore in a
loofe form, then called copper ochre, but
generally it is moderately hard, yet brittle,
fometimes cryftalized and tranfparent, either
in a capillary form, or in cubes, prifms,” or

pyramids,
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pytamids : it is found in England, Scotland,
Germany, &c. it effervefces with acids.

8. According to Mt. Fontana, 11 Roz. 511«
100 parts of it contain 73 of copper, 26 of
fixed air, and 1 of water. Mr. Bergman alfo
found it to contain fixed air, 2 Bergm. 430.
The brown, or hepatic ore, contains a vari=
able proportion of iron or pyrites, and fome-
times fulphurated copper, and hence affords
from 20 to 5o per cent. of copper. Itis
often iridefcent.

1I. VarieTy.
Green, Malachite, Mountain Green.

' 9. Malachite has the appearance of green
jafpér, but is not quite fo hard, for it does not
firike fire with fteel ; it is either.of a ra-
diated or equable texture, generally of an
oval form, and the fize of an egg, but fome-
times it forms capillary filaments. Its fpe-
cific gravity, according to Mufchenbroeck, is
from 3,5 to 3,994 ; it is fometimes mixed
with calcareous Earth and gypfum. It is
found in Norway, Siberia, &c.

10. According to Mr. Fontana, 100 Parts of *
the pureft fort, contain 75 of copper, and
25 of aerial acid and water. :

S2 11, Mountaiy
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11. Mountain Green, is generally found in
a loofe and friable ftate, rarely cryftalized and
indurated, often mixed with calcareous Earth
and iron, and fome arfenic. 100 Parts of the
pureft contain 72 of copper, 22 of aerial acid,
and 6 of water. . '

II. VarIETY.
Mountain Blue, Chryfocolla of fome.

12. This alfo moft frequently appears in
a loofe form, but fometimes indurated. and
even cryftalized, but it is then mixed with
quartz. 100 parts of it contain about 69 of .
. copper, 29 of aerial acid, and 2 of water.
Mr. Morveau, in the Memoirs of Djjon, for
1782, has thewn, that the calces of copper
are determined rather to a blue than a green
colour, by a greater proportion of phlogifton,

13. They are analyfed in the moift way by
folution in acids, and precipitation by the
mineral aerated alkali, if they be pure, or by
the Pruyffian alkali, if they contain earths.
194 grains of the precipitate formed by the
mineral alkali are equivalent to 100 of cop-
per in its metallic ftate : fo alfo are 350 gr.
of the precipitate formed by the Pruffian
alkali, as Mr. Bergman has determined:
copper alfo may be precipitated in its metallic

o ftate
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ftate by means of iron, though it is not eafy
to get it pure, if the nitrous acid be the
folvent.

14. I have found that 112 gr. of good
iron, precipitate 100 of coppgr from a faturate
and dilute folution of . it in the nitrous acid,
" and 8o gr. of the fame iron precipitate, 100
-of copper from a faturate and dilute folution
of it in the vitriolic acid; fo that weigh-
ing the iron before and after, the quantity of
copper may be eftimated by the lofs of
weight of the iron; but care muft be taken
that the iron do not remain in the nitrous acid
after the copper is precipitated. Experience
will point out fome other precautions too
tedious to be inferted here.

15. If iron be mixed with the ore, it may
be feparated by long boiling in nitrous acid.

16. In the dry way, after torrefation, they
may be effayed by melting them with for %
of their weight of borax, and ; of their weight
of pitch. Some lofs always attends the black
flux. Thus Mr. Fontana having eflayed 576
gr. of a calciform ore by black tlux, obtained
but 376 or 380 of copper, yet by diftillation
hegot 408, 11 Roz. pi 511, ' ’

s 3 Seecies III.
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Seecies III.
Cupreous Stones.

Analogous to the calciform ores are the
cupreous ftones, Turquoife and Lapis Ar-
menus,

17. Turquojfe is the tooth of an animal
penetrated with the blue calx of copper ; it
Jofes its colour when heated; it is opake, and
of alamellar texture, and fufceptible of a fine
polith ; its fpecific gravity is from 2,5 to
2,908 ; fome are of a deep blue, fome of 3
- whitifh blue, but become of a deeper when
heated. This ftone is found in Perfra and
Languedoc. The copper may be extracted
from it -by diftilled vinegar. According to
Reaumur, Mem, Par. 1715, nitrous acid will
not diffolve that of Perfia, though it will that
-of France, which thews a difference between

them,

18, Lapis Armenus is another blue fone
which does not admit of any polifh, and con-
fits of calcarcous earth, or gypfum pene-
trated with the blue calx of copper : hence it
fomcumcs effervefces with acids, and fome-
times not, but never gives fire with fteel ; it
lofes its colour when hcatcd

SpecIEs [V.
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SeeciEs 1V,

Mineralized by Sulpbur with fcarce any Iron.
Vitreous Copper Ore, Kupfer glafs ertz.

- 19. Its colour is red, brown, blue or violet ;
it is generally fo foft as to be cut with a
knife, and as to form, it is fometimes cryf-
talized in regular figures, and fometimes
amorphous; it is much more fufible than
pure copper ; its {pecific gravity is from 4,81
to 5,338. It is found in the mines of other
copper ores, and in lime ftone, fpar, quartz,
mica and clay ; it is the richeft of all the
copper ores, and affords from 8o to go per
cent. of copper, 10 or 12 of fulphur, with a
fmall proportion of iron; the red ores are
the pooreft, containing moft iron.

20. To analyfe this ore, Mr. Bergman ad-
vifes a folution of itin § times its weight of
concentrated vitriolic acid by -ebullition to
drynefs and the {ubfequent addition of as
much water as will diffolve the vitriol thus
formed. This folution he precipitates by a
clean bar of iron, and thus obtains the cop-
per in its metallic form. If the folution be
contaminated with iron, he re-diffolves thus
the copper thus obtained, in the fame manner,
and fo procures a richer folution, which he
again precipitates with iron,

S 4 21. Dr,
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21. Dr. Fordyce, in the Philofophical Tranfa
etions for 1780, fuggefts an improvement,
by firft dlﬁ'olvm% theore in nitrous acid, and
- precipitating it by a fixed alkali (if this fo-
lution be boiled, any iron it may contain will
-he precipitated) the precipitate he re-diflolves
in vitriolic acid, and precipitates it with
iron, ‘

“22. The prop_ortion of fulphur may be
found by diflolving the ore in dilute aqua re-=
gia,_ as the fulphur will remain undiffolved.

Species V.

Mineralized by Sulpbur, with 20 or 30 per
cent, of iron.

- Azare Copper Qre, K’upﬁr Lazur, Kupfer

malm.

234. This differs from the.foregoing only
in containing more iron; its colour confiftsin
_ various thades of blue, or reddifh blue; itis
as hard, and much more brittle ; it contains
from 46 to 60 per cent. of copper, from 20
. to 30 of iron, and the remainder fulphur;
the poorer itisin iron, the richer in copper ;
it has been by many confounded with in-
durated mountain blue,

SpeciEs VI,
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Sreciks VI.

Mineralized by Sulphur, with 4 large Propar-
tion of Iron.

Yellow Copper Ore, yellow Pyrites.

24. Its colour is yellow, or yellow mixed
with red or green, or variegated like a pi-
geon’s neck ; it is moderately hard, not rea-
dily giving fire with fteel as other pyritesdo;
in its fracture it prefents tharp fragments ; it
is fometimes found cryftalized, and fome-
times amorphous ; its {pecific gravity is about
4,16 ; it occurs both in feparate mafles and
imbodied in ftones, and is the commoneft of
all the copper ores, ‘

2§. With refpet to its contents, the cryf-
talized fort is the pooreft in copper, of which
it contains only from 4 to 8 per ccnt, the re-
mainder is chiefly iron ; it is generally reddifh,
and is in fa& a martial pyrites, with a {fmall
proportion of copper ; the greenith yellow con-
tains moft fulphur, and from 15 to 20 per
cent. of copper; the pure yellow contains

“moft copper ; namely, from 20to 30 per cent.
its texture is foliated ; thefe pyritous ores al-

ways contain argill, and a little of filiceous
carth. ‘

Species VII.
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’ Species VII.

Mineralized by Sulpbur and Arfenic, with a
little Iron.

Arfenical or grey Copper Ore. Kupfer fabf
ertz, Weifs kupfer ertz. :

26. This is of a white, grey, or brown
eolour; it is. moderately. hard, and very
brittle, fometimes cryftalized, and often of
an indeterminate figure; it is of very diffi-
cult fufion, and heavier than the preceding.

27. It contains from 35 to 6o per cent. of
copper ; the brown is the richeft in copper ;
the white or grey contains moft arfenic; it
frequently contains filver, and if this exceeds.
¥ or 2 per cent. it is called grey filver Qre.

It is found imbodied in all forts of ﬂones,
and mixed with other copper ores as well as
with the ores of other metals.

28. The analyfis of thefe ores in the moift
way may be underftood from what has been
already faid. 'To effay them in the dry way,
they fhould firft be pulverized and feparated
as much as pcflfible from fiony and earthy
~ particles, then roafted to feparate the fulphur
and arfenic, then melted with a mixture of an
equal wcight of Mr. Tilet’s flux, which
' confifts

.
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conﬁﬁs of 2 parts. pounded glafs, 1 of cal-
cined borax, and 3 of charcoal: if the ore
be poor more borax may be added; black
flux is hurtful, as it forms an hepar which
holds part of the copper in folution. Mem.
Par. 1775.

29. Mr. Margreaf, in the Memoirs of
Berlin for 1775, recommends a mixture of
equal parts of clay well wathed, fluor, and
lime-ftone, and % part of charcoal, with an
equal weight of the torrefied ore ; the whole
to be melted in a porcelain heat. The coal
he ufes is that left after the diftillation of
tartar.

Seecies VIII.

. Mjmra}z.zed b] Sulpbur and Arfem'c,' with Zine
and Iren.

Blendofe Copper Ore.

30- Mr. Monnet fays he has met with thisore
only at Catharineberg in Bobemia : itis of a
brown colour, of a hard, folid, and compaé&
granular texture ; .it contains from 18 to 30
per cent. of copper.

31 Itis analyfed in the liquid way by fo-
lution in nitrous acid and precipitation of the
gopper by iron: the iron and zinc are preci-

pitated
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pitated then by the Pruffn alkali; the pre-

cipitate calcined is re-diffolved in nitrous acid,
and the folution evaporated to drynefs; the
iron being thus deplogifticated becomes info-
luble in nitrous acid ; the calx of zinc is res
diffolved in that acid, and again precipitated
by the Pruffian alkali. 100 gr. of that.pre-
cipitate wafthed and dried are equivalent to 20
of zinc in its metallic ftate, and 100 gr. of
dephlogifticated iron are equivalent to 73,§
of iron in its metallic ftate.

Specigs IX,

Argillaceous, Shifiofe, or flaty Copper Ore,
Kupfer Schicfer.

32. This ore feems to confift of the vi-
treous copper ore, intimately combined with
fhiftus, and not barely difperfed through it
in vifible particles ; it is of a brown or black
colour, lamellar texture, and very heavy; it
affords from 6 to 10 per cent. of copper,and
is of difficult fufion, unlefs lime-ftone be
added ; it contains a little bitumen,. calcaréouy
earth and iron, as_/hiffi do.

Species X.

Bituminous Copper Ore.  Kupfer brand erta.

33. This is faid to be found in Sweden ; it
is.a fpecies of coal which gives little or na
‘ flame,
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flame, but confumes and leaves afhes, ffom
which copper is extratted.

SPECIES’ XI
Copper i a foreign Farm.

34. Animal and vegetable fubftances are
fometimes found penetrated with copper,

Seeciss XIL
Mineralized by the Vitriolic or Marine Acids.

35. Thefe are mentioned and defcribed in
the fecond part : in the dry way they are re-
_ducible by Mr. Tellet’s flux.

CHAP. V.

Iron.

1. Its fpecific gravity is from 7,6 to 8,00,
that of the moft dephlogiflicated calx of iron,
only 6,%. It is foluble in all acids, and the
faturate folution precipitable by vegetable
aftringents of a black colour, and by Pruffian
- alkaliof a dlue 5 in its metallic or flightly de-
phlogifticated ftate it is attractable by the mag- '
net; it is the moft difficultly fufible of all

metallic fubftances, except platina and man-
ganefe. -

Species I.
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Spectes 1.
Native.

2. It is now known that native iron ex<
ifts in many places, the moft remarkable mafs
of this fort is, that difcovered in Siberia,
which weighs 1600 pounds. It is of that
fpecies called redfhort iron, being malleable
while cold, but brittle when red hot. Pal«
las Reifeny 3 Theil. p. 411:

Mineralized.
Calciform Ores.

4. The bafis of the calciform ores, is eithef
the black or blackith brown calx of iron,
which is in fome meafure phlogifticated and
magnetic, or the red calx of iron, which is
more dephlogifticated, and not magnetic be<
fore torrefaction.

Species H.

Brown Calx of Iron, mixed with Iron in its
metallic State.

Steel Ore. Stablerz. Ferrum Chalybeatum, Lin.
Minera Ferrinjgra. Cronfl. §. 212.

4. Of a dark fteel colour, folid, compadt,
anfl fhining in its fraure ; fcarcely gives fire
. with
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with ‘{’ceel, gives a black powder, is magnetic,
and in fome degree malleable when red hot.
it affords from 6o to 8o per cent. of good

“iron. It is found at Adelfors and Daine-

mora in Sweden, alfo in the Ifle of Elbe, and
North America. '

5. Chryftalized iron ore in an o&tohcedral
or cubic form, ferrum teffulare, and minera
Jerri cryflalizata of Wallerius, belongs to this
fpecies, it is fomewhat lefs magnetic, pro-
bably becaufe it contains lefs of metallized
iron. *

Sreecies III.

Magnet.

6. This differs but little in its appearance
from the preceding ore, but has lefs luftre §
it is either coarfe or fine grained, the coarfe
grained lofes its power fooneft. It feems to
contain a fmall quantity of f{ulphur, as it
{mells of it when red hot. It is probable
that it contains more particles of iron in its
metallic form, than the preceding ore, but it
1s often contaminated with a mixture of
quartz and argill. It is poffible it may cone
tain nickel, for this when purified to a cere
tain degree,acquires the properties of a magnet,
2 Bergm. 242. lts conflitution has not as yet
been properly examined.

SPECIES
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SpEeciEs IV,

Brown Calx of Iron, combined +vith Plunia
bago.

Black Eifen Glimmer, Scb-wartz Efm Rabnm
or Eifenman.

7-This confifts of black thining fcales, more
or lefs magnetic; Mr. Rinman found it to
confift of plumbago, and 26 per cent. of iron.

- Hi /Iorta Ferri. §. 57.

Species V.

Brown Calx of Iron, united with the whité
" Calx of Manganefe, and mild Calcareous
Earth in varsous proportions.

/4 bzte or Sparry Iron Ore, Weifs Eifen Spathy -
. Stabifiein.

8. Its colour when freth dug is whitifh,
but by expofure to the air, it firft becomes
grey, then brown, at laft reddith, yellowifh,
or black. Its fhape, either amorphous or
rhomboidal, it is frequently tranfparent, its
texture lamellar, fcaly, granular, or cellular
Sometimes it affumes a ftala&titical form, and
fometimes it is found in a powdery ftate, and
is then of a bréewn blackifh colour, is fre«
quently interfperfed with quartz and py-

rites,
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rites,&c.and does not give fire with fteel, unlefs
thefe foreign fubftances be ftruck. Its fpe-
cific gravity is from 3,6 to 3,895, or 4,000
it feebly effervefces with acids, particularly
when pounded and heated, affords from 20 to
27 per cent of fixed air. It is {carce ever
magnetic before calcination, but if heated,
it decrepitates, grows black, becomes mag-
netic, and lofes from 15 to 40 per cent of .
its weight. : |

9. 100 Parts of this ore from Eifenirtz
in Steria, afford according to Mr. Bergman,
38 of the brown calx ofiron, 24 of the white
calx of manganefe, and 38 of mild calcareous
Earth., Avother fort from Weft Silvretberg
contains 22 of the brown calx of iron, 28
of the white calx of manganefe, and §o of
mild calcareous Earth, ‘What quantity of
iron and manganefe in a reguline flate, thefe
quantities of each calx would produce, ma{‘
be feen by the table inferted at the end o
this treatife ; the aerial acid is united not only.
to the Earth, but alfo ta the metallic calces,
as appears by its proportion. Many other
ores are poorer, and fome to fucha degree as
not to deferve the name of an ore. It is fre-~
quently mixed not only with quartz and py-
rites, as already mentioned, but alfo with
thoerl, zeolyte, mica or afbeftos. '

;o T - When

-
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10. When this ore bears a ftalatitical ap-
pearance, and is very white, it is called fog
Jerrs and esfen bluth : this affords 27 per cent.
of reguline iron according to Mr. Rinman,
and confequently 35 of the brown calx..

Seecigs VI,
Magnetic Sand,

11. That of Virgimia, whofe colour ig
black, is of this forts its fpecific gravity is
4,600, and it contains about } it weight of
jron ; but its compofition has not yet been
difcovered.

, ~ Seecies VII.

Red Calx of Irom indurated, and combined with
@ little Argill, and frequently with Manganefe.

Hematites,  Glafs kopf.

12. It is generally of a red, yellow, purple,
or brown colour, of a metallic luftre, and
very hard, though feldom fo hard as to give
fire with fteel ; when fcratched, it fhews
red trace ; it is not magnetic before torrefac-
tion, but by that heat it becomes black and
magnetic ; its ftruGture is either folid, gra-
nular, fcaly, or fibrous; it occurs either in .

' | " fhapelefs
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fhapelefs mafles, or in a ftalaQitical form, or
even cryflalized in regular forms according to
Gmelin, though Mr, Delifle denies it; m,
fome places it forms whole mountains ; it
affords from 40 to 8o per cent, of iron." Ac-
cording to Mr. Gerbard it contains argill,
for he extra@ed alum from it. Mr. Helm
found it alfo to contain manganefe.

Seecies VIII,

Hematites in a loofe form, mixed witha notabk
Proportion of Argzll ’

Hzematztzcal yellow, red and brown chre.r. |

13. Ochres are diftinguithed from clays
by containing a larger proportion of martial
particles ; thofe that become brown by calci-
nation, and alfo mragnetic, belong to this
fpecies ; fometimes the ferruginous particleg
are mixed with argill, and calcareous or mue
riatic earths, and then thefe ochrcs e&'crvefcg
with acids.

Seecres IX, R
Red Calx of Irom combined 'wttb le&bgo; T
Red Eifen Glimmer, Eifenrabm and Eg/énmail. )

. 14. -This differs from the black in this
;hat it is not magnetic before torrefaction.

- T2 SPECIRg
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Species X,

Red Calx of Iron, mixed with a fnall Propors
tion of the brown, and indurated,

Torfien.

15. This is of a bright bluifh black, or
yelowith grey colour, and fibrous texture,
fhews a red trace when fcratched, and is
weakly magnetic before calcination. Ac-
cording to Mr. Rinman it is lefs dephlo~
%iﬁigat'éd than hamatites. Hifforia Ferri,

. 285.

Seecies XI,
Emery.

- '16. Emery feems to be a mixture of the
red and white calces of iren, with fome un-
known flony fubftance, perhaps tripoli ; it

‘fcarcely yields in hardnefs to any fubftance,

except diamond; the beft fort is of a dark
grey colour, but becomes brown, and in
great meafure magnetic by calcination ; other
forts are of a reddifh rufty white, or yellowith
eolour; its {pecific gravity is from 3,000 to
4,000 ; it is never ufed as an iron ore, nog
js its proportion of iron well known.

SPECIES
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Seecies XII.

Red Calx of Iron united to Siderite,
Grey Fon Ore.

17. This has a fhining metallic appearance,
and commonly gives fire with fteel ; it is not
in the leaft magnetic, and when {cratched
fhews a red trace; it yields from 40 to 66
per-cent. of coldfbort iron. \

18. The ore called by the Swedes fiu flierne
malm, or minera pleiadum, is a mixture of
the grey iron ore, with rhombic nodules of .
that defcribed in N* .

Seecies XIIL
drgillaceous Iron Ores.

19. Of thefe we may diftinguith two prin=
cipal varieties, namely, thofe found in
mountains and high lands, and thofe found
in fwampy grounds, or low lands overflown
with' water ; both are deftitute of metallic
luftre, but very weighty, and fome of them
when dry abforb water like clays.

T3 L. VarigTy,
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L VaRieTy.
- Iheb lond Argillaccons Ores.

Minera ferr: Ochracea.

