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ADVERTISEMENT.

T HE merits of KLAPROTH, in Chemical Ana-
lyfis, are fo eminently effablifhed with men of
Jcience throughout Europe, thatitwould feem im-
proper to enlarge on the moft confummate jkill and
accuracy with which he performed his experiments,

as well as on his laudable candour in flating their
refults.

On this confideration, it is hoped that the tran/-
lation of his Analytico-chemical Effays, &c. which
is here offered to the patronage of the Englijh
Chemifis, will meet with their kind approlratz'on.—.
It may be neccflary to add, that all the Effays of
the Author relating to this fubject, and which, in
the German original, were publifled in two volumes,
are, for the accommodation of the public, compriz-
ed in this fingle Volume.

Whenever Mr. Klaproth, as ke has given lopes
to the Tranflator, fhall give another collection of
his laff and neweft Fffays, they will be immediately
rendered into Englifk,

& If fome typographical errors, and a few other mijtakes
which uufortunately bave efcaped the mofi careful attention,
Jhould create fome difficulty in the fenfe, the reader is requefled
to refer tothe errata in the laft page.
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PREFACE
of

. THE AUTHOR.

——

IT has Iono' been my defign to colleé&t my AMine-
ralogico-chemical Effays, difper fed in various books
and journals, and to publith them, together with
fome new Refearches; but want of time, and
other impediments, have hitherto prevented me
from accomplithing it.

Much 4s I withed to give to my Analytical
Inquiries the greateft poffible degree of truth and
perfection, and thereby to fulfil the duties which the
Chemift owes to the Science which he intends to
promote by his writings, as well as to the Public,
to whom he offers the fruits of his labour; I was,
neverthelefs, too often under the neceflity of expe-
riencing, how difficult it is to accomphﬂx this

purpofe.

Of ‘the 26 Treatifes contained in this fir/? Fol.
of Effays towards a Chemical Knowledge of Mine-
ralSubfiances*, the greaternumberis here publithed

® Mr. Klapreth here alludes to the publication of the firft part
of his Effays, at Berlin, 1795, The prefent volume comprehends °
alfo the fecond part of them; and what is faid by the author, with
refpelt to tifis laft, has bcca added at the end of this Preface.—
Tranfl, - R
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PREFACE.

for the firft time. TFach of them being uncon-
necled with the others, I followed no particular
order with them ; and I alfo difregarded the order
of publication, with refpeét to thofe that were be-
fore publifhed feparatcly.  In my operations with
the ‘genus of Jilver-ores, 1intended, for the far-
~ther adyancement of the fyftematical part of
Oryctognefy, to fubjeét to analytical examination,
not only particular fpecies and varicties, but en-
tire genufes, with their chief fpecies.  DBut I was
foon convinced, that the execution of this defign
was dispracticable, both on account of the few
leifure hours which I could command, and as, in
general, it furpafies the powers of an individual.

-,

v

Having mercly in view the progrefs of Natural
Science, founded on pure erperience, that is to
fay, on plain facts, free from all hypothefis, T en-
tertain, on prefenting thefe fabours to the Public,
the moft ardent defire of fecing the words of
Bergmann®*, ¢ Aliorum tentamina, prefertim car-
““ dinalia, candide funt recidenda,” put into prac-
tice; for, as this philofophical Chemift very pro-
perly adds: ¢ Plus wident oculi, quam oculus;
““ideoque, quee nova cxhibentur, pluribus teflibus
“““in dreerfis locis utiliter confirmart puto.”—DBeing
thoroughly convinced of my own fallibility,
I recommend this examination with the greater

* Dc Indagando Vero.
greater



PREFACE. ' vii

eagernefs, fince the refults of feveral of my
experiments, refpecting the conftituent parts of
foflils, are, frequently, in firiking contradiétion
to thofe given by others. Thus the mineralo-
gical world may be informed, on which fide truth.
ftands, or the leaft error occurs; and the Orycto-
dogift may, with greater certainty than before
could be done, apply the data given him-to the
perfe@ion of his art. On my part, I fhall always
receive with pleafure any well grounded correc-
tion of my labours, and better information.

With refpe& to thofe, who may poffefs patience
and inclination fufficient to undertake a repe-.
tition of my experiments, I have defcribed every
particular management, as circumftantially as
could be done, confiftently with keeping within
due bounds that prolixity which is hardly ever
feparable from the narrative of chemical procefles.
Thote who are familiar with this fubje&, will per-
ceive my endeavours to reduce the analyfis of
mineral bodies to methods which are fimple in
themfelves, and lead to refults that may be de-
pended on. - Among others, I flatter myfelf with
having traced out a way of analyfing gems, which
leems to deferve being followed by fkilful Chemifts.

A circumftance, feemingly indifferent, often pro-
duces in chemical experiments, as in other invefti-
gations, unexpecied confequences ; which may be

a4 , proved



viii PREFACE.

pi'oved by comparing my former with my later
analytical experiments, made with the .Iduman-
tine Spar, and Circon (Jargon of Ceylon), which,
on this account, I have placed next to each other
m the refpective Treatifes.  Who, for example,
would have imagined, that the application of
cauftic alkali in the /iguid hate {hould fo exceed-
ingly facilitate the opening of hard ftony matter,
and remove the greateit part of the difiiculties
with which I had to ftruggle, when employing the
fame feparating medium in the dry fiate?

As many perfons think that the preparation of
a perfeétly pure cauftic Iye is fubje@ to more dif-
ficulties than it really is, T will here Dbriefly
fiate my method of preparing” it.—I boil equal
parts of purified falt of tartar, (carbonat of pot-
afh, - or vegcetable alkall prepared from tartar) and
Carrara marLle, burnt to lime, with a futhcient
quantity of water, in a polithed iron kettle ; 1{train
the lye through clean linen, and, though yet tur-
bid, reduce it by beiling, till it contain about one
half of its weight of cauftic alkali; after which I
pafs it once more through a linen-cioth, and fct
it by in a glafs bottle. After fome days, when
the lye has become clear of . itfelf; by ftanding, I
- carefully pour it oft from the fediment into ano-
ther bottle. To convince myfelf of its purity, I
faturate part of it with muriatic or nitric acid, eva-
perate it to drynefs, and re-diffolve it in water.

If
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PREFACE. ix -
If it be pure, no turbidnefs will take place in the
folution. The quantity of cauftic alkali, which this
lve contains, I afcertain by evaporating a certain
weighed portionofthe lye to drynefs, inan evaporat-
mg dith of a known weight. Talfo take care, inthe
preparation of this cauftic lye, that the alkali be
not entirely deprived of carbonic acid; becaufe,
in that cafe, I can, with greater certainty, depend
on the total abfence of diffolved 'calcarcous earth.
By employving burnt marble, or, in its ftead, burnt
oyfter-thells, I avoid the ufual contamination of
the cauftic lye by aluminous earth ; becaufe lime,
prepared from the common fpecies of lime-flone,
is feldom entircly free from argil.

Befides, the choice of the vefiels requires great
care. Since even the beft porcelain is attacked and
diffolved by caufiic alkali, T employfilver, reduced
from muriat of filver, (Horn-tilver), for veflels
appropriated to fufion. This material, however,
notwithfianding its other advantages, is not abfo-
lutely free from all inconvenience. For, if the cru-
cible made of'its has not been prepared with every
poflible care, fnall fcales will detach from i,
which niingle with the body to be examined, aud
frequently occafion illufive appearances. Having
already found, unexpeétedly,that even a crucible
made of platina would not, as had been withed, re-
fift theaction of ignited cauftic alkali; Timagine
that a crucible made of pure maffive gold would

I be
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be themoft eligible. On this account, Profeffor
Storr feems to be in the right, when he concludes
his Propofals, refpedling the evamination of the
mixture of gems*, with the following words: ¢ The
difficulties occurring in this operation will the

fooner difappear, if a great amateur of gems thould
choofe to fpend the value of fome thoufand ducats

for their examination.” Meanwhile, I flatter my-

felf with having in fome manner counteracted
thofe difliculties ; though I was not encouraged

by fuch a high premium.

Though for the moft part I have followed the
new nomenclature, 1 have not fcrupuloufly con-
fined myfelf to its terms ; but have, for the fake
of brevity, now and then ufed the denominations,
Glauber's-falt, Common-falt, Horn-filcer, Blood-
lye, &c. as alfo the term mild,, in ftead of car-
bonated, in oppofition to cauflict. Speaking of
water, to avoid too frequent repetitions, I have
* mofily omitted to particularize it as difiilled. Thus,
alfo, I have notin every fingle inftance mentioned
the edulcoration of the precipitates, or refidues;
this and fimilar operations being always under-
ftood to have been performed.

1

* Crell’s Chemisches Journal, vol. VI, 1781.page 227.

+ The Tranflator, however, has, for the moft part, preferred the
new nomenclature, and frequently added the former denominations,
for reafons not neceflary to be particularly mentioned.—Tranfl.

Concerning
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~ Concernmg the Sccond Part.*

I nere offer to the chemical and mineralogical
public the fecond volume of my Efays, &c. ani-
mated by the hope, that it will meet the fame
encouraging approbation with which the fir/2
has been honoured by fcientific men, whofe de-
cifion in this branch of the Knowledge of Nature

commands refpect.

The numbers of the Effays, contained in this
volume, proceed in a continued feries with thofe
of the preceding. Of thofe now given (1797),
only a few have been before printed in various
publications, and are here merely colleéted.—
All the others are entirely new, and, at prefent,
publithed for the firft time. ' '

/

As thefe effays were the fruit of my leifure hours
only, feveral of them have not arrived at that de- -
gree of perfction, to which, perhaps, they might

* This is the Prcface to Mr. Klaprotb's fecond volume of the
German Edition; and the words, PArRT 1. and PART 11. have
been defignedly inferted in the following Table of ConTENTS ; the
better to diftinguifh the firft 26 Effays belonging to the firft volume
from the remaining effays, publifhed in the fecond volume of the
original. :
have
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have approached, if the ufual avocations of my
duties had permitted me to perform them with
greater convenience and opportunity.

In this refpect I earnefily with, that, for the
advancement of the fcience, the chemico-analytical
refearches publithed in this fecond volume may
fhare the fame good fortune with thofc of the firft:
—I mean to fay, that they may be examined, cor-
rected, and farther puifued by expert Chemifts.

M. H KLAPROTH.

CONTENTS.

N . -
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EXPERIMENTS

ON THE

HABITUDES OF VARIOUS SPECIES |

. OF

STONES AND EARTHS

FIRE OF A PORCELAIN-FURNACE.

gl e ar gl oV oV oV o 2 ol

A SCIENTIFIC enquiry into that clafs of natural bodies,
which belong to the mineral kingdom, includes a' number of
particulars, which it is neceffary to unite, in order to ob-
tain a complete knowledge of the fubject. '

Thefe are:
1. Their geognoflic fituation* : and
- 2. Their external charafteriftic marks : which both together
conftitute their matural biftory.

.3. The experiments relating to the phyfical properties and
powers of bodies in an undecompofed ftate. Such are:
their fpecific gravity, elafticity, magnetic attrattion,
the phenomena exhibited by them with regard to light,
and the like.

4. Their habitudes or changes in the fire; and
5. Their chemical conftituent parts.

® Werner, who introduced the expreflion Gedgnofy, underftands
by it a general acquaintance with the folid parts of our globe,
the various fituations or beds of foffils, and their reciprocal rela_
tions to each other. Thus he diftinguithes geognofy from mine-
ulogucl geography, which only treats of the native places of fof-

fils, —Tranfl.
B As
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2 1. Habitudes of Stones and Earths

As to the habitudes of minerals in fire, they indeed be-
long to the chemical part of natural fcience ; but fo far only,
as their conftituenc parts, or their proportions to each other,
are made to fuffer an alteration by this agent. Therefore,
the phenomena, which take place on warming or heating,
without producing a lafting change in the chemical mixture
of the conftituent parts, do not belong to this, but to its
phyfical part. Thus, for inftance, the power of attralting
and repelling light bodies, excited in Tourmaline by warm-
ing ity thould only be reckoned among its phyfical proper- -
ties; but, on the contrary, the phofphorefcence of the

. Fluor-fpar and the Apatite, though but moderately heated,

already effe¢t fome alteration in the natural chemical pro-
portion of their conftituent parts. )

Though feveral induftrious naturalifts have examined vari-
ous fpecies of earths and -ftones merely by fire, few of

‘them, however, have furnithed fimple faéls or experiments.

Some, as Pott and Gellert, according to their pariicular
purpofes, have direfted their attention more to the produs
of fufion, in compofitions of their own making, than to
the mere habitudes of the fimple foflils. Qthers, D’ Arcet
for inftance, have indeed had regard to this laft circum-
ftance; but they have mifled their end, at leaft for the
greateft part, by expofing the body under trial to fire in im-
mediate conta& with argillaceous crucibles. For, the re-
fults could not fail to be falfe in moft cafes, on account of
the aluminous earth from the corroded mafs of the crucible
mingling with the fubftance of the experiment.

So-far as I know, Mr. Gerbard® is the only chemift,
who, in his valuable experiments concerning the habi-

® Gerbard's Verfuch einer Gefchichte des Minerglreichs, 3 Vol.

Berlin, 1781.82.=Vol. II. § 2. page 8—44.
: tudes



in Porcelain-Fire, B -8

tudes of foffils in the fire, has paid due attention to the aa-
ture of the veflels; and has communicatéd true refults, be,
caufe in his operations he employed crucibles of chareoal,
befides thofe manufaQured of clay and chalk.

The refults of my experiments on the effofts produced
by fire on various fpecies of ftones and earths, which I am
now about to give, may ferve to confirm feveral, and in
fome refpects be confidered as a continuation of thofe of
Gerbard,

When fpeaking of the experiments on fufion made by
the above mentioned naturalifts, as well as of my own, the
mere a&ion of common fire in wind and porcelain-furnaces is
underftood. Hence, neither dioptrical and catoptrical expe-
riments belong to this inveftigation ; nor thofe, which fe-
veral philofophers have made by ftrengthening the fire by
means of oxygen gas. Far, howfocver valuable the latter
are in other refpe@s, I am inclined to think, thatin a mine-
ralogical view, the aétion of violent ignition fuftaimed by
oxygen gas is not a convenient method for afcertaining the
relative habitudes of minerals in the fire.

T o be enabled to draw juft conclufions from experiments
of this kind, it is neceflary that they be all performed with
the moft equal degree of heat. This advantage .was af<
forded to me by the furnaces of the Royal Porcelain-manu-
falory (at Berlin) ; into which the foffils, ready prepared fog
this tria], were put; together with the porcelam, fubjected
to final baking, ,

- For experiments to be performed in charcoal crucibles, a
cavity was made in a thick fragment of well-burned char-
¢oal, of a volume anfwering the fize of the fofil. This
Ecwg put in, the savity was clafed with & charcoal ftopper ;
. 32 after
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after ‘which the' charcoal-ctucible was fitted into another
crucible made of baked clay, and thns laft well _]omed with
its cover by lutmg

"In order to make comparative cxperiments, I placed ano-
ther quantity of each foflil immediately in a crucible made
of clay unmixed with iron.” After the cover had bccn’ luted
on, it was expofed to the fame intenfity of heat.”

EA VR RETVR S . - e G '

In every cafe where the lofs of weight could be afcer=
tained with fome degree of ceitainty, I have always men-
tioned it, - . i c

" "No.1. ADULARIA; from Mount St. Gotthard.

. a) In the charcoal-crucible*, a colourlefs glafs, clear in
its fubftance, - but quite full of very finall froth-bubbles.
On this account it appears of a greyifh-white, and exhibits
no vitreous fplintery fratture, but a minute ¢ oncholdal
with very fine pores. . RN
b) In the clay-crucible. The fame.

Yoo ST ‘o

LI
N No. 2. White ALABASTER.

o " a) CH. Cr. was rendered moderately hard, whlte paffing
. ’1-' into ftraw-yellow, in fome places finely ftreaked, of a fine-
RS ,-\ graingd earthy fracture, adhering to the tongue, and emit-

W
L.

.
B L]

<

Ve = ting an odour like that of alkaline l'ulphuret.—Lofs of |
) ‘ " . weight, 0,56.
a’\‘h + o
A}
o

" ® For the fake of brevity, the Charcoal-crucible is marked CH.
Cr. and the Clay-crucible, CL.Cr. :
In the fame manner L, of W. means lofs of aweighs.

QNN ‘) 'c‘lo
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,b) €L, .Cr; A black-brown ‘glalsy- vgry. jhmmg, Jisle,
tranfpacent on the edgesy, w;.t;h fepmtc bubblgss . . 2 0o
Q- o }r R
No. 3. AMIANTHUS frorn Gremland -
a) CH. Cr. A roundnfh fufc,d fcona, of a dlrgyygarl
grey, externally covered with fome fmall grains of iron.
Fracture, dull, ﬁnely porous, with . dxfper[qd inkid gloffy;
particles,. . - - Coevi
&) CL. Cr. Has tun into a grcemfh opake fcoria, of a
fraQure almoft dull.  The whole furface “covered . \\'lth
cryftals of a grcemﬂl and light brown colour, m th; form
of dehcate *1eedles, of a reticular form.

. AR ,' Lo
No. 4. ASBESTUS mountain green (Berg-holz) frortf
Siberia. w - Pt

a) CH Cr. Unaltered as to ff)rm, fi mpiy hardened by
ignition.” Tts furface invefted with &’ ‘thm reddifh cr(xﬂ
the edges blackith;"ahd overfald wnth ﬁne exfuded ' grams ‘of
iron.—L. of W. 0,i6. - = - RS s

b) CL. Cr. The form Tikewife unéhanged of a’ llghté
brown colour, rendered very hard, and cavercd wnth fomc
ferruginous fpots. e

Y

sNo. 5. ABBESTUS; from-Taberg) 1) (.
¢) CH. Cr. A light’-’lgrc’y' flag, fufed“into & fphere,"and
covered with grains of iron; of a' glittering " futfiice, andl
having detached, ﬂnmng, large bubble’-holeé ——L of W!
0525, v : . R

.’lr
ok, P

N. 6. BASALT alh-grey, coarfe-grame‘bv(ﬁwed ‘Trop;
and, according to /Verner, Grunﬁem ;) from Humulwg, '
“in Weﬂgothland Y ’ wl . v

a) CH. Cr. Fufed into a dodlpa& glafs, of a clove-
brown colour, tranfparent in ‘fplinters, of a large con-
33 ~ choidal



6 1. Habitudes of Stovies and Earths

choidal fradture. éxtemally, partly glazed brown, partly
invefted with a fetfuginous cruft, and large grains of iron.
—L.of W, o,o6

b) A folid black glafs, covered thh a brown, fteel-grey,
vemed iron-cruft.

No. 7. BASALT, denfe, columnar ; from the Hrjmberge

in the middle mountains of Bohemia.

" g) CH. Cr. Externally, a compa& grey mafs, richly
over-laid with pretty large grains of iron, and in part alfo
covered with 2 tombac-brown ferruginous cruft. Its frac-
ture of a bright ath-grey, and to appearance dull and
carthy ;. but if examined with a lens, pofleficd of a texture
very finely porous, and fpongy throughout ; and very rough
to the feel.—L. of W. 0,09.

"$).CL. Cr. A black denfe glafs, tranfparent, and of a
clovc—brown, in. thm fplinters, of an even or grofs-con-
choidal fraure. At the top, it exhibits a light-brown,
glofly, and dehcately-ﬂowcrcd cruft.

No. 8. BASALT, denfe, columnar; from Stolpe, in
Saxony.

a) CH. Cr. A compa& mafs, invefted at the top with
& blackifh grey glazing, but, on the fides and underneath,
with numerous grains of iron, and in part covered with a
tombac-hrown iron.cruft. In fraQure, ath-grey, dull,
denfe, fomewhat fplintery, in fome places of a fpongy tex-
ture hardly diftinguifhable, and in others exhibiting clove-
brown glofly veins.e=L. of W. 0,08.

Note 1. Anocther, but fmaller quantity of the fame bafalt,
treated ‘in the fame manner, I found, had the fame ex. -

-.* » ternal appearances; Bbut it internal colour was white.grey ;
its texture was more denfc, and traverfed by minute, blackifh

vitrcous veins,
Note

’
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Note 3. 1 put the fpecimen of No. 8. a) a fecond time into the
charcoal crucible, after having feparated the irop-grains.
Tt appeared afterwards of an amorphous, and on the upper
part confufedly fibrous formj but its fracture prefented a
darkifh grey, compa&, finegrained, uatranfparent, highly
glittering, and, towards the fides, greafy glofly fcoria.

bj CL. Cr. As No. 7. ).

No. 9. BASALT, largely perforated, with interfperfed,
fingle, fmall grains of olivin; from the ifland of Skye.

a) CH. Cr. On the furface overlaid with many grains
of iron, of a confiderable fize. Fra&ure dark afh-grey,
very rugged, dull, and earthy; buc, -viewed by a lens,
fpongy, with fine pores.—L. of W. 0,08.

Nete, The grains of iron being feparated, this mafs Was again
placed in 2 freh CH. Cr. Its furface then allumed the
figure of vermicularly twifted branches, lying flat; fome
of which had a copper-red metallic luftre. Its frature
like No. 8, note 2, )

5) CL. Cr. The fame as No. 7. 5)

No. 10. BASALT, porphyraceous; from the new Cam-
meni, near Santorini.

Note. The principal black mafs was a medium between filice-
ous fhiftus, [ Kicfelfchiefer) jafper, and bafalt; with difle.
minated tender, white, vitreous fquares and grains,

a) CH. Cr. Melted into a folid, blackifh glafs ; whofe
fragments were of a yellowith-green, and tranfparent. It
was covered with a ftecl-grey ferruginous cruft, and of 2
glofly, large conchoidal fraéture.—L. of W. 6,02.

b) CL. Cr. A compad, black glafs; but its fplinters
clove-brown and tranfparent. FraGure of the large, and;
in fome degree, fmooth conchoidal form. Surface invefted
with a bnght brown, fhining pellicle, :

B4 No.-



,
/

8 I. Habitudes of Stones amll Earths

No. 13. LIGNIFORM ASBESTUS (Bergholz), brown ;
from Tyrol.

a) CH. Cr. Suffered no alteration of form; burned
hard, and aflumed a greenifh-brown furface, with a red and
white inveftment. Its edges foliated in lamelle, blackith,
and garnithed with ex tremely delicate exfuded grains of iron.
FraQture bright, ftecl-grey, and glittering.—L. of W. a,39.

b) CL. Cr. Coalefcing by fufion with the parts of the
crucibles that were in contadt with the fragments, Their
external furfaces exhibited a texture, confifting of brown,
refplendent, implicated, fhort firiz. The fraQure dark-
grey, little fhining, and of bright-grey rays and pomts,
as it were interwoven, with fome air-bubbles.

No. 12. BERYL, yellow ; from Siberia.

a) 'CH. Cr. No change in the ﬁgurc. Colour dirty
pale-blulih-grey, with a greafy luftre, and a little tranfpa-
rent. Fracture uncven, grofs-fplintery.—L. of W. o1,

b) CL. Cr. The fame.

No. 13. BERYL, fea-green; alfo from Siberia.

@) CH. Cr. In general of lefs fplendour; but the late-
ral furfaces of the column covered all over with fine,
fhining, needle-formed radii. In other refpedts, as No. 12. a)

5) CL. Cr. Like No. 12. 4)

No. 14. SHORLITE (Schirlartiger Beryl); from Alten-
berg. .

a) CH. Cr. Unaltered as to form; indurated by the
ignition ; became grey, dull, and rough; with minute glite
tering points of a nearly metallic luftre.—L. of W. o,25.

3) CL. Cr. The fame phenomena; but without fhining

points.
No.
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No. 15, PUMICE-STONE, common from L,m.

a) CH, Cr. A bluifh-black-grey, .denfe glaﬁs, wnth
fome ' airsbubbles ; ° fémi-tranfluctd * when 'reduced ' to thin
fragments'; and extemally overlaid w:th a fcw grams of
iron. L, of W. o,10. : .

b) CL. Cr. Afforded a clearly fufed, li;h--blackith- .
green, glaﬂ'y fubftance, of almoft colourlefs and clear fplm-
ters, with fome alr-bubbles AR

No. 16. COMPOUND SPAR (Bme?y})alb ; from
' Ziderthal, in Tyrol. -

a) CH. Cr. Fell into fmall yellowuih-grcy,’énd vellow-
ith-brown, friable, and in part diftiné&ly rhomboidal plcces, :
of an earthy appearance.—L. of W. ‘0,45. ,

8) CL.Cr. On the upper part it run into a clear,
bright grafs-green glafs, of a fmooth furfacc, but on the -
lower part into a light-grey frothy fcona

No. 17. BOLE, red armenian ; genxine.

Note. Confifts of a red, friable lithomarga [ Steinmark), with
white fpeckles.

a) CH. Cr. Burned hard, was glittering, and of an
iron-black colour.—L. of W. 0,20,

5) CL. Cr. Hardened by burning; partly fteel-grey,
partly dirty-brown ; having the furface covered with tranf-
uded and re~calcined or oxyded ferruginous particles ; rough
and porous.

No. 18. BOLE, red armienian ; common.

a) Melted into an illdhaped hollow globe, whafe out-
ward and inward furfaces were of a dim fteel-grey colour,
and
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and inlaid with refplendent grains of iron. Its fraCture
prefented a black-grey flag, fhining, and in part porous.—
L. of W. 0,16.

) GL. Cr. Gave a brown fcona, gloffy lxke putch
full of large bubbles ; .of an uneven furface, refembling the
fpecular or grey iron-ore (eifen-glinziz).

No. 19. BORACITE ; from Liinchurg.

a) CH. Cr. Each cryftal fell feparately into a globular
form; acquired a cavity in the middle, and prefented here
and there incumbent, very tender ferruginous grains.
Fra&ure whitith-grey, fhining, uneven, and foliated; in
_part alfo ftriated.

b) CL. Cr. Produced a yelldwiﬁ:, clear glafs, contain-
ing fome air-bubbles; and having feparate, fmall, dim-
white fpots, .

No. 20. SIDERO-CALCITE (Braunfpath), in lumps*,
grey-white; from Freyberg.

a) CH.Cr. Fell into black-brown, cracked and fri-
able lumps, entirely refembling perfeltly decayed fidero-
calcite, and fhewed exceedingly minute, tranfuded metallic
grains.

® In German derbe, the precife meaning of which expreflion
Kirwan afferts, (Elem. of Mineral. 1. p 26) he could never learn.
According to Emmerling, any folid foflil is called derbe which is
concreted or imbedded in another, and is of the fize of a bazel-
nxt, and above, to any magnitude ; whereas that which is called in
German cinge/prengs (diffeminated, interfperfed) is under the fize
of a hazel.nut, to any minutenefs obfetvable. As the fize of the
foffils treated of in this work is feldom determined, the word derbe
will be given in this tranflation by the expreflions in lumps, in
mafes, and fometimes maffve.~Trand.

b CL.
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8) CL. Cr. Changed into a glafs of a'dark black-brown

colour, tranfparent on the edges, and pellucu} n{ fmall frag-
ments. ,

No. 21. CORNE’LIAN,V eriemi; -

a) CH. Cr. No change in its form, very fragile, of a,
fnowy-white from the outer edge, almoft to the. thicknefs
o.f 7z inch; but internally very pale reddith white. The
fra&ure of the white border was conchoidal and refplendeht 5.
that of the inner parts earthy and dull -—It fuffered no lofs
of weight,

$) CL. Cr. Throughout of a fnow-whlte, partly fpat-

ted, fomewhat greyith, and prefervmg its external fplen+
dour.

No. 22. CHALCEDONY; from Ferrde.

a) CH. Cr. Of unaltered fhape; white as fnow ; eafy
to be broken ; externally, and in the fra&ure, glittering.—
L. of W. o,01. -

" §) CL. Cr. ‘The fame.

No. 23. CHLORITE, loofe, from the cavity of a rock-
cryftal; from St. Gotthard.

a) CH. Cr. A contra&ed, black, fhining, fomcwhat'
radiated mafs, fimilar to a brittle pit-coal.

b) CL. Cr. Fufed into a folid, black-brown, vitreous
fubftance, ‘

No. 24. CHRYSOBERYL, from Brafi.

a) CH. Cr. Remained totally unchanged, except that
its furface became a little rougher.

b) CL. Cr. Likewife unaltered; only its colour turned
fomewhat paler, and the external furface acquired fpots of

a dull wh"te.
) No.
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No 25, CHRYSOLITL omcnt.al) '

a) CH. Cr. Its furface covered with a thick ferrugi~’
nous cruft, of a reddlfh-brown, pamng mtp ﬁccl-grey, and
ghttermg Its ongmal green colour was no ]onger per-
ceivable in the frafure. Its form; - fpl\.ndour, and tran-
fparcncy, quxte unalfered v

f CL.Cr. No’ channf as to form, tranfparency, and
luﬁre but the colour mclmcd now to olxve-orecn ’

No 26. CHRYSOPRAQ)E f.om Ka/:mxdz R

a) CH. Cr. Had its figure unaltered, turned very light
blackifh-grey, of a ftrong glofs, and perfectly opake:: In
the ftreak it exhibited a kind of metallic luftre.—L. of
W. o,01,

b) CL. Cr. The fame eﬂ'e&

T

' No. 27, CIMOLITE; from the ifland of Cimols (Cnmoha’
Piinii). o S

a) CH. Cr. A black-grey, moderately (hmmg, fcummy
flag, of little weight.—L. of W. 0,25. . .
b) CL. Cr. A yellowith-white, half fufed, hard, fmall

frothy fcoria, refembling corroded quarz..
. . Y

No. 28. CYANITE, cryftallized; from §t. Gotthard.
@) CH. Cr. Burned white, was fplit, became very fri~
able, and internally fhining.—No lofs of weight.
5) CL. Cr. The fame. .

No. 29. CYANITE, common; from the fame place.
a) CH. Cr. Was rendered ath-grey by ighition, and
fplit, in the manner of wood.—No lofs of weight.

6) CL. Cr. Snowy-white, and fplit. ,
No.
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No. 30 - FEL-SPAR 7 - cdmwa& -blue's- from Krieglack?

a) CH. Cr. Furnithed'a ore\’-whute glafs, fcummy in the
fraéture, dnd thereby divided into [hapelefs celtules, like fine
tabular - quarz. It prefented detached ferrugihous grains,
and thewed alfo on the furfacc a numbcr of ﬁne [plendld
fpeckles —L.of W. 0,40. PR

8) CL. Cr. Shrunk into milky-white, lrregular, rough
lumps, thh a dxﬁxn&ly begmnmg vxtnﬁcatlon iy

IR
No. 31. FEL-SPAR, commqn,' redl; 'fromv;omkg.
@) CH.Cr. AsNo.r.ay - - 7 . = .
b)CL Cr.. AsNoIa) o . L

No. 32. FEL-SPAR vntreous, in hexagonal pfates, from
the Porpbyry of Dracbmfel:.

PRV R

a) CH. Cr. A’ greylfh-whatc glafs, almoﬁ pellucxd;
of a ftrong glofs-on the fratture, and havmg air-bubbles., ~
L. of W. 0,02. ,

) CL. Cr. A fe‘mx-pellucxd bnght-grey, fomewhat
_ frothed glafs 3 in fome places fpcckled blackifh or brownith. -

No 33. F LL—SPAR, green; from S:I:ena.

- @) CH. Cr. | Like No. 32. 4) : P
--6) CL. Cr. Produced a milk-white e]afs, of a fire
froth, but clear in fmall pieces. o

No. 34. FLUOR SPAR, yellow, cubic; from Gerj'do;f

- a) CH, Cr.. ‘A milky-white fcoria ; fufed on' the but~
fide; in the fralture lamellar, of refplendent planes._
L.of W. 0,04. . .

$) CL.Gs. Fﬂfed into a cleur, bright grafssgreen glafs.
- L ) ’ 'Néi
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No. 35. SPECULAR GYPSUM (Fraueneis, glacies
Mariz.) .

@) CH. Cr. Rendered white, very friable ; and its laa
mellz fpecular or refleting light.—L. of W, ¢,60.
) CL. Cr. Clove-brown glafs, with.largc fphericat
air-bubbles.
No,  36. HYALITE, or Glafs-fone, (VIOLET
SHOERL); cryftallized ; from Dauphiny.

a) CH. Cr. A femi-pellucid greyith-white glafs, o
brilliant, flat conchoidal fralture; outwardly fpread over
with ferruginous grains.—L. of W. 0,12,

4) CL. Cr. A denfe, femi-pellucid, deep clove-brown.

No. 37. HYALITE (Pidet Shirl), in mafles; from
‘ Tbum (Thumerfions).

a) CH. Cr. As No. 36. a).—L. of W. o,10.
5) CL. Cr. AsNo. 36. b).
~ No. 38. MICA, grey, grofs-foliated ; from Cornwall.

a) CH. Cr. A greenith-grey, femi-pellucid glafs, over-
Jaid with minute grains of iron.—L. of W. o,10.

5) CL. Cr. Run into a compa&, blackith, opake
glafs ; of a fmooth, ftrongly-thining furface, and: conchoidal
fra&ure.

No. 39. GARNET, red, bohemian, _
a) CH. Cr. Afforded a grey, turbid glafs ; full of
grains of iron. . : :

8) CL. Cr. Fufed into an opake, almoft compaét fcoria,
whofe colour internally changed by firipes from brown iato
green; very finely corroded. N

o
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No. 40. GARNET, oriental,

a) CH. Cr. The fame change as No. 39° a).

$) CL. Cr. Yielded a compact black glafs ; of a bright
luftre ; covered with a fteel-grey cruft.

No.41. GRANATITE, {till now fo called); from St.
Gotthard. '

a) CH. Cr. Became hard; flecl-grey; overlaid with
fmall ferruginous grains.

3) CL. Cr. Rendered hard ; of an iron black colour,
with fhining points of a2 metallic luftre.