-~ 20, Thefe are either yellow, red, brown,
ér greyith, indurated and friable, or loofe¢
and powdery, or in grains; they confift
chiefly of the red or yellow ealx of iron, ot
of the grey iron ore, or forfien in a loofe
form, mixed with argill or clay, and confe-
quently often contain manganefe, or fiderite,
and fome," pamcu]arly in France, and the
neighbourhood of Liege, are faid to contain
the calx of zinc. Hence there are many
varities of them, and their yield of iron, as
well as its qualities, are very different : they
do not effervefce with acids, (unlefs calca-
reous or muriatic earth be cafually mixed with
them,) and are difficultly foluble in them;
the moft foluble are the beft; they never

obey the magnet before calcmatnon, and rarely
after it.

. 21. Horn-flone over-loaded with iron be-
longs to this fpecies.

22. Mr. Rinman mentions a white iron
ore found in Kent, mixed with clay or marl,
‘which affords 47 per cent. of brittle iron,

and



) B‘M u )
ind is fcarcely foluble in acnds. Hi /lor. ferris
p- 733

I Variety.
Swampey Argillaceous Ores.”

Minerd ferri- Lacuftris vel fubaguefa. Mime
de fer Lz'moneuive

23. When dry, this ofe ¢ friable, and
brown, or brownifh black, and appears either
in lumps of dn m'cgular fhape, or in round
balls porous or folid, or in flat round pieces,
or in grains; and fometimes in flender triane
gular prifms parallel to each other, and very
brittle. It is mixed with argill and ex-
tra&tive matter, and becormes magnenc after
calcination, by which operation it lofes about
§ of its weight, and the greater part of what
is thus volatilized is water, the remainder
aerial acid and volatil alkali. The crude ore "
affords about 36 per cent. of regulus, and
after calcination about o per cent. it is the
chief matrix of fiderite, and the iron pro=
cured from it is coldfhbort, at leaft in Sweden.
The iron of Hufaby, of which Mr. Bergman

“treats in his analyfis of iron, is drawn from
thisore. Mr. Hielm has found fome forts of
at to contain 28 per cent. of manganefe.

T 4 .SPECIE
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Srecies XIV.

Red Calcareous Iron Ores”

24. This is found in a loofe form in many
parts of England ; it effervefces ftrongly with
acids, and is ufed as a pigment.-

SPECIES XV.

Siliceous Iron Ore.

25. Befides jafper, garnet and trapp over«
loaded with iron, there is found, principally
in France, a black, heavy, unmagnetic fand,
of the filiceous kind, which is faid to contain
iron and zinc in great quantity.

~ 26. Baron Born, in his letters from Hun-
gary, mentions a blue cryftalized iron ore,
which he fays is a thoerl overloaded with iron.

Seecies XVI.,
Muriatic Iron Ore.
27. Serpentine overloaded with iron forms
this fpecies, but it is feldom worked.

Seecies XVII,

Martial Calamine.,

28, Calamine is properly an ore of zinc,
but fometimes it contains fo large a propor-
tion
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tioh of iron as to be worked with a vigw of
obtaining this metal; it confifts of a mixture
- of quartz and argill, with the cajces of iron
and zinc; its colour is yellow, red, or brown,
and it is moderately hard. '

SpeciEes XVIIL

Mineralized by Sulphur.
Martial Pyrites.

29. 'Thefe are flony concretions of ful-
phur, clay, and calx of iron, fo hard as to
give fire with fteel. There are two prine
cipal varieties of them.

L. VArIETY,
Pale yellow Pyrites.

30. This has been already defcribed among
the ores of alum. |

II. VAarieTY,

Brown or reddifh brown Pyrites. Minera ferri
bepatica, Waffer kiefs.

31. Itis generally of a fpherical thape, or
cryftalized in cubic, rhomboidal, or other po-
lyhzdral forms, and is devoid of metallic
luftre ; it difficultly gives fire with fteel, and
contains very little fulphur, but much more

iron™
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iron ®han the yellow pyrites, and not unfrés
quently a mixture of calcarcous Earth. It
is fometimes magnetic -before, and always
after calcination. It is incapable of vitrioli<
. Zation. ‘The iron it affords is brittle,

Seecies XIX.
Mineralized by Sulpbur and Arfenic.

White, Grey, oi- Bluifb grey Pyrites, Marcaffité
Raufb gelb kiefs; Gift kicfs, Arfenic Stein.
32. It is found either in folid compa&t

maffes of a moderate fize, or in grains, it

gives fire with fteel ; when burnt, it affords 2

blue flame; and an arfenical {mell, and by

diftillation, orpiment, or realgar, it is not
magnetic, either before or after calcination,
it contains much more of arfenic than of
fulphur. It is analyfed by digeftion in ma-
rine acid, to which the nitrous is gradually
added, otherwife the fulphur would be
deftroyed. See N? 34.

Seecies. XX
Mineralized by Arfenic fingh.

Mifpickel.  Speifs of the Bobemsans.

33. Its colour is generally of a bright white,
_xzefembling a mixture of filver and tin, rarely
variegated
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- yariegated like a pidgeons neck, and is*hot
eafily altered by expofure to the air. Itsform
either granular, cufpldated cuneiform, prif=
matic or rhomboidali It is magnetic neither
before nor after calcination, is foluble in acids,
affords arfenic by diftillation, in the propor-
tion of 30 or 40 per cent, and {fometimes con=
tains a fmall proportion of copper and filver.
It is frequently mixed with other metallic ores,
and often found in indurated clay, quartz,
fpar, fhoerl, &c.

. 34- Wheh iron contains lefs than % of arfe-
nic, it is magnetic, Schef. §. 300, therefore if
the calcination be pufhed fo far, the iron will
remain magnetic. It may be analyfed b
folution in the marine acid, which will take
up the iron and leave the arfenic, or by fo--
lution in aqua regia, which will take up
both, but water being added, will precipitate
the arfenic and leave the iron. The filver
will remain in the form of horn filver, and

the copper may be feparated by the methods
‘already mentioned.

Seecies XXI,
Combuflible Iron Ore.

35. Of this kind Mr. Cronffed mentions-
‘two varieties, one, of which the greater part

18
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is volatil, in a ftrong heat long continued;
and feems to contain iron, plumbago, and
coal intimately mixed. The- other burns
with a languid flame, lofes about X of its
weight, refembles pit-coal, but is fomewhat
harder, and yields about 30 per cent of iron.

Species XXII.
Mineralized by the Vitriolic Acid:
36. This has been mentioned under the

- 'head of faline fubftances.

Uncertain Mineralizations..
Species XXIIL
Iron' Blende. 7
37 This is faid by Mr. Monket to be &
flone of a grey iron colour, formed of di-
. verging laminz, of great hardnefs and a
metallic appearance, but infoluble in acids,
and infufible in the ftrongeft fire, Maineral.
356. Sometimes this flone contains arfenic,
in this cafe it blackens by expofure to the
air, . '
Serecies XXIV,

Wolfram.

- 38, ‘This flone which is generally found
in tin mines, is of a black or brown fhining
colour,
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colour, of a radiated or foliated texture,
of a moderate hardnefs, and fometimes fo
brittle, as to be eafily broken between the
fingers, but very weighty fince its fpecific
gravity is 7,119 ; when fcratched it fhews a
red trace, which dlﬁmgm{hes it from tung-
ften. It is fcarcely folubl: in acids, and of
very difficult fyfion. According to Lebman,
it confifts of filiceous Earth, calx of iron, and
a fmall proportion of that of tin, Chym. Scbrift.
356, and from his experiments, I am incli-
ned to think it contains manganefe.

Seecies XXV,
~ Native Pruffuun Blue,

39- It confifts of clay mixed with iron,
and fome unknown tinging fubftance, gene-
rally found in {wampy grounds or bogs.
It is at firft white but when expofed to the
3ir,. it becomes either of a light or deep blue.
When heated, it turns greenith, and emits
a llight flame, and then becomes red and
magnetic, it is foluble both in acids and

lkalis, but the latter precipitate it from the
;ormer, and the former from the latter;
the precipitate is at firft gheenith, but gra-
dually aflumes a white huc, but recovers its
bjue tinge if it be fteeped in vegetable aftrin-
gents, Bergm Sciagr, §. 206 Phil. T rm6z§
17
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1768. The Earth of Beutbnitz in Silefio
mentioned in the Memoirs of Berlin for the
year 1757, feems to belong to this fpecies, it
contains about  of its weight of iron.

Species XXVI.
Green Earth of Verona and Normandy.
Terre Verte.,

4o. This is ufed as a pigment, and containa
iron in fome unknown ftate, mixed with
clay, and fometimes with chalk and pyrites;
allum and felenite are alfo accidentally found
with it. It is difficultly foluble in acids, is
not magnetic before calcination, and becomes
of a coffee colour when heated. It is faid to
afford about 4o per cent of iron. If iron be.,
precipitated from vinegar, by the arfenical
acid, the precipitate will be green, 36 Mem,
Stock. and it will preferve its colour though
expofed to the air. Iron precipitated from
the marine acid by lime water, is frequently
green, and green fluors are known to derive
their colour from this metal. The molyba
denous acid gives alfo a green colour to iron,
but this fades.

%
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Of the Analyfis and Effay of Irom Ores.
 Inthe moiff Way.

' 41. The general method of analyfing in
the moift way the calciform ores, which do
not contain much earth or ftony matter; is,,
after reducmg them to a fubtil powder, to
diffolve them in the marine acid, and preci-
pitate them by the Pryffian alkali ; the quan-
tity of alkali ufed difcovers that of iron inits
metallic ftate, which the ore would afford, as
already mentioned in the analyfis of earths,
or the precipitate wafhed and dried may be
weighed ; its weight divided by 6 (fubtra&t-
ing 4 per cent. for the iron already contained
in the alkali) gives the quantity of iron ig
jts metallic ftate which the ore contains.

But if the iron be united to any confi-
derable proportion of zinc or manganele, its
eftimation by the above methods is not {uffi-
ciently accurate ; therefore the Prufian blue
muft ‘be calcined to rednefs, and the calx
treated with dephlogifticated nitrous acid,
which will then take up only the calx of zinc §
when this is féparated, the calx fhould be,
again treated either with nitrous acid, with
the addition of fugar, or ftill better, with the
- acetous acid, either of which will feparate
the manganefe, if any; the remaining calx



288 Elements of Mineralogy.

of iron may then be diffolved by the marine,
and precipitated by the mineral alkali, or it
may be further czlcined, and then weighed.
The annexed tables fhew the correfpondence
betwixt the weight of the calx, or the precipi-
tates with that of iron in its metallic ftate.
See alfo Chap. 15. N> 18,

42. To analyfe the white calcareons irom
ore, it fthould be firft calcined to find the -
weight of the fixed air and water, then
thrown into dephlogifticated nitrous acid, and
fhaken for a few minutes until the menftruum
begins to acquire a yellow colour; it will
then contain the calcareous earth only, which
may be precipitated by the mineral alkali,
and weighed; the refiduum well calcined
may - be treated with the acetous acid as
above.

43. According to Mr. Rinman, the cona
tents of this ore may be conjeCtured very
- nearly from its {pecific gravity; for as, 8o is
to 100, fo is the fpecific gravity of this ore
to its contents per cent.

44. The pyritous, argillaceous and ftony
ores are analyfed by folution in marine acid,
to which, if neceffary, a little of the nitrous
may be added: this digeftion fhould be
continued as long as the menftruum acquires

a yellow

7/
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a yellow colour ; codtion may be requifite at
the end.

45. Many ores, which are difficultly fo-
luble before calcination, become eafily foluble
~ after they are calcined.

46. To difcover fiderite in an ore, it {hould
be diffolved in dilute vitriolic acid 5 the folu-
tion, after ftanding fome hours, will depoﬁt
a white calx, if fiderite be contained.in it.

In the dry Way.

47. Mr. Morveau recommends the follow-
ing flux for all iron ores: 8 parts pulverifed
glafs, 1 of calcined borax, and % of charcoal,
well mixeds of this flux he takes two parts,
or, if the ore be very poor, 3 parts, and 1 of
the ore, and places them in a crucible, lined
with a mixture of a little clay, and pounded
charcoal § of an inch thick, to which a cover
is luted: this he places in a fmith’s forge,
and urges it with a ftrong heat for half an
hour ; to find whether the ore requires calci-

-nation, he inftitutes this trial with equal
weights of the ore calcined and uncalcined,
and compares the refults ; the weight of the
ore fhould not exeed 6o grains.

48. Mr.Bergman effays the white fparry iron
ore by placing it in a crucible lined with char-
U coal
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coal % an inch thick at bottom, and ; on-the
fides, fimply covering it with calcined borax,
Juting on this another crucible, which healfo
expafes to the heat of a fmith’s farge.

49. Argillaceous and filiceous iron ores
may be effayed in the following manner:
take of the ore 4 parts, quick lime 1,25,
fluor fpar 1,25, powdered charcoal 1, decre-
pitated common falt 4 ; the whole, being
well mixed, place in a crucible lined with
charcoal, to which a cover thould be luted,
and the lute being dry, commit it to a
{fmith’s forge, giving a moderate heat for
% of an hour, and the ftrongeft for the re-
mainder of the hours if the lime be flacked,
double the quantity muft be ufed. 6 Grell.
New. Entdeck,

§o. Calcareous ores may be treated in the
fame manner, except that inftead of quick lime
double the quantity of fluor fhould be ufed.

§1. Pyritousores are alfo eflayed nearly in
the fame manner; the proportions being
parts of the ore previoully roafted, 2 of quick
lime, 2 of fluor, 14 of charcoal, and 4 of
decrepitated common falt. 74:d.-

52. Iron ores, which, though at firft
bright in their fratture, foon grow black by
expofure to the- air, contain much man-
gunefe,

' 53- Ta



_ Tin, 2091
53 To find whether iron or its ore con-

* tains manganefe, let a fmall quantity of it

be heated white in a crucible, and on this
proje& s times its weight of purified nitre,
taking care that no coal or athes fhould get
into the crucible : when allis cold, the upper
part of the crucible will be covered with a
greenith or bluith cruft, if the irop contain
manganefe. 3 Bergm, 66. When the folu- -
tion of iron in the marine acid is-of a red
colour, this alfo denotes the prefence of
manganefe, though that colour foon changes
to a yellow, by extra&ing phlogifton frorn
the martial part.

54. Mr. Bergman gives alfo a method of
finding whether the ore affords coldfhort or
redfhort iron. He melts the regulus ob-
tained from the ore with % of its weight of
good malleable iron in a crucible lined with

- charcoal, and well covered. If the regulus

thus obtained be brittle when col, the ore-
affords coldihort iron, or if it cracks under
the hammer in a white heat, it is redfhort.

3 Bergm. 46.

CHAP VL
Tin,
" 1. The col@ur of tin is too well known to -

need being defcrxbcd, its fpecific gravity is
U2 from
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from 7 to 7,45; the lighteft is the pureft;
it melts the moft readily of all metals ; it is
eafily diffolved in fpirit of falt or aqua regia,
and its folution is precipitated blue or purple
by that of gold,

Srecies L
Native.

2. The exiftence of native tin has long
been queftioned, but it has undoubtedly been
found fome years ago in Cornwall in the form
of thin flexible lamina iffuing out of a ma-
trix of quartz, or regularly cryftalized. Phil.
Tranf 1766, p. 37. and Mr. Quiff, a very
eampetent judge, attefts its purity in the
Memoirs of Stockbolm for the {ame year.

3. To afcertain its purity, Mr. Bergman
advifes dephlogifticating it by the nitrous
acid. 140gr. of this calx wafhed 'and dried
are equivalent to 100 of tin in its metallic
form ; the folution will take up the copper,
and a {fmall proportion of iron which the tin
may contain, and thefe again may be fepa-
rated by bonhng, if there be any arfenic, |t
will be found in the Wafhmgs '

SPECIES
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Sexciss IL '
Calciform Ores.

4. Thele ores are rettiatkable for their
gfeat weight, their {pecific gravity being
from 5,955 to 6,75 they may be reduced to
4 Varieties. .

I. VarigTY!
Tin Spar, white Tin Ore,

§. Ttis generally of a whitifh or grey co-
lour, fometimes gréenith or yellowith, femi-
tranfparent and cryftalized in a pyramidical
form, or irregularly : it was formerly thought
to contain arfenic¢ § but Mr. Margraaf found
it the pureft of all tin ores, 1 Margr. 188,
189, though it is faid to contain fométimes a
mixture of calcareous earth ; its {pecific gra«
vity 1s 6,007.

II. Variery.
Opake, bro'w(z or black Tin Ore.

6. Thisis alfo cryftalized and imbodied in
a flony matrix of quartz, fluor or mica, or
mixed with white or yellow pyrites, or in
ores of lead or zinc, cobalt, wifmuth oriron;
when thefe cryflals are large, they are called

by the Germans zingraupen, and when fmall
* U3 zin
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2in zwitter ; the black are reckoned the riche
eft, and afford about 80 percent. of tin ; they
all contain a mixture of iron.

. The ore called weifs zingraupen is that

‘which was mentioned under the calcareous

genus by the name of fungflen; it contains
no tin. When any arfenic is found in tin, it
proceeds from the matrix, for tin itfelf is
never mineralized by it; and for the fame
reafon zinc is fometimes found in tin.

8. The fpecific gravity of this oreis 6,75.
Mem. Stock. 1778, p. 321.

III. VARIETY.

Reddz"jb or reddifb yellow Tin Ore, Garnet Tin

Ore.

9. This confifts of fmall cryftals femi-
tranfparent or opake, and fometimes it is
found of a fpherical form, ftriated, and re-
fembling hzmatites or zeolyte; its fpecific
gravity is from § to §,8; it contains more of
iron than of tin.

IV. VarieTy.

Tin Stone, Zinfiein of . the Germans, Tinberg
of the Swedes. '
10. The preceding varieties confift for the

moft part of metallic particles; the prefent,
-chiefly
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chiefly of ftohies or fands of different forts,
which contain calx of tin invifibly diffemi=
nated through them ; their fpecific: gravity,
when the proportion of tin is of any im-
portance, .is confiderable 5 they may be of
any colour, blue, grey, black and brown are
the commoneft ; they are called Lodefones,

12. Tin ores are very fcarce, not being hi«
therto found in any confiderable quantity, ex-
cept in the Eaff Indies, Cornwall, Bobemsa and

Saxony.

13. It is remarkable that tin has not as yet
been found in any ftones of the calcareous
genus, except fluors, but only in thofe of
the filiceous or agillaceous kind.

Species IIL
Mineralized by Sulpbur.

t4. This was lately difcovered by Mr.
Bergman among fome minerals which he re-
ceived from Siberia. He obferved two forts

* of it analogous to the two artificial combina~
tions of tin with fulphur ; one nearly of the
colour of zinc, and of a fibrous texture, which
contained about twenty per cent. of fulphur,
and the remainder tin ; the other inveloped.
the former like a cruft, refembled qurum mu-

Jvum, and contained about 40 per cent. of
S U 4 fulphur
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fulphur, a fmall-proportion of copper, and

the remainder tin. Mem. Stock. 1781, p.
328.

15. To eflay tin ores in the /iquid wayhas
hitherto been thought impraticable; how-
ever, Mr. Bergman has devifed the following
method, which is generally fuccefsful. Let
the tin ore, well feparated from its ftony
- matrix by wathing, and reduced to the moft
fubtile powder, be digefted in concentrated
oil of vitriol in a ftrong heat for feveral
hours, then when cool add a fmall quantity
of concentrated marine acid, and fuffer it to
ftand for one or two hours; then add water,
and when the folution is clear pour it off,
and precipitate it by fixed mineral alkali.
131 gr. of this precipitate wathed and dried
are equivalent to 100 of tin in its reguline
ftate, if the precipitate confifts of pure tin ;
but if it contains copper or iron, it thould be
calcined for one hour in a red heat, and then
digefted in nitrous acid, which will take up
the copper, and afterwards in marine acid,
which will feparate the iron.

16. In the dry way, thefe ores, after pul-
verization and feparation of the ftony matter
by wathing, are to be melted with a mixture
of double their weight of a flux, confifting of
equal parts of pitchand calcined borax, ina

crucible

-
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éruclblc lined with charcdal and to which a
cover is luteds fufion fhould be fpeedily

procured.

17. Mr. Bergman recommends a- mixture
of one part of the ore with twoof tartar, 1
of black flux, and { part of rofin: this is.
to be divided into three parts, and each fuc-
ceflively projected into a crucible heated
white, and immediately covered after the
foregoing portion ceafes to flame; the whole
operation takes up but 7 minutes or lefs.

Sbeff. §. 304.
CHAP. VI
Lead.

1. This metal is fufficiently diftinguifhable
by its colour, which is well known, its fpecific
gravity, which reaches from 11,3 to 11,479,
its great foftnefs and eafy fufibility. It is
more or lefs foluble in all acids, and particu-
larly in the nitrous, and all its folutions have
a fweetifh tafte, it is precipitable from the
nitrous by the vitriolic or marine, and from
. the marine alfo, by the vitriolic.