No. 42, GREEN EARTH; from Cypras.

a) CH. Cr. Fufed into an irregular fphere ; which had
externally a dirty green colour, and prefented in the frac-
ture a fomewhat porous mafs, compofed of an emerald-green
glafs and a pale-green fcoria. Here and there it was
croffed partly by white metallic lamellz, partly by reguline
copper. There was alfo found, in one of its cavities, a
variegated copper-ore in fmall grains.—L. of W. 0,17, -

"8) CL. Cr. Exhibited a fufed compa& fcoria; in the
fraQure of which the upper part was brown and refplen-
dent ; the lower one greenifh grey, and glittering. At top
/it fhewed grey-white, delicate plumofe traces, of a luftre
nearly metallic, upon a brown ground. 7

No. 43. HELIOTROPIUM, oriental.

a) The figure. unaltered ; but rendered a little fofter by
the ignition. The colour changed from dull-greenifh ta 2
grey-white.  Its fra&ure uneven, fplintery, rough n,mi
glittering.  The red points, which had difappeared, left
fmall holes bchmd thcm.-—-L of W. o,or

5 $) CL.
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§) CL. Cr. "The colour turned throughout whmﬁl
grey. In other refpeéts as at a). MR

No .,4. HOAN BLENDE bafaltxc from the crater of

V! uvms

a) CH. Cr. A hardencd, ill-fhaped mafs, with grains
of iron. FraQure light<grey, uneven, faintly glittering;
without any trace of vitrification.—L. of W. o,10.

b) CL. Cr. Melted into a denfe, black-brown glai’s;
tranfparent in thin fragments ; of a fmooth furfacc, and a
* flat conchoidal, glofly fracture.

No. 45. _HORN BLENDE, common; from N:ursde, in
the county of Glatz, in Bohemia.

a) CH. Cr. An indurated mafs ; on the outfide wrinkled,
of a colour verging into copper-red, inlsid with many gra-
nular particles of iron. Internally light pearly-grey, un-
even, flightly glittering ; here and there with a beginning
vitrification.—L. of W. 0,05.

6) CL. Cr. As No. 44. 5).

No. 46 HORNBLENDE? common ; from Nora, in
Weftmanland. - '

¢) CH. Cr. Run into an imperfe&, greenifh-black vi-
treous fubftance, tranfparent on the edges, overlaid with an
iron black, rugofe or fhrivelled cruft. Fralure, with air-
bubbles, of a copper-colour.—L. of W. 0,14.

) CL. Cr. A compa& fcoria, whofe colaur, from below
upwards, changed from leck-green to greenifh black. Co-
vered with a fteel-grey metallic crut. F ra&uxc, mode-
rately fhining, of a greafy luﬂre.

. No.
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No. 47. HYACINTH; from Ceylon.

a) CH. Cr. Its colour became greyith-white. The
tryftals ih fome degree coalefced ; but remained in other
refpe&ts unchanged, except their tranfparency being dimi-
nithed..—No. L. of W.

) CL. Cr. Such of the ¢ryftals as were in contact with
the crucible, united with it by fufion, throwing up a ferru-
ginous cruft. The others were loofely conglutinated
together, The colour, in part, paffed 'into a wine-
yellow.

No. 48. CAT'S-EYES, grey-white; from Ceylon.

a) CH. Cr. Became foft, grey, dimmed, and opake by
the a&ion of the fire.—No. L. of W, '

8) CL. Cr. The fame change,

No. 49. CAT’S-EYE, red ; from Malabar.
a) CH. Cr. Like No. 43. a)
. $) CL. Cr. The fame.

No. sp. LABRADOR-HORNBLENDE ( Labradsr-)
Sein). '
a) CH.Cr. Fufed into a compa& glafs, of great luftre,

pellucid infmall fplinters, of a pale-grey colour, with very
minute, detached grains of iron.—L. of W. 0,c4.

) CL. Cr. A compa&, dufky-white fcoria, tranfparent
en the edges. '

c No.
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No. 51. LAPIS LAZULI, deep-blue.

«) CH. Cr. A denfe, grey, femi-pellucid glafs ; over-
laid with grains of iron.—L. of W, o,12.

8) CL. Cr. A denfe, brownith, black glafs, with

feparate grains of iron upon its furface.

No. 52. LAVA, loofe, frothy; from Vefuvius.

a) CH. Cr.. Changed to a compa& glafs, of a greenifh-
grey tinge, containing granular particles of iron ; and tranf-
parent on the edges.—L. of W. 0,08.

4) CL. Cr. A compa&, brownifh-black glafs, havmg
rulty fpots on the upper part.

No. 53. LEMNIAN EARTH, common. (Bole).

a) CH. Cr. A denfe, deep-greenifh-grey glafs, covered
with a cruft coloured like ruft of iron, and fome ferrugin-
ous grains.—L. of W. 0,25.

8) CL. Cr. A compa& greenifh-black glafs; fhewing
at the top light-brown points, lying flat.

No. 54. LEPIDOLITE (Lilalite) ; from Rgfna in

Moravia.

a) CH. Cr. Produced a pale-grey, denfe, femi-pellucid,
very hard glafs; partially covered with a grey ferruginous
cruft.—L. of W, 0,17.

5) CL. Cr. Afforded a greyith-white, tranfparent
glafs, with very fmall bubbles; and on the upper parts
covered with a light-brown cruft, of a luftre nearly me-
tallic.

No.
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N,e 55- LEUCITE (not yet affeted by volcamc fire) ;
frbm Vefuvius.

_a) CH. Cr. Outwardly a commencement of fufion;
the infide litle altered, and ftilt very gloffy. The horn-
blende which it contained within, was melted into feparate,
black, minute drops.

" 3) CL. Cr. Exa@ly the fame.

No. §6. MARBLE, white ; from Carrara.
a) CH. Cr. Was converted into quicklime,

$) CL. Cr. Changed mto a denfe, clear, hzu'd, pale
grafs-green glafs.

No.s7. PLASTIC SILICL.MURITE ' (Meerschaum, 4
Keffekil of Cronftedt) ; from the Levants

a) CH. Cr. Not altered ; only rendered moré meagre
ahd ‘indurated by ignition ; very ftrongly adhering to the
tongue.—L. of W. 0,30,

3) CL. Cr. The fame.

-

No. 58.  OBSIDIAN, black ; from Mount Hecla in
Iceland. . ,

4

a) CH. Cr. A greenifh-black glafs,. of .great fplen-
dour ; pellucid in fmall pieces, outwardly with a greg in-
mktionl -

5) CL.Cr.’ Melted inte'a denfe, black-brown glafs 3
tranfparent only in its fmalleﬂ' fplmters, and of a conchoida)
fralture.

4

.
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No. 59. OBSIDIAN, blackiﬂx-gr;y, tranfparent ; from
Lipari.

- a) CH. Cr. Gave a glafs, pellucid in larger lumps;
of afomewhat dufky, pale, grafs-green hue, containing air.
bubbles, and externally covered with a grey turbid cruft.

4) CL. Cr. Fufed into a clear, pale-black-greenifh
glafs, with feparate bubble-holes.

No. 60o. OBSIDIAN; from Tokay.
a) €H. Cr. Like No. 59. a) .'
" 4)CL. Cr. Like No. 59. 3)

No. 61. OLIVIN; from Greenland.
a) CH. Cr. The grains black, opake, finely glazed,
and conglutinated.

5) CL.Cr. Almoft the fame change, and coalefced with,
the fides of the crucible, which it powerfully attacked.

No. 62. OLIVIN ; from Habichtfwalde.
(a CH. Cr. As No. 61. a); only a little more firmly

. coalefced. ,

$) CL. Cr. As No. 61.5)

No. 63. OLIVIN ; from Ritterfdorff, in the middle

mountains of Bohemia.

@) CH. Cr. The concretion of the grains ftronger;

alfo ftrongly glazed, and of a dirty leck-green.
' 5) CL,
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)

$) CL. Cr. Like No. 61. 5)

No. 64. OLIVIN ; from Unkel.

a) CH. Cr. Its grains were covered with a greenifh-
black glaze, cemented together, and croffed by a white
mafs, in fome places cryftallized in a delicate capillary form.
Their outer fides were invefted with grains of iron.—L. of
W. o,02. ‘

b) CL. Cr. Were fufed into one glofly, fomewhat
porous mais, which, in the upper part, was cryftallized in
a radiated form, with a brownifh-grey tinge ; but in the
fratture it was partly greenith-white, partly grafs-green.

No. 65. OPAL (femi-opal), brown.red ; fram the Tele
kebanya mountains,

a) CH. Cr. Without alteration as to form. Ex
ternally black-grey, dull, and in every part coyered with
diffeminated fmall grains of iron. In the fraure, brown-
ith-grey, dull, and uneven.—L. of W. 0,18,

3) CL. Cr. Little changed in the form. Externally
refembling the fpecular or grey iron-ore (Eifenglanz).. Its
fraGure black, glittering, and in a fmall degree po-
rous. , :

~

No. 66, OPAL (femi-opal), yellow ; from the fame
place.

a) CH. Cr. Figure unaltered ; its colour turned
greyifh-white, and it was much difpofed to fly in pieces.
Some luftre on the outfide ;¢ in the fraQure, dull and
qarthy, of a fine grain.—L. of W 0,06,

€3 . ) CL.
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b) CL. Cr. The fame changes ; together with a fomes
what brighter luftre.

No. 67. OPAL, femi-spal of a werdigris-cobur (Helise

tropium?) 5 from Gicenland.

a) CH. Cr. Was rendered foft, its fralture of a light-
reddifh-brown, fpeckled with a copper-red ; glittering,
and exh'biting dim-white points and veins.

b) CL. Cr. Rendered not quite fa foft by the ignition ;

and it acquired a liver-colour, with white fpots.—L. of
W. o,06.

No. 68. PITCH-STONE, yellow; from Meiffen.

a) CH. Cr.” A greyith-white glafs; though clear in
itfclf, yet full of froth-bubiles. The outer furface pre-
fenied a deep-grey, fLining cruft. \

6) CL. Cr. The fare; but without the external in-
cruftation, '

 No. 69. PITCH-STONE, blue (fo ftyled); from Menil-

Mbontant, near Paris.

e¢) CH. Cr. Became foft, yellowith-white, and fplit
or ci.it in the manner of flate.

b) CL. Cr. The fame changes; except its colour
turzing lighi-brown.—L. of W. 0,c8.

No wo. SHISTOSE PORPHYRY ; from Schlosfberg
near T pgiz, (Its chief mafs the Klingflein, as it is
f::;»’\j)v A

a) CH.
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a) CH. Cr. Run into a denfe, very fhining glafs,
ofa grey tinge inclining to deep-green ; tranfparent in
fma]l fragments, and inlaid with detached, nearly tin-
white grains of iron.—L. of W 0,05.

$) CL. Cr. A compa& brownifh-black glafs, with
tranfparent edges, and a conchoidal frature.

No. 71. PORCELAIN JASPER, yellow; from Baa
hemia, '

a) CH. Cr. Suffered no alteration in its form.; but
was rendered fomewhat contraéted, of a deep fteel-grey.
and dull. : , :

) CL. Cr. Figure unchanged; externally yellowitha
brown ; in the fralture, black and glittering.

No. 72. PRASE ; from Breitenbrunn,

a) CH. Cr. Its form unaltered; externally of a grey-
white, fhining, inlaid with tranfuded grains of iron, Its
fralure, greenifh-white, of a faint luftre, and uneven.
Totally opake.—L. of W. 0,03.

5) CL. Cr. The form likewife unaltered ; externally of
a fmutty-greenith white, glofly, and fpotted with minute
drops refembling pitch. < FraGure grey and dim,

No. 73. QUARZ, red; from Rabenftein.

a) CH.Cr. No change in the figure; colour entirely
pale reddith-white; flightly tranfparent; and invefted with
a delicate glazing.—L. of W, 0,03." "™

$) CL. Cr. The fame.
' ¢4 No,
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No. 74. RUBY, rofe-red, oriental.

a) CH, Cr. No alteration; except its furface having
become a little dimmed.—Alfo without L. of W,

) CL. Cr. Entirely unchanged. Its colour even feemed
to be rendered ftill purer and more lively than before
ignition.

No. 75. MUSCOVY GLASS (G/if2, Mica); from Siberia.

a) CH. Cr. In order to inclofe it in the crucible, fe-
veral lamellas were rolled up. The outer ones became
grey, glazed and brittle; the inner ones black, like tin- -
der, and continued flexible.—No. L. of W. '

b) CL. Cr. Every one of the lamellas thoroughly
hardened by the ignition, glazed, brittle, rendered nearly
fonorous. Colour changed to a greyifh-white ; the furface
in part alfo light-brown.—No. L. of W,

No. 76. SAPPHIRE, azure-blue ; from{Ceylon.

a) CH. Cr. Without alteration; except the furface,
which became a little dufky, and dim and muddy.—No
lofs of weight.

| 5) CL. Cr. Likewife unaltered. However, the colour
was rendered in fome pieces paler, and at the fame time
flightly opalefcent. .

No. 77. PRISMATIC SHOERL, black, longitudinally
: ' ftreaked ; from Cornwall. .

a) CH, Cr. Little change in the figure. Out;vardly,
#ill preferving, in part, the prifmatic form, with grains of iron
exuded
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exuded. Fralture grey, of but little glofs, refemblinrgr
that of fat.—L. of W. 0,09.

5) CL. Cr. Imperfe&ly fufed; on the upper part
brown, with glittering points. Fra&ure of a blackifh-
grey, flightly refplendent, with a greafy luftre, and cxhi.
biting fine pores. .

No. 8. SHOERL, black cryftallized, in columns of
' nine fides ; from St. Gotthard.

a) CH. Cr. Externally ath-grey, and very much fhri-
velled. In the fracture prefenting a compact, fmoke-
grey, moderately fhining fcoria ; with feveral large bubbles,
containing on the infide diffeminated granular particles of
iron.—L. of W, 0,08.

$) CL. Cr. Fufed into a tough, pale, olive-green flag,
of a moderate glofs like fat, with feveral large aire
bubbles.

No. 79. SHOERL, black, in large hexagonal columns ;
from Greenland.

«) CH. C. Converted into a fcoria of a greenifh-grey
tinge, and tranfparent fragments. Its furface was coated
with a dufky cruft, and feattered grains of iron.—L. of
W. 0,07.

-

5) CL. Cr, An olive-green flag, tranfparent in thin
fplinters, of confiderable compa&nefs, and a wrmkled
furface.

No. 80. . SERPENTINE, blackifh ; from Zblitz.
«) CH.
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a) CH. Cr. Indurated; externally covered with a fer-
ruginous cruft, together with fmall grains of iron. Inthe
fratture, fplintery, dull and of a grey colour.—L. of W.
0,12, ‘

%) CL. Cr. Rendered bard. The furface glittering,
glazed in part, and .pafling from .iron-black to a cop-
per-red.  Towards the edges of the fracture likewife iron-

black, but in the middle of a pale grecnith-grey ; finooth
and dull.

No. 81. EMERALD; from Perx.

a) CH. Cr. Entered into an impetfect fufion, and pre<
ferved its green colcur, though fomewhat fouled. It alfo
was rendered opake, and prefented detached minute grains
of iron,

b) CL. Cr. A clear, greenith-white glafs, with afew
radiating points,

No. 82. EMERALD? oriental ; (perhaps green fapphire ?)

a) CH. Cr. Quite unaltered in fhape. The colour
was rendered fomewhat duller, and verging towards grey.
The furface partially covered with a rough cruft; fome
picces reflected changeable varicgated colours.

4) CL. Cr. Figure and luftre as before. Turned opake,
The green colour in part paffed to a white, and in
fome pieces the variegated reflection of colours was ftill
more diftinét.

No. 83. SPINELL (Ruby).

¢) CH,
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a) CH. Cr. Suffered no change,exce;;ting that its fur-
face became fomewhat muddy and foul.—No lofs of
weight

) CL.Cr. Part of it was imperfely melted to 3
blackifh-brown fcoria,into which were cemented the other
pieces, whofe colour and tranfparency were unimpaired.

Mo. 84. ACTYNOLITE (Strahlftein) common, green;
from St. Gotthard.

a) CH. Cr. Externally covered with a ferruginqus
cruft, and numerous grains of iron. The infide fhewed a
grey and dull fcoria, full of bubbles.—L. of W. 0,04.

b) CL. Cr. Converted into a fibrous flag, of a greens
ifh-grey fra&ure, and a brown fusface, cryftallized in a
radiated form.

No.85. ACTYNOLITE, common, leek-green; from
Peterfburg. (Swed. Hornblenda).

a) CH. Cr. Like No. 84. a); ox;xly with but few
grains of iron in the furface, and with acicular cryftals in the
froth bubbles.—L. of W. 0,04.

5) CL. Cr. A leek-green, and at the top red-brown,
compact fcoria; of a fine ftriated fracture, and efflorefcent
cryftallization.

No. 86. ACTYNOLITE, common, in feparate parallel
' prifms; from Carinthia.

a) OH. Cr. A dull, bluifh-grey fcoria, full of bubbles
and its furface inlaid with grains of iron.—L. of
W. 0,04. ' .

5) CL,
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3) CL. Cr. A denfe, greenifh-white, and in the
fracture indiftinctly radiated flag. On the upper furface
cryftallized in interwoven, reticular, fine, brown needles.

No. 87. GLASSY ACTYNOLITE; necdle-thaped,
of an intermediate colour between deep mountain-green,
and black-green; from Taberg.

- a) CH.Cr. As No. 86, @). Its cruft had in fome
places a cupreous luftre.—L. of W. o.12.

3) CL. Cr. Fufed into a denfe, greyith-white, opake
fcoria, marbled of a brown-yellow at its top. ,

No. 88. GLASSY ACTYNOLITE, acicular, whlte,
from Taberg.

a) CH. Cr. A greyith-white mafs, fufed in a fpherical
form ; on the upper part with feparate, recumbent, fhining
radiations ; on the under part mixed with grains of iron.
FraQure uneven, dull and rough; in parts ftriated.—Ls.
of W, o,20.

b) CL. Cr. A greenith-white, denfe fcoria, with a
glittering  greenifh-yellow very fine efflorefcent furface of
fmall ftellular points, Fraure ﬁne]y fibrous and refplen~
dent.

No. 8. ACTYNOLITE, olive-green, in prifinatig
cryftals; from Dauphiné.

.a) CH. Cr. The pieces did not fufe together, but were
merely conglutinated firmly,  External furface, iron-
black, with fmall ferruginous grains, oozed through. Ine
fide ftecl-grey, fine earthy, and dull.—L. of W. o,15.

b) CL,
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5) CL. Cr. Melted into 2 highly refplendent glafs ;
of a black-brown colour ; flat conchoidal fra&ure, -and

tranfparent fplinters.

No. go. ACTYNOLITE, cryftallized in prifms, deep
blackifh-green ; from Zillerthal in Tyrol.

a) CH. Cr. Fufed into a fpherical, moderately fplendid,
opake fcoria, of a bright greenifh-grey colour, and per-
fe@ly radiated fracture, furrounded with grains of iron.—L.
of W. 0,06. '

) CL. Cr. A ftrongly refplendent, compa&, opake
flag, internally 2lmoft apple-green ; of a conchoidal fracture,
and yellow furface, mixed with brown. ,

Né. g1. STRONTIANITE.

a) CH. Cr. Form unaltered. Hardened by ignition;
rendeted dull, and very cauftic.—L. of W. 0,31,

$) CL.Cr. A clear, bright grafs-green glafs.
No. g2. TALC (of the magnefian or muriatic genas); '
greenifh-white ; from St. Gotthard.

a) CH. Cr. Became hard; fplit like flate; grey
white; in two places flightly united with the crucible by

fufion.

3) CL. Cr. Rendered yellowifh-white 3 hardened by .
the ignition, and acquiring flaty rifts,—L. of W, 0,05.

No. 93. TALC, Venetian.

a) CH. Cr. Indurated, flaty, bluith-grey; in part
with a thin red covering.—L. of W. 0,08. 4
“) CL.
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5) CL. Cr. The fame change. Its colo;xr brown,
refembling decayed mica.

No.94. TOPAZ; from Brafil.

a) CH. Cr. Rendered white, dull, untranfparent ; of
a fine earthy and longitudinally ftriated fra&ure.—L. of
W. o,20.

$) CL. Cr. The fame ; with thin flakes, burft off.

No. 95. TOPAZ; from Schneckenftein.
a) CH. Cr. As No. 94,4).—L. of W, 0,20.
b) CL. Cr. As No. 94. b).—L. of W. 0,20,

No. g6. TREMOLITE, radiated ; from St. Gotthard.

a) CH. Cr. Ran into an opake, érey—white, round
fcoria; of a foliated texture, and a radiated cryftalline
furface.—L. of W. 0,05.

- 3) CL. Cr. A compa&, greenifh-white flag, with lit«
tle luftre, and of a radiated fracture.

No.g7. TRIPOLI; from Menil-Montant, (the matrix
of what is called blue pitch-fone.)

a) CH.Cr. An indurated, very contrafted, black-grey,
fincly porous fcoria. .

4) CL. Cr. Its outer furface brownifh and glittering §
its internal furface, or fralture, yellowifb-grey, dull, and
porous like fponge.—L. of W. 0,20,

Na.
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No 98 TOURMALINE, green, tranfparent; from
Brafil.

d) CH. Cr. Hardened by the ignition. The fides
comprefled inwards. Externally black-brown; internally
greenith-grey, opake and dull.—L. of W, o,10.

b) CL.Cr. The fame change ; but of a blacker tinge.
The part of the crucible, in conta&t with it, covered with
a brown glaze.

No. g9. TOURMALINE, black; from Spain.

a) CH. Cr. Hardened, and the cryftals conglutinated,
Outfide black, with crofs rifts and dull; infide dim grey-
white. Frature, conchoidal. Slight glofs of the greafy
kind.—L. of W, o,15. :

5) CL. Cr. Externally the fame. The fralure, of a
feel-grey, but with rather lefs luftre, and with fine
pores.

No. 100. TOURMALINE, black ; from Zillerthal.

a) CH. Cr. Affumed a very irregular thape. Ex-
ternally like No. 99, a); inwardly, of a conchoidal
$ralure, a fmoky grey colour, and greafy luftre.

8) CL. Cr. Tough ; diffufed ' by melting ; light-
brown, opake, and of a middling greafy luﬁre.

No. 101; UMBER (brown - iron-ochre) ; from the
nexghbourhood of Cologne.

@) CH. Cr. Gave a denfe, opaline glafs; of a bluith-
grey in the fralure, tranfparent when in fmall fplinters,
and of a ftrong greafy luftre. It was coated with a grey-

* white
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white cruft, finely dotted by very minute froth-bubbles.
At the bottom was one confiderable grain of iron, which
feparated of itfelf.—L. of W, 0,33.

- b) CL. Cr. Fufed into a folid, black glafs; whofe
upper part .was covered with a cruft of the fpecular iron.
ore, ( Eifinglanz ) very delicately efilorefcent, and radiated in

. & ftellular forms

f

No. 102.  UMBER ; from Cyprus.

a) CH. Cr. Like No. 101, a) except that its cruft was
ftill more minutely dotted, and the inward colour of &

clear fmoke-grey.—L. of W. 0,33.
4) CL. Cr. Like No. 101. 8)

No. 103. VESUVIAN, light-brown.

“a) CH. Cr. A denfe, clear, ftrongly refplendent, nearly
colourlefs glafs. ‘The outer furface was rather muddy, and
was formed into groups of regular cryftals (drufigt) ex-
hibiting very minute fhort protuberances, each of which
ended in a point, by means of four triangular, exceedingly
fine ftriated facets. Numerous grains of iron were im-
bedded in its under furface.—L. of W, 0,25. )

b. CL.Cr. A compa&, very dark olive-green glafs ;
of a bright luftre, and flat conchoidal fratture.

4

No. 104. VOLCANIC afhes; (from the eruption of
. Mount Vefuvius, colletted at Naples in the fummer of

1794.)
@) CH. Cr. Melted into a compatt glafs, of a dirty

olivegreen ; fmall fragments of which tranfmitted light.

It contained fome pieces of iron.~—L. of W, o,r0. -
2 ) CL.
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b) CL. Cr. A derife, brownifh-black glafse

No. 105. WACKE (a variety of bafalt, commonly
ranked among the fpecies of argillaceous carths); from
Foachimsthal.

a) CH. Cr As No. 7. b):

Nore. The fame fpecimen was again put into the charcoal-
crucible, after it hal béen feparated from the grains
of iron. When taken out, it was tuberous or knobby. The
furface prefented 3 glittering black-brown incrultation,
whofe fracture had a flight luftre. But the interiour mafs
had become pale-grey, and denfer than before.

b) CL. Cr. The fame change as No. }. §)

No. 106, FULLER'S EARTH (Smectis) genvine;
from Mamp/bire.

) CH. Cr. A compa& opake fcoria of a dull grey,
with many grains of iron.—L. of W. 0,25. :

‘$)" CL. Cr. A denfe, blackifh-green fcoria. Its
fmooth furface exhibiting red dots. :

No. 107. WITHERITE ; from Anglezark.

a) CH. Cr. In experiments repeatedly made with this -
fubftance, the inner charcoal-crucible was found confumed
for the greateft part. Hence the witherite always entered
into an imperfect fufion with the contiguous part of the
clay-crucible, which ferved as a cafe to the charcoal-
crucible.
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5) CL. Cr. A green, fomewhat turbid, and frothy
glafs.

No. 108. ZEOLITE, compa&, filiceous, (Prebnite) 3
from Scotland.

a) CH. Cr. Fufed into a compa&, deep-grey, opake
fcoria.  Fralture, imperfeitly conchoidal, and highly
glittering. Coated with a ferruginous cruft; and con-
taining a few minute grains of iron.—L. of W. 0,05.

b) CL.Cr. An opake denfe flag. Its.furface olive-
green ; the inner mafs, celadon-green, and the fraCture
glittering.

No. 109. ZEOLITE, radiated; from Ferrie.

a) CH. Cr. Swelled up into an ill-thaped, greyifh-
white, tranfparent fcoria; full of froth bubbles.—L. of W
0,16, . ’

$) CL. Cr. ‘The fame ; but as white as fnow.

No. r10. ZEOLITE, volcanic grey; (according te
Fichtel—according to others, zeolitic pitch-ftone)
from the Mount Pap-Laffs, near Telkebanya.

a) CH. Cr. A glafs of a dim, black-grey colour;_
of a clear tranfparence on the edges; of a greafy glofs
in the fra&ture ; and fhewing feparate bubbles. It alfo had
very fmall grains of iron in feveral parts of its external
furface.—L. of W. 0,05.

*$) CL. Cr. Yielded a denfe, bright greyith-white,
tranfparent, but not thoroughly clear glafs ; rendered ture
bid by very minute froth-bubbles. Its fmopth furface pof~

' fefled
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fefled a great fplendour, and was marked with difperfed
brown-red fpots, refembling agates.

No. 111 ZEOLITE, volcanic red; from the fame place.

a) CH. Cr. Like No. 110. q) v

5) CL. Cr. Like No. 110.5); only fomewhat more
turbid. , :
No. 112. CIRCON (Jargon); from Ceylon.

@) CH. Cr. No change, excepting that its colour turned
white-grey, and its furface became a little more'turbid.—
Alfo no L. of W,

5) CL. Cr. Likewife unaltered. The greenifh colour
had almoft difappeared, and in its ftead fucceeded a reddifh,
bluith, and in part perfe@ly white one. Several pieces
emitted a whitith luftre.—~No lofs of weight.

e ——

' Conceming the utility which thefe experiments on fufion
may afford in various refpeéts, I fhall make only one or
two remarks. ;

On reviewing the divifion of ftones and earths into fu-
JSible and infufible, which has been hitherto adopted, we ob-
ferve that feveral of them are clafled among the ficft 3 which,
however, are not fufible of their own accord, but. acquire
that property only by the co-operation of extraneous caufes.
Thus, if we obferve the Strontionite (No. g1), the Com=
pound-fpar (No. 16), Siderocalcite (No. 20), Marble,
(No. 56), and in general all the fpecies of calcareous
carth, to vitrify in the melting-veffels, it is owing to the
argillaceous earth of the clay-crucible, which by its contaét.
effets the fufion of thofe ftony matters, which, when

alone, are infufible. . -
D 2 With
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With refpet to many other fubftances, the caufe of their

vitrification is their ferruginous contents; for oxyd of iren
likewife promotes the fufion of many compofitions, other[-
wife not vitrifiable: This vitrification, therefore, cannot
take place in charcoal-crucibles 3 becaufe in thefe, the calx of
iron lofes its vitrefcent propérfy, by being reduced to regu=
line iron, and hence is rendered incapable of continuing in
chemical folution or combination with unmetallic-carths.
It then feparates from them by a kind of eliquation.
_ An inftance of this is afforded by the Bafalt, (No. 6—
10), ufually reprefented as a body, which very eafily. melts
into a black glafs. But this fufibility of bafalt obtains
only when its ferruginous part finds no opportunity to be
reduced 2nd to feparatc: for after this is withdrawn, the
remaining portion of bafalt is no longer vitrifiable. It now
appears, if examined by a lens, as a body almoft wholly
corroded ; and it is not converted into a fcoria, unlefs after
continued expofure to the moft violent fire..

It is worth remarking, that, in the charcoal-crucible,
not only is the iron of fuch foflils, as contain it in a very
flight quantity, as Pumice-fione (No. 15), Boracite (No.
19), Mica (No. 38), completely reduced; but alfo, that
even fome fpecies of fones, vwhich in no manner undergo
real fufion, nay, which hardly feem to become fofter, as.
the Ligniform Afbeftus (No. 11), Chryfolite (No. 25), Brown-
red Semi-opal (No. 65), Prafe (No. 72), and Serpentine
(No. 80), do neverthelefs depofite, as it were by exfuda.
. tion, mott part of their iron. h

The proportion of the ferruginous contents thus difcos
vered, may ferve at the fame time to determine in dubious
cafes the claflification in the mineralogical fyftem. That
is to fay, it may aflift to decide, whether a follil, whofe

’ ' ' pro-
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proportion of. metallic parts is as yet unkown, fhould obs
tain a place in the clafs ot earths and ftones ; or, whether
it ought to be ranged in the genus of iron-ores.=~Such i$
the cale with Umber.. Of one hundred parts of umbef
from Cyprus (No. 102), there remained 67 ; and the irom,
reduced from this refiduum, amounted'to 47 ; but the vitres
ous fcoria, only to 30.—Of one hundred parts of wmber
from Cologne, thete likewife remainéd 67, of which '35
were .iron, and 33 ‘were {coria.© This mineral, thcrefore,
as much deferves a place under the genus of itohwores, as
{everil other iron-ores, lefs rich in ferruginous’ contents.
It may be confidered, either as a particular fpecies of thé‘
browmn iron-ftone ;. or as a vanety of brown lron-ochrc

. . ot EERA

Beﬁdes, the trials made WIth fire may be of fome -utility"
with regard to thofe foflils, concerning which the opinions
of the learned are yet divided, with regard to the means
employed by nature for their formation. I eventhink, that
in this branch of geolsgical refearches, 'the experiments
made by means of fire, are rather more decifive than thc‘
analyfisin the moi/f<way. Although it is:quite contrary tomy
intention to enter into this difpute, yet I think myfelf obliged’
to ftate my own private opinion refpe&ing this fubje;. in-’
dependent of the autharity of others; which: is, that”T-
cannot rank among the produs of fire, either the genaitie®
bafalt, or its kindred wacke, or the porphyric-flate. | In this
perfuafion I am confirmed by perfonal infpe@ion of bifaltic
diftrits, efpecially of the Bobemian middle mountains; as®,
well as by the habitudes of the above mmerals in ﬁre.'
No. 6103 1Q5; 70.

On the contrary, as to what relates to the generation of
the Dbfidian (No. 58, 6>), Pumicesfone (No. 15), and
pretended Polcanic Zeolite (No. 111, which laft is reckoned
br fome among the Pitch-flones), &c, I willingly renounce

»3 my
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my own opinion ; adding only, that, on confidering the
arguments for and againtt their volcanic origin, the cir-
cumftance of the obfidian and pumice-ftone giving in fire
exaétly the fame produés, fhould not be difregarded; and

" alfo, that both thefe foffils, not only accompany each other

at Lipari, but likewife frequently occur attually blended.

As the chemical analyfis in the humid way is embarraffed
with many difficulties, that check the progrefs of our
knowledge of the conftituent parts of foffils ; the fpeedier
examination, by means of fire, of a foffil, not yet analyfed,
may ferve as a previous hint for afligning to it its proper
place in the fyftematical arrangement. It may alfo tend ta
corre& the claffification of feveral minerals whofe charaters
are not fufficiently ditin&, or perhaps have led to. error.
So, for inftance, the above refults plainly fhew, thatthe
Cats-cye is not a fel-fpar (No. 48, 49) ; that the Leucite
does not belong to the garnets, and as little to the
fel-fpar (No. 55); that the Telkebanya-flone, or brown-red
Semi-apaly is not allied to the vitrifiable pitch-ftones,among
which it has been ranged on account of its perfet opacity
(No. 65); and that the Granatite cannot be claffed under
the garnets (No. 41); nor the Cyanite under the ftriated
fhorls (No. 28); nor the Chlorité, under the varietics of
mica (No. 23.) -

However, the infercnces drawn from thefe experiments,
thould not be carried too far ; nor fhould a decifive conclu-
fion be made on the conftituent parts of a foffil, merely from
its chanpes inthe fire. For, in this refpe&, the analyfis in

the bumid way is abfolutely the only fafe guide.

1. ANALYSIS
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(Common Flint; Ft;uzr/Iein of the Germa;\s.)

IN order to reduce to the requifite moft fubtle pulveru-
lent ftate the harder kinds of ftones, which are to be fub-
je&ted to a chemical analyfis, I make ufe of a grinding
concave fhallow veffel or bowl, wrought, as well as its
appropriated mullar, of black-grey flint. The body, which
is to to be finely ground in jt, being previoufly pulve- .
rized in a polithed fteel-mortar, gently ignited and accu-
" rately weighed, I moiften with water, and continue/ the
trituration, until the ftone is reduced to an impalpable pow-
der. A fhorter or longer time is neceffary for this ope-~
nation, according to the degree of hardnefs; fo that 100
grains of the more indurated fpecies of gems often require
triturating for three or four hours. After the fincly pow-
dered mafs is again deficcated in the air, or in a gentle
warmth I ignite the ‘powder, carefully collected from the
triturating-difh, in a filver or porcelain-crucible, with a
low heat, and weigh it once more.

D4 Stones,
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Stones, the hardnefs of which does not furpafs that of
flint, weigh then no more than at firft. But fuch as are
harder than flint, acquire an increafe of weight; which in
fome gems, as the fapphire, adamantine-fpar, and chryfo-
beryl, often amounts tp from 10 to 13 per cent.

Therefore, as this addition of weight muft, of courfe,
be again fubtrafted from the fum of the conftituent parts
of the decompofed body, an exaé chemical knowledge of
the fubftance, of which the grinding veflel confifts, is
indifpenfable. And, no doubt, common flint would be
little eligible for the grinding ot hard ftones, if, befides the
{ilex, its chief ingredient, it contained other earths in that
quantity, which is ftated by mineralogifts; and of which
aluminous earth is faid to make up from 18 to 20 parts in
the hundred. '

But from an exat and repeated analyfrs of this flint,
I am convinced that the quantity of foreign earths, which
are here combined with the filex, is far lefs confiderable,
and that in general the fum of them only amounts to one.
grain.  On this account, and confidering the finall number.
of grains abraded from the flint mortar, it would appear a
fuperﬂuous nicety, to bring into calculation the fmall frac~
tional parts of the other earths, befides the filiceous.

a) Five bundred grains of common flint, coarfely
bruifed, were ignited for half an hour in a covercd cruci=
ble. They loft, by this, five grains of weight, and turned
greyith-white.

b) A Hundred grains of flint, reduced to the fineft pow-
der, were mingled with three times theiy weight of cauftic
‘pot-ath, and expofcd to a red-heat in a filver-crucible for

‘ halg
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half an hour ; by which management, however, the mix-
ture did not fufe, but continued a loofe, friable mafs. When
covered with water, it was all diffolved, without any refi-
due, and afforded a fomewhat turbid liquor.

. ¢) By over-faturating this folution with muriatic acid,
the filiceous earth was precipitated ; which, after a due di-
geftion, was feparated, wathed, and ignited.—It weighed

97 grains.

d) The acid flaid,; thus feparated, when faturated with
carbonat of foda, let fall a brownifh earth; which re-dif-
folved in muriatic acid, and left filiceous earth, weighing .
one grain after ignition.

¢) The remaining muriatic folution afforded, with cauf-
tic ammoniac, a brown, mucilaginous precipitate ; which,
when added, while yet moift, to cauftic lye, depofited oxyd of
iram, weighing after ignition one quarter of a grain.

f) When this portion of iron had been feparated, I
mixed the cauftic lye with muriatic acid to excefs. Being
then faturated with mild falt of tartar, it was put ina

. warm place. A fmall portion of earth fell down ; which,
after gently drying, weighed one half grain, and its folution
in fulphuric acid afforded aluminous cryftals. This alumi.
nous earth would have weighed one quarter of agrain in its
dry ftate. )

&) The edulcorating waters, after being collelted, eva.
por:ited to drynefs, and the refidual faline mafs, again dif-
folved in freth water, depofited three quarters of a grain
more of an earth, which diffolved in muriatic acid, with ef.
fervefcence, and yiclded felenite or gypfum, on dropping
fulphuric acid into it. It was confequently calcarzous earth,

which,
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which, if free from carbanic acid, would bave amountcd to
half of a grain,

Hence the conftituent parts of common ﬁmt amount in
one bundred to

Ignited Silex . . ) . 97} o8
. b

] o d) . 1
— — - Lime . g) . . . 0,50
—_—— - Alumine . f) . , 0,25
Ignited oxyd of iron . o+ ) . . . 0,25
Parts yilatile in fice . . a) ... . I,

100
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CHEMICAL EXPERIMENTS
ex THX
ADAMANTINE. SPAR,

FIRST SECTIONs,

NA‘!'U:!, inexhauftible in its riches, has intended, “as it
were, to keep in alivity the ardour of Naturalifts, in the
difcovery, examination, and arrangement of the foflil pro-
dufts, by prefenting new fpecies that have remained hi-
therto unknown, and whofe proper place has been too frea
quently miftaken in artificial claflifications. This truth has
been confirmed, in an eminent degree, by the ademantine

fpar. '

The native places of this ftone are China and Bengal;
and from each of thefe countries it was firft brought:
to Europe, for the gelebrated cabinet of Charles Francis
Greville, Efq. in London. The denomination of adamantine
Jpary given to it by Englith Naturalifts, is grounded not
only on its uncommon hardnefs, fimilar to that of diamond ;

* Read in the Royal Acad. of Sciences at Berlin. See Recher-
ches coymigues fur le Spath adamantin ; in the Memoires de P Acad.
royale ete, Aoz 1186, jufgw’ d la fin de 1789, Berlin 1992,

: but
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but alfo on'its application ; for the Chinefe and Indian la<
pidaries make ufe of the powder of this ftone inftead of the
real diamond-powder for grinding.

The firft public. notice taken. of the adamantine fpar
which I know of, is contained in the fecond Volume of
Sage’s Analyfe chymique et concordance des trois regnes ; where
this writer ftates the above foffil to be a granite, compofed
of fel-fpar, black-fhorl, and quarz. A inore accuratc ac-
count of it, together with a deferiptian of its external ap«
pearance, was afterwards given by de la Metherie and Abbé
Hany in Rezicr’s Feurnal de Pliyfique, for January and
March 1787. ' T .

But as no Chemift has ventured to undertake its chemical
analyfis, Air. Greville was {o obliging as to facrificg a
. quantity of this fubftance, in his poficflion, fufficient for its
examination, and to fend it mc for that purpofe. .

) . .

The adamantine fpar prefents two diftin& varieties, ac-
cording to the two different countriecs which give it birth,
The firlt, which is found in China, when regular, aflumes
& columnar form of fix fides, withaut terminating points.
The fize of the fpecimens which I have feen, was from an
half to a full inch in height, and three quarters of an inch
tn thicknefs, ' :

The colour of this ftone is grey, of various fhades,
partly verging to the brown of hair. The entire pieces are
opake ; but in thin lamellas, and on the edges tranfparent..
Its fratture is glofly, and exhibits a fine fpatofc or foliated,
texture ; on account of which, eyen its outer furface ap-
pears fincly ftriated. Its lateral facets are moftly coated
with a dclicate, firmly adhering cruft of micaceous feales of
a filvery luftre, and in fome places intermingled with parti-
cles

’
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cles of ied fel-fpar.—One fpecimen was alfo covered with a
delicate yellow fulphur pyrites.

This ftone is exceedirgly hard. For this reafon, it not
only .cuts glafs with as great facility as diamond, but it
alfo fcratches rock-cryftal and other hard ftones, and is em-«
ployed, as already mentioned, for cutting and polifhirg even
gems, e

Its fpecific gravity I foundto be 3,710. -

An accidental chara&eriftic mark of this Chinefe ada-
mantine fpar is, that it contains magnetic iron, dil-
feminated in fmall cryftalline grains, which are eafily fepa-
rable by means of the load-ftone, if the ftone has previoufly
been bruifed to a2 moderately fine powder.

The fecond variety, or Indian adamantine-fpar, from
Bengal, called by the natives Corundum, is diftinguithed
from the Chinefe by a whiter colour, by a more decidedly
fparry texture ; and by the magnetic iron, which it likewife
contains, confifting of ftill fmaller grains, but not inter-
fperfed within its fubftance, but merely adhering to its
furface.

With the Chinefe Adamantine Spar T made the fol-
lowing Chemical Experiments.

By ftrong ignition for an hcur it loft 1% per cent. of
weight ; but fuffered no alteration, except having become a
little whiter. Before the blow-pipe upon charcoal, it was

not

’ [
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not in the leaft attacked, either by foda, or by borat of foda;
or by the compound of phofphat of foda and ammoniac

(phofphoric falt of urine.)

In order to guard againft accidental impurities, I bruifed
the ftone onthe anvil, between many fheets of ftrong paper.
I then picked out the pureft pieces ; heated them to rednefs,
and quenched them in water. However, this operation
- being feveral times repeated, was found ufelefs; and the
hardnefs of the ftone was not at all thereby diminifhed. It
was next triturated in an agate mortar to the fineft powder ;
and upon 300 grains, or five drachms of this powder, intro-
duced into a rctort, twice its weight of aqua regia was
poured. By ftrong digeftion, I obtained from it a golden-
yellow tincture of iron. This digeftion was once more
repecated with a frefh quantity of the fame acid. I then
precipitated the diflolved iron by cauftic ammoniac; which
precipitate, after edulcoration and ignition, was all attra&ed
by the load-ftone.

My next ftep was to examine whether the decanted fluid
contained calcareous earth.—For this purpofe I combined it.
with mild ammoniac ; but no trace of this earth appeared.
Therefore the acid had only extra&ed that portion of iron,
which is fimply diffeminated in the adamantine fpar; but

does not belong to its compofition.

The powder remaining after the extraQion of the iron was
ofa bright afh-grey. This I mixed with double its weight
of falt of tartar*, and ignited it in a filver—crucible, during
two hours in a britk fire.  But on foftening again this
mafs by dnﬂ:xlled water, I foon perceived, that no refolution,

® Pot-afh, or vegetable alkali, prepared from tartar,

5
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or feparation of parts, had taken plac; in the intrinfic mix.
ture, or compolfition of the flone: nor did the alkaline fo-
lution let fall any precipitate, when faturated with acids.

Convinced by other experiments, that the cauftic fixed
alkalis have a ftronger refolvent power, than the mild over
flones of a firmer texture, I refolved to repeat the opera-
tion with the cauftic alkali. With this view I prepared
cauftic foda, with all the precaution neccﬂ'ar) for obtaining
it in a perfeQly pure flate.

Equal parts of this cauftic falt, and of the powder of ada-
mantine fpar, were fubjeted to ignition in a filver-cru-
cible for the fpace of two hours. After this, the calcined
mafs, which had become very compact and hard, was tri-
turated with diftilled water ; fuper-faturated with muriatic
acid, and digefted. The acid extratted merely a pale yel-
low tin&ure, which fill contained a flight ferruginous im-
pregnation ; but nothing of an earthy nature. When the
refidual powder was again wathed, and ignited, it was of a
light grey-white colour, and weighed 240 grains. So that
60 grains, making the fifth part of the firft weight of the
crude ftone, muft be taken for the iron diffeminated in, and
now feparated from it by acids. '

Thefe 240 grains I mixed with four times their weight -
of cauftic mineral alkali; and ignited them in a crucible
made of filver, as long as the veflel would bear it, without
idfelf fufing.  After refrigeration, the mafs was fo firm and
fo hard, that in order to bring it on the filter, I was under
the neceflity of foftening it by long tedious boiling in
. diftilled water. The alkaline folution, faturated with mu-
riatic acid, now dropped a white, very loofe earth ; which,
from previous conjeure, I then imagined to be filiceous.

But this was not the cafe, for it was rapidly and clearly re-
dif=
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diflolved by a flight excefs of acid, and proved to be rather:
aluminous on farther trial. And by accurately faturating-
the folution with fult of tartar, I reproduced it again in the
form of a precipitate, and colleCted it.

The powder, left on the filtering-paper, had an ifabellas
yellow colour, and had become loofer. I poured upon it four
parts of aqua regia ; but it foon formed with ita-thick gela
tinous coagulum. Having added four parts more, 1 digeited
the mixture in a boiling heat.  Which being done, it was
diluted with hot water, and after filtration, faturated with
falt of tartar. Dy this management a white loofe earth
precipitated, and was aluminous, like the preceding.

I next repeated the fame operation with the 140 grains of
the powder of this ftone that remained in the laft-mentioned
procefs: that is to fay, I added four parts of cauftic foda,
and heated it to rednefs for five hours in a filver-crucible.
As in the preceding experiment, fo in this, the mafs became
exceedingly hardened, and of difficult folution, even in
boiling water. Its filtered lye likewife depofited, on the
addition of muriatic acid, a white loofe earth; which, in
the fame manner, entirely diffolved without any turbidnefs,
by an excefs of the acid. Having been again precipitated
by mild alkali, I colletted and added it to that which was
obtained in the laft procefs.

In the fame manner, as mentioned above, I treated the
refidue that remained behind on the filter after the fepara«
tion of the alkaline lixivinm, by digefting it in aqua regia 3
and the fmall portion of earth, extratted from it, was
likewife precipitated by falt of tartar.

The undecompofed part of the powder, which at this
period weighed1o3 grams,l fubjeCted a fecond time to calcie

nation,
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hation, during five hours, being previoufly mixed with a
quadruple proportion of cauftic alkali. The refult agreed
with that of the foregoing procefs. From the filtered al=
kaline folution of the mafs, foftened with difficulty, acids
threw down a flight quantity of loofe earth; which was
re-diffolved when the acid was added to excefs. Having
been again precipitated by the addition of alkali, it was
then colleéted.

I next put the edulcorated refidue, weighing now but §2
grains, in digeftion with fix parts of nitric acid. The
powder of the undecompofed adamantine fpar continued, as
before, lying at the bottom, like an heavy fine fand, But
when the mixture had begun to boil, i perceived an unex_
pected alteration. The powder fwelled; rofe from the
bottom of the matrafs towards the furface of the liqu'd, and
changed its fandy appearance to that of a flocculent precipi-
tate, nearly of the fame form, with recently precipitated
muriat of filver ; but, on continuing the digeftion, it again’
fell down in the form of an incoherent powder. T his laft

" acid likewife extracted a finall portion of alumine ; which 1
collected, after precipitating it by pot-ath.

The remaining powder of the adamantine fpar, whofe
weight after ignition amounted to 74 grains, was tr_eatcd in
precifely the fame manrer as before, only with this differ-
ence, that I increafed the proportion of cauftic aliali, of
which I now took a fextuple weight. After the mais had
been ignited for five bours, and refrigera.cd, it was found,
as in every previous operation, to be very difficulty foluble
in boiling water. At this time, by the aldition of an acid
to the filtered folution, a lefs quantity of loofe earth, than
before, was precipitated ; but whicheven now was not fili-,
ceous earth.  Boiling nitricacid likewife extracted fromthe
refidual powder a little aluminous earth. ’

E - ‘ ‘When
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When the adamantine powder, remaining after thefe res
peated ftrong calcinations with alkali, was put on the ba-
lance, its weight was found to be 60 grains. It appeared
now in the form of a fine, filiceous earth; and in order to
examine it as fuch, I mingled it with one ounce of mild
foda’; upon which it ‘was ftrongly calcined in a fmall filver-
crucible, and at length urged to fufion. The crucible was
left uncovered; becaufe I intended to watch attentively,
whether the blended mafs- would effervefce, during the ac-
tion of the carbonated alkali, and thus betray a filiceous na-
ture. The fufion, however, went on without the leaft"
frothing ; and by this I was fufficiently convinced, that the
earth under trial was not yet purely ﬁli‘ceous.

The melted mafs proved, after refrigeration, tobe as dif-
ficult of folution in water, as before. This alkaline lye,
pafled through the filter, thewed no appearance of having
taken up any foreign fubftance. It remained perfeétly
clear and limpid, when faturated with acids; fome fews
hard! y perceptible flocks, excepted.

I now endeavoured to feparate fomething from the refi-
due, again edulcorated, by means of ftrong fulphuric acid.
Eight times its weight of this acid was accordingly poured
upon it, and again with proper precaution diftilled off from
it to drynefs. The refidue, foftened by hot water, was
put on the filter, and the acid liquor, which paffed through
the paper, was faturated with pure vegetable alkali. Yet,
even with this treatment, I only obtained a very flight in-
dication of alumine.

" On confidering this great obtinacy of the remainder left
from the adamantine fpar, which by the laft operation hardly
loft one grain of weight, I again recurred to the cauftic
mmeral alkali. The powder, mixed with a tenfold quan-

tity
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tity of foda, was firft ignited for four hours; increafing
afterwards the intenfity of heat, until the mafs entered into
a thin fufion, in which ftate it was kept two hours. The
filver-crucible would not longer refift the a&tion of the fire;
it was injured, though without detriment or lofs of the’
mafs, which was again with difficulty liquified in water,
and then filtered.

The alkaline lixivium, thus obrained, depofited a tender
earth, upon faturation with acids. But even this earth was
not yet filiceous. It difappeared by a flight excefs of the
acid ; and feparated againy as foon as the point of faturation
was reftored, by the addition of alkali., When thus reco-
vered, it was freed from adhering faline particles by wath-
ing, and added to the precipitates, obtained in the preceding
operations,

Upon the remaining portion of adamantine fpar in a pul-
verulent ftate, which in this procefs again had affumed an
iabella-colour, I then affufed four parts of nitric acid.
The mixture thickened to a jelly; on which account I
added four parts more of nitric acid, and digefted it in a
boiling heat. The folution being diluted with water, and
filtered, was faturated with falt of tartar; and the precipi-
tate which it afforded, added to the preceding ones.’

At this period, the quantity of adamantine fpar, which
" dad hitherto refilted decompofition, weighed 34 grains;
which were mixed with 1§ times their weight of cauftic
foda, and ignited in a brifk fire, during five hours. Yet,
notwithftanding this, the alkaline lye, procured from the
re-diffolved mafs, and faturated, depofited only a trifling
quantity of a flocculent earth ; and for this reafon no dimi-
pution of weight was obfervable in the refidue.

E2 . Digeficd
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Digefted with eight parts of nitric acid, the mixture
again acquired a gelatinous confiftence: and the acid, fepa-
rated by filtering, likewife afforded only a fcanty precipi-
tate, on being faturated with alkali.

L4

The powder, flill undecompofed, weighed now 27 grains ;
which I blended azain with 15 parts of cauftic foda, and
treated in the manner oftentimes ftated. But I obferved
that the alkali, as wcll as the fubfequent digeftion in acids,
extradled from it ftill lefs than before; fince the remaining
undecompofed part amounted yet to 24 grains. -

" 1 then refolved to try, whether perhaps a ftronger degree
of hcat, than the filver-veflel was capable of bearing,
might not give additional force to the acltion of the aikaline
falt, and thus effc& the farther decompofition of this ftub-
born refidue. - I therefore fubftituted an iron-crucible to
that of filver. T his refidue, being mixed with four parts
of mild pot-ath, and introduced into the iron-crucible, was
expofed to a heat fufficiently intenfe to caufe it to melt, and
it was then kept for two hours in red fufion. This obfti-
. nate body, howe\;er, could not be maftered. The liquor,
fepurated from the diffolved mafs, held no atom of earth in
folution ; but remained clear, when faturated with acids.

After the rcfidue, left on the filtering paper, had been
freed by means of the muriatic acid from the particles of
iron which it had acquired from the melting-veflcl, and af-
ter it had been edulcorated and dried, I found it pofleffed of
the fame nature as before ; and only one grain of its weight
was wanting, which I fuppofc was not diflolved, but lott.

Having thus eleven times calcined and fufed this ftone,
with alkalj in various proportions, I at laft gave up all
kopes of conquering this refidue, which at each operation

: proved
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proved more and more refractory, And not expecting fuc-
fefs, even from repeating thefe tedious procefles, that ex-
haufted all paticnce, I turned my attention to the examina-
tion of the feveral precipitates that had becn collelted.—But
I found that thofe which werc obtained, by means of acids,
from the folutions of the mafles calcined with alkali, were
of nearly the fame nature as the precipicates, thiown down
by alkalis from the acids, in which the adamantine fpar
was dizefted or extradted arter every calcinution.  For this
-reafon I mixed them all together, and chofe the fulphuric
acid, as the proper teit for their examination. This men-
ftruum, confifting of one part of the concentrated acid, di-
luted with four parts of water, immediately diflolved a con-
fiderable part of the carthy precipitate; but another portion
remained undiffolved, though the acid had been added to
excefs, and was aflifted by a boiling heat. Upon this un-
diffolved earthy, when feparated by filtration, edulcorated,
dried, and introduced into a retort, I poured four times its
weight of concentrated fulphuric acid; and having again
abftra&ted this laft, by diftillation, to drynefs, in a fand-
bath, I foftened the refiduum with boiling water, placed it
on the filter, and edulcorated the carth remaining on the
paper. I found, however, that by this treatment, nothing
of importance could be extralted from this earth; for the
folution, faturated with alkali, yielded only one half grain
of precipitated aluminous earth, which I re-Jiffolved in fome
drops of fulphuric acid, and added to the preceding folution
A fmall proportionate quantity of pure vegetable alkali
being added to this folution, it was made to cryttallize by
repeated gentle evaporations ; after which it faot into regu-
lar cryftals of alum, which were colleted.

] obferved, however, that on every cryftallization of
this folution of alum, a white flimy earth was feparated.
E3 § therefore
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I themafore collected it carefully, and treated it in the faing
manner as the earth mentioned before: that is—I diftilled
from it four times its weight of ftrong fulphuric acid;
foftened the refiduum in the retort with water; filtered the
liquid which had diftilled over, and faturated it with alkali,
But harcly one half grain of earth fell down, and this was
ftill aluminous.- The earth which remained undiffolved,
exa@lly refembled that which has been mentioned before,
and was accdrdingly added to it.

Thus I at length fo far fucceeded, as to decompofe
the adamantine fpar into two diffcrent fpecies of earth.
But though the firft evidently fhewed itfclf to be alumi-
nous, the nature of the fecond was doubtful. On fuperfi
cial contideration, this laft might well be taken for filiceous
earth; but its habitudes contradicted this fuppofition.

Encouraged by the hope of coming nearer to the difco-
very of its true nature, I repeated the operation fo fre-
quently noticed, of heating it to intenfe rednefs for fome time,
with fix parts of cauftic foda in the filver-crucible, and in-
creafing at laft the ftrength of the fire fo as to affe& its tho-
rough fufion. The melted mafs had then acquired a ftriated
cryftallic texture.  Yet the alkali took up but a fmall por-
tion of it, as I found by the weight of the undiffolved
earth, secovercd from the calcined mafs, after liquefying it
by water. The rcfidue, wafhed and dried afrefh, was
boilcd for an hour with ten times its weight of ftrong nitric
acid; from which, when feparated again, and faturated
with alkali, only an inconfiderable trace of alumine fell
down.

I then faturated with nitric acid the alkaline folution ob-
tained from the melted mafs. It let fall a flight quantity of
fine
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a fine earth; not a particle of which was diffolved by nitric
ecid boiled uponit for fome time.

This portion of earth, which was precipitated, and reco-
vered by filtration, ought at laft, agreeably to theory, to
have aflumed the chara&er of pure filiceous earth. To
. make trial of 1ty I expofed it with foda to the action of the
blow-pipe, in a quantity not-exceeding three grains. But
it did not prove to be filiceous ; on the contrary, I found it
to be of the fame nature with the whole of the remaining
earth, from which it was feparated by the mineral alkah
during the fufion.

However, in order to make a comparative experiment
with real filiceous earth, I mingled a drachm of this laft,
precipitated from liquor of flints, with four drachms of
cauftic foda, and expofed them together, ina filver-crucible,
to only a moderate ignition. Although this mafs was
hardly agglutinated by the operation ; yet it eafily afforded a
clear folution in diftilled water. And when this was fatu-
rated with an acid, the filiceous earth fell down, in its ufual
manner, in the fom of a jelly-like fubftance, highly
mtumefced

From all thefe procefles it is fufficiently obvious, that
the adamantine earth in no manner aéts like she filiceous.
If it were fo, it thould diflolve in fixed alkalis, by means
of a red heat; more efpecially when cauftic alkalis are
employed, as was here the cafe: and it likewife thould be
recoverable from them by affufion of acids. But the earth,
which after the firft fufions, was thrown down by acids
from the alkaline folutions, was not filiceous, but alumi-
nous, which was immediately and entirely re-diffolved by
adding more of acid. And in proportion as the alumine

was feparated from the mixture of the adamantine fpar, by
. E 4 alkalis
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alkalis as well as by acids, the unknown earth in qucftion
more and more refifted each folvent medium.

If filiccous earth, blended with equal parts, or with only
one half of its weight of fixed aikali, be expoled to a melt-
ing hcaz, it unites with ttrong etfervefcence to the zlkaii,
and afioids a clear glafs.  And this refult cafues both in thé
crucible, and before the blow-pipe, in fmall experiments.
But this is not the cafe with the other earth. When
brought before the blow-pipe in a fmali filver fpoon, a litile
effervefcence feems indeed to take place at the beginning of
the fufion ; but ncither is the effervefcence fo ftrong, nor is
there a clear vitreous globule formed, as in the firft inftance.
Only a fcorious mafs, of difficult fufion, remains.

A frit, compofed of twenty grains of this carth, withas
much carbonated foda, was expofed in a luted clay-cru-
cible, to the ftrongeft heat of the porcelain-furnace, which
is fo intenfe, that carrara-marble, or any other calcareous
earth, if inclofed in a clay-crucible, melts without any ad-
dition, into a very hard, clcar, and green glafs. The re-
fult of this experiment was,  an opzlefcent, very hard,
greenifh-white glafs ; the fraGture of which, however, exa=
hibited figns of a texture, in divergent lines, radiated from
a common centre at the bottom of the melied mafs.
Whereas filiceous earth, precipitated from the liquor of
flints, when mingled with cqual parts of foda, as was to be
-expeited, yielded a clear glafs in the fame degree of heat.

What am I then to think of this earth? Shall I, per-
haps, take it for a mixture as yet not totally decompofed,
of two or more {imple earths, perhaps the aluminous and
filiceous ?—T his opinion is nat without probable ground.
The extreme obftinacy with whaich  the adamantine-fpar
refifts .all attempts to decoinpofe it, fhews us the high de-

gree
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gree of attraltive power, by which nature has moft in-
timately mixed and united the  conflituent parts of this
ftone. Hence, in proportion as the aluminous earth was
forced out and feparated from the mixture of this ftone,
feemed the laft rendue, which, for a moment, I will fuppofe
tobe filiceous, to be more ftrongly actracted, and fecured againft
farther foiution, by its other remaining conftituent parts,
in the fame manner, perhaps, as filver is defended by gold
from the attack of nitric acidy, when the firft is united with

the latter by fution, in a proportion fmaller than two to
one. :

But this analgy fubfifts only in appearance, and it
might be applied only in the decompofition of the adamantine
fpar, by means of acids. For, in that cafe, the filiceous
earth, becaufe itfelf infaluble in acids, might protect the
alumine which is moft intimately combined with it; in
the fame woy as gold, by its infolubility in nitric acid,
preferves the filver againft the altion of the fame acid,
which in general fo readily diffolves it. On the contrary,
this example does not feem very applicable to the decom-
pofition of this ftone, in the dry way, by means of alkali;
fince, in this cafe, both earths, the alumine as well as the
filex, are foluble in fixed alkalis.

" Befides, the above conjecture is oppafed by another cir-
cumftance. We are taught, by experience, that mixed
bodies, whofe conflitutent parts are ftrongly attrated by
each other, may certainly, for a long time, refift the force
of folvents ; but we alfo know, by experience, that, when-
ever the folution has afually taken place, efpecially when
in the humid way, the reciprocal attraétive power of the
conftituent parts is then either totally deftroyed, or, at
leaft, fo far diminifhed, that nothing impedes their fepa-

ration,
| Thig
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This is the cafe with the earth of the adamantine fpar:
for it has actually been diifolved, conjun&tively with the-
aluminous earth, partly in acids, partly in ‘the alkaline
lyes. And it has alfo been recovered, in the form of a
precipitate, from both kinds of folvents.

‘What inference, therefore, remains *—This earthy fub-
ftance would not give any further indications of a mixture ;
and yet it prefented none of the ipecific charaleriltic marks
by which the other fimple earths, at prefent known, are
diftinguithed. Are we not, then, authorized to regard this
body as a new, dijlinct, fimple carth?—However, I do not
yenture, at this time, pofitively to decide on this point.
Before, this can be done, »epeated experiments muft throw
more light on the nature of this earth. Yet, confidcring the
fcarcity of adamantine fpar, and its difcouraging refiftence
to chemical analyfis, there is little hope for a fpeedy fuc-

cefs.

It now remains, to ftate the proportion of the parts found
in the adamantine fpar.—The grains of magnetic iron
diffeminated through it, conftituted the fifth part of its
whole weight; for when they had been feparated, there
remained 240 grains of the 300 employed.  But this iron
cannot be brought into the computation as a conftituent
part of the ftone.—Its proper conftituent parts are, alumi=
wous earth, and the above yet undetermined earth. After
all the aluminous earth, colle@ed in this analyfis, had been
diffolved in fulphuric acid, and properly cryftallized, I
obtained from it 2 ounces 6 drachms of alum, in regular
cryftals.  As, therefore, the alumine contained in one
ounce of this neutral falt, amounts, when ignited, to 56
_ grains, it is manifeft, that thofe 2 ounces 6 drachms of
" eryftallized alum contain 1 54 grains of aluminous earth_
free from water, '

The
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The other yet undetermined earth weighed, after igni-
tion, 53 grains. 'To thefe muft be added the refidue of 24

ins, which remained at laft, on the decompofition of the
ftone, and was infoluble, and perfetly like the other por-
tion. Hence this earth amounts, in the whole, to 57
grains ; whichy with the 154 grains of aluminous earth,
give the fum of 231 grains.

SECOND SECTION,

THE circumftantial defcription of my firft analytical
attempt refpeting the adamantine fpar (communicated in
the foregoing feftion), may ferve as an example to fhew
the difficulties chemifts have but too often to contend with,
when examining unknown natural bodies. If the method
of decompofing hard ftones, purfued in my former enquiry, ’
be compared with the procefs which will be explained in
the prefent feGtion, it will alfo appear from thence, how
feemingly unimportant the caufes often are which at one
time enfure fuccefs to the undertaking, at another time ren-
der it difficult, ’

By the refults of the above experiments, I was i;duced
to enquire, whether that earthy body, which was obtained
befides the aluminous earth, did not deferve to be confider-
ed as a new, peculiar earth. However, I accompanied
this conje&ture with the exprefs declaration, that I did
not then mean to affert any thing certain; but, on the
contrary, that farther experiments could alone decide that
queftion. Neverthelefs, 1 find this fubftance mentioned by

feveral authors as an earth, the exiftence of which has -

been already proved, and named by them Earth of Ada-
mantine Spar, Corundum-earth, &',

1 Oa

-
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On this account, I thought myfclf the more bound to
make new refearches on the adamantine fpar, ard to give,
if poflible, a complete decompsfition of it, inftead of the
former preliminary and unfinithed examination.. Two
reafons impofe upon me this tafk; either to throw full
light upon its nature if it fhould, on farther examination,
prove to be really a diltin& and new earth; or, if the con-
trary be the cafe, to prevent in time the fpread of an error,
occafioned againft my intention.

The want of a fufficient additional quantity of this foffil, -
which fLill continues to be fcarce in Europe, has, however,
zetarded the execution of this purpofe for a confiderable
time ; but other cxperiments, conducted during that period,
have made me acquainted with a fhorter and more certain
method of analyfing gems, and other fimilar foffil bodies,
of difficult decompofition.

A.
Decompofition of the Chine/e ddamantine :9])02‘,

a) Hundred and fifty grains of hair-brown adamantine
Jpary from China, containing interfperfed particles of mag-
netic iron, were powdered by gentle blows in a mortar of
polithed fteel, and the grains of iron extralted with the
Yoad-ftone. The feparated iron weighed 18 grains.

b) Hundred grains of the powder from this ftone were
then weighed, and moft finely levigated, moiftening them
with water, in a triturating-dith, made of flint, After deficca~
tion the powder appea:ed of a grey colour, refembling that
of wood-athes, which paffed into a brown-red, after gentle
ignition. It now weighed 110} grains, and confequently
had received an increafe of 10} grains of filiceous earth from

the grinding-veflel,
g ) Afees
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¢) After this it was mixed in the filver-crucible with
4 ounces of cauftic lixivium, prepared from the pureft vege-
table alkali, the faline contents of which lye amounted to
one half of its weight; and after this the fluid was again eva-
porated, till the mais was dry. This done, the crucible
was removed into the wind-furnace; applying at firft a
moderate heat, and increafing it gradually, until the cru-
cible was red-hot ; in which ftate it was kept for 3 hours.

d) Upon the refrigerated mafs, which had acquired a
brown colour and confiderable hardnefs, I repeatedly poured
hot water, to foften it by degrees. The feveral wathings
being collected in one glafs, there fell down a loofc earth
of a deep ochre-yellow tinge, which, when feparated by
filtration from the clear liquid, and dried in a gentle heat,
weighed 58 grains. ' ‘

) Muriatic acid threw down from this alkaline folution
a copious precipitate, which was again wholly diflolved
by a flight fuper-faturation with the acid. When decom-
pofed by a boiling folution of carbonat of pot-ath, it pro-
duced a white loofe earth, the quantity of which amounted,
after gentle deficcation, to 201 grains,

f) The above 358 grains of ycllow earth (d) were
covered with muriatic acid, and committed to digeftion.
It diffolved in it to a yellow liquid, fomewhat turbid, which
foon after formed a gelatinous coagulum. After being
diluted with more water, and digefted, ftirring it now and

then, it depofited filiceous earth, which, when ignited, gave
43 grains in weight.

g) I then added mild vegetable alkali to the clear yel-
lowifh folution, feparated from the filiceous earth by fil- .
tering. The b;ownilh precipitate;, which I thus obtained,

was
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was fufficiently edulcorated, and, while yet moift, boiled
with cauftic lye. There remained a brown refiduum, con-
fifting of 151 grains, after a gentle drying.

b) Thefe 15% grains diffolved in the cold, in the muria-
tic acid poured upon them, and afforded a faffron-yellow
folution, but which fpeedily congealed to a jelly. From
this laft, diluted in heat with water, there feparated filicebus
earthy whofe weight, after ignition, was 3 grains.

7) From the muriatic folution (4) I now precipitated, by
cauftic ammoniac, the iron which it contained. It fell
down in brown-red flocks, and weighed 71 grains, after
being expofed to a red- heat.

#) From the alkaline folution (g), faturated to excefs

with muriatic acid, the addition of mild vegetable alkali

precipitated, in a boiling heat, a white loofe earth, which,
bsing gently dried, weighed 294 grains.