SpeciEs I,
Native Lead.

2. It is faid to have been found in Mon-
mouthfbire
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mouthfbire in fmall pieces, Phil. Tranf. 19545
p- 20, alfo in the Viuarais, Genfanne bift. Lan=
guedoe, vol. 3. p. 208. Henckel alfo men-
tions it in his Flora Saturnifans. 1f it con=
tains copper, this latter may be deteted by
a plate of iron immerfed in its folution in
nitrous acid, and the prefence of filver, if
any be contained in it, will be difcovered by a
plate of copper. : ‘

Seecies II:
Mineralized by the Aerial Acidi
Calctform Ores:

3. Of thefe we may diftinguifh 5 varieties,
all eafily foluble in nitrous acid, and with

 effervelcence if heat be ufed, and alfo in
“exprefled oils ; all contain a little iron, but

never filver.

I. VARIETY.

White, Lead Spar, Lead Ochre, Native Cerufs,

4. Lead Spar is fometimes tranfparent, but
generally opake, and cryftalifed in regular
forms, of a laminar or ftriated texture. Lead
ochre, or native cerufs is the fame fubftance,
but in a loofe form,. or indurated and fhape-
lefs ; fometimes it is found in a filky form.
Both contain a little iron, and fometimes

: ‘calcareous .
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calcareous earth and argill. Facquin's Mifcell.
-157. 3 Roz. 348. both grow red or yellowith
when fufficiently heated. They efferveice
with acids, and afford from 60 to 8o or go
per cent. of lead ; both are found in Brittany,
Lorrain, Germany, and England.

II. VARIETY.

Red, Brown, or Yellow.

5. This is alfo found either regularly
cryftalized, or in thapelefs mafes, or in powder,
It differs from the former only by contajning
more iron. That in powder contains a2 mixe

ture of clay. It affords about 70 or 8o per
cent. of lead. -

IIL. VARIETY.
| Green.

6. Either cryftalized in needles as in
Brittany, or in a loofe powder as in Saxony,
but moftly adhering to, or invefting quartz,
It owes its colour to iron, and feldom con-

tains copper. 3 Lin. Von Gmel, 225. 10
Roz. 375. '

IV. VARIETY.
Bluifb.

- =.'This isalfo fometimes cryftalized, fome=
times
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times amorphous. It owes its colour to 4
mixture of ¢opper.

V. VARIET'Y.

Black.

8. The moft uncommon of all, and oce
curs either cryftalized, or of an indeterminate
form.

. Thefe ores, when freed as much as
poﬂible from earthy matter, are eflayed
in the moift way, by folution in fpirit of
nitre. The folution being boiled, depofits
the calx of iron. If the lead be then pre-
cipitated by an aerated mineral alkali, 132 gt
of the precipitate, will denote 100 of lead in
its metallic ftate.. If the ore contains copper,
it may be feparated by digefting the calx in
volatil alkali; if it be fufpefted to contain
filver and copper, then, after the feparation
of the copper, the calx thould be rediffolved
in nitrous acid, and both the lead and filver
precipitated by the marine acid s the marine
{alt of lead is redifioluble in 3o times its weight

of boiling water, but that of filver will
remain undiffolved, or that of filver may
be feparated by cauftic volatile alkali.

. 1o. In the dry way, thefe ores are redu-
“cible by the fimple addition of phlogifton

and fufion,
SPECIES
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8reciss III.
Mineralized by the Vitriolic acid.

11. According t» Mr.Monnet, this fometimes
occurs in the form of a white ponderous calx,
foluble in 16 or 18 times its weight of water.
1t does not effervefe, nor is it foluble in other
acids; it may be reduced by laying it on a
burning coal. It originates from the fpon-
taneous decompofition of fulphurated lead
ores. Mon, Mineral. 371. According to Dr:
Withering, it is found in great quantity in
the ifland of Anglefy, but united to iron, and
not reducible by the blow pipe or charcoal,
he promifes an exa analyfis of it, this is of
a yellow colour, and mixed with clay.

Seecies IV.
Mineralized by the Phofpboric acid.

12. This was lately difcovered by Mr.
Gabn; itis of a greenifh colour, by reafon of
a mixture of iron ; it does not effervefce with
acids.

To effay it, a folution of it in nitrous acid
muft be had, with the affliftance of heat.
From this folution, the lead is to be precipi=
tated by the acid of vitriol. 137 gr. of this
prccipitate, wathed and dried, are equivalent

to
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to 100 of lead in its metallic ftate. The

decanted liquor evaporated to drynefs, af-
fords the phofphoric acxd TS

Species V.

Mineralized by Sulpbur, with Silver and a
Little Iron.

Galena, Potter’s Ore, Bley Glanz, Bley Scbwe ifs

of the Germans.

13. It is the commoneft of all lead ores,
of a bluith dark lead colour, formed of cubes
of a moderate fize, or in grains of a cubic
figure, whofe corners have been cut off; its
texture is lamellar, and its hardnefs variable ;
the hardeft fort containing a greater mixture
of iron or quartz ; that in grains is thought
to be the richeft in filver; but the richeft con-
‘tains only about 1 or 1,5 per cent. that is,
12 or 18 ounces per quintal, the pooreft about
6o gr. Ores that yield about 1 an ounce of
filver per quintal, are barely worth the coft
of extralting it; the proportion of fulphur
to lead in this ore is alfo variable within the
limits of 15 and 2§ per cent. that which con=-
tains leaft is called Bley Schweif, and is in
fome degree malleable. The proportion of
“lead is from 8§ to 60 per cent. by reafon of

an accidental mixture of quartz, that of iron
is
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js generally very fmall. Dr. Watfon remarks.
that the ores which are pooreft in lead, are
often the richeft in filver. Mr Monnet af-
{erted, that fulphurated lead ores are infoluble
in nitrous acid, but Dr. Watfon has {hewn that
dilute nitrous acid diffolves them compleatly..
3Wats. 228. The fpecific gravity of Galena,

is from 7,000 to 7,780 ; when melted it
yields a yellow flag.

14. To analyfe this ore in the moift way,
let it be diffolved by boiling in the dilute
pitrous acid, the fulphur and infoluble ftony
parts and calx of iron will remain undiffol-
ved; the iron may be afterwards feparated
by digeftion in marine acid, and the fulphur
by digeftion in cauftic fixed alkali, the refi-
duum weighed before and after will thew the
proportion of each.

15. The nitrous folution will contain the
lead and filver ; this folution fhould be pre-
cipitated by the mineral fixed alkali, and the
precipitate wathed in cold water, dried and
weighed. After weighing it thould again be
dlgeﬁed in cauftic volatil alkali, which will
diffolve and take up only the calx of filver, the
_refiduumbeingagain dried and weighed, gives

the proportion of. the calx of lead, of which
132 gr. are equivalent to 100 of lead in itg:
metallic ftate; and the difference between the

weight
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weight of the precipitate, before and after
the application of the volatil alkali, gives the
quantity of the calx of filver, of which 129
gr. are equivalent to 100 of filver in its me-
tallic form.

- 16. If the ore contains any foluble matrix,

which very feldlom happens, it thould firft be
feparated by boiling in dnﬁllled vinegar. 2
Bergm. 424.

17. In the dry way this ore may be effayed
by melting it with }. of its weight of filings
of iron,

Species VI,

Mineralized by Sulphur, with Silver and Re-
gulus of Antimony.

Antimonial Lead Ore, Sproterz, Stripmalm. .

18. Its colour is the fame as that of Galena,
but its texture is different, being radiated,
filamentous, or firiated ; when heated it yields
a white {fmoke; it affords from 40 to 50 per
cent. of lead, and from { an ounce to 2 ounces
of filver per quintal.

It is effayed in the liquid way, by folution
in concentrated fpirit of nitre, which dephlo-

gifticates the regulus, and leaves it in the
form
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foriti of a talx, 138 gr. of this ealx are equi-
valent to- 100 of the regultis. Or flill better,
by folution in fpirit of falt which diffolves
both the lead and regulus, and leaves the
{ulphur and ftony matter which are feparable,
as thewn in N° 14. If water be poured on
the folution, the calx of antimony will be
* feparated. ' : '

Seeciks VII.

Mineralized by Sulpbar, with Silver and a
large Proportion of Iron. .

Pyritous Lead Ore
20. This is of a brown or yeéllowith ¢o-
lour, of an oblong or ftala&itical form,
friable, and of a lamellar, ftriatéed or loofe
texture; it affords at moff 18 or 26 per
cent. of lead, which flows by barely heat-
ing 1t, as the iron detains the fulphur; it is
no more than a mixture of galena with the

brown pyrites, Chap. 5. N? 31.

Sercies VIIL
Mineralized by Sulpbur and Arfenic, with

Silver.,
Red Eead Spar.

21. Lately difcovered in Siberia; exter-
‘nally it is of a pale and internally of a deep
_ X - red,
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red, and for the moft part cryftalized in
rhomboidal paralellipipeds, or irregular pyra=
mids. According to Lebman it contains ful-
phur, arfenic, and about 34 per cent. of lead,
and according to Mr., Pallas alfo filver.
Pallas Reife. 2 Theil. p. 274

SeeciEes IX.
Stony or fandy Lead Ore.

22. This confifts either of the calciform
lead ores, or galena, intimately mixed and
diffufed through ftones or earths chncﬂy of
the calcareous kind.

23. It is analyfed in the mof" 'way in the
manner already defcribed, and in the dry way,
if the matrix be calcareous, by adding the
fluor {par, or if filiceous, the black flux
with a little iron.

24. Ores of lead are moft frequently found
among ftones of the calcareous or barytic
genus.

CHAP VIL
Mercury.

1. It were fuperfluous to mention its lefs
obvious chara&crs, as its liquidity alone fuf-
. ficiéntly
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fciently diftinguithes it from all othet mea
tallic {fubftances.

Seecies L

Native,

_ 2. Nativeé mercury has frequently been
found in the mines of Idria, Friuli, Lower.
Aufiria, Deuxpont:, &c. flowing from a
thiftofe or quartzy matrix, and probably
mixed with fome other inetal, as its globules
are not perfedly fpherical. In Sweden and
Germany it has been found united to filver in
the form of a fomewhat hard and brittle amal-
gam. Mon. Mneral. 387. 3 L. won
Gmel. 41. It has alfo been obferved vifibly
diffufed through maffes of clay, or ftone of a
white, red, or blue colour and great weight,
in Spam and Idria, and in Sicily in beds of
chalk., Borch Sicil. Mmeral p 508,

3. To examine its pur:ty in the monﬁ way,
Mr. Bergman recommends f{olution in the ni«
trous acid ; for, as he well remarks, the metals
it is moft likely to be mixed with are gold,
filver and bifmuth, as they are moft fre-
quently found native :- in this folution, gold,

. if any be containied in the mercury, will re-
main undiffolved ; bifmuth may be feparated
by the affufion of water, but the filver and

X 2 mercury
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mereury will remain, and both fhould be pre-
cipitated by the marine acid ; the precipitate
wathed in cold water and dried fhould be
weighed, and then digefted in hot water,
the marine mercury will be diflolved ; the
refiduum, containing only the marine filver,
fhould again be wathed, dried and weighed ;
the difference between the former and prefent
weight gives the quantity of marine mercury,
and the metallic contents of each may be de-
duced by the rule of proportion from the 2d
table.

Seecrss IIL
Mineralized by the aerial Acid,
Native precipitate per fe or Calx of Mercury.

4. This is faid to have been hately found in
Idria in hard compa& maffes of a brownifh
red colour, and granular texture, ‘mixed with
fome globules of native mercury. By diftil=
lation it is .recovered in its running form.
100 parts of it afford g1 of running mer-
cury. [Roz. fan.1784, p. 61.

SPECIES IH. .
Mincralized by the Vitriolic and Marine Acide.

Vitriol and Marine Salt of Mercury.

§« Mr. Woulfe firft difcovered thefe falts at
Obermofchel, in the dutchy of Desxponts:
they
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they have a fpar-like appearance, and are ei-
ther bright and white, or yellow or black, °
mixed with cinnabar in a ftony matrix ; thefe
well mixed with 2 of their weight of veget-

“able alkali, afforded him cubic and o&tagonal

cryftals, that is, falt of filvius and tartar
vitriol.  Phil. Tranf/.1776. 'The marine falt
of mercury is in the ftate of fublimate cor-
rofive,

6. Mr. Bergman’s ingenious and truly fci-
entific method of difcovering the proportion
of thefe falts is nearly as follows: Firft, by
trituration and digeftion in marine acid he
expells the vitriolic, the mercury uniting
preferably with the former of thefe acids;
the whole is then diffolved in a fufficient
quantity of hot water ; into this folution he

. drops that of marine barofelenite until no fure
~ ther precipitation is perceived ; the true or

vitriolic barofelenite thus formed, being wath-
¢d and dried,, contains 13 per cent. of real
vitriolic acid: now vitriol of mercury con-
tains.1g per cent. of real acid. Hence the
weight of the former being found, that of
the latter will eafily be known ; for fuppoﬁng
the weight of the b_arofelenite to be 100 gr,
then it will contain 13 of vitriolic acid; and
fince 19 of wvitriolic acid go to 100 gr. of vi=
triol of mercury, 13 will go to 68,4; then

~ if the weight of the vitriol of mercury be,

X3 fubtracted
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fubtralted from that of the whole of the ore,
the remainder gives the weight of the marine -
falt of mercury, and this being fublimate
corrofive, 100 gr. of it will contain 77 of
mercury, and fo in proportion.

Seecies IV.
Minerahzed by Sulphur.
| Native Cinnabar.

7. This is of different thades, from a yel-
lowifh to a deepred, and is found either pure
in hard, friable mafles, either fhapelefs or
cryftalized in cubes, and fometimes tranfpa-
rent, or intermixed with clay or ftone, or in-
terfperfed through the ores of other metals,
particularly thofe of ﬁlver or copper, or
martial pyrites ; its texture is either radiated,
firiated, {caly or granular. 100 parts of cin-
nabar contain about 80 of mercury, and 20
of fulphur ; artificial cinnabar contains a little
more fulphur, and hencei its colour 1s darker,
its fpecific gravity is about 7,000 ; it fublimes
in clofe veffels, and in open, it is decompofcd
and volatilized when fufficiently heated ; it is
infoluble in the pitrous and vitriolic acids; it
is fometimes contained in very heavy red or
brow:uih red ftones or fand,

8: To analyfe it ip the moxﬁ way, its ftony .
© 7 matrig
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matrix fhould firft be diffolved in nitrous
“acid, and the cinnabar being difengaged
thould be boiled in 8 or 10 times its weight
of aqua regia, compofed of 3 parts nitrous
and 1 of marineacid ; the mercury may then
be precipitated from the folution in its run=~"
ning form by zinc.

9. In the dry way the mercury is obtained
in its running form by diftilling the cinnabar
with } of its weight of filings of iron, or
even without iron, if the matrix of the cin-
nabar be calcareous.,

SpeciEs V. _
Mineralized by Sulpbur with Copper.

Black Ore of Mercury.

10. According to Cronfled and Linneus this
ore is of a blackifh grey colour, glafly tex-
ture, and decrepitates ftrongly when heated ;
the cinnabar is volatilized, and the copper
remains, and may be - diftinguithed by the
- ufual tefts, - '

SepeciEs VI
Pyritous Mercurial Ore.

11. Mr. Monnet relates, that he found in
Dauphiné a grey or whitith friable fubftance, ,
X 4 ~10q
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100 parts of which afforded 1 of mercury,
3 of filver, and the remainder iron, cobalt,
fulphur and arfenic. Mineralog. p. 392.

12. Cipnabar mixed with arfenic or real-
gar is f3id to be found in Japan. 3 Lin. von
Gmelin, p. 65. - At Morsfeld, cinnabar and the
white calx of arfenic prefent themfelves in
the fame rock. Jbid.

' C H A Pq IX.
Zinc.

1. Zinc is the moft malleable of all the
femi-metals ; its colour is nearly the fame as
that of lead; its fpecific gravity is from 6,9
to 7,24 ; it is foluble in all acids, and its fo-
lution is colourlefs ; it melts at a lower heat
than filver or copper, but a higher than lead
or tin, and at the fame time inflames and -
fublimes, forming a light white calx, called
flowers of zinc, which are very fixed in fire,
and foluble in acids. ' :

Species 1.
Native.

2. This has not as yet been obferved ; that

mentioned by Bomgre appears to have been
produced by art, ‘

Mineralized,
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Mineralized.

3. All the ares of zinc tinge plates of cop~
per when firatified with them and charcoal,

only the fulphureous require previous torre~
fa&ion. -

SeeciEs IIL
Mineralized by the aerial Acid.
Caleiform Ores. |
Of thefe .there are 4 Varieties.

Y. VARIETY.

Pure Calx of Zinc, Vitreous Zin_cl Ore, Zinc
Spar.

4. Of a whitifh, grey, bluith grey or yelw
lowifh colour, and of a hardnefs generally
fufficient to ftrike fire with fteel; in its frace
ture it refembles quartz, amorphous, ftalac-
titical or cryftalized in groups, and weighty ;
by calcination it lofes  of its weight, with
out emitting a fulphureous or arfenical {mell,
and is infufible in the ftrongeft heat either
" fingly or with mineral alkali, but eafily
fufible with borax or microcofmic falt. In
the- mineral acids it is foluble with effer-
vefcence, and with the vitriolic affords vitriol
of zinc. 100 gr. of this ore contains about

65
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65 of the calx of zinc, 28 of aerial acid, 6
of water, and 1 of iron, and fometimes a
little of filex. 2 Bergm. De Min. Zinc:,

5. Note, Mr. Bergman f{ufpe&s the fub-
flance called zinc fpar by Baron Born to be a
different fubftance. Mr. Bindbeim found it
infoluble in acids before calcination, and in
the dry way infufible with the three ufual
fluxes, but after calcination it becomes fo-
luble in acids. 4 Berlin Schrift. 399.

IIL. VarIieTY.
Mixed with a notable Proportion of Iron.
Tutenago.

6. Mr. Engefirom, in the Memoirs of Stock-
bolm for the year 1775, has given us an ana-
lyfis of an ore of this fort from China ; it
was of a white colour, interfperfed with red
fireaks of calx of iron, and fo brittle as to
be eafily broken betwixt the fingers; in the
dry way it exhibited the fame appearances as
the former Variety, except that it loft no part
of its weight ; it was foluble in the mineral
acids, particularly with the affiftance of heat,
and with the vitriolic afforded vitriol both of
zinc and iron ; the quantity of fixed air was
fo fmall as to be abforbed by the folution ; it
contained in various fpecimens from 6o ta 9o

per
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-per cent. of zinc; the remainder was irop
and a fmall proportion of argill. Mr. Bind-
peim alfo difcovered this Variety in Germany,
and found it to confift of zinc, a little iron
and filex. 4 Berl, Schrift. 40q.

III. VARIETY.

* Mixed with Iron and Clay in wvarious Pro«

- Calamine.,

. Its colour is white, grey, yellow, brown
or red not fo brittle as the 2d Variety, and
of various degrees of hardnefs, though
fcarce ever fo hard as to ftrike fire with fteel ;
its texture equable or cellular, and its form
either amorphous, cryftalized or ftalaitical ;
when calcined it lofes no part of its weight,
except it be mixed with charcoal, and then
- flowers of zinc {ublime ; it is foluble in acids,
and with the vitriolic affords vitriol of iron
as well as of zinc, which fhews the iron it
contains is not much dephlogifticated. The .
fpecnﬁc gravity of the beft fort, that is, the
grey, is §,000: 100 parts of this afforded
Mr, Bergman 84 of calx of zinc, 3 of iron,
1 of argill, and 12 of filex; but in other
fpecimens thefe proportions are very different;
fome ores are fo poor as not to contain above

4 per
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4 per cent. of calx of zinc; a good ore fhould
aflord at leaft 30 per cent. and its fpecific
gravity be about 4,400 or §,000.

8. Sometimes calamines contain a mixture
of calcareous earth and lead. 3 Lin. wor
Gmel. 112. Moft of the Englith calamines
contain lead.

9. The firft and fecond Varieties are eafily
analyfed in the moift way, by diflolving them
in the dilute vitriolic acid ; the filex, if any,
will remain undiffolved, and the zinc and
iron are taken up, and may be {eparated by
adding a piece of zinc previoufly weighed,
and boiling the folution; the iron will be
precipitated ; the folution, which then con-
tains only zinc, thould be precipitated by
acrated mineral alkali. 193 gr. of this pre-
cipitate are equivalent to 100 of zinc in its
metallic form, from which the weight loft
by the inferted zinc {hould be fubtralted ; the
weight of the fixed air and water may be
colle®ed by comparing the lofs of weight
which the ore fuffers by calcination and folu-
tion in acids. .