1) Upon thele 291 grains of earth (#), added to the above
201 (¢), dilute fulphuric acid was affufed. When gently
warmed, the earth was entirely diffolved ; but when the
folution had been concentrated by evaporation, it coague
lated into an uniform clear jelly, This was again co-
pioufly diluted with water, in a warm temperature, and
with repeated ftirring ; upon which filiceous earth fepas
rated, amounting, when dricd and expofed to a red-heat,
to 9 grains.

m) The clear folution by fulphuric acid (/) was now com~
bincd with the requifite quantity of vegetable alkali, and
by flow evaporation made to cryftallize. It conftantly
" yielded, until the end, regular cryftals of alum. The
laft



A

Adamantine Spar. \ 63

laft remaining liquor, which confifted only of a few
drops, I dried to a flimy confiftence, which, upon dilution
with water, ftill depofited L grain of filiceous earth.

n) After all the cryftals of alum, colle€ted from the fe-
veral liquors, had been re-diffolved in boiling water, I
precipitated ‘their earth by carbonat of pot-afh, wathed, and
dried it. But as the aluminous earth is much difpofed,
even after the moft diligent edulcoration, firmly to retain a
portion of the falts, that before were combined with it,
more efpecially the vegetable alkali, whereby its own
weight is neceffarily increafed ; I took care to reftore it in
its true purity, by affufing upon it twelve times its weight
of diftilled vincgar, digefting it for feveral hours with this
fluid ; then adding as much cauftic ammoniac as would
faturate the acetic acid to excefs; and laftly, by a perfe&t
edulcorzation of the precipitated alumine. When it was
afterwards deficcated and ignited, its weight was found to
be 84 grains.

o) At laft, the filiceous earth was put to trial. For this
- purpofe I heated it to rednefs with four times its weight of
mild vegetable alkali, and poured water on the mafs which
was obtained. It was completely diffolved, leaving only
a flight portion of a flimy refidue; and depofited again,
during faturation with muriatic acid, the filiceous earth in
its ufual form,

Thus the decompofition of the adamantine fpar was
fully effefted ; and every uncertainty refpeing the true
nature of its conflituent parts, that had remained after its
firft examination, is totally removed:

Hence, when we refle@ that the magnetic iron, dif-
feminated in the Chincfe adamantine fpar; is merely to be
€0Ne
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confidered as a foreign fubftance mingled with iy and
therefore cannot be confidered as a conftituent part, the fol-
lowing wi!l be %hc coryl[{tu'nt‘ parts of adamantine [pary
together with their proportions in the hundred.

Alumine . o« . . n) . . . 84,

Oxyd. of iron . . 1) .. . . . . 750

Silex « o . . . f) 4% '
. b) 3
9

m) i

17
From which fubtrat #) 10%

————————

There remain . . 6L . . ., 6,50

98
‘ Lofs .2
100
. ——— R —esn
' B.
Decompofition of the Adamantine Spar from
Bengal.

THE Bengal Adamantine Sparyor Corundum Stone, differs
from the Chinefc ; fir/, in containing no interfperfed mag-
netic iron, of which only now and then fome few grains
adhere to its external furface ; and, fecondly, in this, that
the ferruginous part, belonging to its chemical mixture; is

lefs confiderable,  For this reafon the whitith grey colour
: of
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of that ftone is brighter, its thin lamellas more tranfparent,
and, as it appears, the hnrdnefs of the. ftone is in fome de-
grec greater.

, a) ‘When . pounded in the fteel-mortar, it aﬁ'prded a
white powder, inclining ta pearl-grey. 'One” hundred
grains of it, triturated thh water in the ﬂmt-mortar, I
found, after drymg and ignition, to have increafed 11 grams ‘
in weight, : :

b) Upon thefe loo grams, four ounces of cauftic luu-
vium, containing one half its weight of cauftic alkali, were
affufed in the filver crucible; and the fluid evaporated. to
drynefs The mafs bemg then ignited for thxec hours,
with the neceﬂ'ary precaunon,' it was agam foftened by
drenchmg it with water, and afterwards filtered, Tbere
remained 2 grey-whxte reﬁduc, weighiog 47 grams when
dry. N

¢) The alkaline fluid () let fall, during faturation with
muriatic acid, a coplous, white, and loofe earth whlch was
) nmmedxately re-dlﬂ'olved by a flight excefs of the acid.

d) The above-mentloned 47 grams of earth (b) come
pletely diffolved in the muriatic’ acid. When this folution
was mixed with cauftic ammohiac, it afforded a flimy and
very puffy precipitate. Mild ammoniac was then” added to
the lxquor, which had been 1mmedlate1y feparated from this
precipitate by filtering, but ‘it prodaced no farther preci-
pitation. .

¢) I then put into cauftic'lye the flimy precipitate (a'),
moift as it was, and digefted them together. The mixture
aflumed the appearance of a thickifh foluifon of gum-
arabic. . On addmg more cauﬁnc lye, the whole was dif-
¥ ) el folved

(N
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folved into a limpid liquor, except fome browan flocks, which,
in the dry flate, confifted of 2 § grains.

/) Muriatic acid being affufed upon this flocculent preci-
pltate (¢), a fmdll portion of f liceous earth feparated, and
cauftic amimoniac precnpxtatcd from the clear folution an
oxyd q/'xran, welghmg, aftcr mmtxon, 1t gram :

e U

g) From the alkaline folution (¢), the muriatic acid threw
dowp a quamxty of flimy earth, which was entlrely re-
dnﬂ'o'lved by a "mall over—propomon of that acid. -

bj Both'the folut:ons (g and (N were ‘next united and
prc\.xpltatea f»y carBonatcd pot-afh ina boxllng-heat, and the
ch’xed precxg:tn;e ‘was again’ diffolved in dilute fulphuric
acid. ! When thxs fqutxon, “aftér the addition of a fufficient
guantity of vegetable atkali, had been evaporated to the point
of cryﬂalllzatxon, it readily afforded clear and regular
c‘ryﬁals of alum, or fulphat of alumine.

.;)r The ‘remaining part of the folution in fulphuric
acid (#) thickened fpontaneoufly to a clear jelly, on fub-
-fequent evaporation. This gelatinous matter, after being
digefted with an abundant quantity of water, and repeatedly
agltatc.d a"am liquefied by degrees. Upon this, fome
' ﬁ/ ceous mr!b fubfided ; which, when feparated by means of
a filter, dried up in a raifed temperature, in the form
: of' tranfparent thining grains. It was levigated, together
with'the foregoing (f), arid once more boiled with fulphurie
acid. When dried again, and fubje@ed to a red-heat, its
‘weight amounted to 15} grains.
' &) The above folution in fulphuric acid (7), was then
evaporated for further cryftallization It continued to the

end to yleld fucceflively regularly cryftallized fulphat of
1 alu-
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alumine : but the very laft portion was ftill contaminated
writh filiceous earth, amounting to I grain after ignition.

2) All thefe feveral portions of alum were diffolved in
water, .and precipitated in 3 boiling beat by carbonat of
pot-ath: and when the earthy precipitate which they af-
forded had been depurated by means of acetic acid, as ex-
plained in the preceding feion, thcy gave 89f grains of
agnited gluminous earth. .

Theufpi'g, the produ&s 6b;ained by the decompofition
of the Adamantine Spar from Bengal confift of
lMu . . . l) . . . . 89,50
O:ngfmm P D ) DO 11 :
Sibex . . . . . 1) 15k

£) 1

Sabtra a) 1x

Remain .. 5& . . [ 550
96,25
Lofs . : 3,75

100

_ The very predominant proportion of the aluminous over
the filiceous earth, exhibited by this decompofition of both
varieties of the adamantine fpar, affords a new proof; that -
alumine s fufceptible of agreater cohefive power than filex is
pollefled of. Hence nature may form ftoncs of cxtreme hard-
nefs almoft entirely from aluminous earth ; of which my
‘F 2 ana-
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lyfis of the Sapphire will give, in the fequel, a very ftriking
. inftance. On the contrary, it is evident that this does net
hold good with refpeét to the filiceous earth, as appears
frot rock-cry/tal, its pureft form ;. for, how- inferior is this
laft in hardnefs to the fapphnrc, as wall as to: the adamatl-
“tine fpar !

On analyfing the Chinefc adamantine fpar, we find that
it was filiceous earth that remained, when muriatic acid
was poured upon that portion, which was not diffolved by
the alkali during ignition. But, on analyfing the Bengal
diamond-fpar, this earth did not appear before the folution
of the aluminous earth in fulphuric acid was prepared for
cryltallizing by evaporatior; and at that period this acid
caufed it to coagulate into an uniform, colourlefs, gelatinous
fubftance. This laft circumftance is frequently attended by
a phenomenon which feldom occurs, and is quite different
from thofe which we ufually obferve on the efflorefcing
of falts. It is, that the mafs, when coagulated to a clear
jelly, branches out in feveral piaces, and forms feparate,
unconnected figures, oftenin the fhape of four, five,and fix,
fided longifh pyramids, and often merely as conical points.

Similar phenomena take place, whenever the aluminous
earth has entered into intimate union with a fmall portion
of the filiceous, as will be feen by the following experi-
ment :—I mixed 2 drachms of liquor of flints, the filiceous
earth of which amounted to 10 grains, with 2 ounces of a
folution of alumine in cauftic lye; and faturated the mix-
ture with muriatic acid. The earth, thus precipitdted,
again diffolved into a limpid liquor, on the affufion of 2
fmall excefs of acid. When a fecond time precipitated
by carbonat of pot-ath, and dried, it weighed 70 grains.
I then poured upon it dilute fulphuric acid, and found it
entirely diffolved, without depofiting the filiceous earth

‘ © with
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with which it was combined,  After being in fome degree
evaporated, part of the folution fhot into feparate cryftals of
alum ; and the remaining part coagulated in the form of a
clear jelly, on the furface of which, after fome days,
cryftalline pyramids fprouted out.- And when I had after-
wards digefted this jelly with a large quantity of water, the
filiceous- earth fubfided ; and, being wathed and ignited,
it weighed again very nearly 10 grains,

However, this jelly, which is frequently colourlefs, and
is formed by a folution of fulphat of alumine, in intimate
chemical combination with finely diflolved filiceous earth,
and gently evaporated, fhould nat be confounded with the
coagulum, which always takes place whenever the folution
of aluminous earth in fulphuric acid has not been blended
with the quantity of pot-ath requifite to the formation of
perfe@ cryflals.  This laft forms an opake mafs, of a foli-
ated texture, and foft, greafy confiftence.

It yet remained to enquire into the caufes which rendered
my firft analyfis of the adamantine fpar fo very difficult.
That one day is improved by another, is atruth which
any attentive chemift has often had opportunity to ex-
perience in a very confpicuous manner. The method of
preparing hard fpecies of ftones, recommended by Marggraf,
Bergmann, and others, in order to weaken the cahefion of
their parts, confifts in igniting them, mingled with a mild
fixed alkali. But when I obferved, that this way of pre.
paring them would not anfwer the purpafe in moft of the
flones belonging to the clafs of gems ; and when I con.
fidered that, in the ftri& fenfe, it was only the portion of
alkalis free from carbonic acid, which is a@ive in this
operation, 1 tried ta fubftitute cauftic alkalis to the car-
bonated, and found that, by their affiftance, I attained my
oid with greater facility and certainty, The application

r3 . of
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cauftic alkalis, in the dry flate, is, neverthelefs, attended
with feveral inconveniences. One, and not the leaft of
them, is, that by triturating them with the body to be fub-
je&ed toanalylis, no very accurate mixture will be obtained.
Another circumftance, which embarraffed my firft analyfis
of the adamantine fpar, is, that in every attempt I fubje&ed
it to ignition in a brifk fire, with the view of afcertaining
immediately the quantity of any portion which remained
undifiolved, or which’ was precipitated from its folution.
But in this way the ftone was rendered progreflively more
incapable of farther folution; and not only its folubility, in
{o far as it had been promoted by ignition with alkali, but
alfo the advantage obtained in leflening the cohefive force
of its conftituent parts, have been again loft. -

How greatly the decompofition of the harder gems is
promoted by the ufe of cauftic fixed alkalis in the liquid
ftate, combined with the other requifite methods of treat-
ment, may be proved by the fecond analyfis of both thc
Chinefe and Bengal adamantine fpars.

Iv.
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AV,
EXAMINATION
OF YTHE

ORIENTAL SAPPHIRE.

—————

I‘r feems to be yet doubtful, whether the modern fapphire
be the fame gem which the ancients have denoted by this
name. For we do not percgive in oyr fapphire the diffemi-
nated golden points, mentioned by them as one of its eflen-
tial chara&eriftic marks; whence Theophrafus® calls it
Wam, and Epipbam’us-{, xgua'omn; It iS, hOWCVCf, CCfa -
tain, from a paffage of Pliny, that the ancients did not un~
derfland by it the svaws, or lapis lazuli, which ufyally con-
tains interfperfed fpeckles of a golden luftre ; but they hava
well diftinguifhed both fpecies of ftones. Jnue/? i (Cyano)
aliguando et aureus pulvis, non qualis in fapphirinis. Sapphis
rus enim et aureis punétis collucet.  Plinius, libr. 39. c. 9.

" The gem that we call fappbire3 is remarkable by its blue
colour, which is fo very pleafing to the eye, by its extreme
bardnefs, and the high brilliancy which it thews when poy
lithed. Its fpecific gravxty I have found to be 3,950, in

thofe

o
" -

% de Lapidibus,
1 de XII. gemmis, qua erant in vefle Aaronis.
t For the fake of the lefs mformed, I add, (perhaps net quite
fupcrﬂuouny) that the fofil, which is folq‘ by Dutch dmggl(t!
T4 L
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thofe fpecimens, which were the fubje& of the following
analyfis, and confifted of clear, longith-round, abraded
grains, of a pure azure colour.

According to the ftatement of the conftituent parts of
the fapphire hitherto given, and grounded on Bergmann's
analyfis, an hundred parts of it are faid to contain:

35 Silex

58 Alumine.
5 Lime.
2 Iron.

‘But the following analyfis, begun and ended with the
greateft poffible accuracy and precaution, will fhew that the
above ftatement was very incorrect.

a) Hundred grains of fapphire, previoufly pounded to a
moderately fine powder in a polifhed fteel mortar, were
mott finely triturated with water in a grinding-difh of flint.
When this fapphirine powder had been dried, care-
fully colleted, and ignited, I obferved, that its weight
had increafed 121 grains from the filiceous earth of the
grinding veflel.

4) Two ounces of muriatic acid were poured upon thefe
112} grains in a phial fo as to cover them, and the whole
was repeatedly digefted with a moderate heat.  The fil-
tered acid, mixed with the edulcorating water, was then

for fapphire, in the fhape of fmall, heavy, black-grey, and inter-
nally refplendent grains, and which, fince the belief in the medici-
nal virtues of gems, has loft ground, is now kept in the (hops
merely as an ufelefs drug, is nothing clfe but magnetic octabedral
iron, which in Ccylon accompanies the fapphire, hyacinth, and
other gemmcous ftrata, and, together with thofe ftones, is collct(-
ed by wafhing ofi’ the fund. ’

faturated,
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faturated, in a boiling heat, with mild alkali prepated from
tartar, by which there feparated yellow flocks, weighing
two grains when dry.  Thefe being again diffolved in mu-
riatic acid, and precipitated by cauftic ammoniac, I tranf-
ferred the precipitate, while yet moift, into boiling cauftic
Jixivium. It depofited oxyded iron, which, after ignition,
weighed balf a grain. The aluminous earth, taken up by
the cauftic lye, was again feparated from it, and found to

weigh one grain.

¢) After this extraltion by muriatic acid, as much cauf-
tic lye was affufed on the fapphirine powder, placed in the
filver crucible, as.was neceflary to make the cauftic alkali,
contained in it, amount to fix times the weight of the
powder. It was next evaporated in a fand-heat, till the
mafs was dry ; upon which the crucible was placed in the
furnace, furrounded with charcoal, and fubjected to a red
heat for two hours. The contents of the crucible returned
from the fire in the form of -a whitith, loofe, and friable
mafs.

d) This mafs was foftened with hot water, and put on
the filter. There remained a bluith-grey, flimy refidue,
which, being dried, gave a powder of little cohefion,
weighing 343 grains. On adding muriatic acid, it readily
diffolved ; but congealed foon after to a turbid jelly. By
dilution with water, and digeftion, fome earthy particles
were depofited, which, after wathing and drying, amount-
ed to 14 grains.

¢) When thefe flocculent particles had been removed,

- the muriatic folution was faturated with cauftic ammoniac;
and the refult was an intumefced, tranfparent precipitate,
which, being previoufly edulcorated, was digefted, while
yet moift, in cauftic lye, It readily diflolved in it; with
the
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the exception of a few brown flocks, which, when colle&t-
ed and ignited, weighed one fourth of a grain, and were
axyd of irem. .

' f) The alkaline folution (¢) was decompofed by muris.
atic acid ; and the precipitate which it afforded re-diffolved
by a flight excefs of that acid. Upon this, the earth was
again precipitated by mild vegetable alkali, in a boiling
hecat. The weight of the earth obtained in.this part of the
procefs was 16 grains, after it had been wafhed and dried.

g) In the fame manner I combined with muriatic acid
the preceding alkaline folution (d), obtained by foftening
the ignited mafs. There refulted from it a copious white
precipitate ; but which was again totally diffolved, by a
flight over-faturation with muriatic acid. The earth was
then precipitated afrefh by mild vegetable alkali, affifted by
a boiling heat ; and was found to weigh 289 grains, when
wathed and deficcated. e ' ,

) To this earthI added the above 16 grains (), as alfo
the one grain of (4); and poured upon the whole dilute
fulphuric acid. The folution, which was eafily brought
about in a moderate temperaturc, again depofited eight
grams on cooling,

1) Thefe eight grains, together with the 14 of (), beung
then mixed with fix times its Quantity of cauftic lye, were
1nfprT.1tcd, and hecated to rednefs. The mafs, thus obe
tained, and afterwards liquefied in water, left, on filtering, a
grey refidue, weighing 17 grains after deficcation, which
foon were diffolved by the affufion of fulphuric acid, leav-
ing fome few, inconfiderable particles behind, The alka-
line folution, when faturated with muriatic acid, continucd

at
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at Arft limpid; but it depofited four grains of filiccoug
carth, when evaporated in 2 warm temperature.

4) 1 now mixed the folutions in fulphuric acid, men
tioned at (4) and (/) ; added to them 2 proportional quantity
of carbonased pot-ath, and, by gentle evaporation, cauf~d
them to fhoot into cryftals. At firft, fine, pure, and regu~
lar cryftals of fulphated alumine were fotmed: but .the
remaining liquor,” while further evaporating, congealed
into a clear, gelatinous matter, without any dxmmunon of.
its tranfparency. Having poured upon it a quantity of
water, I fubjected it to continued dngeﬁnon, ftirring it now

“and then. By this management I effeéted the thorough fe- .
paratien of the ﬁnely divided filiceous earth, which was
the caufe of the coagulation ; infomuch, that I was enabled
to colle& it ona filter. This filiceous earth, carefully col-
le&ted, together thh the above four grams (1), wcxghed
11} grains. : : ‘

1) The remaining {ulphuric folution, freed from its fli-
ceous contents, was now fet to cryftallize. However, the
Jaft portions of alum indicated, by their lemon-ycllow tmge,
that they ftill contained fome metdllic fubftance. In con-
fequence of this, I rediffolved them in water, together
with the few refidual drops of their mother-liquor, and
combined them with pruffiat of pot-ath (blood-lye). A
blue precipitate fubfided; but in fo fmall a quantity, that -
the portion of iron, thus feparated, could hardly be eftimated
at one fourth of a grain. The fupernatant fluid, frced
from it, afforded pure fulphat of alumine to the laft drop.

m) The cryftals of alum, obfained in the feveral fore-
going operations, being dried on a porcelain faucer in open
air, Amounted in the whole to 856 grains. They were
then diffolved in boiling water, decompofed by carbonat of

pOt-
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pot-afh in the heat of ebullition, and the precipitated earth
was edulcorated and dried. But, in order to free this earth
perfe@ly from thofe faline particles, which ftill adhered
obftinately, and augmented its weight, I fubjected it to
gentle digeftion, with fix ounces of diftilled vinegar.
Which done, I neutralized the acetic acid by cauftic am-:
moniac ; edulcorated afrefh the aluminous earth, then pre-
 cipitated, and laftly, expofed it to a brifk red—hcat, after dry-
mg It weighed now 981 grams

n) It fRill remained to examine the edulcorating water.
Being evaporated to drynefs, and the refidue re-diffolved in
little water, there remained a flight portion of grey earth,
which, when examined by fulphuric acid, proved to be cal-
careous. The folution yielded, during evaporation, fele-
nitic cryftals ; which, when carefully collected, weighed
14 grain, the calcareous earth of which fhould be efti.
mated at one half grain.

What principally demands our confideration, in the re-
fult of this analyfis, is the remarkable and unexpected cir-
cumftance of the total abfence of the filiceous earth, from
among the conftituent parts of the fapphire. For the 11}
grains of filex which were obtained (£), muft undoubtedly*
be afcribed merely to the flinty triturating veflel, from
which the fapphire had, on grinding, abraded 12} grains (a),
and at the fame time had united with it fo intimately, that
1 could not recover it without great difficulty, and even not
without a fmall lofs of three fourths of a grain.

Hence, the following alone can be reckoned among the

conftituent parts of the fapphire, procured by decompo-
fition :

.

5 Alumine
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Alumine « . o « « . '« . « . 98,50
Oxyd of irond) . . 3
' e) . . %}

H . . %

Lime . . n) « « « v . '« + 050

100.

Since on analyfing foffils, even with the moft cautious
management, there is always fome unavoidable lofs, it is
probable, that the prefent perfe@ agreement of the fum of
thefe confituent parts, with the original weight of the
fapphire employed, is merely accidental. And the reafon
of this agreement muft be fought for, in the variable ftate
_of drynefs, communicated to the aluminous earth by heat~
ing it to rednefs. - 1

Whence, fubtralting the unimportant, and perhaps only
cafual portion of calcareous earth, as well as the flight
quantity of ferruginous matter, we find in the fapphire, the
nature of which is now developed, nothing elfe than a
fimple aggregate of pure aluminous earth.

_But, what a high degree of cohefive power, and moft
intimate chemical combination, muft nature be able to com-
mand, in order to be capable of transforming fuch a com-
mon fubftance, as the aluminous earth, into a body, fo emi-
nently diftinguifhed and ennobled, as we find the fapphire
to be, by its hardnefs, denfity, brilliancy, and refiftance to
the a&ions of acids and fire, as well as to natural decay in
the courfe of all-confurhing time !—It is, therefore, not
the identity, or precife famenefs of the conftituent parts
alone, but alfo the peculiar nature of their chemical combi-
nation, which conftitutes the metaphyfical effence of the pro-
dutts formed from them by nature.

. V.
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v
EXAMINATION
- OF THE
CJT&EYﬁ:;ﬂf

THE {pecics of precious ftones, known i)_y the name of
Cat’s-cyes, has received that denomination from its property
of refleiting, in certain diretions, a changeable whitifh
eifulgence, in which it rcfembles the eyes of a cat. -

As this ftone is ftill a rarity in Europe, the defcription of
its external charalers, met with in the lateft introdu&ions
to Mincralogy, could only be taken from the polifhed fpe-
cimens which are brought to us from Ceylon. As I bhave
in my colle&ion rough cat’s-eye from the coafts of Ma=
labar, for which I am indebted to the kindnefs of Francis
Greuille, Efq. in London, and which, befides, is one of
rigpore unufual varieties, I think the following addition
to the defcriptions of its external charalters, alrcady pub-
lithed, will not be ufelefs. '

The largeft fpecimen confifts in a fragment, notably
quadrangular, of one inch in length, three-fourths of an
inch in breadth, three-fourths ditto in beight, and three and
a half drachms in weight. Its crofs-fraure exhibits a
brown-red colour of various fhades, a moderate greafy

luftre,
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juftre, and minute fharp-edged prominences. On the longi-
tudinal fraQure, its colour is lighter, its Muftre ftronger,
and it refle@s variegated yellowith rays of light; at the
fame. time, -that an 'imperfe@ly foliated texture, fpreading
in various diretions, is perceivable. On two contiguous
fides it ftill rétains its -natural furface, or cruft, which is
formed lengthways of convex, roundith ftrize; and its co-
lour, which was at firft browr-red, has faded into a dull
brownifh-yellow. Its edges and fmall fplinters alone are
famtly mnfparent.

I found the fpeclﬁc gravity of this rongh mt’s-eye to be
2,625 ; whereas that-of the whitith, greenifh, and yellow-
ith fpecimens fromCeylon.is 2,660.

Inthe Effay on the Habitudes of [ewral Stones and Earths
inflrong Fire, I have already fhewn that the cat’s-cyes are
perfelly infufible in the firongeft degree of heat produced
in the porcelain-furnace ; -therefore I fhall at prefent men=
tion only the change which they undergo in a weaker fire.
For this purpofe I ignited to rednefs in a trucible fome of
the common polithed cat's-eyes, of a greenifh and greyifh-
‘white colour, and quenched them in cold water. I
found them afterwards abfolutely unaltered in form,
bardnefs, and- fplendour ; but.they were rendered totally
opake, and aequired an extremely fine marbled - jafper-like
appearance, variegated with brown, reddith, grey, and
white fpots.

A
«) Two bandred grains of finely levigated Cat’s-cyes from

Cylom, were mmgled with 400 grams of carbonat of foda
(mild

)
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(mild mineral alkali), and the blended mafs was expofed in
a filver-crucible to gentle ignition for four hours, but with~
out urging the heat to fufion. In the next place I foftencd
the mafs with water ; faturated it to excefs with muriatic
acid; and fuffered it to ftand for fome time in digeftion. A
confiderabie quantity of fliccous earth then feparated, which
was colleéted on the filter, wafthed, dried, and laftly ex-
pofed to a ftrong red-heat. In this ftate it weighed 189
grains. ' . .

5) The muriatic folution, mixed with the edulcorating
water, and concentrated by evaporation, was  faturated
while yet hot with carbonated foda; and I obtained a pre-
cipitate, which, when wafthed and dried, -weighed 15
grains.

. ¢) Thefe entirely diffolved, with effervefcence,” in the
muriatic acid. Only a flight portion of filiceous carth re-
mained, which after ignition amountcd to one graia. .

d) Aficr the grain of filiceous earth had been feparated,
cauttic ammoniac was added to the folution. A yellowith-
white, flimy precipitate was thrown down ; which being.
immediately fcparated by filtration, wafhed, and afterwards
diflolved, while yet moift, by cauftic lye, left behind an
oxyd of iren, weighing one half grain; when wathed and

ignited.

¢) I then, by means of muriatic acid, fcparat.cd the earth
taken up by the cauftic lye; but being re-diffolved by a
flight excefs of this acid, it was again precipitated by car-

bonat of foda. When edulcorated, and diffolved in ful- -

phuric acid, it fhot into cryftals of a/um. This fulphat of
alumine was then diffolved in water, and its earth again
paccipitatéd
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precipitated by carbonat of foda. This alymine, when
edulcorated, and ignited after deficcation, was found to
weigh 34 grains. '

f) The liquor which remained, after the precipitation
bad been effeed by cauftic ammaniac (d), was then com-
bined in 2 warm temperature with mild mineral alkali; by
which treatment, calcareons earth fubfided, which formed
felenite (fulphat of lime) with fulphuric acid. The lime
thus feparated from this (:omponnd and- 1gmted, welghed
three grains. .

Since, therefore, 200 grains of thefe m’soeyesaﬂorded :

Silex . . @) . . . 189} o 1'90

5 . . . 1 .
Alumine . ¢) . . . . . 0. . 3%
Lime . . f) « ¢« « « « ¢« + . 3
Oxydofirmd)y . . . . . . « ¢« . ¢

197 grs.
it follows, that it contains in one bundred,

Silex . . . 95

Alumine . . 1,78
Lime . . . 1,50
Oxydof iren . . 0,2§

98,50
Lofs 150

100

G Ba)



\

82 V. Ezamination of the Cal’s-Eye.

.
sl .
193 £, . 1

.

a) Hundred’ grains of the crude red cat’s-eye from Ala-
Iabar, defcribed as above,°yielded a grey friable mafs; aftet
being finely pulverized, mingled with 300 grains of cauftic
pot-ath, and ignited, but without fufion, for an hour in the
filver crucible. It foon difloived in water; and formed a
turbid Jiquor. Upon fuper-faturating it with muriatic acid,
and ibbféquent digeltion and filtration, there remained a de-
licate, white filiceous earth, which, after wathing and dry-
ing, amoumed to115 arains, put after half an hour’s ignition
wughcd only 93 giains.

b) :I‘hc mun:mc ,folutlon (a)y. mixed with the wafhings,
and previpuily concentrated by evaporation, was then. pre=
cipitated by carbonated pot-ath, in the heat of ebullition.
T he yellowifh precipitate, which fubfided, wcighed 8% grains

after deficcation.

¢) Thefe 83 grains completely diffolved in muriatic acid.
Cauftic ammoniac threw down from this folution a flimy
earth ; which only partially diffolved in the ciuftic lixivium,
with which it had been digefted, and left five grains on the
filicr, ,

d) When the earth, taken up by the cauftic alkaline lye,
had again been feparated from it, and wafhed and ignited,
its weight amounted to two grains. It allo afforded
eryflals of alum, on being treated with fulphuric acid.

¢) The above five grains (c), digefted with fulphuric

acid, ftill depofited filiccous earth, which, having been ex-
1 pofed
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pofed to a red-heat; weighed ‘1§. grain.- ' /Lhe ulution,

freed from this earth,- while: evaporating,’ piclded felenitect
ayfials. The yellowifh liquid, rinfd -off ftodsthem withs
dilute or weak ardent fpirit, and cotabiied with: pruffiat . ofo
pot-afk, produced a deep -blue precipitate ; tha quantity et
which was fo fmall, that the oxyd of iron thus. dndicated;}
could not with propricty be eftimated higher than. av:one>
fourth of a. grain. Mild alkali ftill feparated from-the re+:
maining liquor an inconfiderable partign of .alemined: i b

f) Mild vegetable alkali, added at a raifed temperature
to the fluid, from which the cauftic ammoniac feparated the
above-mentioned m.ddy precipitate (¢), threw down another
portion of earth, which united with fulphuric acid into ful-
phat of lime. The calcarcous earth contained in this fe-
lenite, as alfo in that of (¢), was reproduced, or feparated
from its accompanying acid, by boiling with a folution of
mild alkali; and its quantity was found, after ignition, to
amount to Iy grain.

According to this analyfis, the conftituent parts of this
red variety of cat’s-eye, confift in the bundred of

S:'Iex...ﬂ..a).g:;}
. iy

94,50
)

Alumine . . . . . d) . . . . .2
Lime . . . . . f) - . . . .55
Oxydof irem . . . . ¢) . . . . . 028
98,25

Lofs 1,75

100

G 2 . There-
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. Therefore, this proportion of the conftituent parts, which
in both varieties is to be confidered as perfeétly conftant,
together with their abfolute infufibility, (not to mention the
difference in the external charaer) afford fufficient reafon
for diftinguifhing cat’s-eye from felpar, under which this’
foffil has been claffed by feveral Mineralogifts.—On the
contrary, it-would be more proper, in my opinion, to clafs
it-with the opals; among which allo it was formerly reck- -
oned under the names of Pfexdopal, Cat’s-cye-opal.

VI. ANALYSIS
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ANALYSIS
or
CHRYSOBERY L.

Tuz Chryfoberyl, found in the Brafil, paffed for a variety
of the Chryfolite, until M. Werner, Counfellor of the
mines, was induced, by a more accurate comparifon of
their refpeQive external chara&lers, to feparate the former
from the latter ; and to range it in the mineralogical fyftem
as a diftin& fpecies, with its preferit denomination. This
Chryfobery!, however, muft not be miftaken for’ the
Chryfoberyl of the ancients, which really was the fubftance
indicated by this name; that is to fay, the golden-yellow
beryl; as may be concluded from its defcription, given by
Pliny. Libr. XXXVIIL. Cap. V. Probatiffimi funt ex iis,
(namely Beryllxs), qui viriditatem puri maris imitantur.
Proximi, qui vocantur Chryfoberyli, et funt paula pallxdum:,
ﬁl in aureum colorem exeunte fulgore.

The modern chryfoberyl has hitherto been met with
enly in fhivery, loofe, rounded grains #, of the fize of fmal-

® Gefchiebe in German. Rachill by the miness ; or fuch loofe,
fmall, thivery ftones, as moft commonly Ite on the top of the rock,
or immediately under the vegetahle earth. See Hnjm’t Miner's
Digionary.~«Tranfl,
, G3 ' Jet
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ler and larger peas, of a pale-yellow colour, infenfibly
verging to green. The furface of thefe grains, which is
fomewhat rough, ftrongly glitters, and ufually refle&s
variczated colours, like moonitone (adularia). But the
fraure of chryfoberyl polflclles a great fplendour, which,
in corjundtion with a very confiderable h?rdnefs, gives it
a high brilliance when polithed: and hence it may eafily,
be confounded with the yellow diamond. Some few fpe-
cimens exhibit fome remaining traces of an originally
cryftaliine figure. '

The fpecific grawvity of this ftone I have found to be
3,710; which therefore agrees with that mentioned by
Werner, from 3,698 to 3,719, and is peecifely the mean
between thefe two extremes. '

The firft analytical attempts upon it, which 1 made before
I was acquzinted with thofe fkilful procelles which 1
learned from later experiments, gave me a good deal of
trouble, end at the fame time deftroyed a confiderable part
of my fluck of thefe ftones. But I pals them over, and
-confine myfelf merely to that analyfis, the refult of which
‘was the complete decompofition of the chryfoberyl.

B ————— e

. @) Iundred grains of chryfoberyl, previoufly reduced
to a moderately fine powder, by pounding them in a mor-
tar of polithed fteel, were levigated with water to perfe&
finenefs in the fiint grinding-dith. After the powder had
‘become dry, I fubjeGed it to gentle ignition, for the pur-
_pofe of frecing it from all moifture. However, its weight
was increafed 13 grains.
AN o

:"' #) Ugon thefe 113 grains, introduced into 2 ﬁlvcr-clru-
‘eible, T poured fo much cauttic lixivium, that the proportion .
. of
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ofalkali which it contained ameunted to 800 grains,and eva-
porated the liquid again till the mafs was dry. Upon this
1 placed the crucible with its contents in a wind-furnace,
on 2 ftand of porcelain clay, furrounding it with coals.
Attention was -carefully paid to prevent the mafs, which
greatly fwelled inbulk, from flowing over the vefiel.  The,
beat applied wasat firft rather low ; butit was gradually urged
until the mafs became redehot. In this degree of heatit was
kept for two hours ; but it did not enter into actual fufion.

¢) When this mafls had cooled in fome degree, I foftened
it in the crucible with water, and poured the folution upon
the filter. When the fluid parts had paffed through, there
remained on the paper a loofe, light-grey powder, which,
when edulcorated and dried, welghed 661 grains.

d) The alkaline lye that had been feparated, together
with the edulcorating water, was firft evaporated, to leflen
its bulk, and then faturated with muriatic acid. An
abundant white precnpxtate fell down, but was inftantly
and clearly re-diffolved, by a imall excefs of acid. Carbo-
nat of pot-afh, added overa low fire, again precipitated this
earth ; which being wathed, and dried in a gentle warmth,
was loofe, as white as fnow, and weighed 1381 grains,

¢) The light-grey pulverulcnt'reﬁdue, mentioned at (c);
amounting to bb% grains, being digefted with muriatic acid,
left again a refidue ; which, after wathing, drying, and ig-
nition, weighed 24% grains, and was found, upon farther
examination, to be pure filiceous earth.

f) This muriatic folution (), feparated from the filex,
was next decompofed, in a boiling heat, by means of
eauftic ammoniac,and the yellowifh precipltate, thus produced,
was edulcorated ; and, while yet moift, was boiled with

€4 cauftic
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cauftic lye. It entirely diffolved therein, fome brown par- -
ticles excepted. This refidue was oxyd of iren, and
weighed, after ignition in a gentle heat, 14 grain.

g) The alkaline folution (f) was faturated with muria-
tic acid. The refult of this procefs was a white precipi-
tate, which, by a flight fuperfaturation, again formed a
limpid folution. The earth was then a fecond time preci-
pitated, by boiling with mild vegetable alkali. Its weight,
amounted, after deficcation, to 29 grains.

b) Thefe laft 29 grains, together with the preceding
1384 grains of earth (d), to which I alfo added the two
grains, which were collected from the edulcorating water
by evaporation, were digefted with diluted fulphuric acid.
The whole was diffolved, excepting fome filiceous earth, -
which weighed 4 grains after ignition.

7) When this folution, now perfely clear, was a little
evaporated at a low temperature, tender, fpicular, or fpear-
" fhaped cryftals, gradually feparated from it; which I col-
le&ed with proper care. They prefented all the marks of
felenite ; and, on decompofition by a folution of carbo-
nat of pot-afh, in boiling heat, they afforded 1r grains of
mild calcareous earth (carbonatof lime). This calcareous
conflituent part of the chryfoberyl was, doubtlefs, before
eontained inthe precipitate of (4); and, previous toitsfalling
down, it was beld in folution merely by the water, as xt
was then in the cauftic ftate.

#) This fulphuric folution I now combined with the
proportion of carbonated pot-afh requifite to the formation
of alum*; which fhot, by degrees, into regular cryftals.

* On the neceflity of pot-aib, and its proportion in the formation
of alum, fce Hildcbrands's paper in Nxcbalfon s Journal, vol Iv.
page 49 ~Tran(l,

[ To-
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Towards the end, however, a flight portion of fliccous
ecrth appeared, which, after ignition, was not more than
- 2} grains. ‘The weight of all the fulphat of alumine obs
tained amounted to 604 grains.

1) This alum was again re-diffolved in boiling water,
and afterwards decompofed by means of carbonat of pot-
ath, at the heat of ebullition. After the precipitated
«arth had been wathed, dried, and gently ignited, I digefted
it with diftilled vinegar; which being neutralized by
cauftic ammoniac, the earth was again precipitated by this
treatment, and again wathed, deficcated, and heated to red-
nefs. It proved now to be perfely pure aluminous sarth,
weighing 711 grains,

We may, therefore, infer, that the conftituent parts of
the chryfoberyl, exhibited by this analyfis, confift in the
bundred, of

Alumine . . , . ) . . : < 71,5
Lime . . . .. &) .. .. 6

Oxydofiron . . . f) . . . . . L5
Silex . . . o . €) 24

h) 4
k) 2%
. 3‘

To be fubtrated a) 13

————

Remain . 18 . . . 18,00

————

97
Lofs 3

100
From
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From comparing the prefent analyfis of chryfoberyl with
the following decompoiition of chryfolite, it is evident how
greatly their refpeCtive gonftituent parts differ, and con-
fequently, how nccetlury it was to feparate them from each

other, in the fyftematical arrangement of the fpecies of
. gems. '

VII.
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Tax Cbryfolite affords a fingular inftance of change in
"mames ; fince, at prefent, we call the fame gem Topaz,
which the ancients underftood by the denomination Chry-
]blfté; for it is evident, from the following words of Pliny,
that the Topazias of the ancients is not our modern Topaz ;
but, on the contrary, the Chryfolite of the prefent times :
Ejas tota fimilituds ad porri fuccum dirigitur. Eff autem am
pliffima gemmarum. Eadem fola mobilium limam fentit :
catera Naxiis cotibus poliuntur. Haec et ufu atteritur,
Pliny Hift. Nat. Lib. XXXVII. Cap. VIII.—The caufe
of this change of name is fo much the more unaccounta-
ble, as the denomination Chryfolithus (golden-ftone)
undoubtedly more applies to the Topaz, which is of 2
golden-yellow colour, than to our Chryfolite, which is
green. ’ ' ’ '
The more detailed external defcription of the Chryfilite,
_given by Werner® with that degree of accuracy we are en-

® Bergminnifches Yournal, 3d year, 17190, Fol, 2, page 54.

o ' - " titled
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titled to expect from fuch a mafter, comprehends all, that,
in the prefent ftate of our. knowledge, can be faid on the
natural hiftory of that ftone, refpecting its external cha-
rallers, and the marks by which it is to be diflinguifhed
from the other fpecies of ftones, with which it has been fo often
confounded. But, on. the other hand, an accurate chemical
analyfis, and hence allo the knowledge of its proper place
in the mineralogical fyftem, have, till now, been fo much
the more waating : a deficiency which [ hope to remove,
by now publithing the experiments to which I have fub-
jected it.

To remove all doubts, I previoufly mention that the
Chryfolites analyfed by me, as well as thofe from which
Wernsr has diawn up their external defcription, were
bought by Fobn Hawkins, Efq. in the Levant, on his

- travels for promoting the knowledge of Natural Hiftory,
and were fent to me by him for that purpofe.

 The fpecific gravity of Chryfolites I have found to
agree with the ftatement of #ernery namely, 3,340.

A.

a) I took two hundred grains of rough chryfolite, and at
firft bruifed them in the fteel-mortar, and afterwards re-
duced them to a fine powder by trituration with water in
the flint grinding-dith. This powder, when dried by
heat, I obferved had not increafed in weight., I poured
wpon it two ounces of pure cauftic lye, the alkaline contents
of which amounted to one half of its weight, and evapo-

'vxqtc_d the whole to drynéfs in the filver-crucjble, and ig-
nited
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nitod it afterwards for thirty miputes. There remained a
friable mafs, which, after conling, was of a Jufky olive~

5) When this mafs had been foftened with water, the
folution affumed the fame colour, and a brown, undifiolved
portion fell to the bottom, of a flimy appearance. The fo-
lution being faturated to excefs with muriatic acid, and fuf-
ﬁcnent!y dlgeﬁed acquired a faffron-yellow colour : upon
which it was diluted with water, and filtered. A pure

“filiceous earth then remained, which, after 1gnmon,
amounted to 724 gr:uns

¢) The muriatic folution, wheg decompofed in a boiling
ftate by mild vegetable alkali, prepared from tartar, afforded
an’ abundant, light-brown-red precipitate, which, upon
deficcation, again entirely diffolved in muriatic acid, and by
the affufion of cauftic ajmmoniac, formed a brown.red pre-’
_cipitate; which was dire@ly feparated by filtering, then
wathed, and digefted with cauftic lye, while yet moift.
However, only a fmal} portion feemed to dxﬁ'olve by this
treatment.

-d) After the undillolved matter had been feparated from
the alkaline folution (3), I fuper-faturated this laft with
muriatic acid, and added carbonated pot-afh, for the purpofe
of obtaining a preciitate. However, only a little earth -
feparated, which, when colleed, and tried for alumine by
fulphuric acid, did not diffolve in it ; but, on clofer exami-
nation, proved to be filiceous earth, weighing 3% .graigs
after ignition,

«) The brown pre.cx'pitate, which had been digefted with-
auftic lixivium (c), when dry and expofed to a red-heat,
pVe 38 grains in weight. It cenfifted of a pure oxyd of

irom.
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iron. The whole was ‘attralted by the magnet. Upon
being diffolved in muriatic acid;, and-again precipitated by
pruffiat of pot-afh, it yiclded 88 grains of very deep-r
coloured Pruffian-blue.

) The muriated ﬂ‘uid, after the fcri’ug[nous,contents had
been feparated from it by ammoniac (¢), gave a copious.
white and loofe carth, by adding carbonat of pot-a{b The
mixture having been kept boiling for fome time, this earth
was feparated by filtration, well wafhed, and dried. I
amounted to 198 giains of carbonated magnefia (mild mag-
nefian earth), which I divided inte two parts. One half of
it was ftrongly ignited for the fpace of an hour, and left
39 grains, which produced a brifk ebullition upon the af-
fufion of fulphuric acid. The other half was introduced into
dilute fulphuric acid. It dirc&ly afforded a clear folution,
and pure fulphat of magnefia (Epfom falt), by cryRallization.

Note. It was by mere accident that, on the prccipitaiion at'(r) ’
no more ammoniac had been added than was juft neceffary to’
feparate the oxyd of iron; fince otherwife, in all cafes, the -
magnefian earth is alfo precipitated by aminoniac. .

. According to this decompofition, the conftituent parts of
the ch:y.olite fhould be in the bundred,

Ignited Silex . . B) 36%} .
' d 1y -

Ignited Oxydof Iron &) . . . . 19

Ignited Magnefia  f) . . . . . 39,50
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B. s

For a fecond analyfis of chryfolite I chofe polithed fpc:
cimens, ‘which, ‘befides -a pure tran{pareney, poflefled alfo
a brighter colour : whereas the crude chryfolites, employed
in the foregoing. procefs, were in fome parts_inclining to
brown. As I intended, at the fame time, to learn whes .
ther acids alone were capable of decompofing this ftone,
without..” previous . treatment: with alkali, I made ufe
of the fulphuric acid, according to the manner- in which,
Marggraf has employed it for decompoﬁng the ferpcnune N

a) Ipoured ten drachms of conccntratcd fulphunc :u:xd
mixed with double that quantity of water, upon tww bundred
grains of moft finely-powdered chryfolite, placéd in a re-
tort, and abftraéted again the fluid, in a’moderate diftilling -
heat, until the remainder in the retort appeared a dry mafs,
The liquor which came over, emitted a moderate ful-
phureous fmell. When cold, I'colleGted the mafs from the. *
retort, the upper part of which I cut off, and. lixiviated
it with boiling water. The folution exhibited a greenifh-.
colour, but fo faint as to be hardly perceptible.

Cs S AR ) .

" - 5) The undiflolved refidue was boiled a fecond time, in;
a matrafs, with two drachms of concentrated fulphuric acid,
and two ounces of - water. = After this it was again col-.
le&ted on the filter, wathed with an abundance ot
boiling water, deficcated, and heated -to rednefs. It;
proved to be pure, white filiceous earth, weighing 78,
grains.

<) Bothx the fulphuric folutions (4) and () were eva-
porated to drynefs in a porcclain-faucer. The refidual
mafs had a greenifn-grey tinge: it was firft gently heated
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in a porcelain pot, during which operation it emitted firong
fumes ; and after this it was thoroughly ignited in a brifk
fire for the {pace of one hour.

d) The ignited mafs had then acquired a brick-red
colour, It was levigated, ' lixiviated with hot water, and
the red oxyd of irem, which it contained, was feparated by
filtration, and fubje@ed to ignition. This J;:yd weighed
39 grains: but as, in the prefent ftate, it was combined
with a greater quantity of oxygen than when forming a
conftituent part of the chryfolite, in order to free it from
that excefs, it was immerfed in melted wax, in a fmall cru.
cible ; and, after the wax had been burnt off, the oxyd was
kept for feme time longer in a low red-heat, the veflel be-
ing then covered. Its red colour had now changed into &
blackith brown; it was alfo readily attratted by the
_ magnet, and weiged 38 grains. .

) After the colourlefs fulphated folution (4) had been
evaporated for cryftallization, it yielded, to the laft drop,
purc fulphat of magnefia. This neutral falt being dif~
folved, and decompofed in the heat of ebullition by car-
bonated pot-ath, afforded 213 grains of white and loofe
magnefian earth, the weight of which, after an hour’s ig-
pition, was only 87 grains.

From this fecond analyfis, which exceeds the foregoing
in the accuracy of'its refults, it appears that the conftituent
parts of chryfolite, proportioned to each other in the

bundred, are as follows :

Ignited Magnefia . . . ¢) . . . 43,50
Silex . . . .8 . . . 3
Ignited Oxyd of Iren . . d) . . . 19

101,50

Nete,
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Note. The reafon why, in the prefent decompofition, there is &
flight excefs of weight in the fum of the conftityent parts,
infltead of the ufual lofs in moft other cafes, undoubtedly
depeads in the variable degrees of drynefs whigh thofe
ingredients acquire on ignition,

In the quarries near Leutfchax, in Hungary, we meet
with a pale-green ferpentine, miycd with grey, and crof-
fed by tender veins of atbeftus. It alfo contains, copioufly
diffeminated, refplendent grains, of a high green colour,
which, in fome parts of my fpecimen, exhibit a rhomboid
cryftallization. Born* and Fichtel+, who have given a
more circumftantial information refpeting this ftone, call

-thefe grains Chryfolite,  Fichtel, however, is uncertain
whether they thould not rather be confidered as Chryfoprafe.
But this conjeture is too little favoured by the external
chara&eriftic marks ; while, on the other hand, the minute~
nefs of thefe grains, and the impofbility of feparating them
from the ftone, which ferves them for a matrix, will not
admit of a chemical examination. Notwithitanding this,
their prefence in the ferpentine affords a geognoffic argu-
ment for confidering them as chryfolite, fince the con-
ftituent parts of each have been difcoverad to be the fame.

* * *
Aloofe ftony matter (rachill), which is found near

Mbldauthein, in Bohemia, has likewife, for fome time paft,
been held out to be chryfalite : but, on judging from the

- * Catal. meth. et raifon, de la colle@. des Fofs. Tom. I. p. 6g.
t Mineralog. Bemerk, v. d. Karpq:bm, I. Th. Wign. 1791, page
6o, 64.
H fpe-
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fpecimens, rough and polithed, which I have feen at
Prague, I cannot confider them as fuch ; becaufe the external
‘'appearance of the rough pieces, and efpecially the fine air-
bubbles obfervable in the polithed fpecimens, are rather an
indication of a volcanic produ&. Herein T alfo find the
opinion of Lindacker* to agree with mine.

® Sce his Beitrag zur Gelchichte der bshmifchen Chryfolithe &
in den Saml. phyjikal, Auffdrze befonders die bohm. Naturge-
Jchichte betreffend, 2 Band Drefden, 1792,

VIIL
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VIII.

EXAMINATION
_OF -
- OLIVIN.

————

To the various ftones which were former'ly con-
fidered as a fubordinate fpecies, or rather variety of chryfo-
lite, alfo belongs the foflil known by the name of Bafaltic,
or Volcanic Chryfolite. -

'

On giving the external ‘defeription of this ftone, to-
gether with that of the true chryfolite, /#erner has not only
accompanied it with the moft inftrutive obfervations, but
likewife, from his oryitsgnoffic inquiries, he has fhewn °
the neceffity of diftinguithing the bafzltic from true chryfo-
lite. Whence alfo he confiders the former as a diftin&
fpecies, with the name Olivin, taken from its colour.

As it is the officc of Chemiftry to aflift the Oryss-
gnoftic Science® in the further improvement of its fyftem, by

* By Oryétognofy, Werner underftands the fcientific knowledge
or difcrimination of foffils from each other, confidered as fimple,
that is, not compounded aggregates of various different minerals;
and their fcientific arrangement, or cJaffification,intoa regular {yftem,
according to certain orders, claffis, genera, fpecics, warieties, &c.—
Tranfl,

' H?2 come
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communicating certain fa&s relative to the conftituent
parts of minerals, it is for the Chemift to examine whether,
and how far, the conjeltures relpucting the eflential in-
gredients in any fofil, inferred from its external properties,
are founded in nature: and, confequently, to determine
with what propricty it had obtained the p'ace previoufly
given to itin the fyfem, oit account of thole fuppoied con-
ftituent parts.

For this reafon I have thought it expedient to join the ’
analyfis of the Usivin with that ol Chryiolite.

FIRST SECTION.
Analyfis of the Olivin; from Unkel.

To difcover the conftituent parts of Olivin, I firft chofe
that from the Bujait of Unikelftein ; in which rock it occurs
in its perfc&t and undecayed itate, in pretty large clufters,
of a thoroughly equal, pale leck-grecn colour, and withoug
any admixture of cxtraneous matters. Its fpecific gravity
‘was 3,265.

A

a) Two hundred grains of finely pulverized Olivin were
covered wich two cunces of cauftic lye, the alkaline part of
which conftituted half its weight. After the liquid had
been evaporated, the dry mafs was ignited for balf ap hour.

It
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It affimed a grey colour, and was then liqueficd or foftened
with water, and filtered. :

4) Upon faturation with muriatic acid, the alkaline
lixivium let fall a white earth, which, being colleft=d and
dried, was boiled with fulphuric acid. “But this earth did
neét impart any foreign uifte to the acid ; and when this laft
had again been decanted off, and faturated with mild alkali,
it continued alear. Theréfore the above earth was of the
pure fkiceous kind,  When igviited, it weighed 49 grains.

¢) The afh-grey refidue, fepatated from the alkaline
Iye (4}, coagulated to a thickith brown mafs, upont the af-
fofiori of muriatic acid. After this coagulum- had 'been
diluted and digefted with fufficient water, there remained
u copious, Jight, flimy, and brown refidue, which, upon
deficcation, weighed 152 grains.

d) ‘The muriatic folution, féparated from this refidue by
filtration; was colourlefs. By the adgdition of mild alkali,
prepared from tartat, it was decompofed with the affiftance
of boiling heat, and 181 grains of avery whxte, loofe earth,
were preciprtated.

¢) When the brown refidue, mentioned at (¢), after tri-
turition, was digefted with muriatic acid, it diffolved into
dyellow liquid, leaving, at laft, filiceous eartb behmd wexvh-
ing 43 grams after ignition.

: Nofe. -1 was undoubtddly this ﬁhceous earthi, ftill intimately
united with the ferruginous part of the ftone, which in
(¢) prevented the muriatic acid from exerting its action on
the oxyd of iren : yet this circumftance, at the fame time,
furnifhed' the meins of exhibiting, free from'iron, that por-
tiori of the earth which the acid had difflved.

Lo . m3 f) The
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f) The ferruginous portion of the yellow muriatic
folution (¢) T precipitated by cauftic ammoniac. - It was
then collcéted and wathed ; and, while yet moift, boiled with
cauftic lye. The lixivium was then again feparated by
filtration, combined with muriatic acid to fuper-faturation,
and afterwards precipitated by carbonated alkali. Only a
finall portion of earth fell down, which, upon trial, proved
to be filicesus, and weighed 4 grains, after it _had been ex-
pofed to a red-heat. The liquor remaining, after the pre-
cipitation of the iron, was mixed with carbonat of pot-afh ;
but no further precipitation nor turbidnefs enfued.

g) The oxpd of irom, that was again collefted after the
boiling with muriatic acid (f), was put into melted wax,
in a fmall crucible, and heated to rednefs ; after this
laft had been burned off, it obeyed the magnet, and
amounted to 25 grains. :

by Upon the above 181 grains of earth (d) I poured
dilute fulphuric acid ; in which it diffolved with effervef-
cence. When the folution had been reduced within a
fmaller compafs by evaporation, it depofited minute fpicular
cryftals, confifting of 11 grain of felenite, the pure cal
careous earth of which is to be eftimated at § grain.

i) The folution, on further evaporation, yielded pure
fulphat of magnefia; which, being re-diffolved, and pre-
cipitated at the temperature of boiling, by carbonat of pot-
afh, depofited a very pure and loofe magnefian earth, whofe

weight, after ignition for an hour, amounted to 74
grains,

It foll\ows, from thefe operations, that the conftituent
parts of the Olivin from Unkel are, in the bundred,

Ignited
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e) 214
N 2 |
Magnefia . . i) . . . . 37
Lime . . . bh). . . . . 0,25
Ignited OxydofIrom . g) . ... . 12,50

Ignited Silex . . . b) 24} }

_ 97,75
o Lofs. . - 2,5

With the view of confirming thefe refults, I undertook:
another decompofition of the fame Olivin from Unkel. . In:
this inftance I treated it immediately with fulphuric acid,
in the fame manner as I did with the chryfolite, without
previous ignition, in conjunétion with alkali. ’

a) I'put two bhundred grains of moft finely pulverized
olivin in a retort, pouring upon them fen drachms of ful-
phuric .acid, together with a fufficient quantity of water
and again diftilled the liquid over to drynefs. Upon this
I foftened the remaining grey-white mafs with hot water,
“and boiled afrefh the undiffolved earth, feparated from the
Auid, with 2 drachms of fulphutic acid, and fufficignt water.
"The liquid, filtered off from the refidue there left, was add-
cd to the firft folutlon . What remained was mere Sfiliceous
earth, whofe weight, after ignition, amounted exattly
to 100 grains.

- ' H 4 ' 4) The



.

104 VIH. FEramination of Olivin.

) The fulphuric folution (a) lefr, upon evaporation, a
greyith-olive-green faline mafs, which I evaporated ftill far-
ther in a porcelain-crucible, urging it at laft to a red-heat in a
ftronger fire.  "T'he mafs retained at firft its whitifh colour,
but at length it affimed a pulverulent flate, and turned
brick-red. When triturated, drénched with hot water, and
filtered, it left a red oxyd of iren, 'which, after being treated
with wax and ignited, weighed 24 grains.

¢) "After the clear folution of (5) had been evaporated in
order to cryftallize, it fhot wholly into fulphat of magnefia :
but, when it was re-diffolved in a moderate proportion of
water, fome cryftals of fulphated lime appeared, the quan-
tity of which indicated ‘one half grain of pure calcareous
earth. 'Thefe laft having been feparated, the remaining fo-

lution was decompofed, by means of carbonated pot-ath, in

boiling heat. The magnefian earth, thus obtained, was pure,
white, and loofe.  When deficcated at a fomewhat raifed
temperature, its weight amounted-to ?88£ grains ; but it was
wduced to only 77 grains, by ignition for the fpace of an
Kour, -~ .. - ' . :

By this method of analyfing, which, with regard to mag-
Refian flones, is not only the moft commodious, but alfo
mdicatcs the refults with the greateft exaéltnefs, the con-
ftituent parts of the Olivin from Unkel were found to be, in
the bundred, as follows 1

Silex o o . a) . . . . 8§
OxydofIyow . b) . . . . 12
Moagnefia ¢) + . . . 38,50
Lime . . . ¢) . . 4+ . 0528

100,75

Note,
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Note. The fame obfervation applies to the agreement of this
fum with the weight of the fubftance employed, and the
flight excefs, as has been already mentioned, at the end of
the fecond analyfis of chryfolite.

 SECOND SECTION.
dnalyfis of the Olivin from Karlsherg.

Thug Olivia from the Bafalt of Unkel, employed in the
foregoing examination, was, as has been mertioned, in its
frefh and unimpaired ftate: but as moft olivins fthew more
or lefs evident marks of decay, it ftill re:nained to enquire,
whether, in thofe fpecies of olivin that are more difpofed to
decay, any difference exifted in their conflituent parts.
For this inveftigation I chofe the olivin from the Bafalts of
the Karisberg, near Caffel, in Heffia. 1 comminuted it
coarfely, and wathed off with water the yellow iron-ochre
that invefted its furface and its chinks. It then confifted,
for the moft part, of fmaller grains of a faint greenifh-
yellow ecolour, but in part alfo of larger grains, whofe
colour was a fomewhat frefher leck-green. In thefe latter
I obferved black-grey particles, of a metallic luftre, im-
bedded in, or concreted with, their fubftance. When I had
ftrongly ignited fome of thefe upon charcoal, I found that
the green ftony matter of the olivin had thereby become
grey, dull, and opake ; while the diffeMinated black-grey
particles had fuffered no change. This thewed, that they
were not minute cryftals of horn-blende, but iron, and
efpecially of the nature of the fpecular, or grey iron-ore,
gcaufe they were not attralted by the magnet. -

. | «) Up-
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a) Upon three hundred grains of this olivin, finely pul-
verized, I poured 4 ounces of ftrong fulphuric acid, together
with 2 ounces of water, and again diftilled from it the
fluid, which emitted a flight fmell refembling fulphureous
acid, unti! the refidue became a dry mafs. The filiceous
earth, remaining after this mafs had been boiled with wa-
ter, was a fecond time toiled with bhalf an ounce of ful-
phuric acid, and fufficient water. After this it was col-
leéted and ignited. It weighed 156 grains.

) In order to learn whether aluminous earth was one of
the extracted conftituent parts, I took the third part of the
whole of the fulphuric folution, and precipitated, by car-

~bonated pot-ath, at the dcgree of ebullition, all that it held
in folution.  The frefh precipitate had a dirty, bluith
colour; and I put it into cauftic lixivium, as foon as it was
edulcorated, digefting it with the lye for fome time. The
mixture was next diluted with more water ; the lye, fepa-
rated from it by filiering, was faturated with muriatic acid;
and,afteraflight fuper-faturation, again combincd with alkali.
But this produced ncither a precipitate nor muddinefs.

¢) Being thus convinced of the total .abfence of alumi-
nous carth, I evaporated the remaining two-thirds of the
fulphwric folution () to a dry faline mafs, which I expofcd
to a ftrong red-heat in a crucible, for the purpofe of de-
compofing the fulphat of iron which it contained. I then
re-diffolved the ignited mafs in watcr, and feparated the red
oxyd of irom by filtration ; which, by ignition with wax;
was rendered attraltible by the magnet, and wclghed, in
that condition, 211 grains. »

d) The folution, freed from the oxyd (¢), cryftallized iy
degrecs into fulphat of magnefia. When this had again been
difivlved in a fmall quantity of water, light, delicate,

- need-
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needled cryftals of feenite were left, the quantity of which
hardly amounted. to } of one grain,, which indicates £ grain
of pure calcarcous earth. To the diffolved fulphat of mag-
nefia, corbonat of pot-ath was added in a boiling heat; and
thus s magnefian sarth was precipitated, amountmg, after
ignition, to 754 grains. R

¢

Whence the cohftituent pafts of the Heffian olii'/in, and

their reciprocal proportlons in thc lgmted ftate, confift, in
the bundred of)

S:I:x e e e :,.'.v:a) e e 52

v Magnefa . i dy JoLo L o 3005
OxydoflIron . . ¢) . . . . 10,75..:. .
Lime . . . . d) . . . . o2

100,62

———

* * *

From thefe refults, it is plain that the olivin and chryfo-
lite are very nearly related to each other; and, as the con-
ftituent parts of each other are fo much the fame, and their
refpeltive proportions not too diffimilar, it feems to me
proper that thefe two ftones fhould no longer be divided
into two different fpecies ; but that the difference, deluced
from their external charalers, can only juftify the fub-
dividing them into two warieties of one fpecies. Moreover,
fince no greater difference appears to take place between
them, than, perhaps, that by which the bafaltic horn-blende
* is diftinguifhed from the common, it follows, that the olivin

might be entitled to claim its former deinomination of
bafaltic chryfolite.

According to the habitudes of the chryDlite and olivia
in ithe heat of the porcelain-furnace, (mentioned in the
firt
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firft Effay, n. 25, and 61-64), the former returnetl from the
fire unaltered in form ; but the fecond appeared in concreted
grains, which were cemented together by the heat with
more of lefs force of adhefion.’ From this circumftance
¥ was induced to repeat the experiment with the chryfolite ;
with this difference, however, that I broke it into pieces of
the fize of the grains of olivin, before I inclofed it in the
charcoal. Aftes thofe pieces had undergone the action of
the fire, I found them, like ignited olivin, of an iron-black
colour, opake, thinly glazed, and conglutinated. Yet both
the glazing and concretion were fomewhat lefs in de-
gree than what took place in the Hefian and Greenland
elivins, B .o :

¥
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IX.

t

CHEMICAL EXAMINATION
OF VARIOUS

SILVER-ORES*.

AT the time when Philofophical Chemiftry was yet in
its infancy, and when it was not known how to decompofe -
natural bodies otherwife than by fire, with very few ex-

ceptions, the knowledge of the conftituent parts of the bo-

dies, belonging to the mineral kingdom, could not but be

imperfe, Chemifts: were fatisfied with the products ob-

tained in the dry way, as it is called, and either paid no at-

tention at all to the other fubftances contained in thefe bo-

nies, or, confiding in groundlefs hypothefes, have fancied

certain conftituent parts, of which nothing could be dif- -
covered by the light kindled by Philofophical Chemiftry,

the bafis of which is real fadts.

Only, while this latter was advancing in its progrefs, the
learned began to perceive, and ferioufly to attend to this
great deficiency of knowledge refpecting the foffil king-
dom, as well as to the tottering foundation of the mincralo-

v

* Read in thé Royal Acad. of Scienc. at Berlin—See the
Collefl. of Germ, Treavifes of that Acad. Berlin, 1793 and 1794.

gical
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gical fyftems thereon eftablithed. Accordingly, this part
of Natural Philofophy was enabled, by the laudable exer-
tions of Schwab, Brand, Cronfladt, Wallerius, Marggraf,
Scheele, Bergmann, and feveral chemifts now living, to rife
from obfcurity ; and chemical mineralogy has now ob-
tained the place, which is duc to it among her fifter
fciences.

Yet, all that has hitherto been done in this fcience, is
nothing more than a fplendid beginning. Our acquaint-
ance with the conftituent parts of foffils s ftill confined
within narrow limits. Not only are we ftill' ignorant of
the compofition of a multitude of foflils ; but, even with
refpeét to thofe,with which we appear tobe already acquainted,
further confirmation is required : for nothing is more
detrimental to the progrefs of a fcience, than to adopt er-
rors as undoubted and long-eftablifhed truths; to transfer
them from one {y{tem, and from one elementary treatife,
into another, and to multiply them by conclufions which
muft be as groundlefs as the premifes, from which they are
inferred, are falfe, - '

- If, therefore, a fyftematical mineralogy, arranged accord-
ing to the chemical conftituent parts, (which, as yet, has
haidly been eftablifhed), is to be fupported by a more folid
foundaution, and brought nearer to perfection, it is neceffary
that a long feries of fucceflive analytical experiments fhould
be made. But fince, for this purpofe, a found chemical
knawledge, accompanied by patience, leifure, accuracy in
. management and obfervation, as well as a frequent facrifice
of fearce and coftly foffils, are required ; and fince thofe cir-
cumftances do not ufually coincide, this branch of natural
fcience cannot hope for a fpeedy and plentiful harveft, It
muft ftill, therefore, as hitherto, only look for detached and
occafional improvements.

‘Among
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Among the numerous productions of the foffil kingdom,
of which an exa® chemical knowledge is yet wanting,
the gerrus of the filver-ores feemed to me to require, in a high
degree, a re-examination and amendment. For this reafon
1 have fubjeted its chief fpecies to analytical trcatmentj
the refults of which are communicated in the following
fettions.

FIRST SECTION.

Native Hornfilver, or Corncous Silver-ore. ( Horn-
' erz).

(Vitriolico-myriated Silver-;re, by Kirwan.) !

THEe Cormeous is remarkable among the rarer ores of
Silver, not only from its richneis, but aifo from the fubftance
by which nature has mineralized that noble metal.

The name Hornerz appears to be of a later date than our
knowledge of that ore, fince feveral writers on mctallurg_\r;
of the 16th century, have already mentioned it with the
appcllation of Glaferz ; for it is obvious, from the defcrip-
tions which thofe authors have given of it, that they did not
mean our modern Glaferz, namely, the fulphurated filver-
orc.  Matthefius®, noticing feveral of its varieties, calls
them white, grey, yellnw, green glaferz; and fays, it is
tranfparent like horn in a lanthorn, and fufes in the flame
of a candle.”— Fabricius+ mentions a liver-coloured filver-
ore, ““ which in iumps, viewed againft the light, is obfcurely

© ® Matthfus Sarept. 1585. Norimb.
4 Fabric:us de rebus petall. Ziirch, 1566,

5 tranf-
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tranfparent like horny and in fmall parts is emtively tran/~
parent like ice”’—From this it may reafonably be cons
jectured, that the glaferz of the ancients has, in later times,
been erroneoufly confounded with our modern one, as this
denomination is, indeed, moare fuiting the /.raerz, or cor-
neous filver-ore, than filver, mineralizd by fulphur; and,
on the other hanl, no reafon can be found for giving that
name to the latter,

During the 16th century, in which the Saxon and Bo-
~hemian mines yielded vaft treafurgs, the revenues arifing
from this filver-ore often amounted to feveral hundred
marks (8 ounces each) : but, in the progrefs of time, it be-
came fcarcer and lefs known, until the celebrated Saxon
mafter of the mines, Mr. Pabft of Obain, difcovered it,
as it were, anew, and gave it the name Ifornsrz, becaufe
sefembling the faltitious born-filver (muriat of filver.)