- 10. The analyfis of the 3d Variety, or ca-
lamine, is more complex. Mr. Bergman
gives us two methods of performing it. The
firftis to dephlogifticate it in'the nitrous af::ﬁ

wi
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with the affiftance of heat and boil away the
acid to drynefs: Repeat this operation twice
or thrice, ufing each time twice as much of
the acid as the ore weighs 3 and, laftly, dif-
folve all that is foluble in- a frefh portion of
nitrous acid : by this means the zinc (and
lead if any) with the argill, will be taken
up, while the iron, being dephlogifticated,
will with the filex remain undiffolved ; if
the folution contains lead, the marine acid
will precipitate it ; after which the vitriolic
may be ufed to precipitate the calcareous
carth, if any be contained in the ore, or the
lead and other metals may be precipitated by
adding a piece of zincasin N®g. The zinc
may then be precipitated by the Pruffan
alkali, the weight of which divided by 5 gives
that of zinc in its metallic form contained in
the ore. The undiffolved refiduum fhould be -
treated with three times.its weight of concen-
trated vitriolic acid, and evaporated to drynefs,
and all that is foluble extracted with warm
water ; the iron fhould be precipitated by the
. Pruffian alkali, and the argill by the aerated
mineral alkali, which fhould alfo be added to
the nitrous folution after the zinc is preci-
pitated.

11. The fecond method is thorter and more
ingenious. He ditil]s the vitriolic acid over
calamine to drynefs; the refiduum he lixi-

viates



318 Elements of Mineralogy.

viates in hot water, what remains undiffolved
is filex ; to the folution he adds a cauftic vo<
latil alkali, which precipitates the iron and
argill, but keeps the zinc in folution, as it is
foluble in vitriolic ammoniac ; the precipitate
he re-diffolves in vitriolic acid, and feparates
the iron and argill as before.

IV. VanieTy.
Mixed with a notable proportion of Silex:

Zeolytiform.

12. The real contents of this fubftance
-were firft difcovered by Mt. Pelletier, a moft
accurate Parifian cliymift. * It was long taken
for a zeolyte, being of a pearl colour, cryfta<
lized, femi-tranfparent, confifting of laminz,
diverging from different centers, and be-
coming gelatinous with acids. It was com-
monly called zeolyte of Friburgh, he found
100 gr. of it to contain from 48 to 52 of
quartz, 36 of calx of zinc, and 8 or 12 of

water.
Species III.
Mineralized by the Vitriolic Acid.

13. This has already been mentioned in
the fecond part,
‘ SPECIES
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Speciks IV,

Mineralized by Sulphur, by means of Iron.
Blende. ' Pfeudo~galena. Black Fack.

14. Of this there are feveral varieties, ge-
nerally of a lamellar or fcaly texture, and
frequently of a quadrangular form, refem- -
bling galena, they all lofe much of their weight
when heated, and burn with a blue flame;
their fpecific gravity is inferior to that of ga-
lena. Almoft all contain a mixture of lead
ore, moft of them exhale a fulphureous fmell
when fcraped, or at leaft when vitriolic or
marine acid is droped on them.

I. VARIETY.

Blufb Grcy,- and of a Metallic Appearance, .
Glanz Blende.

15. Its form is generally cubical or rhom-
boidal, its texture fcaly or fteel grained; by
calcination it lofes nearly % of its weight;
after calcination it is more eafily foluble in
the mineral acids. 100 Parts of it afforded
Mr. Bergman about §2 of zinc, 8 of iron,

4 of copper, 26 of fulphur, 4 of water, and
6 of filex.

16. To analyfe this ore in the moift way,
Mr,
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Mr. Bergman firft expelled the water, and
part of the fuphur by diftillation ; the refi-
duum he treated with 3 times its weight of
oil of vitriol evaporated to drynefs, this lixi=
viated with warm water, left only 6 parts
undiffolved ; in this folution a polithed plate
of iron was boiled, which precipitated the
copper. He then by means of the phlogifticated
alkali, precipitated the zinc and iron. This
precipitate being calcined in an open fire, was
feveral times treated with nitrous acid, evapo-
rated to drynefs, until the iron was perfe&ly
dephlogifticated 5 frefh nitrous acid being
then added, diffolved the zinc only, which
being precipitated by the Pruffian alkali, the
proportion of zinc, in its metallic fate, was
found as in N? 10. Neither metal, as con-
tained in the ore, is much dephlogifticated.

II. VAR1ETY.
Black, Pecheblends.

" 17. Of moderate hardnefs, does not give
fire with fteel, frequently cryftalized, and
then fometimes tranfparent, or femi tranfs
parent; when pulverized, it gives a reddifh -
powder, when heated it decrepitates, and if
laid on a burning coal it emits a fulfureous
fmell, and depofes white and yellow flowers s
it is not magnetic even after torrefaétion, but
Iofes 25 per cent. of its weight, It is fre-

' quengly
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quently mixed with filver, arfenic, and other
metals. 100 Parts of that of Danemora,
examined by Mr. Bergman, exhibited 45 of
zinc, 1 of regulus of arfenic, g of iron, 6 of
lead, all flightly dephlogifticated, 29 of ful=
phur, 6 of water, and 4 of filex. 2 Bergm. 332,

18. This ore he analyfed in the moift way
after the following manner, firft, by diftil-
lation he obtained the water, regulus of arfe=
nic, and part of the fulphur; the refiduum
he boiled in marine acid, until all that was
foluble was taken up. To the folution, after
its filtration and fome evaporation, he added-
vitriolic ammoniac, by whofe decompofition
vitriol of lead was precipitated in fome mea-
fure, and the remainder of it by further eva=
poration. This being feparated, the remainder
was evaporated to drynefs, and treated with
nitrous acid, and at laft. calcined to dephlo-
gifticate the iron ; the calx of zinc only, was
then diffolved in the nitrous acid, and preci=
pitated by the Przgﬁan alkali.

-

III. VAR IETY.

Red, or Reddifb Brown. Rid Slag of the
_ Swedes. - -

19. Its texture is generally fcaly, fome-
times cryﬁalxzcd and {emitranfparent, it
Y gives
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gi‘es fire with fteel, it ‘does not decrepitate
nor fmoke when heated, yet it lofes about 13
per cent. of its weight by torrefalion.

100 Parts of that of Sahlberg, contained by
Mr. Bergmanw’s analyfis, 44 of zinc, § of
iron, 17 of fulphur, 5§ of water, 5 of argill,
and 24 of quartz,

20. In analyfing this ore, the water and
fulphur were obtained as before, nitrous acid
was feveral times diftilled to drynefs over the
refiduum, which was at laft calcined, and
again treated with the nitrous acid, which
then left the iron and quartz and a little
argill undiffolved ; the Pragian alkali preci-
pitated the zinc from this folution, and after
that, the aerated volatil alkali precipitated
" the argill. The undiffolved refiduum was -
treated with oil of vitriol diftilled to dry-
nefs, which took up the calx of iron, and a
fmall proportion of argill. The Prufhan alkali
precipitated the iron, and the liquor being -
then evaporated, afforded a little alum and
tartar vitriolate.

N IV VARIETY. _
Phofphorefecent Blende,

12.1. Its colour is generally green-iﬂl,f yel-
lowith green, or red, of -different  degrees of
' : tranfparency,
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| tranfparenty, or opake; when fcraped with

a knife in the dark, it emits light, even in.
water, and after undergoing a white heat,
when diftilled per fe; a filiceous fublimate
rifes, which fhews it contains the {parry acid,
probably united to a metal fince it fublimes.
It is almoft wholly foluble in the marine
acid in a boiling “heat.

Mr. Bergman found 100 parts of that of
Scbar_'fenberg, to eontain 64 of zinc, § of iron,
20 of fulphur, 4.of fluor acid, 6 of water, and
T of filex. :

V. VARIETY .
'Greyifh yellow Blende.

32, This confifts of a mixture of blende,
galena, and petrol it contains about 24 per
cént. of zinc; it is probably the fame as the:
grey blende of Monnet Mineral, p. 400.

VI. VaArIeTY.
White Blende.
¢3. Found at Silverberget Cromft. §. 230,
VII. VARIETY.
Yellow: Blende,

24, Of the colour of wax, and femi-tranf«-
parent, contains much.{ulphur, Men. 400.
' Y 2 ' 28,
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25. In the dry way zinc is reduced by
diftilling its ore after torrefa&tion, with a mix-
ture of its own weight of charcoal, in an
earthen retort well luted, and a ftrong heat ;
but by this method, fcarce half the zinc it
contains is obtained.

CHAP X
Regulus of Antimony.

1. Its colour is of a filvery white, its tex-
ture micaceous; its fpecific gravity, when
perfe@tly freed from iron, 6,860; it is re-
markably brittle; the nitrous acid dephlo-
gifticates it, but holds only a very minute
portion of it in folution. The marine has very
little effet on it, but it is in a confiderable
degree, foluble in aqua regia formed of 7
parts marine, and 1 of nitrous acid; orin a
mixture of the vitriolic and marine ac1ds, or.
even of the vitriolic and nitrous. It melts
long after it becomes red hot, emits a white
ﬁnoke, and evaporates, forming white flowers;
in clofe veflels it fublimes without decompo-
fition. :

Species 1.
Native.

2. This was firft difcovered in the mine of
Sala in Swtdm, by that great metallurgift,
. Dr.
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Dr. Schwab, in the year 1748 ; it was com-
pofed of fhining white irregular planes or
JSacettes, refembling Mifpickel, for which it
was long taken, and in effe& contained a
mixture of arfenic; it has alfo been lately
found in the mines of Allemond in France by
Mr. Mongez the younger, alloyed with about
3 per cent. of arfenic. 23 Roz. 66.

" 3. Its purity may be examined by boiling
it in a large quantity of nitrous acid, which
+ will hold only the arfenic in folution.

Species II.

Mineralized by the aerial Acid.
Native Calx of Antimony.

4. This was alfo lately difcpvered by Mr.
Mongez ; it confifts of a group of white cryf-
talized filaments diverging from a common
center like zeolyte; urged with a blow pi
on charcoal it will diffipate, which, together
with its infolubility in nitrous acid, is fuffie
cient to diftinguith it. '

Seecies IIL
Mineralized by Sulphur.
Antimény. 3

8§ Its colour is dark, or Bluifh grey; its
Y 3 texture
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Seecies IV.. o
Mineralized by Sulpbur and Arfemic. -
Arfenicated Antimony.

8. This is the fame as the plumofe: filver
ore mentioned among thofe of filver, Species
11 ; belides the colours: there mentioned, it
is found red or green, andthen contains but
a fmall proportion of filver; its texture fila=
mentous, very brittle and fufible.

9. It isanalyfed by folution in aqua regia;
both the regulus and arfenic remain 'in the
folution ; the fulphur is feparated by filtra-
tion ; if the folution be then boiled with
twice its weight of ftrong nitrous acid, the
regulus of antimony will be precipitated by
dephlogiftication, and the arfenic converted
into anacid, which will remain in the liquor,
and may be procured by evaporation to
drynefs. ‘

‘10, If filver or copper be fufpe&ed in this
orey it fhould be treated in as Chap. 3. N? 25.

CHAP. XL
Regulus of Arfenic,

- 1. Of a bright yellowifh white colour, but
foon lofesits luftre, and grows black by expo«
‘ Y4 T e
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fure to the air ; it is of a loofe ftruture, very
brittle, and of a lamellar texture ; its fpecific
gravity is 8,310 ; if laid on a red hot iron it
burns with a flight flame, white {moke, and
garlick fmell, is wholly volatilized, and tinges
a plate of copper held over it white ; it is
eafily foluble in the nitrous acid, more diffi~
cultly in the vitriolic, and fcarce at all in the
marine ; boiling oils alfo diffolveit ; it de-
tonates with nitre.

Species I.

Native, Scherben Cobalt, Fliegery?ein, Cobalt
teflacé.

2. Of a lead colour, of different degrees
of hardnefs, friable, and of a fcaly texture,
feldom, if ever, cryftalized ; it poflefles all
the properties of the regulus above de-
fcribed, '

3. It may be analyfed by folution in aqua
regia; the filver, if any, will remain preci-
pitated ; the iron, of which it commonly
contains a fmall proportion, will remain in
the folution ; but if a fmall quantity of water
be added to the folution, the calx of arfenic
will be precipitated, and the iron remain.

4 Mifpickel,which confifts of arfenic nearly .
ina reguline ftate united with iron, has al--

ready
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ready been mentioned among the iron ores,
Species 2o.

SpECIES II.

Minerdlized by the aerial Acid.
Calciform arfenical Ore, native Calx of Arfenié,

os arfenici.

5. It is found either indurated in the form
of white opake, tranfparent, or femi-tranf- -
parent cryftals, or in a loofe powdery flate,
frequently mixed with native arfenic; it is
volatil when heated, though lefs fo than the
regulus ; it does not detonate with nitre,
though an effervefcence arifes.

Its fpecific gravity is from 3,706 to §,000;
it is foluble in about ~oor 8o times its weight
of water in the temperature of 60, orin 1§
or 20 times its weight of boiling water ; the
folution turns tinGure of turnfole red, and
fyrup of violets green; it is fcarcely foluble
in the vitriolic acid, fomething more in the
marine, and moft perfectly in the nitrous di-
luted; when ina powdery form, it is called
Sos arjbmu, and has been oftcn taken for a
calcareous earth.

6. White pyrites, which confifts of the calx
of arfemc, mixed with fulphurated iron, has
been
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been defcribed among the iron ores. Spe~
cies 19.

Seecres 1IL
Mineralized by Sulphur.

l7. Of this there are two Varieties, the
ellow and the red; both are fublimable in
clofe veflels, detonate with nitre, with fixed
alkalis form a hepar, and are foluble in oils.

I. VARIETY.

Yellow, Orpiment.

8. This is rarely found cryftalized. Baron
Born once found it in a polyhzdral form ina
blue clay in Hungary; it is generally com-
pofed of fhining, flexible laminz like mica,
more or lefs folid ; its fpecific gravity is about

3,315; it contains only about %5 of its

10

weight of fulphur ; it burns with a blye flame,

IL. VARrIETY.
Red, Realgar, Raufchgelbe.

9. It is found either in fhapelefs or flaladtia
tical maffes, opake or femi-tran{parent, or
tranfparent and regularly cryftalized in octo-
hzdral pyramids-or prifms, and then caled
ruby of arfemic ; its fpecific gravity is 3,225,

. 100
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100 parts of it contain 16 of fulphur; ni~
trous acid foon deftroys its rednefs.

10. To analyfe thefe ores, they fhould be
digefted in marine acid, adding the nitrous
by degrees to help the folution ; the fulphur.
will be found on the filter ; the arfenic will
remain in_the folution, and may be precipi-
tated in its metallic form by zinc, adding.
{pirit of wine to the folution. 2 Bergm. 442,

Sepecies IV,
Calx of A{ﬁmc diffufed through Earths or

Stones.

- ¥1. Henckel mentions a grey or bluith marl
in which this calx was found ; clay and cal-
~ careous ftones are alfo fometimes impregnated
with its it is difcovered either by the fmell
when laid on burning coals, or by lixiviation,

12. In the dry way calx of arfenic isfepa- -
rated from the ores which contain it by fub-
Jimation in a well luted retort, and a gradual
heat, but fome always remains, which eannot
. be expelled but by an open fire and the addi~
tlon of charcoal,

13. White arfenic, ‘that is, calx of arfenic,

18 reduced to a regulus, either by quickly
melting it with a mixture of 2 parts foft
foap,
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foap, and two parts of mineral alkali, pouring
it when in fufion into a hot iron cone, or by
mixing it with oil to the confiftence of a
{yrup, and then with a gradual heat diftilling
- the whole to drynefs; towards the end the
regulus fublimes, and may be made more
perfe® by a fecond diftillation with its
own weight of oil; by reafon of the offenfive
fmell the diftillation fhould be made in the
open air.

CHAP XIL

Bifmuth.

1. Bifmuth is of a reddith or yellowith
white colour, of a lamellar texture mode-
rately hard, and brittle ; its fpecific gravity
exceeds that of any of the femi-metals, or
even moft of the intire metals, yielding only
to that of platina, gold, mercury, lead and
filver, being from 9,600 to 9,700; its fufi
bility is nearly as that of lead; it is eafily
foluble in nitrous acid or aqua regia, but
fcarcely in the vitriolic, and fhll lefs in the
marine ; its folution is colourlefs, and is pre~
cipitable by the addition of pure water.

2. 113 grains of this grecipitate from
nitrous acid, well wafhed and dried, are equi~
valent to 100 of bifmuth in its metallic form.

Seeciks. L.
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‘Species 1.

Nativeo

. This is the commoneft of all native me-
tallic fubftances, and is generally found either
in cubes or o&tagons, or of a dentritical form,
or in that of thin laminz invefting the ores
" of other metals, particularly thofe of cobalt,
from which it is eafily diftinguifhed and fepa~
rated by its great fufibility ; it is faid to be
fometimes alloyed with filver; if fo, they are
eafily feparated by folution in nitrous acid,
and the addition of water, which precipitates
only the bifmuth, and leaves every other
metal in the folution.

Seecies IL 4
Mineralized by the aerial Acid.
Native Calx of Bifmuth.

4. When pure it is of a yellowith white
colour, and either in a powdery form, or in-
durated like mortar ; but it is frequently of
a greenifh yellow colour, being mixed with
ores of other metals ; the red and yellow part
is moft commonly cobalt ore, though it
has often been miftaken for bifmuth ; itisfre-
quentlyfoundin glittering particlesinter{perfed
through ftones of various kinds ; filver, iron,
and other metals are alfo' found in it; from

all
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all which it is feparable by folution in nitfou$
acid, as before explained.

Mineralized by the witriolic Acid.
Wifmuth Bluth.

§. This is faid to be of a yellowith, fed=
.difh, or variegated colour, and to be found
mixed with the calx of bifmuth, incrufting
other ores. Veltheim Grundrifs.

Mineralized by Sulphur.

6. It is chiefly found in Sweden, is of a
bluith grey colour, lamellar texture, and tef<
fellar form like galena, but much heavier; it
fometimes prefents parallel ftriz like anti-
mony, and its colour is variegatéd; it is
faid to contain befides bifmuth alfo cobalt
and arfenic. 3 Lin. von Gmelin, 133. 'This
ore is very fufible, and the fulphur moﬁly fe<
+ parates on {corification ; it is foluble in nitrous
acid, and is analyfed like the foregoing ores,

‘Minerjalz'zed by Sulpbur with Iron.

7. This is faid to be of a lamellar cunei<
form texture, and to be found in Norway.

8. In the dry way bifmuth is extrafted |
from its ftony ores by mixing 2 parts of the
pulverized
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pulverized ore with 1 of pounded glafs, and
1 of calcined borax, melting the wholeina
crucible lined with charcoal.

CHAP. XIIL
Cobalt.

1.. Cobalt, or regulus of cobalt, as it is
called by fome, is of a bluith grey colour,
very hard, " brittle, and fteel grained ; its fpe-
cific gravity is about 7,700; its fufibility is
nearly as that of copper ; it is difficultly cal-
cined, and its calx is of a blue, fo deepas to
appear almoft black; and this calx melted
with borax, or pota{h and white filiceous
fand, gives a blue glafs : this calx is not vo-
latil ; the regulus is eafily foluble in fpirit of
nitre or aqua regia, and the colour of the fo-
lution is red, but difficultly in the vitriolic
and fcare at all in the marine acid ; the calx
is more eafily diffolved by thefe acids; it
yields even to the acetous. -

Seecres I.
Natwe.

2. This has not as yet been found; that \

which pafles for fuch is mineralized by
arfenic. -

SPECIES
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Species IL
Mineralized by the aerial acid.

Black Ochre of Cobalt, Vitreous Ore of Cobalt,
Kobalt mulm, Schlaken-Kobalt.

3. This appears either in a loofe, powdery
form, fometimes as fine as lamp black, either
grey or blackifh, and called cobalt ochre, or

.in black indurated fcoriform mafles, called
Schlaken Kobalt, or vitreous cobaltic ore:
they are both commonly free from fulphur
and arfenic, and when there are any, they
are only mechanically mixed with this ore;
fome {mall proportion of copper and iron is
alfo fometimes found in it; it is frequently
imbodied in ftones or fands of a black co-
lour; talc, chalk and gypfum impregnated
with it have been called by the fame name,
and by fome Spiege/ Cobalt; it is alo con-
“tained in fome green and blue earths as al-
ready mentioned, p. 78, and 79.