It occurred formerly at Yoachimsthal, Annabirg, Schuee-
berg, Freiberg, and in greateft quantitics at ‘Fohann-
Georgenjfladt. At prefent, it is alfo found in fome mincs of
the Altaic mountains in Siberia ; and, according to Sage,
likewifc in the province of Guamanga in Peru, tooether
wuh the native ﬁlver. i

With refpect to external form, I have met with the fol-
lowing varicties of the corneous filver-ore,

1) Muffive (Derbe). As fuch it has becn worked, in the
times of i.s abun Jance, in the above-mentioned Bohemian and
Saxon mines, copioufly, and fometimes in pieces of upwards of
an hundred marks in weight.  There may yet be feen, in the
electoral-mineral cabinet,at Drefden, a picce of that kind, cut
in a cubigal form, weighing feveral pounds ; and alfoafmaller

’ one,
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one, which has fome imprefions of ftamps. Both-thefe
ores are probably remnants of that century, which have
been fortunately faved. The colour of.this corneous-ore
is a dirty brown, though its propér hue feems to be the
pearl-grey, and the brown tinge to arife from the inter-
fperfed iron-ochre. It is foft; and may, like wax, be cut
with the knife into thin chips ; is poffeffed of a waxen glofs,
and tranfparent on the edges and thin places.

2) In lamellar pieces (fehaalig), incumbent on meager
quarz, in the form of a cruft ; from the Schlangenberge.

3) In fill thinner layers, in part only incrufting,
(angeflogen, or lying fuperficially), at times accompanied
by nativé gold, or alfo by lead-fpar, or {pathofe lead-ore>
from the fame place.

4) Cryflallized in minute regular cubes, of a pearl-grey
colour ; from Fohann-Georgenfladt.

s) In fine feales, or flakes, of a whitifh colour. In this
manner the corneous filver-ore, even now, fometimes oc-
curs at Johann-Georgenfladt, upon brown iron-ochre
Eifen briune).,;

6) In an earthy form, mingled with argil. This is the
genuine butter-milch filver (argillo-muriated filver-ore) of the
former mineralogifts, and which Veltheim#* has defcribed.
The fpecimen which I have feen was dug up in the ycar
1617, on the old St. George mountain, at Andreafberg, and
is now preferved at Berlin, in the royal department of the

~® CrelPs_German edition of Kirwan’s Mincralogy. Berlin,
1765, page 281, feqq. in the notes,

1 mines.
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mines. It confifts of an a¢titic, kidney-formed nodule of
calcareous fpar, the cavity of which is filled with this
butter-milch filver, in the form of a deficcated earth, ex-
ternally of a flate-blue, but of a brownith white on the
recent fralture; with which ore, likewife, the outer fides
of the fpecimen are for the moft part coated. .

7) In grey lime-ftone, but impereeptible to the eye ; from
Annaberg, in Lower Auftria. - This laft is the foffil men~
tioned by Fufti *, under the name of alkaline fuver-cre.

R ———
* s *

The following are the principal chemical refearches that
kave been made into the corneous f{ilver-ore, as well as its
eflential ingredients, and are communicated to the {cientific
public. ’

1) That of Lommert, mafter of the mines in Saxony,
who has allo given the beft information refpeting the
hiftory and external properties of this mineral. * This au-
thor eftimates the argentine portion of this ore, when in
pure ftate, at 28 per cent. ; but the violet-ore of this kind he
fuppofes to contain alfo a portion of alkalized fulphur.

2) Woulfet is of opinion, that he has difcovered, in the
corneous filver-ore, befides the muriatic acid, the fulphuric,
as a mineralizing medium. It is upon the authority of this
ftatement of ouife that {Kirwan, Bergmann, and other
mineralogifts, aflert, that the filver is mineralized in the cor-

* Jufti, Chemifcbe Schriften. 1. Th.
4+ 4dbbandl. wom. Hornerz, van Lommer. Leipzig, 1776.
Y Experiments on the mixture of fome minerals.

neous
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héous=ore by the fulphuric as well as by the muriatic
acid.

3. Sage*, of Paris, has examined the corneous filver-
ore from Peru ; and flates the maximum contained of filver,
in the bundred, to be from 70 to 74. He adds, that the
metal is mineralized by muriatic acid; and, befides, com-
bined with a peculiar fattifh matter.

4) Laxmannt, of Peterfburg, on the contrary, main- -
tains, that no muriatic acid is contained either in the Si-
berian or Saxon corneous filver-ore ; and that in it the me-
tal is mineralized by fulphur, in the fame manner as in the
gfaferz, viz. the vitreous or fulphurated filver-ore,

On confidering this difcordance among the learned, re-
fpe@ing the nature of the fubftance which mineralizes the fil-
ver in the corneous-ore, I think that it will not be fuperfluous
if, to the enquiries of thefe chemiits, I add the experiments
which I had the opportunity of making with feveral varie-
ties of this filver-ore.

A

The above-mentioned maffive corneous filver-ore, from the
larger fpecimen in the EleQoral collection at Drefden, was
the principal fubjeét of my analyfis, a fufficient quantity of
it having been given me for that purpofe with the greateft
liberality.

-# Analyfe Chim. et, concord. des trois regnes.  Paris, 1786.
1+ Nov. Comment, Acad. Scient. Petrop. 3774,

12 a) If
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) If theartificial horn-filver (muriat of filver), be melted
by itfclf on the fpoon before the blow-pipe, it foon and
readily fufes into a globule ; and, when combined with mi=
neral alkali, the filver is immediately reduced. But the
native corneous filver-ore does not melt fo eafily ; it rather
runs into the confiftence of pap, and at the fame time fe-
parate metallic grains tranfude. Its redution, by means
of foda, is fomewhat more difficult than that of the artificial
horn-filver, and the reafon of this diffcrence depends on the
portion of iron contained in this ore.

6) Upon ttwo bundred grains of the corneous filver-ore
I poured three times their weight of pure nitric acid; but
no aétion took place, either in the cold or in the heat of
boilinig ; only a fubtle brown-red iron-ochre was feparated,
which, being wafhed off from the remaining ore, and dried,
amounted to 4 grains. Cauftic ammoniac, added to the
nitric acid employed, precipitated § grains more of iron.
When it was afterwards mixed with muriatic acid, only a
pale milky colour was produced, but no real corncous filver~
ore depofited. It followed from this, that neither any free
native filver, nor any portion of it mineralized by fulphur,
had been contained in that ore. The horn-filver, after
treatment with nitric acid, was reduced by twice its
weight of falt of tartar, and yielded 133 grains of reguline
filver. '

¢) 1ft. For the purpofe of finding out, more accurately,
its conftituent parts, I mixed 200 grains with 600 grains
of the pureft alkali prepared from tartar,and brought the mix-
ture into the ftate of fufion in a glafs retort, applying the ne-
ccflary degree of heat.  After refrigeration, I broke off the
upper half of the retort, foftened the fufed mafs, which was
ot a light-brown colour, with hot diftilled water, filtered the
wlo'e, and edulcorated the refidue.

adly.
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2dly. This refidue was then diflolved in nitric acid.
The folution acquired a brown tinge, and the fcum floating
upon the liquor afflumed the colour of bricks. When the
argenteous parts were completely diflolved, there remained
8} grains of a brown-red powder, which imparted a golden
yellow colour to the aqua regia, with which it was digefted,
and Jeft a white refidue behind. This laft confifted of
horn-filver, mingled with a flight portion of the gangue, or
matrix of the ore, and afforded, on reduétion, 2 grains more.
of filver. Cauftic ammoniac precipitated from the yellow
folution 7 grains of oxyded iren. :

3dly. The nitric folution of the filver was precipitated by
common falt; and the muriat of filver thus obtained weighed,
after redudtion by means of foda, 134} grains of reguline
filver. .

4thly. The fluid, left after the feparation of t he horn-filver,
had a pale-yellow colour, owing to a portion of iron ;
which, precipitated by pure ammoniac, weighed § grains.

sthly After this, I proceeded to examine the f3line mafs,
diffolved in diftilled water, and feparated from the filver, af-
ter the corneous-ore had been fufed with pure alkali (j).
On faturating this mafs with diftilled vinegar, the folution
was rendered turbid, and a loofe white earth depofited,
which, colleGed and dried, amoun;ed to 3% grains of argil- '
lacéous earth,
6thly. Theargil being feparated, the folution was reduced
to a dry falt by evapqratidn, and the alkohol, affufed upon
it, took up the acetite of pot-ath. The neutral falt, which
was left behind by this procefs, and which confifted of the
mineralizing muriatic acid and the alkali employed, I dif-
13 folved
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folved in water, and obtained from it, by repeated evapos:
ration and cryftallization, 1171 grains of muriat of pot-ajh.

7thly. In order to learn whether and in what proportion
fulpburic acid, which by fome writers has been mentioned
as one of the conftituent parts of the corneous f:lver-ore,
were really prefent iniit, I again diffolved that falt in diftilled
water, and dropped into it liquid muriat of barytes, The
mixture became turbid, exhibiting that appearance which
indicates the prefence of only a flight quantity of fulphuric
acid. I continued to add the barytes, until no more turbid-
nefs appeared. The weight of the precipitate thus obtained
was 3 grains: but, as in thefe three grains of fulphated
barytes the acid cannot properly be eftimated to be more
than half a grain, I think this quantity is too trifling to be
confidered as one of the eflential conftituent parts of the
corneous filver-ore.  But if that half grain of fulphuric
acid be eftimated equal to 1% grain of fulphat of pot-afh,
and be fubtracted from the above 1171 grain of digeftive
falt, or muriat of pot-afth, there will remain of the latter
only 116 grains, in which the concentrated muriatic acid
amounts to ¢2 grains. Therefore,

One hundred parts of this corneous-ore contain

Silver . . . . . 67,75
Muriatic acid . . . 21
Oxyd ofiran . . . 6
Argil . oL L . L7
Sulphuricacid . . . 0,25

O——————

96,75
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B.

I likewife examined the corneous filver-ore found in the
Schlangenberge. One hundred grains of it, mixed with 300
of foda, were fufed in a {mall retort; and, after the faline
contents of this mafs had been diffolved in hot water, the
remaining filver was diflolved in nitric acid. T then fully
faturated with muriatic acid the aqueous alkahne folution,
whichcontained the common or culinary falt, formed by the
muriatic acid of that ore, and put it to the teft with muriat
of barytes. The portion of fulphat of barytes, thus gene-
nerated, was as infignificant as that from the Saxon cor-
neous-ore ; fo that alfo, in this cafe, the fulphuric acid may
be confidered only as an accidental conftituent part.

To the nitric folution of the filver I added common falt ;
and thus I produced again the muriat of filver, which
weighed 911 grains, and afforded 68 grains of filver, re-
duced to the reguline ftate. What was wanting to make
up the firft hundred grains of the corneous-ore, confifted of
frruginous ochre and quarzofe matrix.

Hence it is obvious, that the Siberizn corneous filver-ore’
here examined, almoft perfetly agrees with the preceding
Saxon one in its exterior characters, as well as in the con-

“ftituent parts.

C.

The experiments made with the argillo-muriated filver-
. ore (butter-milch filver ), defcribed before (page 113),are the
following :

a) Ignited by itfelf uponcharcoal before the blow-pipe,

it feebly conglutinated together, at the fame time that mi-
14 nute
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nute globules of metallic filver were oozing through the
mafs. When fufed with glafs of borax, it diffolved into a
clear, light-green, vitreous globule, and yielded a button of
pure fine filver. '

b) Upon 35 grains of that ore I poured nitric acid, and
made it boil. Neither effervefcence nor red vapours ap-
peared ; as, upon the whole, the acid feemed to attack it but
weakly. The refiduum affumed the form of a precipitate,
refembling a cheefly coagulum. When the acid, then
tinged of a faint blue, was feparated through a filter, it ad-
mitted of combination with common falt, without being
rendered turbid, or yielding any precipitate. By the ad-
dition of corbonat of ammoniac to excefs, argillaceous earth
was thrown down, and the liquor appeared of a rather deep
blue. But, after it had been fuper-faturated with fuls
phuric acid, and iron immerfed into it, it depofited a
thin coppery cruft.

The dried refidue weighed 30 grains. It was extralted
by repeatedly pouring upon it cauftic, or pure ammoniac,
agitating it frequently. Nitric acid being added to a few
drops of it, fome horn-filver immediately precipitated.
The whole of this folution, when evaporated by a gentle
heat, dried up to cryftalline flexible membranes of a pearl-
grey, which tarnifhed into bluc by expofure to air; and,
when gently melted in a fmall filver-cup, ran into a waxy
fubflance. The weight of this fufed muriat of filver
amounted to 10} grains.

When the argil, that was left behind after the extra&ion
of the horn-filver by ammoniac, was melted with foda, it
ftill afforded abead of filver of 3 of a grain. As this is equal to
ene grain of muriat of filver, the above 36 grains of this

foflil

¥
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foffil contained 11} grains of muriated, or 83 of metallic
filver, and 2§ grains of concentrated muriatic acid. -

Hence one bupdred parts of the arglllo-munated ﬁlver
are contain,

Sthver . . . . 4 . . 4 . 24,64
Muriatic acid . . oo . 8,28
Argil,withaflight ;race of copper . 67,08

100

It is owing to the argil contained in this ore that it does
not affume the fame appearance when heated on charcoal
as the common horn-filver, but that the metal tranfudes
in the reguline ftate in fmall globules; for as that earth
deprives the muriated filver of its acid when heated, the
filver is enabled to afflume the metallic ftate. And it is on
this account that the fame phenomenon took place when I
mingled artificial horn-filver with argillaceous earth, and
fubje@ted it to ignition upon a piece of charcoal, with the

affiftance of the blow-pipe.
D.

With the view of inveftigating the nature of the filver-
sre, called alkaline by Fufti, 1 diffolved ome ounce of it in
pure nitric acid, and mixed the filtered folution with mu-
riatic acid.  It, indeed, turned fomewhat opaline; but no
muriat of filver was feparated by this procefs, nor
was there any reguline filver precipitated upon im-
merfing into it a fmall lamina of copper. Finding, there-
fore, that the portion of filver contained in the lime-ftone
could not be difcovered in the nitric {olution, I fearched for
it in the brown muddy refiduc of the filtered folution. This

emit-
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emitted an empyrcumatic fmell on being gently ignited,
weighed afterwards 2 grains, and yiclded with pure alkali
a bead of fine fiiver. Hence it is probable, that in this
fofil the filver is combined with muriatic acid ; and, reckon-
ing upon this refult, the quantity of muriated filver which
it feems to contain, raay be eftimated at from ome and @
balf to tws ounces in hundred pounds. Fuffi boafted of
a method of extracting the filver from that mineral, known
to him(cIf alone ; as, when treated by any of the ufual pro~
cefles, this metal could never be procurcd from it.

As filver, notwithftanding its great affinity with muriatic
acid, enters into no combination with it while in the perfect
reguline ftate; and fince that mctal, as far as we know, is
- mever found in the bowels of the earth in an oxyded ftate,
it is difficult to afcertain the operation of nature in pro-
ducing the corncous-ore. Bergmann® was of opinion,
that /#oulfe had folved that doubt by afferting, that in the
above-mentioned ore he had traced the fulphuric acid, be-
fides the muriatic: for filver unites readily with fulphur ;
and, fince fulphurated filver not unfrequently undergoes a
decompofition, more efpecially when, as in this cafe may be
conjectured from the prefence of ferruginous ochre, fome
pyrites difpofed to difintegration intervenes, the fulphur
pafles over into the ftate of a free acid, and forms fulphat of
filver. If now muriatic acid interferes, it will, by virtue of
its greater affinity to filver, decompofe the fulphat, and
inftead of it form corneous-ore.

*® Torb. Bergmann on the generation of natural corneous, or mua
rviated metals, Crell's Chemifche Annalen, 1784. Number 4, page
3177.
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Of that corneous filver-ore which is found in regular cu
bic cryftals, Bergmann had already conjetured that it might
be confidered as pure, and free from all fulphuric acid.
He alfo wifhed to convert this conjcture of his into an
eftablithed truth, by duly examining that fofiil; for, as he very
jultly fays, it is better to facrifice fuch a [pecimen, fearce as it
Jet isy to invefligation, rather than to deprive the fiiences of @
means of enlarging our knswledge by preferving it,

The wifh of the immortal Bergmann is in fome degree
accomplithed, and his conjecture, for the moft part, con
firmed by the prefent enquiry; with the unimportant
difference, however, that, inftead of cryftallized corneous-
ore, I have employed a fpecimen of that which occurs in
lumps, or maffive. -

In order to comprehend how nature can gencrate the
corneous filver-ore, without the interpofition of fulphur or
fulphuric acid, we may receive fome light from the fol-
lowing inte]ligence, taken from a letter of Prouft, in
Rozier’s Fournal de Phyfigue. It is there flated, that the
coined filver of the Spanifh fhip San Pedro d’Alcantara, that
was wrecked on the coaft of Portugal, became coated with
a blackifh cruft of % of an inch thicknefs, during the fhort
time before it was recovered from the fea. This cruft
broke off in fcales, and was a true muriat of filver, More-
over, Pallas® relates, that he has found on the Jaik, in Siberia,
feveral old Tartarian filver coins, which in that tra& of faline
Jand were converted into true muriat of filver, fome
throughout their whole mafs, and others on the furface
only.

* Nordifche Beytraege, 111, Vol.
From
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From this knowledge of the conftituent parts of the car-
neous-ore, art is enabled to imitate rature pretty nearly.
1f muriat of filver be made to fufe uniformly at a moderate
heat, an artificial corncous-ore is produced, which may be
made more fimilar to the natural one by adding, before the
fufion, a proportional quantity of iron-ochre. And if mu-
riated filver be diffolved in cauftic ammoniac, and the fluid
evaporated in a gentle warmth, the horn-filver remains in
fmall glittering feales, refembling thofe with which the na-
tive corneous-ore is found in part covered. But, if this
folution be left to fpontancous exhalation in the air, the
horn-fitver will fometimes fhoot into iolid regular cryftals,
of the fame appearance with the cubic cryﬁals of the cor-
Reous-ore,

SECOND SECTION.

Red Silver-ore (Rothgultigerz).

THE principal chara&ter by which this beautiful genus of
filver-ores is externally diftinguifhed from others, confifts in
a peculiar red colour, on account of which it is fubdivided
into two fpecies, the light, and the deep-red filver-ore.
The colour of the firft varies from a bright ruby to a gar-
net red ; that of the fecond inclines more or lefs to a fteel
grey, but the charaleriftic crimfon tint is foon made to
appear by fcraping or rubbing the ore. The deep-red fil=-
ver-ore is ufually opake; the light-red, on the contrary,
is in various dcgrecs tranfparent. '

With refpe& to external form, the red filver-ore is
found maffive, diffeminated, invefing or fuperficial, dendritic,
and at times regularly cryftallized. Its cryftals ufually
poflefs the form of hexahedral columns, without any pointed

ter-
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‘termination, or ending in trihedral or hexahedral pyramids.
The light-red ore alfo occurs in fix-fided pyramids.

The denomination of Rothghiltig, or Rothe giiltiges Erx,
given by the older German miners to this genus of filver=
ores, was intended to fignify that it contained a portion of
that noble metal, and thus to diftinguith it from other ores, '
which refemble it in form and colour; but, with refpect to
their argenteous contents, are deaf (ungiltig), or of no
value ; inftances of which are afforded by the native red
fulphuret of arfenic, red-blende, and garnet. In procefs
of time, this appellation has degenerated into Rothgiilden,
by which the unexperienced might be mifled to fufpeét in
this ore fome portion of gold.

Concerning its conftituent parts, it is the common opi-
nion and doétrine, that the filver is mineralized in it by
arfenic, as well as by fulphur. Thefe three, filver, fulphur,
and arfenic, are in all elementary books of mineralogy, and
by all authors, ftated as the conftituent parts of this ore, to
which fome add only a portion of iron. Among thofe
writers which, in chemical mineralogy, are reckoned claffical,
Henckel feems to be the firft who mentions arfenic as one
of the chief conftituent parts of the red filver-ore, when he
fays, « The bigh-red ore, befides filver, confifts merely of
arfenic 5 the deep-red contains fulphnr aljp.,”  After him,
Wallerius introduces it by the name “ Argentum arfenice
et fulphure mineralifatum.”  Cronfledt adopts this ftate-
ment, adding only fome ferruginous ingredient. Berg-
mann, likewife, is of the fame opinion, in his Scia-
graphia*, calling it  Argentum cum arfenico fulphure

®* Torb. Bergmann, Sciagraphia reghi mineralis, Lips. et
Drefd. 178a, page 108.

Mia
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mineralifatum :” and, in his diflertation de Arfenics*, he
fays, “ Avfcnicum cum argents fulpburato mineram argenti
rubram conficit :”—and at the fame time he ftates their pro-
portion to be, of filuer 60, of arfenic 25, and of fulphur
13+. It was on the authority of thefe eminently learned
men that all the other writers have received the above-
mentioned component principles of this ore as unqueftion-
able falls, and have transfeired them into their works.

Yet, upon the whole, arfenic is not fo general a minera-
lizer as has been hitherto fuppofed. Hence all the hype<
thelts grounded on its pretended prefence, and according to
which arfenic was confidered as a principle neceflary to the
generation or maturation of metals, efpecially filver, can ne
longer fubfift. This fuppofition, which has never before
been queftioned, that moft genera of filver-ores contain
arfenic, has occafioned the prize queflion of the Royal Aca-
demy of Sciences at Berling 1773, ¢ To what purpsfes does
¢ Nature empliy the arfenic contained in metallic ores ?
¢ Can it be proved, by experience, that it effctually ferves
¢ 20 bring the metal; to maturity 2 Aud if [o, in what man-
“ nery and low far is this effected 2”—However truly Mr.
AMlonnety whale paper has been honoured with the prize, has
demonttrated that arfenic has no eflential fhare in the ge-
neration of metals, he might as well have deduced his de-
monftration in the fhorteft and moft folid way, a priori
" from the non-exiftence of arfenic in the red and whité filver-
ores, and in the grey copper-ore (Fablerz) abounding in
filver—(for thefe the above Academy feems principally to
bave had in view on making their queftion)—had he con-
vinced himfcIf of the falfchood of the premifes by a previous
enquiry duly inftituted.

~

~

P

® Ejus'd. Opufcul. Phys, ¢t Cham. Vol. II, page 298.
t Loc. ¢it. page 303,
It
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11 is probable the red-arfenic, which externally refembles
the deep-red filver-ore, and, according to Henciels tefti-
mony, ufed to be called unripe red filver-ore, has firft fug-
gefted the idea of the prefence of arfenic in thofe ores of
filver.

After this digreflion, I now proceed to the chemical
analyfis itfelf. This, however, was particularly performed
with the light-red filver-ore, of which I had an opportu-
nity of felecting, for my repeated experiments, a fufficient
number of fragments, pure and frce from extraneous mat-

ter, from theqnines of the Upper-harz, and thofe of Saxony.

R —

AA-‘

a) Upon five hundred grains of bright, cryfalline, red
filver-ore, from the pit Catharina Neufang, at Andreafberg,
moft finely pulverized, I poured fix times their quantity of
a mixture of equal parts of nitric acid of 1,350 fpecif.
grav. and diftilled water. The phial was kept for feveral
hours in a low digefting heat, fo that the agency of the
acid could be but moderate. I then diluted the folution
with water ; caufed it to boil ; and, after the refiduum had
fubfided to .the boitom, I decanted the clear folution.
Upon the remaining "pulverulent ore, a quaniity of nitric
acid and water, equal to the preceding, was again affufed ;
and, in the fame manner, procceded with as at firt. The
ore appeared now to have been effeCtually decompofed;
and for this reafon the’ folutions, together with the re-
fiduum, were put on the filter, and the latter properly
wathed.

&) The hltered nitric folution had no colour atall, having

been very much diluted by the water by which the refidue
' -had
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bad been edulcorated. I fubjeéled it to evaporation to oné
eighth part, and found the bottom of the evaporating glafs-
veflel, aficr cooling, covered with copious, finely-grained,
refplendent, and hcavy cryftals of a grey-white. To af-
certain their nature, I procured, by a feparate procefs, a
quantity of a folution of the fame red filver-ore, fufficient for
this enquiry, and found that they were fulphat of filver.
Being aflured of this, I diflolved that fulphat by a proportion-
ate quantity of water, affifted by heat, added it again to the
nitric folution, and combined this laft with muriatic acid, as
long as any muriat of filver would precipitate ; which, when
colleéted, edulcorated, and dried, was found to weigh
391% grains.

¢) The fluid, from which the horn-filver had been thus
feparated, was then reduced to a fmaller bulk, by diftillation
from a retort. This concentrated fluid became turbid, and
left another grain of muriated filver on the filter. At this
ime it contained no other foreign fubftance, except a con-
fiderable portion of fulphuric acid.

d) What remained undiffolved by the nitric acid, confifted
of an afh-grey, pretty loofe, or flocculent powder, of 20%
grains in weight.  'When this had been gently digefted for
half an hour, with a mixture of § parts of muriatic acid,
mixed with 1 part of the nitric, and then diluted with
half its quantity of water, there remained, after filtering,
careful edulcoration, and drying, 65 grains; which were
the fulphureous contents of the ore. When this refidue
ha}d been gently heated, the fulphur deflagrated, leaving
61 grains of muriated filver behind.  This fulphur, there-
fore, confifted of §81 grains. '

¢) After the filtered folution had been evaporated in
part, it was poured into a large quantity of water. By this
ma-
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management, a white precipitate immediately enfued,
which being feparated by the filter, edulcorated, and dried,
and laftly heated in a porcelain cup, gave 133 grains in
weight. But I could not find the leaft trace of arfinic in
it, though I had fubje&ed it to all the trials deemed proper
for difcovering its prefence. Onthe contrary, it was manifeft,
that this precipitate wholly confifted of oxyd of antimony,
quite of the fame nature with that which is produced when .
muriatic folutions of antimony are precipitated by water.
On expofing it to heat, a fmall portion of moifture ftili
evaporated, attended with a muriatic fmell, which was
hardly perceptible. When again put ona teft, and mmgled
with a third part of charcoal duft, the coaly powder was
flowly confumed, by burning, without any arfenical fmell,
and left behind it the metallic oxyd, poffeffed of a grey
colour, and partly blended, partly covered with a quantity
“of fine, grey-white, thining, acicular cryftals, or the flowers
of antimony, as they are called. But when it was fufed in
"a covered crucible with tartar and powdered charcoal, it
was completely revived into reguline antimeony, which being
blown off with the bellows, a bead of filver was Ieft wei ghmg
half a grain.

 f) The liquor alfo, from which the antimonial oxyd was
feparated, contained free fulphuric acid. On this account
I put it into a retort, together with the nitric acid, from
which the filver had been precipitated in the ftate of horn-
filver, by means of muriatic acid, and continued the diftil-
lation until, at this temperature, nothing more would pafs
over ; but, on raifing the heat, thick white vapours had
begun to rife. The fluid left behind in the retort was
found, upon trial, to be concentrated fulphuric acid. Upon
diluting this laft 'with water, and fubfequent aftufion of
muriated baryte;, the fulphat of barytes from thence pro-

. " duced,
K
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duced, amounted, after cdulcoration and deficcation, to 194

grains.

Corifcquently, the conftituent parts difcovered by thele
refearches, are, filvery antimony, fulphur, and [ulphuric acid.
It remaincdyyet to invefligate, what are the proportions
and the manner of combination of thefe principles, which
conflitute the red filver-ore.
: '
.Fif/l, concerning the quan;ity of filver contained in this
ore here examined, the muriat of filver (4) together with
thofc portions that were left behind on the deflagration of
the fulphur (&), and the concentration of the fluid from
which the former had been fcparated (), amounted, in the
whole, to 339 grains. Thefe being reduced, (including the
onc half grain obtained on driving off the antimony),
yielded 300 grains of pure filver. This ftatement alfo per-
fe&tly agreed with the refult of another experiment, which,
by way of collateral proof, I performed in the dry way:
for having, with this view, divided one docima/tic centner of
that ore into two parts, and carefully refined each of them
on the cupel, inclofed in four times their weight of ham-
mered Jead, I recovered in each cupel a bead of fine filver
of 30 pounds we:ght

T

I endeavoured to afcertain, by the following counter-
experiments, the metallic portion of the oxyd A antimony ; .
which, after deduéling, by guefs, one grain for the half
grain of filver which was contained in the ore, amounted
‘to 132 grains. Upon owe hundred grains of pure reguline
antimony I poured four parts of muriatic acid; and, when
warmed, I continued dropping nitric acid into this fluid, until
all the metal wasd:ffolved. After the folution had been con-
centrated by gentle evaporation, I added water to precipitate

the diflolved metal. The precupltate thus obtained, after
lixiz
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lixiviating ‘the faline parts, and deficcation, weighed. 130
grais, Hence the above 132 grains are equal to IoIf
grains of metallic antimony. » .
With regard to the fulpburic acid, it may bedaubted, whe-
ther the acid here difcovered, had really previoufly cxifted as
fuchin the red filver-ore, forming, with the metal, fulphatoffil-
ver;or whether thatacid ought not rather to be confidered as
aprodud, arifing from the oxygenation of the fulphur, while
the ore was diffolving in nitric acid. - But even the externgl
properties of that ore, efpecially its tranfparence, and the
ablence of metallic luftre, will fuffrciently prove, that the
litter is not the cafe: for, with regard to the minerali-
zation, ores may be conveniently divided into two claffes.
The fir/f comprehends the true ores.in the ftrict fenfe; that
is, thofe only in which the metallic pojtion is either in the
perfec,-or very nearly perfe@, reguling flate, and whofe
mineralizer is (ulphur. A metallic luftre, and abfolute opa-
city, are effential properties of fulphyrated ores of this
kind. Tothe fecond clafs belong thofe ores, the metallic part
of which is acidified by oxygen, either alone; or in combi-
nation with fulphur and acids. .. The exterior chara&ers of
the ores of this clafs are various. Some of them are tran/-
parent gven to pellucidity ; others, on the contrary, exhibit
only ap earthy appearance. But all thefe are particularly
diftinguifhed from the genuine or true ores, by the total ab-
feace of metallic fplendour. Among the filver-ores, there-
fore, the-vitreous filver-ore (glaferz), the black filver-ore
(/pridglas-erz), and the white filver-ore, belong to the firft
clafs, or fulphurated ores; but the red, and the corneous
Silver—are, belong to the fecond clafs, or ores mineralized by
acid principles.

The peculiar manner in which the nitric acid exerts its
diffolving power on the red filver-ore durmg' the digeftion,
K2 . affords

.
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‘affords another argument to fhew, that in this ore the por-
tion of filver does not exift in its perfe@ metallic flate,
and mineralized by fulphur; but, on the contrary, is com-
bined with oxygen, at leat for the greater part; and hence,
that it there exifts in a calciform ftate. The nitric acid
als upon it much too weakly, to oxygenate the fulphur in
any confiderable dégree; in confequence of which,only a pro-
‘portionally fmall quantity of nitrous gas is produced in this
folution. This fa& is ftill more confirmed by the following
‘experiment. Some finely pulverized red filver-ore, toge-
‘ther with a large quantity of ftrong muriatic acid, were
fubjeéted to digeftion for fome hours, at a boiling heat.
"The acid, feparated by filtration, was examined after cool-
"ing, and was found to contain, not only filver, and anti-
“monial particlﬁs, bat ‘alfo fulphuric acid. Now, as muri-
atic acid alont is incapable of converting fulphur into a free
“or uncornbincd acid, it follows, that the fulphuric acid
“muft alrcady before have exifted in that ore, in the capacity
of anacid. ‘Even Henctel, whofe great merits in chemical
“mineralogy arc at-prefent almoft totally difrcgarded, has al-
“ready flated it as a certain fa&, that the filver may be ex-
tracted from its red-ore, by muriatic acid alone, affifted by
“{uccefive digeftions at the degree of boiling. - It is alfo pro-
“bable, that the fulphuric acid, prefent in that ore, contri«
butes to the folubility of the metal in the muriatic acid.

The fulphuric acid, contained in the above 500 grains of
the red filver-ore, produéed 194 grains of fulphated barytes.
Other comparative experiments proved to me that this acid
amounted to 852 grains of 1,850 fpecific gravity. - But as
this acid muft be fuppofed to be combined in this ore with
the filver in a concrete ftate, or freed from water, and net
in the ftate of liquid fulphuric acid, I hope to come pretty
near the mark, if, till a more accurate computation can be

- made,
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rade, I allow 40 grains for the fulphuric acid of that degrce
of concentration. :

In order to afcertain whether any volatile parts, and of
what kind, werc difcharged by the red filver-ore, when
treated in fire with exclufion of air, one ounce of it, coarfely
triturated, was placed in a fmall glafs-retort, which, being-
conneted with the pneumatic quick{ilver-apparatus, I con-
tinued to heat till the ore was in fufion. However, no- -
thing pafled over into the jar filled with mercury, excepting
that portion of atmofpheric air, which was expelled from
the retort by the heat. In the intermediate glafs-balloon
vilatile fulpbureous acid colle&ted, in the form of fine drops
of dew; in the neck of the retort there appecared a flight
trace of fublimed yellow fulphur; but the ore in the retort
did not lofe fo much as one entire grain of its weight.

Thefe fame experiments, made for the purpofe of difco-
vering the ingredients in the red ftlver-ore, I repcated with
another fpecimen from the fame mine ; but, as the refult of

-~ thefe laft, excepting fome unimportant deviatians, agreed
with the former, I am fatisfied with the conftituert parts
refulting from the inveftigation of the above-mentioned 500
grains, and which are :

Sibver . . . . . . . . . i . 300
Reguline antimony .+ . . . ., . 101§
Sulphur . . . . e« « .+ . 585
Concrete fulphuric aud « « < « .« 40

500 g3,

* Therefore, one bundred parts of tlus mi f ilver-ore, from
Andreasberg, contain: ,
K 3 ' Silver
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Reguline antimony . . .
Sulpbur . o« .. o .
Concrete fulpburic acid . . .
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B.

The fecond fpccics of the red filver-ore, which I have
analyled, is the bright-red and cryjtalline, from Churprinz
Friedrich Augufly near Freiberg. But, as I treated thefe in
the fame manner as the preceding, I fhall confine myfelf ta
the refults only ; according to which, ene hundred parts of

this ore contain :

Silver . . « « « < .

Reguline antimony . . . . .

a2 Sulpbur . . . . o o 0.
Concrcte fulpburic acid . . .

This Saxon foffil, thercfore, perfc&tly agrees with that
from 'the Harz, with regard to its conftituent parts, and
likewife very nearly as to their proportions. The quantity
of filver alio was found to be the fame, when the procefs
was performed in the dry way; fince 100 pounds of this
ore, properly drefled or mingled with four times its weight

“of lead, and fubjected to cupellation, likewife afforded 62

pounds of metallic filver.

. 20,3
. InL7 |
. 8
—_—
100.

62
18,5
S 8 ¢

85

———

1
100.

.

~
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In this Saxon red filver-ore, as in the foregoing, there
was no veftige of arfenical matter to be found, although
arfenic conftantly accompanics the ores dug out from that

mne,

e

-

In the preceding anal)'rtical refearches, concerning the
red filver-ore, 1 have indeced mentioned fulphur, and Jul-
phuric acidy as two particular produs; yet I do not mean
to fay by this, that they dre two feparate and really diftin&@
conftituent parts, actually exifting in the ore. It is rather
more probable, from the naturc of the fubjed, to fuppofe,
that in the undecompounded ore, both together conftitute
only one homogeneous ingredient part, and that the oxygen,
by which the fulphuric acid was generated in this procefs,’
had before been uniformly diffufcd over the whole mafs of
the fulphur. But, if fo, there is no doubt, but that the
red colour of the ore, which in general ‘is erroneoufly
afcribed to fome arfenical matter, depends on that ftate of
fulphur in its firft degree of oxygenation, which by fome is
rightly called oxyd of fulphur, On this account, the filver,
antimony, [ulphur, aud oxygem, are, in the ftri& fenfe, the
genuine conftituent parts of the red filver ore, taken in ity

natural ftate.

Laftly, I did not think it neceflary ta re-examine whag
Bergmann afferted, in his Effay de Arfenico, concerning the -
red filver-ore. He fays—¢ Minera argenti rubra egregie
“ aqud forti decomponitur, argentum et arfenicum [ufcipiente,

" % adeo, ut tandem folum fulpbur in fundo refet.””  From
this it might be inferred, that Bergmann had employed for
this experiment a fpecimen of the red filver-ore, which had
fa antimony, but really fome arfenic, among its conftituent

' %4¢ parts j
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parts ; otherwife, by the eftablifhed principles of chemlﬂry,
+ the antlmonmcal part of the ore muft of courfe, together
with the fulphur, have remained behind as a metallic oxyd,
iafoluble in nitric acid. In order to fet this contradi®ory
point in a proper light, I boiled five parts of ftrong nitric
acid upon 100 grains of this red orc for fome time; after
which the mixture was diluted with water, and the folution
filtered while yct warm. This extraltion by ftrong nitric-
acid was fucceflively repeated, until only a fmall portion of
fulphur remained. The folution procured by the firft di-
_geftion, depofited, in the cold, granular fulphat ‘of filver;
but thofe of the fucceeding digeftions yielded alfo fome
particles of antimony, which fubfided in delicate, light
fcales, of a filvery luftre. By this experience, therefore, I
learn, that reguline antimony, inftead of being corroded by
nitric acid into an indiffoluble oxyd, makes an exception
from that rule when in combination with fulphuric acid, as
was here the cafe. And, for this reafon, I found that a .
folution of this metal was effeCted, when, by way of 2
comparative trial with pure reguline antimony, I ufed a
menftruum compofed of ftrong fulphuric and nitric acids.
This faét has already been mentioned by #enzel®. Upon
this property of antimony, that its folubility in nitric acid
is promoted by the fulphuric, is founded the rule that ought
to be obferved in performing procefles on. the red filver-ore 3
which is, that for the purpofe of extralting its filver, weak
nitricacid, and only a gentledigeftion, fhould be employed.

® Sec his Lebre won der Verwwandifchaft der Koerper, Drefden,
1777. page 18z.

.

THIRD
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THIRD SECTION.

Vitreous Silver-ore. (Silberglanzerz.)

T e appellation glaferz, which the German miners have
given to this richeft fort of all filver-ores, is inconfiftent
with its ‘real natural qualities, and can only have been re-
tained from the antiquity of the term. Not only is the
abfolute opacity of this ore, but alfo its foftnefs, and duc-
tility, (on account of which it may be cut, hammered, and
coined, as eafily as lead) are abfolutely incompatible with
the notion of glafs. An inftance of the laft mentioned pro-
perty is afforded by thofe medals, which were made of it
under the reign King Auguffus I. (of Poland,) and had the
impreflion of his portrait. Henkel* was therefore fully
entitled to fay—<¢ Glaferz is meant to fignify the fame as
glanzerz, which name it probably has received at thofe
mines, where no other are, conflantly poffeffing lufire, was
to be found; and, in particular, it feems, that the miner
who gave it firfl that name, happened to meet with a fpe-
cies of glafers of wvariegated colours.” Supported by this
authority, and ftill more fo by the nature of that ore, I
fhall make ufe of the more fuitable denomination, fi/ber~
glangerz. )

That this fpecies of ore is a mere fulphuret of filver, is
too well known to need farther confirmation. Only the
proportion of its conftituent parts, as ftated by mineralogi-
cal writers, appeared to me to require corre&tion, This,
- upon Bergmann’st authority, is generally faid tobe 75 parts

* Henkel redicvivus. page si.
t Sciagr, reg. min, § 1¢3.



§38 : IX. Chemical Examination

- of filvery and 25 of fulpbur. The portion of the filver is
rated much higher by Brinnich® : namely, at 180 marks,
or at ninety in the hundred. On the contrary, Saget efti-
mates the fulphur at 16 parts in the hundred of this ore, and

. confequently the filver at 84. By the following cxperi-
ments it will be feen, that of thefe two, the opinion of Le
Sage is the neareft to truth. That this more accurate ftate-
ment was before known among the earlier authors in minc-
ralogy is proved by thefe words of Lazarus Erkery ¢ Thus
“ we may reckin amomg the filver ores of eay fufiony the
€ moft eminent of thefe, the glaferz, which is compall, of a
¢ lead colour, in quality nearly equal to native [ilver, and
 Iofes in the fire little more than one fixth party all the
¢ reft being good pure filver, &c.?”

A

a) One hundred grains of cubically cryftallized vitreous
filver-ore (from the mine Himmelsfirst, near Freiberg),
previoufly cut into fhreds, were digefted, in a low heat, in
eight tinies their weizht of nitric acid, of 1,350 fpecif,
grav. diluted with half its quantity of water. The acti-
vity of the acid proved to be but moderate, partly becaufe,
as the ore was not capable of being pulverized, on account
of its foftnels and ductility, the fhreds prefented a confides
rably fmallcr furface to the acid. - After the folution had

S—

. ¥ Cronfledr’s Mineralcgic, verm. d. Brinich. 1780, page 136.
+ Analyfe. Chim. et concord. de trois regnes, par M. Sage.
Paris, 1776, Toum. I11. page 250.

1 Erker Probicrkunft. Francfort, 1593. page 3. '
' : been
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been accomplifhed, the remaining brownith-ycllow fulphur,
- when feparated, wathed, and dried, weighed 13 grains;
“but, on being burnt on a porcelain teft, it lcft one grain and
a half of fulphated filver, which, fufed with mincral
alkali, gave a filver-button of one grain,

) The colourlefs nitrous folution, when combined with
common falt, edulcorated, and highly deficcated in a warm
temperature, yielded 122 grains of horn-filver, the metallic
portion of whichamounted to 84 grains. By this, includ-
ing the above-mentioned one grain, the proportion of the
filver contained in 100 parts of that ore is detcrmined
at 8s.

¢) The_ fluid decanted from the muriat of filver, con-
tained pothing but a fmall proportion of difengaged ful-
phuric acid.  This, however, thould not in this inftance be
confidered as a conftituent part of the ore, but was un-
doubtedly formed during its long digeftion in nitric acid.
Hence thofe 15 grains, which, after dedu&ing thz 85 of
filver, remain to make up the 100 of the orc employed,
may all be fafely put into our account, as its ful;ihureous

part.'

B, -

Next, in order to examine the truth of the preceding
refult, in the dry way, I took the vitreous filver-ore from
Foackimsthal, in Bohemia. An hundred grains of it were
divided into two parts, and each of them placed in a fepa-
rate affaying teft, well dried beforehand under the muffe.
Heat was then applied, at firft moderate, to drive the ful-

phur

.
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phur flowly off, and only towards the end its intenfity was
increafed to the requifite degree. The beads of filver ob-
tained from each teft, were of equal weight, and their fum
amounted to 84;2 grains.

In confequence of the approximatidn of this laft refult
to that of the foregoing experiments, the conftituent parts
of pure, dulile, vitreous filver-ore, taken upon an ave-
rage, are proved to be:

Silver . . . . . . . . . . . . 8
Sulphar . . . . . . .. ... . 15

100

FOURTH SEC T[OA’.
Brittle Vitrcaus Silver-ore.

(Sprides Silberglanzerz.)

THAT filver-ore, which occursin the Saxon mines, with
the name of fprid-glaserz, and to which the rischgewdchs,
as it is called in Hungary, feems to belong, is diftingnifhed,
as to its external properties, from the fpecies laft men-
tioned, both by its darker colour, and by its brittlenefs, or
‘want of dudility, Hallcrius and others afcribe that fria-
bility to an admixture of arfenic; but without reafon, fince
this property is owing to an antimonial ingredient.

For the fubje& of my prefent analyfis, I fele@ed the
lamellated, friable, vitreous filver-ore, from the mine Alte
Hoffnung Gottes, at Grofsvoigthserg, near Freiberg, which is
there found in thin tables, for the moft part cellularly accu-
mulated, of a black iron-colour, and is aflociated with a -

fort
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Bort of calcareous fpar, cryftallized in low- fix-fided co-

lumns, with trihedral terminations, which is met wnth‘m
the clefts of a rock of Gueifs.

&) If dullile vitreous filver-ore be fufed upon a piece of
charcoal, by the affitance of the blow-pipe, its fulphur is
quickly volatized, and a button of pure filver remains., But
it is otherwife with the brittle ore: for the bead left after
the evaporation of the fulphur is brittle, and cannot be pu-
rified by the addition of borax. However, if a little nitrat
of pot-afh is added to the rcd-hot bead, it will deftroy the
portion of bafer metal which it contains, and then the borat
of foda caufes it to yield a pure button of filver.

b) One bundred grains of ore, previoufly levigated, were
gently boiled in a fufficient quantity of nitric acid, diluted
~with an equal quantity of water. This operation was re-
peatedly performed, till the black colour of the powdered
.ore difappeared, and the infoluble portion had become of a
-loofe texture, and had acquired a grey-yellow colour.
When filtered and dried, this refidue weighed 26 grains.

- ¢) On adding a folution of common falt to the above fil. |
tered folutian, which had aflumed a pale-greenifh colour, a
copious precipitate of horn-filver enfued, which, edulco-
rated and. dried, gave 88} grains. Four parts of this af-
forded three of filver, by fufion with foda.

d) The remaining folution was next combined with ful-
phat of foda; but neither any turbidnefs, nor any indication
of the prefence of lead, appeared. Upon this, cauftic am-

" moniac was affufed to excefs; and the grey precipitate,
-which then fell down, and which the volatile alkali could
-not again render foluble, weighed five grains. Urged by
beat, it melted into a confiftence, like pap, at the fame time,

: that
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that a weak arfenical fmell was perceived. After this pre-
cipitate had becn once more diffolved in nitric acid, the ad-
dition of foda caufed it to yicld a whitith-yellow, alkaline
fulphuret, a dirty brown, and Pruffian alkali, a deep-blue
precipitate, liable to the attraGion of the load-flone, after
ignition. Therefore, it confifted of iron, with a flight
trace of arfenic.

- ¢) The proportion of copper, indicatcd by a blue colour,
in confequence of the addition of ammoniac, and which
ftill remained in the folution, was but flight. For, af-
ter the folution had been faturated with fulphuric acid,
polifhed iron immerfed in it, was invefted with fo flight
a coppery cruft, that no copper to any amount could be

colleCted.

J) Thofe 26 grains, which continued infoluble in the
nitric acid (8), were digefted in nitro-muriatic acid, till no-
thing appeared to remain but the mere Julphur.  lts-weight
amounted to 13 grains; but, after deflagration, it left be-
hiid it about one grain of guarzsfe matter of the mine.

&) From this it is obvious, that 13 grains, or one half of
the above 26 grains, were held in folution by the nitro-
muriatic acid; and thefe were precipitated entirely in the
form of a white powder, upon the affufion of 20 parts of
water,  When ignited, this precipitate affumed a yellowifh
colour; but there was nothing, either of arfenic, or any
other volatile fubftance, perceivable. By combination with
. foda, it became reduced to pure reguline antimony ; which,
as fuch, admitted of being blown off without leaving any
refiduc, in its ufual form of a thick white finoke, adhering
to the contiguous bodies in the form of needle-fhaped, flow-
ers (oxyd) of antimony. Thofe 13 grains of oxyde’ anti-
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.

mony are equivalent to ten grains of that metal in the regu- .°

line ftate.

One lmndred grams, ‘therefore, of this foliated, brutlw,
vitreous ﬁlver—ore, contain : - ;

Silbver . . . . . € . . . . 6650
Reguline antimony . g) . . . . 10
Irem . . . . .d).g". . 5
Sulphur . . . . f) « . 1me
Copper and arfemic  d)e) about .. . 0,50 . .
Extrancous matter fromthemine .. . . 1 -
° ' | e, )
95
~Confidering the minute quantity of arfenic and . copper,
they can be reckoned only as cafual: ingredients; and the
fame holds good with refpet to the quarzofe matrix.. - But,
as the antimony exifts in that ore, intimately combined with
the ilver and fulphur, it muft be confidered as one of its
“effential conftituent parts, . S

L T R rot

FIFTIT SL’CTIO'V

White Sitcer-ore. (\chfsoultlgcrz )

2

NATURE has not confined herfelf to one certain detera
‘mined law, in fixing the proportions that obtain among the
. conftituent parts of the white filver-ore. Thisfact accounts

for the difference of colour, luftre, and fracture, obferved
inthe various fpecimens of this ore ; which alfo, for the fame
reafon, has been often confounded with the brittle vitreous fil-
ver-ore, the grey copper-ore, the compa&t plumofe antimonial-

.ore (dichtes federerz), and the compa& galena, or potter’s
lead-
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lead-ore (bleyfchweif), &c. Itis owing to this difference
in the proportions of its component principles,. that it is
found, at one time, bright, and of a light grey ; at another,
of a lead-grey, and only glittering ; of a fracture compa&t
and even, fometimes finely grained, or even paffing into the
fibrous texture. Hitherto it has not been met with, ex-
cept in lumps and diffeminated.

Of its conftituent parts, few particulars have been given
by former authors.. Henkel* fecms to be the firft who
enumerates them :—*¢ 2ifJpiltizes Erz,”fays he, ¢ is pro-
< perly a lighty or. bright-grey filver-ore, which yiclds 14
 marks of that metal, if it be perfeétly pure and compaél.
< It containsy befidesy a little copper, arfenic, and fulphur,
“ of which, however, it is difficult to afcertain the propor-
¢ tions.” It is probably upon this authority of Henkel, that
late writers unanimoufly fuppofe the eflential ingredients of
this ore to be filver, copper, arfenic, and fulphur; to which
-Cronftedt, Bergmanm, Kirwan, and feveral others, add iron.
- Wallerius mentions two varieties of it: the one without,
the other with iron. Lehman, on the contrary, fuppofes .
fome /ead inftead of iron. )

Yet, how little thefe fuppofed conftituent parts agree with .
the real ones, will be manifeft from the following experi-
ments, made with the two principal fpecies of the white
filver-ore.

® Hephel redivions.  Drefd. 1747. page s57.

P Y
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v A. !
Light white filver-ore.

) Among various minerals, dug in the mine Himmels-
firft, behind Erbisdorf, near Freyberg, I feleCted thofe that
contain the bright white filver-ore in folid mafles. From
thefe, when pounded, I picked out a fufficient quantity of
fragments, unmixed with the coarfe-cubical galena, which
accompanies this ore. It was ealily levigated, and afforded
a blackifh powder, foiling the fingers. ’

b) Upon foxr hundred grains of this powder, I poured
four ounces of nitric acid, of the ftrength before mentioned,
and two ounces of water. After fufficient digcftion in a
gentle heat, the folution was decanted, and the refidue
zgain expofed to a warm temperature, with two ounces of
that acid.  This mixture I next diluted with eight parts of
water, and continued to digeft it for fome time. I then
feparated the undiffolved refidue, confifting of a greyifh-
white powder, which, after wafhing and drying, weighed
326 grains,

¢) The folution, which was nearly colourlefs, was com-
bined with common falt, by which a confiderable quantity
of muriated filver was immediately produced. The next
day were found over the horn-filver, which lay at the bot-
tom of the veflel, tender needled cryftals, which, upon
clofer gxamination, proved to be muriat of lead. On this
account I boiled the whole precipitate in a large quantity of
water, by means of which the muriated lead was re-dif-
folved, and feparated from the muriat of filver, colle@ed on
L the
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the filter. This laft, when reduced by fufion with foda,
yiclded 811 grains of reguline fi/ver.

-d) What remained of the folution, together with the
liquor obtained by the decoction of the horn-filver, I eva- -
porated in part; and by aading a faturated folution of Glau-
ber’s falt, I obtained from it 45 grains of fulphat of lead,
which, upon redultion, afforded 32 grains of /ead in the
wmetallic ftate.

¢} The remaining part of the folution I now faturated
with pure ammoniac; upon which a light-brown precipitate
fell down, weighing 40 grains, when edulcorated and
ignited in a low hecat, As that precipitate had the appear-
ance of a mixture of iron and argil, I diffolved it agzin in
nitric acid, and precipitated, firft, the iron by means of Pruf-
fian alkali, and afterwards, by the addition of foda, a loofe
earth, which, when deficcated and ignited, weighed 28
grains, and, upon trial with fulphuric acid, was found to be
aluminous earth. 'This, being fubtracted from the above
40 grains, lcaves 12 for the oxyd of iron, which may be
eftimated at nine grains of metallic iron,

f) After this, the rcfidue, that remained from the folu-
tion of the ore diffolved in nitric acid (5), was fubje&ted to
a clofer examination. I attempted to decompofe it by muri-
atic acid, repeatedly poured upon it, and in every inftance
digefted over it in a heat of ebullition. The procefs was
rendered fomewhat difficult by the fine needled cryftals,
which were depofited from the folution as foon as-the heat
fell below the boiling point.  Similar cryftals likewife fhot
on the paper, through which the folution, though yet boil-
ing, was filtered, and I gradually re-diffolved them again
in warm muriatic acid. At laft there remained 51 grains
of fulphur, leaving, after deflagration upon a teft, two

S grains
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grains of a grey refidue, one of which diffolved in muri-
atic acid, and was added to the preceding folution. The
other grain was filicecus earth. The true quantity of the
fulphur, therefore, amounted to 49 grains.

¢) While the muriatic {olution was cooling, it depofited
aquantity of acicularcryftals. Thefe being feparated, one
half of the remaining fluid was diftilled over in a fmall
retort, and, from the folution thus concentrated, more cryf-
tals, fimilar to the firft, were depofited. This treatment
was continued until no more cryflals would form. When
thefe cryftals, colleéted together, were mingled with twice
their weight of black flux, and reduced in an aflay-crucible,
thinly lined with charcoal-duft, they afforded 160} grains of
lead.  This lead, fubjected to cupellation, emitted, at the
firft application of heat, a few antimonial vapours; it then
fined quictly, and lefta bitton of filver, weighing § of a grain.
—This dctermines the proportion of lead at 160} grains;
from which, however, a trifling quaintity fhould be de-
du&ted for the portion of antimsny before mentioned ; though
it could not be well determined, befides that it could not
weizh much above half a grain.

b) The fluid feparated from the muriat of lead, concen-
trated, and coverced with a large quantity of water, depo-
fited its metallic part, which, in the form of a fubtle, white
powder, was only oxyded antimony, and being kneaded into
a mafs with foap, was reduced in a luted aflaying-crucible,
by means of black flux, into 28} grains of pure reguline
antimony. Some more fmall globules were found adhering”
to the lid of the veflel, of which I colleéted three grains
but ftill a fmall portion appcared to have efcaped through
the joinings, and for this reafon, the true amount of anti-
mony, which I obtained, may be reckoned at fomewhat

more than the 311 grains. v
L2 Hence
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Hence the produ& of the 400 grains of the light white
Sfilver-ore, here analyfed, confifted of:

Siyer . . . . ¢ . . . 81

g) « < ..
Lead . . . . d . . . 32

g . . . 160} } 1925
Reguline antimony b)) . . . 31 grs.
Iron . . . . ¢ . . . 9
Sulphur . . . f) . . . 49
Alumine . . . ¢ . . . 28
Silex .« . . f) . . . 1

}81; grs.

e Nim

392} grs.
|

Which, in one hundred parts, makes:

Sitlver . « . ¢ + . . .+ 2040
Lead . . . . . . . . 48,06
Antimony . . . . . . . 7,88
Iron . ., . . . . v . 2,25
Swlphar . . . . . . 122§
Alumine . . . . . < . 7

Silex « . . 0,2;

98,09

~ With refped to the argillaceous earth, found in the mix-
ture of this ore, it may be queftioned: Whether it be
merely adventitious, orone of its conftituent parts. If, at
the fame time, there had been difcovered in it a propor-
tionate quantity of the filiceous earth, they might both
together be taken for a clayey matter of the mine, acci-
dentally intermingled with that ore. But, confidering the

wide difference in the proportion of one part of filex to 28
: of
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of argil, the latter appears to be one of its attual confti-
tuent parts, though not eflential,

B.

Dark White Silver-ore.

@) As of late this variety of the white filver-ore has but
feldom occurred in pure mafles in the Saxon mines, I facri-
ficed to analyfis a fpecimen, which was procured in the
year 1720, from the pit Funger Himmelsfur/t, at Freyberg,
and confifted of a folid, very pure, white filver-ore, of an
inch in thicknefs, that croffed lamellar galena.

4) From two hundred grains of this pure ore, finely pul-
verized, I obtained a colourlefs folution by the affufion of
three ounces of nitric acid, and an equal quantity of water:
It was at firft gently digefted with the ore, then diluted.
with water, and, after a fecond digeftion, ftrained through
the filter.” The filver, thus diffolved, was precipitated by
means of common falt. The muriat of filver, thus pro-
duced, and dried in a warm temperature, amounted to 24%
grains, which are equal to 18} grains of reguline filver.

¢) Afterwards, on combining this folution of the ore
with Glauber’s falt, fulphat of lead was generated; the
quantity of which, when edulcorated and dried, amounted
to 93 grains, or to 66 grains of metallic lead.

«) Liquid cauftic ammoniac feparated from the remaining
fluid a brownifh, loofe precipitate, which, upon ignition,
weighed 61 grains, and, upon farther treatment, yielded 4%

L3 grains
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grains of oxyded iron, (equal to 3% grains of the reguline
metal), and, befides, two grains of aluminous carth.

¢) By adding nitric acid, a greyifh-white refidue of 132%
grains was left ; which, when extracted with the neceflary
quantity of muriatic acid, left another refidue of 52 grains;
of which, after its fulphureous parts had undergone a flow
combuftion, only eight grains remained. Hence the pro-
portion of fulphur confifted of 44 grains.

f) Thefe eight grains, digefted with muriatic acid; were
diflolved by it, except 1] grain of filiccous earth. -

£) All the preceding muriatic folutions were then fo far
reduced by flow evaporation, as to form numercus cryftals,
After cooling, T caufed the fluid which ftill remained ta
drain off from the cryftals; any foreign matter, that might
have adhered to them, I wathed off with a mixture of one
part of muriatic acid, and two of alkohol; and, after
deficcation; I found their weight to be 222 grains. They
confifted of fulphat of lead, the metalllc portion of whnch
amountcd to 16 grams.
"b) The liquor, feparated from them, ftill contained the
antimonial ingredient of this ore. By dilution with a fuf-
ficient quantity of water, 2 white oxyd of antimony was
thrown down; whofc weight, upon drying at an increafed
temperature, proved to be §6 grains, and for which 43
grains of reguline anttmzmy muft beallowed.

It appears, then, that the dark, dull white ﬁlver—ore con-
tains in onc hundred parts :

Silver
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Sthver . . . . . . b)) o . 1 925
Lead . . . . c)andg) . . . 41
Reguline antimony .. h) . . . 2LSo |
Irom . . . . . . d) . . . 1L75
Sulpbur . . . . . € . . . 22
Alumine . . . . . d) . . . I .
Silex « v« « « < f) .. . 095
97,25
Confequently, this analyfis of the above two varieties of
the white filver-ore renders it evident, that it is neither
arfenic, nor copper; but lead and antimony, which conftitute
the chara&eriftic confticuent parts of this fpecies of metallic
ore; and that the two laft, for the future, fhould he men-
tioned as fuch. .

Though thefe ores are ufu‘a]ly accompanied by galena,
the lead found in them fhould not, on this account, be con-
fidered as accidental ; fince it there exifts in intimate mix-
ture. It isa pafticular and remarkable phenomenon, and
an anomaly in our knowledge of the eleftive attraltions of
bodies, that, ‘even in the repeated digeftions of the ore,
neither the ftrong nor dilute nitric acid is capable to diflolve
the whole of the admixed lead, and to deftroy its combi-
nation with the antimonial ingredient.

Modern mineralogifts have been induced, by the external
and fenfible differences of colour, luftre,. and fracture,
which exift between the above two varieties of the white
filver-ore, to regard them as two diftinét fpecies, and have
introduced the fecond into the fyftematical arrangement as
the only genuine white filver-ore; fcparating from it the
firft, which is of a brighter hue, and has been ranked with
the brittle vitreous filver-ore, treated of at Ses7. 1/,

L4 But
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But.as the reafon for this claffification was merely found-
ed on fome varicties of the cxternal characteriftic properties,
it could only fubfift as long as there was wanting a chemi-
cal inveftigatirn of thefe two varicties of the white filver-
ore, as well as the chemical knowledge of their component
principles, which depends on that enquiry. -

This deficiency being removed by the prefent analytical
procefles, and it being demonftrated that the conftituent
parts of both are of the fame nature, differing only in their
proportions, they fhould be no longer defcribed in fyftems -
of mineralogy as particular fpecies, but only as varieties
of one and the fame fpecies. For this reafon, the folid, brit-
tle, vitreous filver-ore, as it is called, fhould be again re-
moved from the clafs of the laft-mentioned f{pecies, and
fhould refume the place which it formerly occupied among
the white filver-ores.

SIXTH SECTION, S
Grey Silver-ore (Graugiiltigerz).

That ore of filver which I here introduce with this new
name, is erroneoufly called white filver-ore (W eiffgiilden),
at Kremnitz in Hungary, where it is dug up both in maffes
and in white quarz. ‘This laft appellation is the
more improper, as, with regard to luftre and the
colour of its fracture, it approaches ncarer to the grey
copper-ore  ( Fahlerz), than the white filver-ore (/¥eif-
giltigerz).

a) Three bundred grains of the fragments feleted from the
pounded ore, thouzh not perfe&tly feparable from the quarzofe
gangue,
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gangue, with which they are firmly concreted, were levi-
gated to a fubtle powder, and digefted with four times their
weight of nitric acid. The digeftion was renewed with
the refidue, in an equal quantity of the fame acid; and the
portion which ftill remained undiflfolved then aflumed a
greyith-yetlow colour, and weighed 188 grains.

&) By the addition of muriat of foda to the bright-green
nitric folution, its filver was thrown down; and this pre-
cipitate, collected and reduced by means of foda, yielded 31
grains of metallic fflver.

¢) The filver being thus feparated, I tried the folution
for lead ; but neither the neutral fulphats, nor free fulphuric
acid, could difcover the leaft fign of it.

d) After this I added cauftic volatile alkali, fo as to fuper-
faturate the acid; upon which a brown-reddith precipitate,
of a Joofe cohefion, appeared, that by ignition became of a
black-brown, and weighed 9} grains. It diffolved in nitric
acid, leaving behind it half a grain of filiceous earth, Pruf-
fiat of pot-ath produced from the filtered folution a deep-
‘blue precipitate of iron; and after this was feparated, 1%
grain. of alumine were obtained from it by means of foda.
Therefore, fubtraing the filiceous and argillaceous earths,
the portion of irexs attraitible by the magnet amounted to

7% grains,.

¢) To the folution, which had before becn over-faturated
with pure ammoniac, and exhibited a blue fapphirine
colour, fulphuric acid was now added to excefs. A polithed
piece of iron was then immerfed into the fluid, from which
it precipitated 69 grains of copper. '

S) The
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/) Theabove greyith-yellow refidue (a) was now to be
examined. I digefted it with fix times its quantity of mu-
riatic acid in a heat of cbullition. When filtered, the re-
fidue which was left on the paper being firft wathed with
muriatic acid, then with a little alkohol, and laftly dried,
was found to weigh 1054 grains. .. )

Z) From the folution which was obtained by the
laft procefs, and was of a ftraw ycllow, the greater part of
the fluid was drawn off by a gentle diftillation in a retort.
The remaining concentrated folution then depofited fome
cryftalline grains, which were carefully colleCted, and
proved, upon inquiry, to be muriated filver, that afforded
a bead of filver, weighing £ of a grain. A large quantity
‘of water being next poured into the folution, 2 copious pre-
cipitate fubfided, weighing, after deficcation, 973 grains.
It proved, by every teft, to be oxyd of antimony, for
which, as I have found by comparative expcriments, 75
grains of reguline ntimony muft be allowed. '

" b) The refidue obtained at (f), weighing 105 grains
which comprifed the fulphureous part of the ore, I expofed
to a low heat, by which treatment the fulphur was con-
fumed, and 80% grains of filiceous earth remained. Hence
the quantity of the fulphur was equal to 251 grains. -

7) The filiccous earth was next fufed with four times its
weight of black flux. The melted mafs entirely diffolved
in twice its quantity of water into liquor of flints ; fome
minute particles of filver, weighing 2 of a grain, excepted.
According to this, the proportion of fi/ex amounted te
79% grains.

Whence the conftituent parts here obtained are :

Sil-
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CSilver - 8) .. Sy : )
CLg) e e . %} « . 32 grains,
1) . '
Copper ¢) . « . . . . . 69
Reguline Antimony g) . - . 75
Iron  d) . . v . .. 7%
Sulphurb) . . . . . . . 25}
Alumined) . . . . . . . 1’
Silex d)y . . . & '
; 2 . . 8
i) . . 79%§

2904 grains.

But as the filiceous earth does not belong to the real mix-
ture of the ore, but only arifes from the admixed particles
of quarz, it follows, that, when thefe are excluded from the
computation, the true conftituent parts of the grey filver-
ore here examined, are, in the bhundred, as follows =

Sibver . . . . .- 14,97 parts
Copper « . .« . . 31,36
Reguline Antimony . 34,09
Irom . . ... . 3,3
Sulphur . . . . 11,50

J[ul’".”‘ . . . . 0’30

95,32

As, therefore, the foregojng analyfis plainly fhews that no
lead is contained in this filver-cre from Kremnitz, it cannot
be any longer clafled with the white filver-ores. For the
fame reafon it would be equally improper to reckon it
among the grey copper-ores : but, from the confiderable
proportions of noble metal which it contains, it has a juft
claim to the rank of a filver-ore, more fo than even the

white
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white and poorer ores of that metal. Therefore, from
analogy with the generic appellation, I have given it the
name of grey filver-ore.

When it is confidered that all the filver procured from
the ores in Lower Hungary contains a portion of gold, and
that this portion ufuaily amounts to one drachm (4 denarien)
in the mark of the refined filver, which, in Kremmitz, is
coined into money, there remains no doubt that the ore
here analyfed likewife coatains gold, as, indeed, fome traces
of it appeared in the courfe of this inveftigation. But it -
would have required a diftin& procefs, performed too with
a greater quantity of the ore, to have afcertained the pro-
portion of gold contained in it; which, however, was be-
yond the limits of the prefent inquiry.

- According to an information given to me as authentic,
this ore is faid likewiic to contain mercury. Therefore,
though no indication of this metal occurved to me during.
thofe experiments, I thought it warth while to inftitute a
particular inquiry on that point. For this purpofe I
mingled 200 grains of the ore with 100 of quick-lime;
and having put this mixture into a fmall retort, connected
with a receiver, filled with water, I expofed the veflel to
the fire, increafing the intenfity of heat until it became
r¢d-hot : but no perceivable trace of mercury appeared.

- SEVENTH SECTION.
Native Amalgam of Silver.
Befides the fulphurated orés of filver, various other me-

tllic mixtures are found in the mincral kingdom, in
’ " which
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which the filver, unaccompanied by fulphur, enters as a
conftituent part. To thefe, among others, belongs
the folution of filver in mercury, or the native
flver-amalgam, which occurs chiefly in the guick-filver
mines, and, in various forms, in the Duchy of Deux-

ponts.

In order to afcertain the proportion of thefe two metals
to each other, I employed the amalgam, which is found
in folitary, garnet-like cryftals in the mine called Vertrauen
axf Gott, at Mofchellandsberg. Some pure cryftals of this
amalgam, weighing together exally 334 grains, were in-
ferted into 2 barometer tube, of a diameter fomewhat larger
than ufual, the lower end of which had been clofed by fufion.
This end being placed in fand, within a fmall crucible, I
applied heat to it, increafing its intenfity gradually and
flowly to the degree of ignition. After cooling, I cut off
the lower end from the tube, and found that it contained the
filver, which had undergone ignition, in its former cryftal-
line form, and weighing 12 grainss On colle&ing the
mercury that had been fublimed in the tube, I obtained 21
grains, Therefore, fince the deficiency of 4 of a grain
may be reckoned as a lofs of quickfilver, the following will
be the proportion of the parts in one bundred of this :ryftal.
lized amalgam of filver : namely,

 Silver . . . 36
Mercury . . . b4

100

EIGHTH
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EIGHTH SECTION.
Arfenical Silver.