4. Toanalyfe this ore let it be diffolved in
the nitrous acid; a plate-of copper dipped in
the folution will difcover and precipitate the
filver, if any, and a plate of iron will dif-
.cover and precipitate copper, if the folution
contains any ; but it thould fpeedily be with=
drawn left the cobalt alfo fhould be precipi-

. tated ;
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tated ; then the whole thould be precipitated .
by a fized alkali, and dephlogifticated by ab«
fira&tion of the nitrous acid and calcination ;
if the calx be then digefted in diftilled vine-
gar, the cobaltic part alone will be taken up,
and may be precipitated by mild mineral al-
kali. 160 gr. of this precipitate denote 100
of cobalt in its metallic ftate.

Seecies IIL
Mineralized by the Vitriolic or Arfenical Acids.

Red Cobalt Qchre, Kobalt bluth, Fleurs de
Cobalt.

§. This alfo is found either Xofe and pure,
or mixed with chalk or gypfum, or indurated
and cryftalized in tetrahzdral cryftals, or ina
" ftalactitical form ; it melts eafily, and then
becomes blue ; it frequently invefts other co-
baltic ores, and is found fometimes in ftones,
or fand. Mr. Bergman has thewn that the
arfenical acid, and not the calx of arfenic,
enters into this combination, for cobalt is
never red, but when united to an acid.

6. To analyfe this ore, Mr. Bergman ad-
vifes to diffolve it in water, agidulated with
fome acid (fuppofe the nitrous) and then to
precipitate the cobaltic part with mild .mi-
neral alkali ; the hquor will contain cubic

mtr«:
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nitre and Glauber’s falt, if the vitriolic acid
be the mineralizer, or arfenicated foda, if the
arfenical acid exifts in the compaund, -

SPEcxi?,s Iv.
Minerahzed by Arfenic, with fearce any Iron.

Grey Gobalt Ore. Stahl derben Kobalt, Glantz
Cobalt.

7. Solid, heavy, compa& fometimes of a
dull, and fometimes of a bright appearance,
frequently cryftilized in a teflelar, fometimes
in a dendritical form, and generally fo hard
as to give fire with fteel.

8. It is analyfed by folution in aqua regia,
or nitrous acid and evaporation to drynefs;
the reftduum treated with the acetous acid
‘will yield to it the cobaltic part; the arfenic
fhould at firft be precxpltated by the addition
of water.

9. Or elfe this ore may firft be roafted to
expell the arfenic, and then treated with ni-
trous acid, the cobalt will be diffolved with
very little of the iron, then by boiling the
folution moft of theiron will be precipitated,
and by adding a fixed alkali, the remainder
of the iron will firft be precipitated yellowith,
and aftcrwards the cobalt reddith. Mem. Bcr}

1779
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'1979. P. 16, So alfo the Pruffian alkali will firft
precipitate the iron blue, and afterwards the
cobalt reddith, (‘zbd.) or rather grey.

Seecies V.
Mineralized by Sulpbur and Arfenic with Iron,
White arfenicated Cobalt Ore, Kobalt Glantz.

10, This bears a great refemblance to the
laft, but is fofter, for it never ftrikes fire with
fteel, and fometimes itis fo foft that it may be
fcraped with a knife ; it moftly appears under
fome polygon form ; the moft fhining forts
of this, and of the former Species, have been
called Cobalt Glantz.

It is analyfable like the former Species ; the
fulphur may be caught on the filter. -

Species VI.

Minerahzed by a fmall Proportion of Sulphur,
with a notable Proportion of Iron without
 any Arfemc.

* White unarfenicated Cobalt Ore,

11. It is fometimes found in large mafles,
and fometimes in grains cryftalized, of a dull
white colour, and frequestly bears the ap-

42 pearance
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pearance of mifpickel ; it becomes black, and
not red by calcination, which diftinguifhes it
from pyrites; it contains fo litde fulphur,
that none can be extrated from it; when
diffolved in aqua regia, its folution is yellow
while cold, but greenith when boiling, which
viciffitude of colour is peculiar to marine co-
balt ; it contains much more iron than it does
cobalt.

12.. In the dry way cobaltic ores, after free-
fing them from their matrix by wathing, and
from fulphur and arfenic by roafting, - are re-
duced by melting them with three parts black
flux in a lined and covered crucnble, in a fmith’s
forge ; the beft orées contain from 60 to 8o
per cent. of regulus, the worft under 25 per
cent.  Smalt is reducible in the fame manner,

13. To effay the tinging power of cobaltic
ores, the roafted ore is melted with three
times its weight of pot-ath, and five times its
weight of pounded glals or flint, putting in
the pot afh firft, then the glafs or flint, and
overall the ore.  Schaf. 322.

14. If any bifmuth be contained in- the
cobalt ore, it will not mix with the regulusof
cobalt, unlefs nickel alfo bg contained in it,
but will imply adherg to it, 3ud mey be fe-

~ : P‘Womd
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parated by.the hammer, or by telting it, as
it melts much eafier than cobalt; when
cobalt is by means of nickel united to bife
muth, the compound is called Spefs; fo alfo
is a compound of cobalt, nickel, bifmuth,
fulphur and arfenic, :

15+ In general, cobaltic ores are knowan
by their property of affording fympathetic
ink when digefted in aqua regia, after the
bifmuth is precipitated by the addition of
water,

CHAP XIV,
Nickel,

1. Nickel is a reddith white femi-metat of
great hardnefs, fo that it can fcarce be filed,
and of an equable texture s its fpecific gra-
~ vity varies according to its purity from 7,421
to 9,000, the pureft being the heavieft ; when
.very pure it is in fome degree malleable, and
always magnetic, and hence it is deemed to re-
tain iron. The fufibility of the common re-
gulus is nearly as that of copper : it calcines’
‘more difficultly than ébbast; its calx is green,
and rifes in a tuberofe fungous form ; it is
difficultly foluble in the vitriolic or marine
acid, but eafily in the nitrous ; all thefe folu-
tions are green, and volatil alkali turns them

- Z3 . blue,
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blue, but iron difcovers no copper in them,
as it does in every combination of copper,
fulphur, iron, arfenic and cobalt. Hencé
nickel muft be deemed a diftinét femi-metal :
befides, Mr. Bergman has fhewn that ful-
phur, arfenic and cobalt may be perfeitly fe-
parated from it, though perhaps iron cannot ;
but it feems to me very probable that nickel
itfelf may be magnetic: the pureft regulus is
much more difficultly calcined or melted.

Species I.
Native.

2, This is mentioned by Mr. Rinman to
have been lately found in a mine of cobalt in
Heffe ; it is very heavy, and- of a liver colour,
‘that is, dark red ; when pulverized and roaft-
“ed under a muffle, it forms green excrefcences,
and fmokes, but its fmoke has no particular _
fmell, and no fublimate, whether fulphureous
or arfenical, can be caught; it is foluble in
acids, and the folution is green; but a po-
lithed iron plate difcovers no copper.

Seecres I
Mineralized by the aerial Acid,
Native Calx of Nickel,

3. It is found in the form of a green calx,
. mixed
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thixed with calx of iron, fcattered over the
ore of kupfernickel; alfo in fome green

clays. Cronff. §. 255.

Seecigs 1Ii.
Mitieralized by the Vitriolic Aeid.
Vitriol of Nickel. |
4 Already mentioned in the 2d Part,
P 195 :
Seecies IV.

Mmeralezed by Sulphur and Arfenic, with Co~
balt and Iron.

Kupfernickel.

5. This is of a reddifh yellow brxght co-
lour ; its textute either uniform, granular or
fcaly, bright in its fra®ure, very heavy, and
generally covered with a greenifh efflorefcence;
by calcination it lofes much of its fulphur,
and becomes gteen, forming fungous rami-
fications.

6. Its analyfis in the moift way is as yet
very imperfe&t; by folution in' the nitrous
acid it is freed from its fulphur, and by ad-
ding water to the folution, bifmuth, if any,
may be precipitated, as may filver if con-

Z 4 tained



344 Elements of Mineralogy.

tained in it by the marine acid, and copper
when any by iron. To feparate cobalt from
nickel when the cobalt is in confiderable quan-
tity, Mr. Gerbard advifes to drop a faturate
folution of the roafted ore in nitrous acid, into
liquid volatil alkali : the cobaltic part is in-
ftantly re-diffolved, and afflumes a garnet co-
lour; when filtered a grey powder remains
on the filter, which is the nickel : the cobalt
may be precipitated from the volatil alkali by
aoy acid. Mem. Berlin, 1779, p. 17 and 18.
cobalt may alfo, in fome meafure, be fepa-
rated from nickel, by melting it with three
times its weight of liver of fulphur; the co-
balt will be taken up, and may be feparated
by lixiviation. 2 Bergm. 244.

7. In the dry way a regulus is obtained
from the ores of nickel by Iong continued
torrefaltion, which expels much of the ful-
phur and arfenic, and then melting the green
calx thus obtained, with twice or thrice its
weight of black flux in an open crucible co-
vered with common falt by the ftrongeft fire
of a fmith’s forge, a regulus isfound, which
amounts to from 30 to o per cent. of the
weight of the green powder: this regulus
flill contains fulphur, arfenic, cobalt and
iron; its further depuration is very laborious,
and may be feen in the fecond volume of Mr.
Bergman’s works. ‘

‘ 8 It
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8. It is highly probable that nickel exifts

in fome fpecies of roof flates, and in horn-

flones, whofe folution in fpirit of nitre is of
a green colour.

CHAP. XV.
Regulus of Mangancfe.

1. This femi-metal was for the firft time
clearly defcribed, and its properties admirably
inveftigated and explained by Mr. Scheele in
the Memoirs of Stockbolm, for the year 1774.
It was afterwards exhibited in its metallic
form by Mr. Gabn, and its properties in that
ftate, defcribed by Mr. Bergman in the fecond
volume of his works ; fince that publication
it has frequently been produced in France

by Meflrs. Morveau and Lapeiroufe, and lately
here by Mr. Woulfe.

2. This regulus is of a dudky white colour,
an irregular and uneven furface, arifing from
its imperfet fufion ; in its fra&ure it is bright
and thining, but foon tarnifhes by expofure
to the air; itis harder than iron, lefs fufible,
and very brittle ; its {pecific gravity is 6,8 50.
‘When pulverized it is always magnetic,
though larger pieces be not fo; if it be ex-
pofed to the air, particularly in moift weather,
it foon crumbles into a blackifh brown pow-

. der,
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der, which is fomething heavier than the
régulus. It is foluble in acids, but moft readily
in the nitrous, and its folutions aré moftly
colourlefs, but that in the nitrous is generally
brownith from a flight taint of iron, but there
is always a fpungy refiduum of the nature
of plumbago, left undiffolved. Thefe folu-
tions give a white precipitate with aerated
alkalis, which precipitate when heated graws

black.

3. The regulus is obtained by mixing the
calx or ore of Manganefe with pitch, making
it into a ball, and putting it inte a crucible
lined with powdered charcoal % of an inch
thick on the fides, and ~ofan mch at bottom,
then filling the empty fpacc with powdered
charcoal, covering the crucible with another
inverted and luted on, and expofing it to the
ftrongeft heag of a forge for an hour or more.

SpeciEs I.

Native.

4. This has not as yet becn found, fior
can it be expe@ed, (unlefs perhaps alloyed
in native iron) as manganefe lofes the pro-
portion of phlogifton neceflary to its me-
tallic form, more readlly than any other me-
tallic fubftance,

SPECIES
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.Seecies 1L,

Mineralized by z“be Aderial Acid.
Native Calces of Manganefe,

§. The aerial acid is the only mineralizer of
manganefe in a dry ftate, yet known ; and
according to the different degrees of phloglfh- '
cation of the manganefe, it forms with it calces’
of different colours and different properties, to
underftand which it is neceffary to remark,
that when manganefe is as much phlogifti-
cated as it can be, without being in a reguline
ftate, it forms a white calx, which contains
a large portion of fixed air (about 40 per
cent.) which enables it to retain phlogifton,
as the compound of acid and calx, at<
trats phlogifton more ftrongly than either
does when fingle; in proportion .to its de-
phlogiftication, and by union with other fub-
ftances, its.colour is either blue, green, yellow,
red, brown or black; blue, is that which it
acquires from the proportion of phlogifton,
which it is enabled to retain by reafon
of its union with fixed alkalis; green arifes
from a mixture of the blue with the yellow
calx of iron; yellow always arifes from the
prevalence of the calx of iron; red, from a
flight. phlogdhcatlon of the calx of manga-
nefe; black, from its thorough dephlogifti-

. cation,.




-8 Elements of Minerdlogy.

cation. Yet if the black calx be long roafted,
it becomes green, which I think arifes from
the expulfion of fixed air, which leaves its
phlogifion with the manganefe, and thus
produces a blue, which mixed with the yellow
calx of iron, gives a green; brown arifes from
a mixture of the red and black calces of
manganefe. Thefe obfervations I have ex-
traCted from Mr.Scheele’s incomparable differ«
tation.

6. All thefe calces, of whatever colout
they may be, communicate a garnet colour
to glafs of borax, when treated with a blow
pipe, for being melted into a round globule,
the furrounding atmofphere - dephlogifticates
them fufficiently to make them afflume this
colour. ‘

«. Hence we may diftinguith 3 principal
‘varieties of the native-calk of manganefe, the
white, the red, and the black.

I. VARIETY.

White Ore of Manganefe.

8. This contains but a very fmall propottion
of -iron ; it has been found by Mr. Rinman
both in {mall white cryftals, and in round
mafles inthe cavities of quartz and adhering

to glanzblend, rather lefs hard than lime-
. , . ftone,

-
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fone, of a fparry texture, and fcarcely mag-
netic even after roafting, foluble with effer-
vefcence in nitrous acid, and affording a
colourlefs folution, which folution, with mild
alkalis, gave a white precipitate, and the pre-
cipitate, when heated, prefently grew black 5
a fure criterion of manganefe. Mem, Stock,
1765.

9. Mr. Lapeiroufe found this white ore in
the form of a fpungy efflorefcence, vegetating .
on the furface of fome iron ores, particularly -
hzmatites, ' ’

10, It has been feen alfo by Mr. Rinman
in the form of a calcareous fpar, of the colour
of rofin, and fomewhat fhining, in fome
places covered over with a footy powder,
and in thin pieces femi-tranfparent at the
edges, and not hard enough to firike fire with
fteel; nitrous acid diffolves it almoft intirely,
with mild alkalis the folution gives a whimw
precipitate, which blackens when heated. It

confifts of manganefe imbodied in zeobte, it .

melts per f¢ with the blow pipe into a whitith
grey porous flag, and with the addition of
calcined borax gives a garnet coloured glafs.

- 11. Many of white fparry iron ores may
alfo be claffed among the ores of manga-
\ ' nefe,
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nefe, as they contain more of it than of
iron.

II. VARIETY.

Red Ore of Manganefe.

12. It contains lefs fixed air, and is accom-
panied with more iron than the former va-
riety, and alfo with calcareous or ponderous
earth and filex. It is found either loofe and
femi-indurated in a matrix of calcareous fpar,
or talky fhiftus, or on hzmetites and other
iron ores, or in heavyhard mafles of a lamellar,
radiated, or equable texture, or cryflalized in
pyramids, rhomboids, or fhort bright brittle
needles. 1§. Roz. 69.

I11. VAR.IETY.

Black and Brown Ore of Manganefe.

13. I place thefe together, as they differ
but little; they are found either cryfalized in
the fame form as the red ore, or in folid
maffes, fome of which have a metallic ap-
pearance, others are dull, earthy, and mixed
or embodied with quartz, or in a loofe earthy
form ; their fpecific gravity is about 4,000
" both, particularly the brown and the red are
foluble in fome meafure by digeftion in oil of
vitriol, and the folution is at firft reddith, but

afterwagds

-
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p.fterwards becomes co]ourleﬁz, unlefs they
contain a large proportion of iron. But the
dephlogifticated nitrous acid does not at on
them except fugar be added, and then this
acid, as well as the concentrated .vitriolic,
operates a colourlefs folution, which with mild
alkalis, gives a white precipitate of the fame
nature as the firft variety ; they contain more
iron and lefs fixed air than the former va-
rieties. :

14, Perigord Stone belongs to this variety,
it is of a dark grey colour like bafaltes or trapp,
may be fcraped with a knife, yet is difficultly
broken ; when calcined it becomes of a red-
dith brown colour and harder, but not mag-
netic. Its fpecific gravity is confiderable, it
does not melt per /e; but with borax it affords
an amethyftine glafs ; nitrous acid - fcarcely
* alts on it without the addition of fugar,
this ftone feems alfo to contain argill, and
fome portion of iron,

15. One of the moft remarkable ores of
manganefe is that called black wad ; it is of
a dark brown colour, partly in powder and
partly indurated, and brittle.  If half a pound
of this be dried before a fire, and afterwards
{uffered to cool for about an hour, and then
. two ounces of lintfeed il be gradually poured
on it, mixing them loofely like barm with

S flour,
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flour, little clots will be formed, and in fome-
thing more than half an hour the whole will
gradually grow hot, and at laft burft into a
flame, as I have feen feveral times at the
houfe of Sir Jofecph Banks. The tempera-
ture of the room where the experiment was
made was about 50 : the heat this ore was
expofed to while drying might be about 130,

16. According to Mr. Wedgewood’s ana-
lyfis 100 parts of black wad contain 43 of
manganefe, 43 of iron, 4,5 of lead, and §
of mica.

17. To analyfe the abovementioned ores
they fhould be firft roafted to dephlogifticate,
the calx of manganefe, and iron if any, then
treated with dephlogifticated nitrous aeird to
diffolve the earthis ; the refiduum fhould then
be treated with nitrous acid and fugar, by
which means a colourlefs folution of manga-«
nefe will be obtained, which being precipi-
tated by aerated mineral alkali, will give a
precipitate 100 gr. of which are equivalent
to 100 of regulusof manganefe.

18. Many fpecies of iron ore contain man~
ganefe. To difcover it, let the iron be dif-
folved in fome acid, and precipitated by the
Pruffian alkali ; let the folution be poured
off, and the precipitate digefted in pure

water §
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water, the Pryfian manganefe will be dif-
folved, and the Pruffian iron remain undif=
folved. See alfo Chap. 5. N? 41 and §3.
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Manganefe in Vegetables.

19. ¢ Manganefe feems to- be contained
in the athes of moft vegetables, and to it
the blue or greenith colour of calcined ve-
getable alkali is owing. Thefe colours
are generally attributed to the phlogifton
of the alkali ; but if fo, they fhould not
be found in fixed nitre, as the nitrous acid
fhould carry off during its decompofition
all the phlogifton ; yet this alkali is always
greenith, {o that the colour feems to arife
from the afhes of the charcoal with which
the nitre was decompofed. If 3 parts of
thc alkali of tartar, 1 of fifted athes, and
# of nitre be melted together, they form
a dark green mafs, which being diffolved
in water affords a beautiful green folution,
and this being filtered, on the additionof a
few drops of oil of vitriol, becomes red,
and after a few days a brown powder is
depofited, whxch has the properties of
manganefe.”  Schecle §6 Mem. Stock.

1774, P. 189.  The athes of ferpyllym con~
tain very little of it, thofc of trees contaip -

‘mofl. Zud, 180,

Aa CHAP,
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CHAP. XVIL
Siderite. B
1. The firft diftin& ﬁention I find made

‘of this fubftance is M the Mineralogy of Mr,
" Monnet, p. 384, printed in 17793 but the

merit of difcovering its nature is undoubt-
‘edly due to Mr. Meyer of Stetin, who, not
contenting himfelf with vague generalities,
developed its principal properties by a feries
of ingenious and well connefted experi-
ments publifhed among the Memoirs of the
philofophical fociety of Berlin for the year
1781 and 1782 ; fome few of which he alfo
mentioned in the Memoirs of the preceding
year. Mr. Bergman, ignorant of what Mr,
Meyer had done, arrived at the fame conclu-

- fions nearly at the fame time, as may be

feen in the 3d volume of his works, and
difcovered fome additional properties of this
new femi-metallic fubftance. From thefe
fources I have extralted the followmg ac-
‘count of it,

2. Sxderxte is principally found in iron, of
the firft fufion or caftiron, and in the ores of
coldfhort iron. ‘The manner of its extralion

“ has been already mentioned, Chap. g. N?

46 A pound of caft jron fometimes affords
about
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about 12 draghms of this calx, whofe natural
colour is white, but it is generally. tinged
‘brown or yellow from a mixture of the calx
of, iron. Mr. Bergrman purifies it by repeat-
edly abftralting the nitrous acid over it,
-which dephlog;ﬁlcates the iron, and leaves
the dalx of fiderite ®foluble in the mmeral

acids, but not in the acetous.

8. The folutions of it in the vitriolic and
marine acids cryftalize, though very diffi-
cultly ; it rather tends to form a jelly, parti-
cularly if there be an excefs of acid; the fo-
lution in the nitrous is reddith, and in, the
‘maripe yellowith ; all are flowly precipitable
by water. .

. This calx is alfo in fome meafure fo-
iuble in water, but 1 part of it requires 1 500
of boiling water for its folution.

5. Alkalis, both fixed and volatil, have
fome a&ion on it, and acquire a brown tinge
~from it,

6. In the dry way it melts per f¢ on char-
coal, and is not volatil ; it gives glafs a green
colour, except it meets phlogifton, and then
the colour is brown,

7+ It is reduced to a regulus by melting it
A Aaz . with
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with half its weight of borax in a crucible
lined to the thickmefs of - of an inch with
a mixture of charcoal and a little clay, and
expofing it to the fire of a fmith’s forge for
three quarters of an hour.

8. The regulus is of a fteel grey colour,
not {o hard as cobalt, exceeding brittle, not
magnetic in fmall pieces, though flightly fo
when powdered. {ts texture is granular;
its fpecthic gravity about 6,710.

9. Its fufibility is nearly as that of cop-
per, and it feems to contain fomething more
philogifton than iron does; it is not volatll
when heated.

10, It is very difficultly foluble in any
acidy and requires the afliftance of heat ; after
cbullition for fome days the nitrous acid out
of g grains diffolved only 4, aqua regia 4,2,
dilute wvitriolic acid 3,5, and the marine
Infufion of galls turns thefe folutions black }
the Pruffian alkali gives a dark blue precipi=
tate, and common alkalis a white precipitate,

r1. It precipitates gold, filver and copper
very flowly from their folutions, and in their
metallic form ; but lead from nitrous acid in
the form of a calx; it does not precipitate

mercury from the mtrous acidy’
12. It
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12. It is itfelf precipitated from the ni-

trous acid in the form of a brown calx by

- zinc and iron. Copper feems to precipitate

only a little dephlogifticated iron from it, to

which a little of the white calx is united;
lead alfo produces the fame effect.

13 It does not d_etonat;: with nitre, though
it alkalizes it, and is dephlogifticated by it.

14. It does not unite with fulphur.

15. It fublimes with fal ammoniac, and
takes a yellow colour.

16 1t does not amalgamate with mercury,
but when in fufion it unites with iron, cop=
per, or cobalt, but not with any other me-
tal, except perhaps nickel, which has not:
been tried 5 it converts bar iron into the ftate
of crude or caft iron, and when in a fmaller
proportion renders it co/dfbort.

CH AP, XXIIL

Molybdena. Molybdena membranacea Cronft.
154. Wafferbley of the Germaus.

1. It refembles plumbago, but its lamine
are larger, brighter, and when thin flightly
flexible ; it is of a lead colour, and does not

Aaz =~ ftrike
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firike fire with fteel s its fpecxﬁc gravn'.y is:
4569

2. In an open fire it is almoft intirely vo-
atil and infufible. Microcofmic falt or borax
fcarcely affet it, but it is ated upon with
much effervefcence by mineral alkali, and
with it forms a reddifh mafs, which fmells of
fulphur.

3. It . is affeCted by no acid, but the ni-
trous and arfenical, both require the affiftance
of heat; the latter is converted into orpi-
ment.

4. Mr. Scheele has found it to confift of an
.acid of a peculiar nature united to fulphur;
a {fmall proportion of iron is commonly found
in it ; but this feems merely fortuitous; 100
parts of it contain about 45 of acid, and §§
of fulphur.

5. Itis decompofed either by detonation
with nitre, or by folution in nitrous acid :
this latter method is the readieft: for this
purpofe it is to be § times diftilled, each time
with 4 times its weight of {pirit of nitre ; a
white calx at laft remains, which is the mo-
lybdenous acid.

6. This acid is foluble in 570 times its
wmght
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eight of water in the temperature of 6o
the folution reddens that of litmus, precipi=
tates fulphur from the folution of liver of
fulphur, &c. the {pecific gravnty of the dry
acid is 3,460. 3 Bergm. 127

_ % This acid is preeipitable from its folu~
tion in water by the Prufian alkali, and
alfo by tin&ture of galls the precipitate is
reddith brown.

8. If this acid be diftilled with three times
its weight of fulphur, it re-prodiices molyb=
dena,

9. The folution of this acid in water
unites to fixed alkalis, and forms cryfta-
lizable falts ; fo it does with calcareous earth,
maghefia, and argill : thefe laft combinationg
are difficultly foluble; it acts adlfo on thé
bafe metals, and with them aflumes a bluith
colour.

10. Thns folution preclpltatcs filver, mer<
cury, or lead from the nitrous acid, and lead
from the marine; but not mercury.

It alfo preeipitates barytes from the nitrous
and marine acids, but no other earth. Mo=
lybdenous barofelenite is foluble in cold

water.
Aag 11. This
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1t. This acid is itfelf foluble in the vi-
triolic acid with the affiftance of heat, and
the folution is blue when cold, though co-
lourlefs while hot ; it is alfo foluble in the
marine acid, but not in the nitrous.

12. Molybdenous tartar and ammoniac
precipitate all metals from their folutions by a
double. affinity. Gold, fublimate corrofive,
zinc and manganefe, are precipitated white;
iron or tin from the marine acid brown; co-

“balt red ; copper blue.

13. Alum and calcareous earth white.
Scheele Mem. Stock, 1778. -

14. 'This acid has been lately reduced by
‘Mr. Hielm, but the properties of the regu-
lus thus obtained are not yet publithed.

CH A P. XVIIL

Of the Tungflienic Acid.

Though this acid, and the manner of ob-
taining it have been already mentioned, p. 38,
yet as it is of a metallic nature, a few of its
diftinguithing properties may properly be in~
ferted here. '

1. Its folution in water reddens that of
litmus ;

L e & -
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Jlitmus; with alkalis it forms cryftalizable
* falts ; with barytes calcareous earth, and mag-
ncﬁa infoluble compounds.

. 2. This folution is precipitated white by
the Pruffian alkali, and the precipitate is {fo=
luble in water.

3. It precipitates the folutions of vitriols
of -iron, zinc, copper, and the nitrous folu-
tions of filver, mercury and lead, and that
of lead in marine acid; all thefe precipitates
are white: the folutlon of tin in marine
acid 1s precipitated blue, but the folutions of
gold and fublimate corrofive are not altered
by it.

4. The folutions of chalk or alum are not
altered by it, but that of barytes in the

acetous acid is precipitated, and the precipi-
tate is infoluble,

CHAP XIX.
Saturnite.

The fubftance to which I ventured to
give this name, is faid by Mr. Monnet, to be
found in the lead mines of Poullacven in
Brittany, and is feparated from the lead ore
during its torrefaltion. According to him
- it refembles lead in its colour apd fpccxﬁc

gravity,
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gravity, is foluble in the fame acids, and withi
the fame phznomena; but it is much more
fufible, very brittle; eafily feorified and vo=
latilized, and refufes to mix with lead when
in fufiod. It were to be withed it was better
cxamined.

CHAP XX

‘ Reflexions on the nature of Cabalt, Nickel; and
Mangancje.

1. The principal reafon why any fimple
fubftances are reckoned f{pecifically different
from each other, is their manifefting pro-
perties permanentiy different in the fame cir=
cumftances, and every fubftance muft bé
deemed fimple, until it can be refolved into
different principles, or formed out of them.
Every other indication is at beft a furmife
grounded on mere poffibility, but deftitute
~ of probability, and therefore inadmiffable in

any exa& {cientifical fyftem ; upon this foun=
dation moft chymifts and mineralogifts have
admitted the abovementioned fubftances to a
diftin& rank among femi-metals. Yet as
fome others defervedly of great note, nimely,
Mr. Pabfi, Mr. Monnet, and Romé de Lifle;
have aflerted, that all, or fome or other of thefe
femi-metals, are either modifications of iron,
or compounds of fome fort; I prefume it will

not be amifs before I conclude this treatife, to
ftate
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ftate the reafons they have alledged, and
Juﬁlfy the opinion I have followed.

Of Cobalt.

2. With regard to cobalt, fome have thought
it to be nothing elfe but a compound of iron
- and arfenic, afferting that fuch a compound
would communicate a blue colour to glafs,
but this pretenfion has been fully refuted by
the experiments of Mr. Brandt. Mem. Sued.
p- 46 and 47. and thofe of Mr. Monnet. Diff.
Des. Mett. p. 279.

3. Others have thought that the tinging
quality is produced in cobalt, merely by its
union with arfenic, becaufe it fometimes
happens, that cobalt will not tinge, unlefs

arfenic be added to it. But the true reafon
of this phznomenon is, that cobalt will not

tinge unlefs it is dephlogifticated, nor even
then unlefs it melts, and it fometimes hap=~
pens that cobalt is too much dephlogifticated,
and then it will not melt in the ufual heat,
without the addition of arfenic, which ferves
as a'flux to it ; for that arfenicis not other-
wife effential to its tinging property is evi-
dent from this, that fome cobalt ores, which
tinge admirably well, are yet abfolutely free
from arfenic, fuch as the vitreous ore, Sp. 2d.

It
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4- Ttis true, that in fome circumftances glafy
may be tinged blue by iron, as Mr. Gmelin
has learnedly fhewn in the sth part of Mr.
Crells Chymical Journal ; but this iron is
not transformed into cobalt ; for if that glafs
be digefted in aqua regia, the folution will
not form a fympathetic ink; but, on the con-
trary, will manifeft every property of iron ;
whereas glafs tinged blue by cobalt will,when
digefted with aqua regia, afford fympathetic
ink, and manifeft the other diftin&ive cha-
ralters of cobalt.

Nickel.

5. Mr. Monnet thinks that cobalt and

nickel are one and the [ame metal, which
when united to iron, exhibits the properties
of, aud is called cobalt, but when free from
iron, is called micke/; fo that nickel is the
fimple fubftance, and cobalt the compound.
The folutions of cobalt he adds are red, merely
on account of the iron, otherwife they would
. be green like thofe of nickel ; the blue tin-
ing matter he fays is inherent in cobalt, but
1t cannot bé developed without the addition
of iron and arfenic. This opinion carries
_ its own refutation with it, for common nickel
. always contains at leaft as much iron as cobalt
does, and yet conftantly gives glafs a reddith
yellow colour, and if ever the addition of
arfenic
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arfenic: makes it &ive & blue tinge 10 glafs,
it is bevaufe it centaims a portion of cobalt,
which is not eafily dephlogifticated, but re~
mains inareguline ftate, and while it rémains
in. this ftate, it can give no tolour to glafs,
but the addition of arfenic dephlogifticates
this portida of cobalt, and thus enables it to
unite to, and tinge glafs, and this is fo trus,
that the addition of nitre, which dephlogif-
ticates ftill more powerfully than arfenic,
produces the fame effet, as Mr. Bergman has
fhewn in his elaborate differtation on Nickel,
2 Nov. A& Ups., p. 243.fo that arfenic is
no way neceflary ; and moreover it is abfo-
lutely falfe, that the addition of iron and
arfenic will ever give nickel the praperties
of cobalt, as Mr. Monnet himfelf maft well
konow, However, the reafons he aledges to
prove the identity of thefe femi-metals are,

‘6. 1 That cobalt and nickel are foluble
in the fame acids, and a&ed on by thefe acids
in the fame manner, all the difference being
that the folutions of cobalt are red, and thofe

-of nickel green; a difference afluredly vory
greaty and which no addition of iron.and arfee
nic to nickel will alter, as it thould agcording
to his fyftem ; for let him combine iton and
arfenic with nickel as he pleafes, he will never
make a fubftance whofe folution in acids will
Ye r¢d, ‘as that of <obalt i&; But further, 1f

by
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by acids he means the mineral acids and the
acetous, then he may as well fay that bif-
muth is the fame fubftance as cobalt and
nickel, for it is a&ed upon by thefe acids
in nearly the fame manner, but if he means
the long tribe of other acids, the affertion is
not true, fince the tartarous acid for inftance
does not at on nickel, Whereas it does on
cobalt.

7. 2! Becaufe though the ores of Nickel
become green by calcination, and thofe of
cobalt, blue, yetif the calcination of the nickel
be continued, its calx will become browwn;
but I do not fee how this change to a reddifh
‘brown, approxnmates nickel to cobalt, any
more than the green colour does, for it 1s
equally different from the blue or chocolate
colour of cobalt, and it appears from Mr,
Bergman’s experiments, that the green colour
arifes from a mixture of arfenic, for when
nickel is thoroughly free from it, its calces
are brown.

8. 3% Becaufe nickel long expofed to the
air, contains a green ruft, as does cobalt
But this appearance would as well indicate

copper

9. 4™ Becaufe both mckel -and  cobalt
unite with the fame metals. He probably
~ forgot
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forgot that cobalt and bifmuth will not unite,
nor will cobalt and filver, or cobalt and lead,
. whereas nickel will unite to any of them
when well purified from cobalt, and with bif=
muth, even without fuch purification.

10. 5““7 Becaufe according to  Cronfled
himfelf, nickel will give a blue colour to
borax. But Mr. Bergman has fhewn, that
when it is well purified from cobalt, it will give
a hyacinthine, and not a blue tinge to borax.
Mr. Monnet adds, that cobalt, melted with
‘quartz and alkali, gives a greens/h brown glafs
" in fome circumftances, and quotes Brandt, but
Brandt fays the colour was reddifh brown,
and in effe&t this colour fhould be expetted
from the fpecies of cobaltic ore he examined,
which was loaded with iron, and from the
manner in which the experiment was con-
du&ed, the cobalt bemg too much dephlo—
glfhcated

1. Laﬁly, he obferves that the cobalt is al-
ways magnetic; but it is to be obferved, that
this magnetifm conftantly decreafes in propor-

* tion as it is freed from iron, and yet the cobalt
remains_ in full pofleflion of all its proper-
ties, therefore its properties do not depend on

* the prefence of iron, and ifit were perfeitly free

from iron (a ftate of purity to which Mr. Monch
fays he has rcduced it, 3 Crell p. 164) it would
nog




368 . Elements of Mineralogy. ,
not be in the leaft magnetic; befides this ar-
gument would {ubvert Mr. Monnct’s own opi-
. nion, for nickel is alfo always magnetic.

12. Mr. Romé de Lifle thinks that nickel
confifts of iron, cobalt and copper intimately
united :* although Mr. Bergman has demon-
ftrated that this opinion is deftitute of any
proof, either fynthetic or analytic; for, in
the firft place, he mixed thefe fubflances in
various proportions, but could produce no-
thing that refembled nickel ; and, in the 2d
place, he fhewed that copper is very feldom
mixed with it, and when it is, may eafily
be feparated, and cobalt alfo may be fepa-
rated though more. difficultly. But Mr.
Romé looks on the blue colour which volatil
alkalis produce in the folutions of mickel, as
an evident fign of its containing copper.
To make this proof of any weight, we muift
, aflume this principle; zbat twe different me-
tals cannot give the fame colour to the fame
menfiruum, which is evidently falfe, for gold
and platina give the fame colour to aqua
regia, to fay nothing of the warious me-
tals,, whofe folutions in nitrous acid are
colourlefs. The only confequence ftrictly de-
ducible from the colour of a menfiruom is
purcly negative; namely, that it daes not

* Chryfilographie, P9t L
: Jingly
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Jingly contain any fubfiance, which is known ts
communicate & different colour to that men-

Soruum in the fame circumflances ; for there ig
fcarce any one property of any fubflance that

- may not be communicable to fome other fub«
ftance, asit is only the aggregate of all their
properties that fully diftinguithes fubftances
from each other:.

~ 13, He further adds, that nickel cannot
be looked upon as a diftin& femi-metal, be-
caufe it cannot be thoroughly purified from
iron. 'What ftrefs fhould be laid on this ar«
- gument, we fhall prefently confider in treat-
ing of manganefe ; but in the mean time we
may obferve that it is far from being clear
that nickel can never be purified from iron;
for the only ground of this fufpicion is, that
the pureft nickel is magnetic; but this muft
be deemed infufficient, unlefs it be taken for
granted that magnetifm is a property inhe-
rent in iron only, and incommunicable to
all other poffible metallic fubftances, as we
know it is to thofe thdt are already known
a pofition which feems to me fully contra-
diCted in the cafe of nickel; for when it is pu«
rified as much as poffible from iron, it becomes
more inftead of /efs magnetic, and even ac-
quires what iron does not, the properties of

a magnet. What hinders us then from al-
" lowing magnetifm, gke-thc property of giv-
. b o i

1ng

| 4
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ing a blue colour to alkalis, to be common

to thofe different metallic fubﬁaaces in which
we find it ?

Ma'l‘s’dmﬁe -

According to Mr. Romé this femi-metal is

a, mixture of iron, zinc and cobalt: that it
contains iron is not denied ; but it is afferted,
that befides iron it contains a peculiar femi-
metal, whofe properties are independent of
the prefence of iron, fince they are abfo-
lutely different from thofe of iron, and every
alloy of iron with any other known metallic
fubftance, and are fo much the more appa-
rent, as the portion of iron it contains is
diminithed. Neverthelefs, Mr. Rome objects
that the regulus of manganefe can never be
totally freed from iron, and that all the ex-
periments hitherto made upon it being made
on a mixed femi-metal, the properties dif-
covered by thefe experiments fhould be
deemed thofe of a mixed, and not thofe of a -
fimple fubftance. But the fallacy of this
reafoning will readily appear, if it be confi-
dered that, though until lately, platina could
not be obtained perfettly free from iron ; yet
the moft judicious chymifts in Europe, Lewu,
Margraaf, Scheffer, Macquer and Baumd, were
of opinion that it was a peculiar diftin& me-
tallic fubftance; and at this day regulus of
antimony and tin are never abfolutelyfftee
. rom
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_from’iron, yet no oné’ dréams of attributing
their peculidr propertiés to an alloy of ifon,
and any othér metal; and indeed if this
manner of realoning weré of any wéight;’
no properties could be attributed to any fimple
fubftance ; for what fubftance can be prOcquc'd;
abfolutely pure ? When was watet rigoroufly
pure ever found or procured, or gold of 24
carats ? . Unlefs therefore we can produce by
art a compound fimilar to'tt Tt ’
" fume to be a mixture, or
reafon why fuch a compour
ficially produced, or unlefs
pofe fuch fubftance, and tl
peculiar properties, or at'l
the fubftraction of any on
conftituent parts, we mufl
fuppofition that fuch fubftar
- compound, as groundlefs rela
fent ftate of our knowledge
and not on mere poflibili
tionally found any affertion. The word mo-
dification has been ftrangely abufed on this
occafion. Cobalt,. nickel . and manganefe,
have been faid to be only modifications of .
iron ; but as long as it is not known wherein
that modification confifts, this word prefents
no idea whatfoever; and any other infignifi-
cant word may as well be ufed. If it be faid
that it dénotes zron with the addition of fome
unknown fubflance, then it would follow at

ba. - leaft,
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leaft, that by diminithing the proportion of
iron, the fpecific properties of the compound
would be altered, which is not true with re-
fpe&t to thefe femi-metals, for the freer they
are from iron, the more perfe&ly they ma-
nifeft their peculiar properties; fo that in
every fenfe this affertion is either falfe or un-
intelligible.

With refpe&t to zinc and cobalt, there is
not the leaft foundation for fufpecting, much
lefs aﬂirmlng, their exiftence in regulus of
manganefe, as they are never found even in
the ore of manganefe, except fortuitoufly;
but, on the contrary, this ore is moft fre-
quently found without a particle of either;
nor does the regulus fhew any property that
approximates it more to them than to other
metallic fubftances, but, on the contrary,
many that belong to no other, nor to an
compound of any other metallic fubftances.

APPENDIX

-
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APPENDIX IL
Geological Obfervations.

Mountains;

ELEVATIONS, confifting chiefly of clay,

fand or gravel, are called Hills, thofe
that confift chiefly of ftone are by mine-
ralogifts called Mountains. As they are the
chief repofitories of minerals, and particu=-
larly of metallic ores, I {hall here relate the
moft interefting obfervations relative to them
that have occurred to me, or that have been
made by others.

Mountains may be cenfidered either with
a view to their antiquity and origin, their
height, or their ftruture.

Of the Antiquity and Origin of Mountains.

In this point of view mountains are di-
vided into primewal, that is, of equal date
with the formation of the globe, and fecon-
dary, or alluvial ; fome add even tertiary ;
but this diftin&ion I think fuperfluous.

: Amon;g the primzval, thofe that confift of
- granite hold the firft place. The higheft
mountains, and moft extenfive ridges in every

Bbj . © part
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part of the globe, are granitical. Thus the
Alps and Pyrenges are the loftieft in Europe,
and particularly fuch of them as confift of
_granite, the Aliasfchan, Uralian and Cau~
"cafus in Afia, and the Andes in America.
From them the greateft rivers derive their
origin. The higheft of them never contain
metallic ores, but fome of the lower contain
veins of copper or tin, as thofe of Saxony,
. Stlefia and Cornwall. The granitic ftones.
next the ore always abound in' mica; petre-
fa&tions are never found in them.

Many of the granite mountains. of A4fia
- and America form large plat-forms at about,
half their height, from which feveral lofty
fpires arife. No fuch plat-forms have been
ogfcrved in the' 4lps or Pyrences.
>
That the formation of thefe mountains
preceded that of vegetables and animals is
~juftly inferred from their containing no or-
ganic remains either in the form of petrifac-
tion or impreffion, from their bulk, exten-
fion and connection, which feem too confi-
derable to be afcribed to fubfequent caufes,
and from thejr ufe and neceflity for the pro-
du&tion of rivers, without which it is hard
to fuppofe that the world bad exifted at any
period fince the creation of animals. Moft
naturalifts arg at prelent agreed that granites
. . Wwerg
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were formed by cryftallization: This opera-
tion probably took place after the formation
of the atmofphere, (which in the hiftory of the
creation is called the firmament) and the gra-
dual excavation of the bed of the ocean ; foon
after which, it is faid, that by the command
of God (that is, by virtue of thelaws of na-
ture which ‘he eftablithed) the dry land ap~
peared ; for by means of the evaporation of
part of the waters into the atmofphere, and
the gradual retreat of -the remainder, the va-
rious fpecies of earths before diflolved or dif-
fufed through this mighty mafs, were difpofed
to coalefce, and among thefe the fkceous muft
have been the firft, as they are the leaft fo-
luble : but as they have an affinity to other
earths with which they were mixed, fome of
thefe muft alfo have united with them in
various ' proportions, and thus have formed
in diftin& maffes the felt fpar, fhoerl and
mica, which compofe the granite. Calca-
reous earth enters very f{paringly into the
compofition of this ftone; but as it is found
in thoerl, which is frequently a component
part of granite, 1t follows that it muft be one
of the primitive earths, and not entirely de-
rived from marine exuviz as many ima<
gine. Quartz can never be fuppofed to be a
produ& of fire, for in a very low heat it
burfts, cracks, and lofes its tranfparency, and
in the higheft we can produce, it is infufible ;

Bbg4 fo
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fo that in every eflential point it is totally une
like to glafs to which fome have compared it.
As granite contains earths of every genus, we
may conclude that all the fimple earths are
coeval with the creation. This obfervation
does not preclude further refearches inte their
compofition; for though water undoubtedly
dates from the creation, yet fome late expe-
riments thew it to be a compound : their fim-
plicity may be only relative ta the prefent
ftate of our knowledge.

Mountains, which confift of /Ame-fone or
marble of a granular or {caly texture, and not
difpofed in ftrata, feem alfo to have preceded
the creation of animals, for no organic traces
are found in them. Alfo thofe that confift of
flones of the argillaceous genus, and of the
6th compound fpecies of the filiceous genus,
feem to be primaval, as they conta'n no or-
ganic remains :. thefe often confift of parallel
ftrata of unequal thicknefs, and the lower are
harder and lefs thick than the upper, whence
the lower feem to have been firft formed, and
the upper latter. They are the principal feat
of metallic fubftances, whofe ores run acrofs
the ftrata in all directions ; hence they are by
the Germans called Gang geburge, and by the
French Montagnes & ﬁlom. Coal is never found
inthem,

I
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It is little to be doubted, but that fubma-
rine volcanos preceded not only the creation -

~of animals, but alfo the feparation of dry land

from the waters, the Mofaic expreffion, Let

‘there be Light, feems to me to denote the

confequences of thofe laws of nature to which
volcanos owe their origin. +The fpecific
gravity of .the globe exceeds 3 or 4 times
that of water, and confequently its proportion

-of earth is greater than that of water; but

at the creation the mafs of water as fpeci-
fically lighter, lay for the moft part at the
furface, until by the excavation of the bed
of the ocean, and by evaporation, it made way
for the appearance of dry land. Hence the
interior regions of the globe, were never fo
overwhelmed with water, but volcanos might-

‘be formed within them, as they are at this

day under the fea. The flame of thefe fires
being adapted to excite the fenfation of light,
fufficiently authorifed Mofcs to call it by that
name, and the period during which it ex-
ifted by that of Day, in contradiftinction to the
period of darknefs which preceded and fuc-
ceeded it. Mr. Giraud de Soulavie has diftinétly
proved the exiftence of thefe primzval vol-
canos, in various parts of his Natural Hiftory
of the South of France.

Alluvial mountains are evidently of pofte-
nor formatxon, as they contain petrcfa&nons

and
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and other veftiges of organic fubﬁanccs, they
are always fratified.

The principal granitic ridges are flanked
by argillaceous, as thefe are by alluvial moun- -

tains.
Of the beight of Mountains.

There is no circumftance relating to moun-
tains, that excites the furprife, or interefts the
curiofity of mankind to a greater degree than
their height ; hence many methods have
been devifed to determine it. The trigono«
metrical is the moft antient, and in many
cafes exa&, but it is often imperfe&, and in
fome cafes impraQicable; the barometrical
alfo remained for a long time imperfet, until
the celebrated Mr. De Luc, with indefatiga-
ble induftry, and uncommon fagacity, brought
it to a degree of accuracy, fcarce to be ex-
pected.  Some improvements have lately
been made in it by Sir George Shuckburgh,
and the calculation has been rendered ftill
more fimple by Mr. Magellan.

In this method the elevation of mountains

is determined by the different heights of 2
columns of mercury, one at the top and the
other at the bottom of the mountain, the de-
gree

4 o
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gree of heat of each being equal, or reduced
to an equality, and the common temperature.
of the atmofphere being given. Two baro-
meters are therefore ufed, and each has a
thermometer annexed to it. 'The degree
of heat to which both barometers are re-

duced, is §5° of Fahrenheit, yet if either of
© the barometers be at 30 inches, and the ther-
mometer attached to it at §5, no reduction
need be made in that barometer ; but if either
barometer be at 30, and the thermometer at-
" tached to it below §5°, we muft add the expan-
fion the mercury would have by the heat of 552,
or if it be above §§° we muft fubtraé the excefs
of expanfion it gains by that heat:* Now every
degree of Fahrenheit produces an expanfion, of,
00304 of the barometrical inch, when the baro-
meter is at 30, therefore when thethermometer:
is at # degrees below or above 55 we muft
add in the former, or fubtra@ in the latter cafe,
0,00304 7 to, or from the barometrical height.
But if the mercury in the barometers ftand
above or below 30 inches, then let the cor-
retion be found as if the mercury were at
30, and let it be denoted by ¢, the correttion
fought by x and the barometrical height 4,

then ';—;: x. 'The thermometers fhould go
alike, or if not, the difference fhould be ob-
ferved and fubtra&ed.

* The frattions to be added or fubtradted, are marked on
@ feparate fcale, called the fcale of corretion,
: The
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The barometrical heights, of both barome-
ters being thus correted, the logarithm of the
number of inchesat which'the mercury in the
upper ftands, is to be fubftracted from the lo-
garithm of that of the lower; the difference
between the 4 firft decimal figures on the left
gives nearly the number of fathoms, as that of
the two laft decimals does of the parts of a
fathom between the upper and lower barome-
ters, which being multiplied into 6, gives the
number of feet and parts of a foot.

I faid nearly, for this height is not exa&.
except when the mean temperature of the
atmofphere is 312,24 of Fahrenheit.

The mean temperature of the atmofphere

is the arithmetical mean between the degrees,
marked by two detached thermometers, one
above, and the other below, both being held
for about an hour in the fhade.

When this medium is 312,24, the above
method is juft, and requires no further cor-
re&ion, but if the medium exceeds, or falls
fhort of 319,24 that difference muft be found,
fuppofe it=d. ’

The approximate height muft now be cor-

reted by multiplying it in feet, into the
fradtion 0,0024%, let the produt=p, then
pd
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pd added to the approximate height,‘ if the
mean temperature be above 31%,24, or fub-

ftralted from that height, if the mean tem-
" perature be below 31,24 gives the true height.

The following example will make the cal-
culation more mtelhglble, the inftruments on
the top of the mountain are denoted by 4,
and thofe at the bottom by B.

OBSERVATIONS.
Barometer A - - 25,19 Inches.
Its attached thermometer 46°

Detached thermometer A 395

Barometer B at the fame time 29,4
Attached thermometer .- 5o
Detached ditto - - 45

CALCULATION.

-

. Here the lower barometer ftands below 30
mchcs, and its attached thermometer below
55° namely at §o. then n=75 and ,00304 x §
=,01§20 this would be the correétion to be
added if the barometer were at 30, but as it
is at 29,4 then
b ¢ - ,29,4 x,01520 _,44688

307 30 30

=,01489.=x
which
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e e 49,40009 _
which is to be added to 29,4 +,01488 =

29,415 its corrected height -

Again the upper barometer is at 25,19 in-
ches, and its attached thermometer at 46 then
#=g.and ¢=,02736 and b ¢ _ 25,19x 02736

300 30
=,02297=x and 2§,19+402297=25,21297
or in round numbers 25,213 as its corrected
height.

Now the logarithm of 29,415 is 1,468568,
and the log. of 25,213 is 1,401624, whofe

) 4685,68
differenceis - = = 4016,24

669,44

‘The difference of the 4 firft figures on the
left, gives the number of fathoms, and is
therefore feparated by a comma from the laft,
which gives the decimal parts of a fathom, and
669,44, x 6=4016,664 feet, this is the' ap-
proximate height.

The mean temperature is next to be found.
The detached thermometer 4 was at. 39,5, and
the detached thermometer B at ‘43, now then

39,5
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39’5 +45=84% and-8_42'1§=42,2 §, which is

therefore the mean temperature of the atmof-
phere ; the difference between this and 31,24
=11,01=d. :

The fralion ,00243 is now to be multi-
plied into 4016,664, the produé is 9,7604
which multiplied into d=10%,462, and as the
mean temperature is above 31,24. pd is to
be added to the approximate height then
4016,66+ 107,46 =4124,12 feet, the true
corrected height.

Some of the moft remarkable mountains,
whofe heights have been taken with tolerable
accuracy are,

IN AMERICA,

Englith feet above the level of the fea.

Chimboragp -~ <« - 20575,8 or 3,89 miles.
El Coragon - - 15783
The townof Quito "= - « 9242
In Arrica.
_ Teneriffe - -« - 11022 DeBorda 13 Roz.
Pico Ruivo in Madeira -~ =~ - g141 Phil, tranf. 1765

In
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IN EuRroPE.

Mont Blanc, higheft of the Alps 15672 Sir G. Shuckburglt
Phil.tr. 13774

Vefuvius in 1776 - . 3938 Sauflure.

Zrma - - - - 10934

Canigou, one of the Pyrenees 9214

St. Bartelemiin paysde Foix 7565

Mont d’Orin Auvergne - - 6696

PuydeDome - - < ga21

Hecla - - =« - 5000 Von Troil.

The height of the Afiatic mountains has
never been accurately determined. Mr. Berg~
man remarks, that the fphericity of the earth
is no more altered by the height of the higheft
mountain, than that of a globe of 2 feet in
diameter, would be by an elevation of the fize
of a grain of fand.

The line of congelation in fummer, under
the Kquator, is at the height of 15400 feet;
at the entrance of the temperate zone, 13428 ;
on Teneriffe; in latitude 28, at about 10003
in Auvergne, in latitude 45, at 6740 nearly;
with us, in latitude §2, it is probably at §740.
The greateft height hithetto afcended, is
15783 feet; in Peru, vegetation ceafes at the
height of 14697 feet, and on the Akps, at
9585, Mr. Sauffure found the air lefs pure
at 3834 feet; Mr, D' Areet obferved, that on

. the
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the Psc de midi (one of the Pyrenees, lower
than Conigon) falt of tartar remained dry
for an hour and a half, though it immediately
moiftened at the bottom of the mountain.
The vapor of marine acid was alfo invifible

- on the fummit. The eleétric and magnetic
powers were as ftrong as on the plain. 8 Roz.

- 403. ' o
Of the Struture of Mountains.

Mountains confidered as to their firucture,
are divided into mtire, firatificd, and confu-

 Jed.

Intire mountains are formed of huge maf-
fes of ftone, without any regular fiffure, and
moftly homogenous; they confift chiefly of
_granite, fometimes of gneifs, fhiftus, flagflone,

- fandftone, limeftone, gypfum, porphyry,
ferpentine, or trapp. Some in Sweden and
Norway confift of iron.

Stratified mountains are thofe whofe mafs
is regularly divided by joints or fiffures;
thefe firata are confidered in relation to.the
angle which their fiffures make with the ho-
rizen and meridian, with refpet to the former
they are called horizontal, rifing, or dipping.
With regard to the latter, they are faid to
run to this or that point fo many degrees s
o - Cge . they
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they are moft commonly parallel to eachother,
and rife or fall with the mountain.

The ftrata of which mountains confift, are
either homaogencous or heterogencauss

Homogenous firatified mountains confift
chiefly of ftones of the argillaceous genus,
as fhifti, hornftones, flagftones, or of the fif-
file compound fpecies of .the filiceous genus,
as gneifs, and metallic rock, or of both, the
one behind the other. Sometimes of pri-
mzval limeftone, that is, limeftone of a gra-
nular or fcaly texture, in which no animal °
veftiges appear. This limeftone repofes on

. the argillaceous or filiceous firata; fometimes

the argillaceous are covered with mafles of
granite, and fometimes with lava.

Thefe mountains, as already obferved, are
the chief feat of metallic ores, particularly
thofe of gneifs, metallic rock, and hornftone.
‘When they are covered with limeftone, the:
ore is generally between the limeftone and
the argillaceous ftones. Thefe ores run in
veins and not in ftrata.  The calcareous rarely
contain any ore, when they do, it is either
iron, copper, lead, or Mercury. Petrefac-

tions
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tions are found upon, but not in thefe moun=
tains. _ '

Heterogenous,or compound ftratified moun«
tains ¥, confift of alternate ftrata of various
fpecies of ftones, earths or fands either of the
calcaredus or argillaceous 'genus, or both, or
metallic ores, and fometimes lava, as toad- .
ftone, &c. The lime-ftone is always of the
laminar, and not of the granular or fcaly
kind, and when it contains any ore, this is

- placed between its laminz ; it is very feldom
that ftones of the filiceous genus form any
firatum in thefe mountains, except lavas;
but the ftrata are frequently interrupted by
filiceous maflfes; fuch as jafper, porphyry,
‘granite, &c. thefe may be called fopste
Coal, bitumen, petrifications and organic
.impreffions, are found irt thefe mountains ;
alfo falts, calamine, gold in the fandy ftrata,
iron in intire ftrata or neftways, copper in
the ftrata, lead ore, fingly or mixed with
copper, (it fometimes fhoots through the
ftrata in fmall veins,) cobalt ore in the ftops,
pyrites every where; it fometimes confti=
tates whole ftrata; the matrixes of thefe
ores are chiefly of the calcareous or barytic
genera, rarely quartz,. and never mica,

. ™ Flotzgeburge, - 4 - Klancken, kamme, Ruckes Wecke
‘/el. 1 am not acquainted with the correfpondent Englifh

- technical terms, S
Cc2 There
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There are other mountains analogous to
thefe, which yet cannot properly be called
ftratified, as they confift only of three im-
menfe maﬂ'es; the loweft granite, the mid~-
dle of the argillaceous genus, and the upper-
moft of lime-flone. When they are metalli-
ferous, as they generally are, the metallic
ores are found in the argillaceous part, or
between it and the calcareous; thefe ores
form veins or bellies, 'and not ftrata; thefe
may be called triplicate mountains.

Confufed mountains ; thatis, of a confufed
or promifcuous ftruGture, confift of ftones of
all forts heaped together without any order ;
their interftices are filled with fand, clay and
mica ; they fcarce ever contain any ore.

Of Volcanos.

Volcanos, or burning mountains, are pe-
culiar to no climate, and have been obferved
in every quarter of the globe: they have no
neceflary or regular conneétion with other
mountains, but they feem to have fome with.
the fea, for they are generally placed in its
neighbourhood. ' It is true that antient ex-
tinguithed volcanos have lately been difca-
vered in the inland parts of "moft countries;
‘but this is one of the many proofs that the
fea at fome remote period covered thofe coun-
’ ttles.
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tries. Sub-marine volcanos have often been
obferved even in our own times.

Thefe mountains are of all heights, fome
fo low as 450 feet, as that in Tanna®, but
they generally form lofty fpires, internally
fhaped like aninverted cone placed onabroader
bafis. This cone is called the crater of the
wvolcano, as through it the lava generally
pafles, though fometimes it burfts from the
{ides, and even from the bottom of the moun-
tain; fometimes the crater falls in and is ef-
faccd fometimes in extinguifhed volcanos it
18 ﬁlled with water, and forms thofe lakes
that are obferved on the fummit of fome
aountains.

Both the crater and bafis of many vo‘lcamc
mountains condift of lava either intire or de-
compofed, nearly as low as the level of the
fea, but they finally reft either upon granite,
as the volcanos of Pers, or on fhiftus, asthe
extingiifhed volcanos of Heffe and Bokemia,
or on lime-ftone, as thofe of Silefia, the V-
centine Alps, and Vefuvius. The decompofed
and undecompofed lavas form irregular ftrata
that are never parallel to each other. Noére
is found in thefe mountains, except iron, of
which lava contains from 20 to 25 per ceat.

¥ Foflery 143.
Cc3 o and
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and fome detached fragments of copper,
antimonial and arfenical ores.

If we confider the immenfe quantity of
matter thrown up at different periods by vol-
canic mountains, without leflening their ap-
parent bulk *, we muft conclude the feat of
thefe fires to be feveral miles, perhaps hun-
dreds of miles, below the level of the fea;
and as iron makes from ; to % of all thefe
cjeCtions, we may infer that the interior parts
of the earth confift chiefly of this metal, its
ores, or ftones that containit, whofe greater
or lefler dephlogiftication in different parts
may be the caufe of the variation of mag-
petic dire&ion.

'The origin of thefe fires is not eafily ac~
counted for. It is well known that mar-
tial pyrites, being. moiftened, will acquire
heat; but that this heat fhould burft into
actual flame, the concourfe of open air is ab-
{olutely requifite; however, if we fuppofe
the heated pyrites to have been in contat
with black wad and petrol, we may-fuppofe
the flame to arife, as we fee it produced by
art from the deficcation of that fubftance, and
its mixture with the mineral oil. That
ore when heated affords dephlogifticated air,

* Mr. Gerbard éomputes that Vefuwiys has ejefted from
the year 79 to the year 1783, 309658161 cubic fect, /2 Mis
wergls Gefe, §, 87.

of
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of whicha very {fmall quantity is fufficient to
produce flame: this flame once produced, may .
be fupported by dephlogifticated air from
other ores, which Dr. Prieftly has thewn to
afford it, and the phlogifton may be fupplied
by .pyrites, bituminous fhiftus, bitumen and
coal ; marl, fhiftus, horn=ftone, fhoerl, with’

“a further addition of iron from the pyrites,

are the true fources of the melted matter or
lava. The explofion and eruption of this
melted matter proceeds, in all probability,
from the accefs of a large quantity of water,
which either enters through fome crack in
the bottom of the fea, .or from fources in the
earth ; if the mafs of water fo admitted be
fufficiently great, it will extinguifh the fub-
terraneous fire; if not, it will fuddenly be
converted into vapour, whofe elaftic force is
known to be feveral thoufand times greater
than that of gunpowder ; if the fuperincum-
bent weight be too great, it may caufe earth-
quakes, but will propel the melted matter lat-
terally towards the mouth of the volcano,
where, meeting with leaft refiftance, it will

expel it, together with all the unmelted
fiony mafles it meets in its paffage. It is
eafy to conceiye that before the denfe melted
matter is ejeted, the dilated air of the vol-
cano will fhrft'be forced out, and carry with
it the athes and loofer ftones adhering to the
fides and crater of the volcano, as has been

Ccyq obferved,
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obferved, and elegantly defcribed by our mo-
dern Plhiny Sir William Hamiltqn,

The fubftances ejected by volcanos are,
phlogifticated, fixed, and inflammable air,
water, athes, pumiceftones, ftones that have
undergone no fufion, and lava.

The water proceeds partly from that con-
tained in the volcano, partly from the con-
denfed vapors, and partly perhaps from the
intimate union of the phlogifton and dephlo-
gifticated air; an union which fome late ex-
periments thew to be produdtive of water in
certain circumftances, Part of the afhes is
plentifully moiftened with this water, and -
- forms tufa traafs, &c.

Stones of all forts and fizes, even of 10
feet in diameter, are projeGted by volcanos,
and fometimes to great diftances : hence
probably thofe folitary maffes of granite,
which’are fometimes met with in lime-flone
countries.

Lavas, in their paflage through the vol-
cano and its caverns, and during their flow-
ing, neceflarily involve various forts of ftone,
which are not therefore produts of fire,
though found in lava; fuch as quartz, fpar,
' fhoerl, &c. and thus various porphyries and

Puddin_g"-
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udding-ftonies’ are found, which have lava
?or their ground.

Bafaltes, and in many infiances thoerl, feem
to me to owe their origin both to fire and
water : they feem to have been at firft a lava, -
but this lava, while in a liquid flate being m-
merfed in water, was fo diffufed or diflolved
in it with the affiftance of heat, as to cryfta~
lize when cold, or cealefce into regular forms.
That bafaltes is not the refult of mere fufion
- appears by a comparifon of its form with its
texture ; its form, it being cryftalized, thould
be the effe@ of a thia fufion, but in thatcale
- its texture fhould be glafly; wheéreas it is
merely earthy and devoid of cavities. Hence
we may underftand how it comes to pafs that
lava perfeétly vitrified, and even water, are
fometimes found inclofed in bafaltes. Mog.
Mineral. s11. Von Troil, 285.

The immenfe mafles of lava ejeGed by
volcanos, prefenting but a relatively {mall
furface to the atmoifphere, are many years in
cooling, and many hundreds of years are re-
quired for their decompofition; this decom-
pofition is quicker or flower as they have been
more or lefs perfe@ly melted. According to
the obfervations of Sir William Hamilton, the
lava of Vefuvius forms one or two feet of
mould in 1000 years; this bed of mould

being
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being afterwards covered with freth lava, and
this, after mouldering by that of ftill latter
eruptions, affords fome ground for calculating
the age of the volcano at leaft within certain
limits.

The beds of lava are deepeft and narroweft
in the proximity of the crater, and broader
and fhallower as theyare more diftant, unlefs
fome valley intervenes; pumiceftone and
afhes lie ftill more diftant. From thefe obfer-
vations extinguithed volcanos are traced.
. Many excellent inveftigations of this fort
may be feen in Mr. Sou/avze’s hiftory of the
{fouth of France.

 Bafaltic mountains (common in Sweden)
feem to owe their origin to fub-marine vol-
<anos.

- Petrifications.

The moft remarkable obfervations relative
to petrifaltions are,

1% That thofe of fhells are found on or
near the furface of the earth; thofe of fith
deeper, and thofe of wood deepeft. - Shells
in_jpecie are found in immenfe quantities at
confiderable depths.

2% That thofe organic fubftances that re-
. Lft
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fift putrefattion moft are frequently found -
petrified ; fuch as fhells .and the harder fpe--
cies of woods: on the contrary, thofe that
are apteft to putrefy are rarely found petrified,
as fith, and the fofter parts of animals, &c..

- 3% That théy are moft commonly found
in ftrata of marl, chalk, lime-flone or clay,
feldom in fand-flone, flill more rarely in

- gypfum, but never in gneifs, granite, bae

faltes or . fhoerl; but they fometimes occus
among Ppyrites, and ores of iran, copper and
filver, and almoft always confift of that fpe-
cies of earth, ftone, or other mineral that
furrounds them, fometimes of filex, agate,:
or carnelian.

4™ That they are found in climates where
their originals could not have exifted.

5% That thofe found in flate or clay are
comprefled and flattened.

Of Metallic Ores.

Iron ore is the only one that forms intire
‘mountains, all other ores form but an in-
confiderable part of the mountain in which
they are found.

Ores githér run parallel to the flony firata,
. or
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or run acrofs them in all direGions ; thele
faft are called vems.

The courfe of veins, with relation to the
meridian, is called their direcfzon, and with
relation to the horizon is called their snclina-
tion.

Their direction, in the language of mi-
ners, is denoted by bours; the horizontal
circle being divided into twice 12 hours, 12
from fouth to north, and 12 from north to

fouth : eaft and weft dire@jons are therefore

denotéd by 6 o'clock.

- Inconfiderable veins that diverge from the

principal are called /lips ; confiderable mafles
of ore that have no great length are called
bellies or_flock-works ; {o are alfo accumulated
veins or thick bodies of ore formed by the
jun&ion of feveral veins.

The ftones which fill the cavities that form
the veins are called the matrix (gang) of the
ore ; the rocks that lie over the veins are
called the rosf'; thofe that li¢ under them the
Jloor, and by fome the bgding ; the matrix is
almoft always a finer fpecies of ftone than
the furrounding rocks, though of the fame
genus; even the rocks themfelves are finer
grained as they approach the vein,

Therg
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There is no matrix peculiarly appropriated
to any metal; it has only been remarked,
that tin is generally found among ftones of
the filiceous genus, and lead very frequently

among thofe of the calcareous. :

There is no certain. fign from which the
exiftence of an ore in any mountain may be
inferred, except the veftiges of it in the beds
of torrents or mineral waters, and the ftruc=~
ture of the mountain itfelf, of which enough
has been already faid.

Of Hot Sprihg;.

Mr. Tiffington has remarked, that waters
flowing through a blue marl filled with no-
dules of pyrites are warm; Mr. Guettard
has alfo obferved, that all the hot mineral
fprings of France flow from fhiftus : hence
there is no occafion to derive their heat from
any fubterraneous volcano.

TABLE
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TABLE L

The Buantity of Metal in a Reguline State af-

Jorded by 100 Grains of different Metallic
Calces, and to which confequently they are
refpectively equivalent.

100 Grains = - - - =  Grains.
Brown calx of iron afford of :

regulus - - - from 79 to 8¢ grs..

Red ditto - - - from 71,4 to 78
Brown calx of copper from 84 to 86,5
Minium - - - - - 89
Calxof tin - - - - 96
Precipitateperfe - - 92 -
Flowers of.zinc - - 8,5
Calx of bifmuth - - o8
Grey calx of antimony 96
White calx of manganefe 54

~ Hence the quantity of calx, which 100
parts of any of thefe metals would afford, is
eafily found ; thus 100gr. of lead would af-
ford 113 of ‘minium for — 89. 100: : 100
113. -

TABLE
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Of the Proportion of Ingredients in Earths and Stoness

Calcareons Génus.

100 Parts, Calcar. | Argill. | silex. [Mags Wat, |Iron.
Calcareous Spar 55 |- == =|—=]|11]—a
Gypfum + - -} 32 | = ~|= =|—=|38|—=8
Fluor - -~ -1 g7 | = «|= =|—=]|=—]=¢
Tungften - - - 0 |- == @] =]—|=d
Compound Spar go - == ={3]—=1 351
Cruetzenwald Stone| 75 |~ =|- = |12 |—]| 3/
Calcareous Marle {50toy5l20t030/20t030 — | — | =g

, Margodes - - -} 5o 32 15 | —|—1| 2
Stellated Spar - g6 -~ =] 30 |—|—| 3
CalcareousGritor ] | . : _ '

Sand Stone 50 1= - -
Swine Stone - 95 | = =]~ =|—|—1}|—1.
Pyritaceous Limeft.| 75 14 |- =|—|—| &
Martial Tungften | = « ]|~ =] = =[ =]~ 50

e And 34 Fixed Air. 4 And 30 Vitriolic Acid. ¢ 43 Acid and
Water, ~ d 50 Acid and Iron, ¢ Both Earths mild, £ Ditto.
£ And Water. b Or more. Remainder, Silex, Argill, and Iran,
i And Petrol, remainder, Argill and Iron. k And 7 Quartz and Sulphur,
thatis, 25 Pyrites. ~ / By thedry way only 30, and 50 Tung@en.

Barytic Genuse
100 Parts. . ' ' . .
Mild Barytes 48 Earth, 20 Fixed Air, 2 Barofelenite,

Barofelenite . 84 Earth, 13 Vitriolic Acid, and 3 Water,
Hepatic Stone 33 Barofelenite, 33 Silex, 22 Allum, 7 Gyp~

fum’ 5 Petrol. N

Muriatic

.




404 TABLE iI{. continued.

Muriatic Genus,

100 Parts. asilex.l‘(;:lc. Magncﬁg.‘A:ﬁl}l'Wﬁer. I-on.
Mildmagnefia - - o —|—} 48 [— |22 |—F
Keffekil « - - - éo —— 0 {—{— {—
Steatites - - - - 80, — 17 2 | — ]
Argillaceous fteatites - 72 | — 17 |11 |=-— |—
Chalk of Briangon - < 70 | — 17 |n|— |—%
Soap Rock =« - - - 70| — 17 13| — | —
Afbeftos - - - - %5 It 20 | 41— | 23
Martial abeftos - - | 62 |12 | 13,7 |1,7] = 10,6
Suber montanum - -{ 59 | x| 2 2,4 — |3,68
Amianthis - - - - 64 |6,0| 18,6 |3,3] — J1,28
Serpentine - = 45| — 2 18 | 12 3
Talc Mufcovy - - -] g0 | — = 1=

- 4 =. 1=
Talc Venetian - - - alarger poftionso'f argill and fmaller
. . of magnefia. . o .
Nite, The magnefia and calcareous earths are in a mild
ftate in all the above flones. - .
# Ata'medivm and 3o fixedair. 4 And2 of tale. 1 At’amediom.
§ Ata medivem, & And 6 barytes.

i jfgiﬂarém ‘Geniis.

Silex.|Argill{Calcareous| Magnefia, Tron.|Water.
Pure claydry - - 63 37 —— | —— | — | —
Argillaceous marl dry 4% 27 125 ¥ —_] =
Fuller’searth - g3/ 18 | § 3 4| 17%
Pouzzolana - - 57/ 2076 ! J26 | —.
Tripoli - - - - 99 % —— | — —_—
Pure mica - - - 38 28| — 20 114 1[ —
Martial mica -  34,5/25,5) ——— |18 = |22 } —
‘Roof flate or fhiftus ~ 46| 26 | 4 mild| 8 mild f14 | —
Flagf. or argill. fhift. 36| §6 | ——oe | —— | 4 | —
Horn-ftore « - 37| 222 {16 33 | —
-Killas -« - - 6of25|>—=—19 L'6 —_
Toadftone - - ~- 63} 14| 7 —_—hb |
Zeolyte - - - 6af 20 8 - = 23
Pitch-ftone -. - 65 16 — 5. 1149

Gronften - - - 5 Hdrn-fidne 4nd ica, or horne
ftone and fhor!l. - : . -
Stellten - - Mica, quartz aad argill.

Binda - - Horn-ftone, mica, fhorl, quartz,
and pyrites. o ‘
Growan - - Argill, mica and quartz.
* At amedium ween perfeétly dry, 63 filiceous. Milfi at a mediume
I And marine acid at a2 medium. J White calx of iron.
§ A1 a medium, q Aand air. -

. ————— . @ ——amra . A e _

e




TABLE I contimmed

a 0,6 copper, and fparry acid.
believe. ¢ 11 Ponderous.
f Remainder calcareous.

i AsIbelievee . & Asl believzc.

I ovwm

mild g
ditto 8
dit. 20|

. .

LR ]

XY
- LT
"a‘v\tn o N I I

'8

Llaanl

mild 25
dit. 20

oty

100 Parts Siliceows Genus.
B Silex.  JArgill
Cryftal - s d o 6
lint - - -l , 80 18
Petrofilex - - o 4e 22
afper - - 4 5 40
Rh?’lcedonian ‘i e ;4. 16
Ru - - )
Topgz - . : gg :6
yacinth - & & o ag o
merald <« . 4 J 34 30
Sapphire < . 4 35 .| 8
Chryfoprafium - & - ¢
Laris lazuli - = « - — —-—
Feltfpar < --.. < .| 6y 14
Vefuvian garnet < - ¢§ 39
Garpet - - - 48 |30
Martial Gafnet - 3 43,6 |[27,6
Shoerl tranfparent - | 4 40
Shoerl Black - - - - 8- | 27
Bar fhoerl - & o] 6146 |6,6
Tourmaline < - - 37 35
Bafaltes - - < 52 15
Rowley ragg - - | 475§ (32,5
Comp. and cellular lava] 47 30
Vitreous ditto - - < 49 35
Another from Lipari -] 69 22
Black agate of Ieeland R
nearly as the above
Pumice ftone - + -84 or go| —
Martial muriatic fpar + 50 s
Turkey ftone - « - 70 5
Raggflone - - - 4 7o 3
Siliceous grit with cal-1| 6
. careous cementh . 5 | —
Siliceous ditto with ar--
gillaceous cement - 77 |
Ditto with ferruginous 8o
cement . - - - 5

Calear. |-

d° 37,8
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& 80 martial fluor, 20 gypfum, as I
¢ At a mediurh.
b Asl bsliere,

d 5 water,
As I believe,

4 As I believe,
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. Quartz, felt fpar and mica.
Granite . - - - ' Q_xartz: felt fpar and fhoerl.

Stellften - -

Granitello. - . . [ Quartz and mica.
: l(‘;:‘:ﬁi':,',e © _ 7 T 1Felt fparand mica.
1}:1133:3 €% °_ T 1Quartz, garnct and miea.

Porphyry - - ?uartz, felt fpar, fhoerl, mica, or

erpentine in a cryftaline form.

Jafper, chert, filiceous grit, or lava,
containing pebbles of an oval form

The fame ground and contents, but
in angular forms. - °

Quartz, mica, fteatites. .

Quartz, mica, ferpentine.

Gneifs - « - -4 Quartz, mica, fhoerl, fteatites, or

- foap rock. :
“| Quartz, felt fpar, mica, ferpentine.
Jagper, or chert, containing {par or

erpentine.

Amygdaloides -
Metallic rock of Born Quartz, clay and fteatites, and felt
fpar fometimes.

Variolite - - Serpentine, containing various ftones.

Jafper, chert, lava, thoerl containing
Pudding fione - -

Siliceous breccias

Proportion of Ingredients in Natural Salts.

. Acids [ Alka.| Earth} Water
Tartar vitriolate | 31 | 63 | —| 6
Glauber’s falt - | 14|22 | —| 64
Vitriolic ammon, +| 42 | 40 | — | 18
* Epfom - 24| —1]19] 357
Alum - - 24| —1]18] 58
Vitriol of iron o 20 | — | — | 55| 2 iron.
Ditto of copper  -| 30 | — | == | 43 | 27 copper.
Ditto of zinc - 22 | — | — | 58| 20 zinc.
Nitre - - - 30| 63 | — 7
“Cubic nitre - <« 29 | g0 | — | 21
“Nitrous ammons | 46 | 40 | = | 14 -
Nitrous felenite | 33 | — | 321 35
Ditto Epfom - < 36 | — | 27| 37
Salt of Silvius = </ 30 [ 63 | — | 7
Common falt - - 33| 50| —| 17
Sal. ammoniac | 52 | 40 | — 8
Marine felenite -] 42 | — | 38 |- 20
Borax purified « - — | 37
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Inflammable.

Hepatic air—100 cubic inches of it united to
water may contain 8 of fulphur.
Sulphur—60 acid and 40 of phlogifton.

Proportion of Ingredients in Metallic Ores.

100 Parts. Gold,

Ore of Adelfors or Norway—q9,59 martial
pyrites 0,41 gold.

of Salfburg in Tyrole—2}'; arfenical

pyrites, and, og2 of gold.

of Nagaya—qg pyrites, galena and

filver, 0,83 of gold.

" GQld fand of Aﬁzca——o,zz at moft.

100 Parts. Stlver.

Vitreous ore—2§ fulphur, and 7§ of filver.
Slightly arfenicated at Quadanal-canal—10
arfenic, and go of filver.

fuperarfenicated at ditto—ditto from 4
. to 6 ozs. of filver per quintal,
Red ore—31 realgar, 8 fulphur, and 60 filver
- generally.

Black ore folid~—go0 fulphur, arfenic, and py-
rites, and 60 filver.

Black
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Black ore loofe—7§ fulphur and pyrites; and
2¢ filver at moft. -

Arfenico-martial ore—from go to §9 irohy
and arfenic, and from 10 to 1 of filver.
White ore—from %70 t0 go of fulphuratéd
copper, arfenic, and irén, and from 10 to -

30 of filver.

Grey ore—fram 12 to 24 of copper, from i
to 12 of filver, and the remainder ful-
phur, arfenic, and a little iron.

Brown ore—moftly copper, fulphur, arfenic,
a little regulus of antimony and iron, and
from 1 to § perceat. of filver.

Plumofe ore—opyrites, arfenic, antimony, and
about 1 per cent. of filver. .

Cobaitic ore—{ulphur, arfenic, cobalt, iron, .
and from 40 to §o per cent. of filver.

Vitriolic and marine filver—about 70 of filver.

100 Parts. Copper. /

Red calx of copper—26 fixed air, 1 water,
3 copper.
Br,Ziim_i/F/,‘JPf:d—.-pyrites, and from 20to 5o of
copper. :
Malachite—29 aerial acid and water, and 71
vof copper. ‘
Mountain green—22 aerial acid, 6 water, and
72 of copper. '
Mountain blue—29 acrial acid, 2 water, and
- Q9 of copper.
' : Vitreous
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Vitreous copper ore—10 or 12 fulphur, and go
of copper.
Azure ore—20 to 30 iron, from 4o to 6o of
copper, the remainder {ulphur.
Yellow copper ore—pyrites, fulphur, and
. from 4 to 30 partg of copper.
Gr:y copper ore-——arfénic, pyrites, from 3§
"~ to 60 copper, and a little filver.
Blendofe copper ore—pyrites, pfeudo galena,
from 18 to 30 copper.
_ Shiftofe copper ore—{chiftus, fulphur, from 6
to 10 of copper.

100 Parts. " Irom.

Steel ore—from 6o to 80 iron. -
Biack eifen rabm—74 plumbago, 26.iron.
Sparry iron ore—38 calcareous earth, 24 man-
ganefe, and 38 iron.
Flos ferri—b6§ calcareous earth, and 3§ calx
of iron.
Magnetic fand of Virginia—about 5o of iron.
Hematites—from 40 to 8o of iron.
Grey iron ore—fiderite, and from 4o to 66
. of iron.
H ighland argillaceous ore—from 30 to '66 of
iton. -
" Ditto /wampy—fiderite, and 36 of iron.
Siliceates ore—2 5 to 30 of iron.
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100 Parts. Tin.

Black tin ore—80 tin, fome iron.-

Red ditto—more of iron than of tin.

Sulpburated tin—40 per gent. fulphur, a little
copper, the remainder tin.

100 Parts. Lead.

White lead ore—a little iron, argxll or calca~
reous earth, 8o to go of ti .-1..-

Red ditto—more iron, argill, 80 or go of
lead.

Green ditto—till more iron, feldom copper.

Bluifb ditto—a little copper.

Vitriol of ditto—about 70 of lead.

" Galena—from 15 to 25 of fulphur, from
0,01 to.1,5 or 2 of filver, from 60 to 83
of lead, befides quartz and iron.

Antimonial lead ore—antimony, from 0,08 to
0,16 filver, and from 40 to §0 of lead.

Pyritous lead ore——pyrites, 18 to 20 of
lead.

Red lead fpar—realgar, a little ﬁlver, and 43
of lcad

100
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100 Parts. Mercury.

Native calx of mercury—q fixed air, and g1
© mercury. » ‘ '
- Vitriol and marine falts of ditto—About %o

mercury. "
Cinnabar—20 Sulphur, and 8o mercury.
Pyritous ore of mercury—Cobalt, arfenic,
pyrites, 1 of mercury.

100 Parts. Zing.

Vitreous Qre, Zinc, Spar—28 Aerial acid, 6
water, 1 iron, and 65 calx of zinc.

Tutanego—Iron, argill; and from 6o to go of
zinc.

Calamine—Tron, clay, rarely calcareous earth
or lead, 30 to 84 calx of ditto, .

Zeolytic ore—Quartz, water, and about 36
calx-of zinc. . ,

Blende, pledogalena blue—8 iron, 4 copper,
26 fulphur, 4 water, 6 filex, and §2 zinc.

Ditto black—1 Arfenic, g iron, 6 lead, 29
fulphur, 6 water, 4 filex, and 4 § zinc,

Ditto red—g Iron, 17 fulphur, § water, 5
-argill, 24 quartz, and 44 zinc. _

Ditto, phofphoric—5 Iron, 20 fulphur, 4
{parry acid, 6 water, 1 filex, and 64 zinc.

Ditto grey—Galena, petrol, fulphur, 24 zinc.
: 1 : 100
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xoo Parts Regulus of Antzmony

Antimony—26 Sulphur, and 74 regulus.
Arfenscated ditto—The fame as the plumofe
filver ore.

100 Parts  Regulus of Arfenic.

- Orpiment—10 Sulphur, and qo grfenic.
Realgar—16 Sulphur, and 84 arfenic.

100 Parts. Manganefe.

Sparry iron ore— 5o Calcareous earth, 22 iron,
and 28 calx of manganefe.

" 100 Parts.

Molybdena—45 Acid, 5§ fulphur,

FINTIS
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