Another example of a metallic mixture, containing filver
free from fulphur, is thc native arfenical filver. Tts
proportion of filver varies from a few half ounces to ftveral
marks (of 8 ounces) in the centner, or one hundred pounds.
Among the richer forts of this ore, Ifclected the fpecimen, the
analyfis of which is here given, and which was dug up from
the mine Samfon, at Audreasberg. Its gangue confifts
of white, coarfely-lamellated calcareous fpar, in which the
arfenical filver is contained, partly in lumps, partly diffemi-
nated in coarfe grains, but without any other kind of extra-
neous ores. ,

' a) At firft I feparated from the general mafs, coarfely
pounded in the mill, thofe picces of calcarcous fpar
which contained no portion of metal. Then I continued
pouring diftilled vinegar on the picked ore, till the calcare-
ous fpar that ftill adhered was entirely diffolved and fepa-
rated.  Laftly, when the ore had again become dry, 1 re-
duced it intoa fine powder.

b) Upon two bundred grains of the ore, thus purified and
pulverized, 1 poured nitric acid of moderate ftrength, by
which it was attacked with great vchemence, When fuf-
ficiently digefted, the folution was feparated, by digeftion,
from the dirty yellow refidue, which, upon drying, wcighed
71 grains. .

¢) On combining it with common falt, diffolved in wa-

ter, muriat of filver precipitated from the folution; This
’ horn-
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horn-filver was then freed from moifture, and fufed in a fil
ver-crucible over a gentle fire; during which, procefs it
emitted fome arfenical vapours. Its weight was 28 grains,
equal to 21 grains of metallic filver.

d) The filver being thus removed, I faturated the‘folution'
with vegetable alkali, procured from tartar. A light-red
and very intumefcent precipitate fell down, which, on dry-
ing, was rendered of a déep-brown. Ignition made the
brown colour difappear, and the precipitate now exhibited
a light greenifh-grey powder, inclining to white, and which
weighed 160 grains. Being convinced that it was arfeni-
-ated iron, I put it on a roafting teft, mingled with one
fourth part of powdered charcoal ; and applied a low red-
heat. By this treatment the arfenic became revived, and
efcaped in white vapours. The remaining iron was again
repeatedly rpafted, with the addition of charcoal-duft, till
no arfenical fmell could be any longer obferved. The iron -
which at laft remained had a black colour, weighed 106
grains, and perfectly obeyed the magnet.

¢) The 71 grains (), that continued undiffolved in the
nitric acid, were digefted with muriatic acid, and towards
the end were once more combined with a few drops of the
nitric acid.  Nearly all the powder was diflolved, excepting
a fmall refidue, coagulated like turds of cheefe ; which
proved to be muriated filver, and by reduction with foda
furnithed abutton of flver, of 4% grains.

f) By dilution with water, this muriatic folution was
rendered turbid, without any precipitation. But by fatu-
rating it with falt of tartar, a yellowifh-green feditent
appeared, which, when colle&ted, dried, and ignited, was
found to weigh 32 grains. Upon diffolving it again in a
{mall quantity of muriatic acid, a white precipitate was pro-

duced
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duced by the affufion of water; the quantity of which,
when dried in a2 warm temperature, amounted to 10% grains.
On farther trial, it proved to be unqueftionably an antimonial
oxyd ; ftill containing, however, a flight trace of arfeniated
tron. I eftimate that oxyd at 8 grains of reguline anti-
mony.

&) What remained of the muriatic folution afforded, by
combination »?th the above vegetable alkali, a precipitate,
which, when-dried and roafted, like the preceding (d), with
pulverized charcoal, yiclded 18 grains of oxyded ircn.

b) Defirous of afluring myfclf of the abfence of fulphur,
I fubjeted 200 grains of the powdered ore to fublimation,
in a fmall retort, Nothing but pure reguline arfenic was
raifed ; which, as ufual, fixed in the reck of the retort, in
the form of a cruft of a metailic luftre, compofed of an
accumulation of fmall cryftals. ’

1) Itisthen evident, that this ore confifts of filver, iron,
arfenic, and antimony. However, when we refle&t that
the arfenic, during the treatment of the ore with acids,
combines with oxygen; and farther, that part of it is
driven off in the oxyded ftate, on the procefs of roafting,
and that part of it is taken up by the water employed for
wathing the precipitates, the acid of arfenic being of eafy
folution in water, it is obvious that there exifts a degree -
of uncertainty in the attempt to afcertain, with accuracy,
the proportions in which thofe ingredients areunited. Never-
thelefs, the proportion of arfenic may be computed, with
propriety, from the lofs of weight requifite to make up the
whole weight of the three remaining conftituent parts, in
the following manner ; :

Sil-
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Silver ¢) . . . a1
S

) 4
Iron,
Oxyd of iron attraltible
by the mignet d) 106
£) 13} 14
which gives of metalliciron . . . . 881
Reguline antimony . . . . . . . 8

122
The arfenic, therefore, would make ’
(200—122==78) . . .+ . . . 78

200

However, fince, in the procefles of chemical analyfis of
this as well as of other fpecies, fome lofs always unavoidably
occurs in’ the fum of the produ&s, amounting from 2 or
3to 5 or 6 in the hundred, regard muft here be had to this
ciccumftance. ‘Therefore, if the mean number of the
lofs, which is 4, be fubtralted, 70 will be’ lcft for the
* arfenic. )

Hence, according to thefe premifes, the arfenical filver
¢xamined in this analyfis contains, in an hundred parts,
Silver . . + . . 12,75
Irem . . i . . 442§
Arfenicy, o . . . . 35
Reguline antimony . 4
annnsesm——

96

Befides the above eight fpecies of filver-ores, the anas

I; /fis of which have made the fubjeé of the prefent effay,
: N other
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other kinds of argentiferous ores and metallic mixtures oc-
cur. But the greateft part of thefe cannot be fairly con-
fidered as fpecics of the genus of filver-ores; becaufe the
proportion of the noble metal which they contain is too in-

" confiderable, when compared with their other conftituent
parts. ’

In general, I fhould not wifh to recommend the method
hitherto ufed in the {yftematic arrangement, of denominating
ores by the conftituent part, which is of the greateft mercan-
tile value; though, on the other hand, I do not venture to
affert, that, at the prefent period, the predominant conflituent
part alone fhould, ferve as the principle, upon which to
eftablifh the claflification of foflil bodies. If it were fo,
we fhould only retain under the genus of filver (befides the
native filuer) the corneous, the red, the wvitreous, and brittle
vitreous fitver-ores 3 together with the black filver-ore
(fitver-mulm), which I had no opportunity to examine.
And, on the contrary, the white filver-sre would then ne-
ceflarily come under the genus of lead ; the grey under that
of antimony ; the flveramalgam under that of mercury;
and the arjenical filver under the genus of iron.

Itis only by increafing our knowledge of the chemical
compofition: of individual fpecies of foffils that we fhall be
able to ere@, on the relics of the prefent fyftem of minera.
logy, another, which fhall poflefs a more folid foundation,
and fhall be more conformable to nature,
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X.

EXAMINATION

OF THE

ORIENTAL LAPIS LAIULL

g

THOUGH the refearches of Marggraf have refuted the
opinion, formerly received, that the blue colour of the
Lapis Lazuli originated from an admixture of, copper ; and
though it has been demonftrated that the colour of this
foffil is owing only to iron, yet its other conftituent parts
have not yet been determined with due accuracy. For
this reafon, I thought that a farther examination of it would
not be fuperfluous. '

Marggraf* mentions, indeed, and very juftly, lime, gyp-
Jumy and filex, as the other conftituent parts of the lapis
lazuli, befides a quantity of iron : but this account is ftill
incomplete, as he takes no notice of their refpeQtive pro-
portions, and has, befides, entirely overlooked the alumi=
nous earth which it contains.

Rinmann ¢ aflures us, that this ftone, befides iron, cal-
careous earth, and quarz, contains alfo fluoric acid. Never

pe—

® Marggraf, Chim. Schriften 1, Theil. Berlin, 1768, page 12r1.
+ Rinnmann, Gefchichte des Eifens, a B, Berlin, 1785, page

136.
M 2 tho
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thelefs, I could not afcertain the prefence of the latter.
Rinmann’s fuppofition was probably occafioned only by the

phofphorefcent light which iffues from the lapis lazuli,
when heated.

Cronftedt, ‘and others likewife, fuppofe the exiftence of
filver in this mincral, amounting to two ounces in 100
pounds 3 but neither could I difcover any clear indication of
thisingredient. I chofe, for the following inquiries into the.
nature of the lapis lazuli, a pure fpecimen of a deep-blue ;
and I firft endeavoured, as much as poffible, to free the
fragments from the white fpots, and the particles of
fulphur-pyrites with which this ftene is always mixed.

a) Hundred parts of lapis lazuli loft two parts in
weight, by being ignited for half an hour in a porce-
lain crucible,  Its colour fuftained no change. .
. From this confiderable permanence of the beautiful
blue colour, I was induced to try whether it would admit
of being employed as an enamel colour, efpecially as Berg-
mann had already conje&tured that the Chinefe and Ja-
panefe probably ufed the lapis lazuli to impart the blue
colour to their porcelain.  With this view, I caufed the
powder, finely ground with a fuitable flux, to be put upon
porcelain, and had it baked in an enamelling furnace. My
cxpectation, however, proved abortive; for the colour
‘was altered, and had paffed to an afh-grey. (

b) Butin a ftronger and more continued fire, the lapis
lazuli becomes completely vitrified, and lofes 12 per cent ;
as has been already mentioned in No. 51 of my Effay o
“the Habitudes of varicus Species of Earths and Stones in
Fire. Thetwo parts that efcaped from the hundred, during
ignition for half an hour, cannot well be taken for any

thing
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thing elfe than water. But the other 10 parts, which the
fone lofes in a more intenfe heat, probably confift of car-
bonic acid ; fince the efferv efcence of the lapis lazuli, when
covered with any acid, weak as it is, fhews that a part of
its calcareous ingredient is diffolved in that menftruum.

€) Two hundred grains of finely levigated lapis lazuli

were digefted in a retort with muriatic acid, weakened by
an equal quantity of water. The blue colour of the pul-
verized ftone gradually turned to ath-grey. When the
mxture had reached a boiling heat, the powder
was alted on with greater vehemence by the acid,
and, after fome ebullition, it formed a cheefy-coagulum.
Ithen diluted it with more water, added one part of nitric
acid, and kept it boiling till the infoluble refidue had af-
funed a white colour. The folution, afterwards fepa-
rated by filtration, was of a pale yellow. -

d) The refidue had a fandy appearance, and weighed
138 grains after drying. It was fubjeed to ignition with
three parts of cauftic, or pure pot-ath. The greenifh mafs
which refulted thence, when foftened with water, afforded
a colourlefs folution, from which muriatic acid, added to
excefs, precipitated filiceous earth, wcigl'\i;{g\” grains when
Jgnited,

€) This fame folution (), mixed with the above (c),
and decompofed in a boiling heat by carbonat of pot-ath,
Yielded a yellowifh-white precipitate, which, upon defic-
Cation, weig:hed 221 grains, and entirely diffolved in mu-
Tatic acid, : '

f) Cauftic ammoniac threw down from this folution a
gelatinous precipitate, which, when digefted with cauftic
M3 alka-
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alkaline lye, was not totally diffolved, but left a ycllowifh-
white refidue, of 113 grains, in its dry ftate,

g) By combining the liquid that remained from the pre-
cipitation by ammoniac, with carbonat of pot-afh, in a
boiling heat, 59 grains of carbonat of lime, or mild cal-
careous earth, were obtained.

_ b) Upon the 113 grains, not taken up by the cauftic
lye, I poured dilute fulphuric acid. The mixture coagu-
lated in heat to a gelatinous confiftence. When covered,
and digefted with a large proportion of water, there fepa-
rated from it filiceous earth, the quantity of whlch after
being heated to rednefs, was 29 grains,

i) After the ‘filex had been feparated, the folution was
mixed with ammoniac, and the precipitate thus formed was
conveyed, while yet moift, into boiling cauftic lye. A
brown flocculent precipitate remained, which weighed,
when dry, 13 grains.  After they had been diffolved in mu-
riatic acid, cauftic ammoniac precipitated oxyd of iron,
weighing 6 grains. After deficcation, by adding carbo-
nated ammoniac to the remaining fluid, 5§ grains more of
calcareous earth were thrown down,

#) The alkaline folution ( £) and (/) were then faturated
with muriatic acid. By this all that the alkali had taken
up was feparated ; and this, when re-diffolved, by an ad-
ditienal portion of the fame acid, I again precipitated by
carbonated pot-ath. On re-diffolving this laft precipitate,
in dilute fulphuric acid, there appeared another portion of
filex, which, after ignition, was found to weigh 6 grains.
T'he fulphuric acid, when poured off, and combined with
a due proportion of pot-afh, afiorded cryftals ofalum, which
were re-diffolved, and their aluminous earth precipitated

by

[



.Oriental Lapis Lazuli.- 167

by means of mild, or carbonated alkali. After the alumine
had been properly purified, deficcated, and cxpofed to red
heat, its weight amoutcd to 29 grains.

Z) I had before convinced myfelf, that in the lapis
lizuli the whole of its calcareous earth is not combined with
arbonic acid, but a portion of it with the fulphuric acid.
For this purpofe I boiled a portion of pulverized lapis lazu.
li with a large quantity of water; which, when filtered, had
_ a opaline appearance, Muriated barytes being then adde
ed as a teft, fome fulphat of barytes was formed. In order
to difcover the proportion of the fulphat of lime, or gypfum,
contained in this ftone, I took the fluid remaining from the
precipitate mentioned at (c), together with the edulcorating
water, and, after fuper-faturation with muriatic acid, I ex-
amined it with a folution of muriat of barytes. The refult
Was a precipitation of fulphat of barytes which, colleted
and highly dried, amounted to 192 grains.

It was reafonable to conjeGture, that not only the gypfum
contained in the lapis lazuli, but alfo an accidental admix-
ture of fulphat of pot-afh, in the cauftic and mild alkali em-
ployed in the procefles {d) and (e), might have contributed
to the formation of the fulphated barytes. Therefors, to
alcertain this point, I diffolved a funilar quantity of each,
adding then muriatic acid, fo that the acid predominated ;
and, laftly, T combined the whole with muriat of barytes,
In the refult, there appeared 11 grain of fulphat of barytes.
colleQed with care. An equal quantity, thercfore, is to be
dedu@ted from the above 191 grains. On this account,
the above-mentioned 18 grains of fulphated barytes were
the proper {cale, or meafure, by which to determine the
Proportion of the gypfum fought for in the prefent inftance ;
and, calculating upon this ground, it followed, that the
abave 200 grains of decompofed lapls lazuli contained

M4 8,18 -
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8,18 grains of free fulphuric acid of 1,850 fpec. grav.s
or, if taken in combination with the lime which enters
into that ftone, 13 grains of gypfum. This computation is
founded on the refults of my experiments : fir/, that, difx
regarding minute fractions, 100 parts of fulphuric acid of
the above-mentioned fpecific gravity, when faturated with
barytes, yield 220 of fulphat of barytes ; and, fecondly, that
the fame quantity of fulphurie acid, when faturated with
calcareous earth, forms 160 parts of gypfum: obferving,
however, that 100 parts of crude calcareous earth, or car-
bonat of lime, are required to faturate the acid; but only 55
parts of pure, or burnt lime.

~ Confequently, thefe 200 grains of Lapis Lazuli give the
following remote conflituent parts : '

Lime . . . d) . . . §7
’ b)) o . 29} « 92 grains,

£) . . . 6

Silex ¢ v . g) . . . 59

i ) L . L] 5
64, ignited 35
Alumine . . k) . . . . . . . 29
Oxydofirm i) . . . . . . . 6
Sulphuricacid 1) . ... . . . . 8
Carbonicacid b . . . . . . . 20
Water . . a) « « « . . . . &

194
Los . ©

200 grains.

But
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But fince the calcareous earth, in the prefent fubjet of
Inquiry, is combined partly with fulphuric acid, partly with
the carbonic, the following muft be reckoned as the proxi~
mate conflituent parts of the lapis lazuli: .

Silex « « « + . « « . 4b
Alumine . . . « <« .« . 1450
Carbonat of lime . . . 28
Sulphat of lime (gypfum) . . 6,50
. Oxyd ofirom . + . . - + 3
Water . « . ¢« « «+ « 2

100

The reafon of this exa& agreement of the fum of the
¢onftituent parts with the weight of the whole, is, that I
have fuppofed the carbonat of lime to be completely faturated
with the carbonic acid ; which, however, does not fesm
entirely to be the cafe.

XL
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EXAMINATION
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A SJ[ALT-BLUE TOSSIL, from Vorau*

AMONG the mineralogical notices, given in a letter
from Vienna, inferted in the third volume of the Obferva-
tions and Difcoveries in Natural Hiflory, page 352,
mention is made of a newly-difcovered blue foffil from
Forau, in Auftria. It was, at firft, taken for native fmalt,
then for native Pruffian-bluc, and, lattly, for mountain-blue,
Or azure copper-ore.

This foflil is of a deep fmalt-blue, accompanied with a
grey-white quarz, of an imperfeétly conchoidal fracture,
( Fettquarz ), with which it is firmly concreted, and croffed
by a band of fhiffofe mica, from % to % inch thick, confifting
of grey-white granular quarz, and a little mica of a filvery-
white. It partly forms the feam, or joint (fulband) of this
fmall vein; partly it is finely diffeminated through thc
quarz, and fometimes it approaches tolthc fize of a hazcl-

® Beobachtungen und Entdechungen aus der Naturkunde 4 Band,
Berlin, 1793,  Seite go.

nut,
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nut. When in the latter ftate, a cryftzlline form of quad-
rilateral flattened columns, or tables, is obferved ; though,
on account of the quarz, which is perfeltly concreted with
it, the exterior, unbroken furface only, in fome parts, ex-
hibits the cryftalline form. On thefe facets the foffil is
even, and of a moderate luftre ; but in the fraure, which
is compa& and rough, it is only glittering. It is opake;
its ftreak of a fomewhat lighter blue ; its hardnefs nearly
that of quarz.

No fign of any volcanic produ& prefenting itfelf in this
foffil, it was obvious, from the very mode of its appearance,
that it could not, by any means, be a native fmalt: for,
muft not the agency of fire have been prefent, to form a
ftony matter, naturally coloured blue by means of
cobalt?

The following fhort narrative of my refearches con-
cerning this foflil, will alfo prove, that it is as far from
being a mountain blue, or containing oxyded copper; not-
withftanding that this is given as the refult of the chemical
experiments made with it at Vienna.

.

Finding that all the acids which I poured upon this mi-
neral, previoufly reduced into fine powder, and freed as
much as poflible from the affociated quarz, would not at-
tack it with the requifite force, I fubjected it to a low red-
heat, combined with twice its wcight of pot-ath, procured
from tartar. After refrigcration, I obferved that the blue
colour had entirely difappeared, and the mafs had affumed
a yellowith-white. When this had bcen triturated, foftencd
in water, then faturated to excefs with nitric acid, digefted
and filtered, there remained undiflolved Siliceous  earth.
T he folution had no colour. In one part of it I immerfcd

polifhed iron; but neither copper, nor any other metallic
| fub-
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fubftance would precipitate.  To the remaining postion
profliat of pot-afh was added, and thus a deep-blue precipi-
tate was produced, which, after ignition, was attracted by
the magnet. From the folution, feparated from this laft by
filtering, liquid cauftic ammoniac threw down fome alumi-
mous earth in a flimy ftate. But the remaining fluid fuffered
no change, on the addition of carbonat of pot-afh.

Silex, alumine, and oxyded iron, are then the conftituent
parts here difcovered.  But their refpeltive proportions
remain to be afcertained by new experiments, to be per-
formed with a greater quantity of this foflil.

As, therefore, not the flighteft trace of copper can be
found in this foffil, it is obvious that it cannot in any re-
fpe&t be confidered as a mountain-blue.

" Nor can I take it for a native Pruffian blue, which it
was confidered to be, in confequence of an inquiry made
into its nature at Chemnitz. Its portion of iron affords no
argument to the contrary ; and the grounds of my opinion
reft upon the following obfervations.

1. a) The native Pruffian blue is found only in moor-
ith grounds or fens, and in thin ftrata. It occurs
immediately under the vegetable mould, and appears
in the form of a loofe white earth, that becomes
blue oaly when expofed to air.

) This blue foffil, on the contrary, is concreted with
a hard vein of quarz, which is inclofed in a ftony
matter of equal hardnefs. Befides, its blue colour
fhews itfclf dire€tly on every recent fraCture ; which
indicates that the foflil was previoufly pofleffed of it.

N 2. a)
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2. @) Native Pruffian blue is immediately deprived of
its colour by fire; at firft it becomes brown, then of

a brick-red, and laftly it melts 'into globules of a
metallic luftre.

4) The foffil from Vorau falls inftantly in pieces,
when urged by the fire. Its cohefion is thereby
loofened, and it affumes the form of a light-grey
flocculent earth; but without fhewing the leaft dif-
pofition to fufle. !

3. @) With borat of foda, and with the phofphats,
the native Pruffian blue runs into a black untranfpa-
rent {coria. '

¢) But the foffil from Vorau yields, when fufed with
- borax, a clear, faint, topaz-ycllow glafs ; and with
a neutral phofphat*; a clear, colourlefs glafs.

4. a) The native Pruffian biue diretly liquefies in
acids, when poured upon it.

4) On the contrary, the foflil from Vorau is with diffi-
culty acted upon by acids.

§. a) Cauftic alkaline lye inftantaneoufly changes the
colour of the native Pruffian blue into a brown.

4) But the colour of the above foffil is not at all
altered by it.

t @ The author conftantly ufes the exprellion Phofphorfalz, wlere-

by concree phofphoric acid might be underftood : but meft probably
he means a neutral phofphat, and efpecially the pho/phar of foda,
which, on accountof its property of promnoting fufion in an eminent
degree, is chicfly employed by mineralogifts and chemifts in exa.
mining fubftances with the blow.pipe.—Hence, the tranflator fubfti-
tutes, in all imilar cafes, the term acusral, or alkaline phofpbar. Tranf,

In
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In the native Pruffian blue, the oxyd of iron is combined
with phofphoric acid; as I have proved in another place ¥.
But it is ftill unknown, by what fubftance the oxyd of iron,
contained in the foffil from Vorau, is modified fo as to acquire

the blue colour.

Another inftance of a fimilar blue colour imparted by
iron, is afforded by the Oriental lapis lazuli. It differs,
however, from the preceding, in this, that its blue colour
is confiderably more pcrmanent in the fire; for, fo long as
the ftone is but moderately ignited, its colour continues
unaltered, and is changed only when the ftone is urged by
a ftronger heat, and is brought into the ftate of fufion.
The lapis lazuli is alfo diftinguithed from the foffil from
Vorau, befides its other conftituent parts, by a proportion
of calcareous earth, which is the caufe of its melting in

fire,

If the above foflil likewife contained lime, I fhould not
hefitate to range it as a varicty of the lapis lazuli; as has
been already done by Mr. Stitz+, with the name of fpu-
rious lapis lazuli. Perhaps may the denomination lazulite

be not quite improper.

Note, I have once mentioned that foffil, as a particular fpecjes
of ferruginous earth, or oxyded iron, with the name of iron-
blue from Vorau; but its proportion of jron feems to be too

fmall to entitle it to that place,

* Chemifche Annalen. 1784, stes Stuck. Seite 396.
-l' Neue Einrichung der K, K. Nawuralicnfammlung s W'lam.
Wienn, 1793, Scite 49.
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XIL

CHEMICAL EXAMINATION
OF THZ

CIRCON, OR JARGON OF CEYLON.

FIRST SECTION*.

AMONG the rough or uncut precious ftones coming from
Ceylon, there occurs a particular genus, hitherte little no-
ticed ; which is diftinguithed from other gems by the fol-
lowing chara&ers,

Its colour confifts of various fhades of pale yellow-green,
and reddifh, altogether inclining to a dim fmoke-grey.
Externally, a greafy glofs is obferved, and it feels fmooth.
The fize of the individual ftones is inconfiderable; com-
monly 20 or 30 of them weigh only one drachm. The
primitive figure of their cryftals is a re@angular four-fided
column (parallelopipedon), with tetrahedral terminations,
the furfaces of which reft on thofe of the column. How-
ever, this form of cryftallization is diftinctly perceptible in

* Auszug aus den Beob, u. Entdeck. aus der Naturkunde, 3 B.

2 St. Berlin, 1789.
very
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very few fpecimens only; as for the greateft part they ard
mercly loofe, minute, rounded grains (abgerundete gefchiebe®.)

But this kind of gems is éminently diftinguifhed by its
fpecific gravity, which I have found to be 4,615+.

Romé de P Ifle was the firft, to my knowledge, who men-
tions thefe gems as a particular fpecies of ftones ; giving
.them the name, Fargon of Ceylon, and ftating their weight,
according to Briffon’s experiments, at 4,416. Other mine-
ralogifts and writers, who notice this ftone, clafs it—fome
with the fapphire, others with the topaz, others with the
ruby, others with the diamond, and fome with the hya-
cinth, But Werner has affigned to it a peculiar place in
the mincralogic fyftem, immediately under the diamond,
and the chryfoberyl, and called it Zircon (Silex cirnonius.)

The jargons do not lofe much of their weight by ig-
nition ; for, upon igniting 300 grains for the fpace of one
hour and a half, and with the greateft intenfity of heat, I
found the lofs to be only one fourth of a grain. This ig-
nition I repecated three times, and quenched them after
each procefs in water. The flones became by this rifty :
the brighter ones loft their fmoke-grey appearance, and
were rendered fimilar to cloudy white-grey quarz; but
fome of the darker {pecimens, as well as fome parts of the
brighter, turncd reddith,  Their natural hardnefs, however,
did not feem to have been impaired.

* A more circumftantial defcription has been given by Emmer-
ting, in his Lebrbuch der Mineralogie, 1. Th. Gieffen, 1593 ; and by
Widenmann, inhis Handbuch der Mineralogie, Leipzig, 17194.

t+ YetI have afterwards found a difference in the fpecific gravity
of ths various fpecies; however, the leat weight that I obferved
wasas high as 4,5 0.

A
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. A,

a) By way of a preparatory analyfis, 200 grains of jar-
gon were levigated in a flint-mortar to a very fubtle pow-
der of a white colour, inciining to a pale flefh-red, whichI
mingled with equal parts of carbonated pot-ath, expofing it

" "to a red-heat for one hour in a filver-crucible. It then

formed a conglutinated mafs, which, upon trituration, I
faturated to excefs, and digefted with muriatic acid. But
this did not at all appear to attack it, as I obtained again
the jargonic powder without the leaft alteraticn, and with
the lofs of only half a grain,

b) Tor this reafon I afrerwards blended the fame pbwdcr
with fix times its quantity of the above alkali, prepared
from tartar, andignited it firongly during five hours.” The
ma’s was rendered compact, and brought to the point of
fulion: yet, when foftened with water, and digefted with
muriatic acid addgd to excefs, the powder of the ftone was
likewife found but listle altered ; and, after wathing, dry-
ing, and ignition, I rccovered it with no more lofs than
two grains,

¢) Upon this, 1 once more added 1200 grains of the
above alkali, and kept the mafs in an ignited itate, until it
aftually fufed ; which, after being again fuper-faturated with
muriatic acid, left behind it 197 grains of undecompofed
jargoa. '

. d) Inext put this povsder into a retort, and poured upon
* it five times its 'quantity of ftrong fulphuric acid, adding to
it one ounce of water ; and when. the liquor had been dif-
N tilled



178 XIL. On the Jargon of Ceylon.

tilled off to drynefs, I foftened the refidue with water.
But even by ’tbis procefs the ftone underwent no obfervable
change. The refidue, when lixiviated and dried, refem-
bled, as before, a fine fandy powder, and weighed 196
grains. From the acid fluid, faturated with alkali, one
grainof a white carth fell down.

The obftinacy with which the jargon refifted every at-
tempt to decompofe it in the above manner, abated my ar-
dour in purfuing farthgr this experiment. But, havingin "
the mean time become acquainted with the powerful efficacy
of cauftic fixed alkalis in loofening the cohefion of parti-
cles in the various fpecies of gems, I refolved to employ .
them alfo for the jargon, and proceeded to the followmg
new expernment

B.

a) Tws bundred grains of finely pulverized jargon were
ignited for two hours in a filver-crucible, with four times
their weight of cauttic foda, and with fuch an intenfity of
heat, that the mafs continued in a ftate of pulpy or thick
fufion. Upon refrigeration, the mafs proved to be very
hard, and was gradually foftened by repeated affufion of
boiling watcr.  The alkali fcemed to have totally loft its
former cautticity, the folution tafting like a weak carbonated
lixivium. When it had been fufficiently fuper-faturated and
digefted with muriatic acid, I did not obferve that any fili-
ceous earth feparated ; und the undiffolved refidue remained’
behind on the filtering paper in the form of a fine fand.like
powder, weighing, after deficcation and ignition, !72
grains.

1 , %) That
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8) That refidue, when again treated in the fame manner
with four times its weight of cauftic foda, afforded a very
firm porous mafs, which, after being digefted with muri-
atic acid, in the manner related, left behind 148 grains of

jargonic powder.

¢) The fame procefsof adding to it four times its weight
of cauftic foda, and fublequent digecftion in muriatic acid,
was tepeated with this laft. After this treatment, therc

ftill remained 127 grains. , )

d) This, treated again for the fourth time in the fame
manner, left 97 grains.

¢) As my ftock of cauftic foda was now exhaufted, I
prepared, inftead of it, a cauftic vegetable alkali, and added
to the above undecompofed 97 grains of jargon fix times
their weight of the above alkali, and kept the mafs, during
feveral hours, in as intenfe an ignition, as the filver-cruci-
ble was able to bear without melting. However, its fufion

“went on but flowly, and was of a pulpy confiftence.
Even boiling water would but diﬂ{cultly liquefy the refrige-
rated mafs. But, when it had been faturated to excefs,
and digefted with muriatic acid in the degree of boiling
heat, a total folution of the jargon enfued.

f) T now poured together all the feveral preceding folu-
tions. The whole of them exhibited a tranfparent fluid,
but fomewhat opalefcent, and with a few light flocculent
particles floating in it. I then faturated this liquor with
carbonated, or mild pot-ath. The earth, which feparated
by this management, gave to the mixture an appearance of
milk, But when colle&ted on the filter, and wafhed, it
firft affumed the form of pafte made of ftarch, ‘and after-

wards dried up to lumps of a vitreous appearance, and of a
N 2 whitith
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whitifh colour, verging upon the grey-green. The fluid
filtered off from it, together with the wafhings, ftill depo-
fited in 2 warm temperature a fmall portion of ecarth,
which I added to the above precipitate.

g) This precipitate contained now all the conftituent
parts of the jargon under examination, but deprived of
their native cohefion. Ouwe half of it I digefted with one
ounce of ftrong muriatic acid, in a heat of confiderable in-
tenfity, and thus I obtained a turbid yellowifh folution,

" from which the undiflfolved part flowly fubfided upon diju-
tion with water.  After the fuperincumbent liquor had been
decanted, and the refiduum digefted with an equal quantity
of boiling muriatic acid, I filtered the folution, and dried the
undiffolved refidue, which ftill remained.’

b) As, inthis inftance, it was my principal defign to dif-
cover, whether any calcareous earth was prefent, I preci-
pitated the diffolved portion from the muriatic folution by
mcans of cauftic ammoniac. It fell down as an extremely
loofe fubftance, refembling a tranfparent flime. But neither
carbonated ammoniac, nor carbonated pot-afh, would pro-
duce the leaft turbidnefs, when added to the feparated clear
liquor. This fhews, that it contained no calcareous earth;
which was alfo confirmcd by feveral other tefts or re-agents
employed for that purpofc.

i) Upon the fecond half of the above precipitate (g) I
affufed a triple quantity of concentrated fulphuric acid, and
abftralted it again by diftillation to drynefs. From the refi-
dual mafs again foftened with water, and which looked like
diffolved ftarch, I feparated the undiffolved part by filtration.
But the filtered fulphuric folution, which was as limpid as

‘water, when combined with various precipitating media,

exhibited
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exhibited precifely the fame phenomena with thofe fhewn by
the foregoing folution, prepared with muriatic acid.

#) The whole of the earth, which remained from both
folutions (g) and (1), weighed, after-ignition, 86% grains,
and refembled a fine fandy powder. It was then mingled
with four times its weight of carbonated pot-afh, gnd fub-
jected to ignition in a filver-crucible, until it entered into
complete fufion. When the mafs was again foftencd in
water, it was found ftill hard, and of difficult folu'tion,
However, a very fubtle, heavy, and, apparently, tena-
cious earth, was depofited, which, collefted and - xgmted
was found to weigh 281 grains. :

1) The clear and colourlefs alkaline lixivium I di\}idcgl
into two parts. One half of it I faturated with mugjatic
acid; by which treatment;, a white, puffy, gelatinous
carth feparated, no portion of which, however, would
re-diffolve, by adding a fuperabundant quantity of the fame
acid. The other half 1 firft diluted with plenty of water,
and then gradually faturated it to excefs with muriatic acid.
It continued clear and limpid ; and by this I was convinced,
that the above was merely filiceous earth 3 which, therefore,
after dedu@ting the 28} grains of earth from the 861 grains
that were fufed with the pot-ath (#), amounted to 58
grains,

Nore. ‘This is the order of examination in which I proceed, with
refpeét to thofc earths, which, on analyfis, T have fome rea-
fons to confider previoufly as belonging to the filiceous genus,
By this method [ moft furely avoid the error, perhaps not un-
frequent, of immediately calling any earth, that on the firft
attempt does not appear to diffolve in acids, merely filiccous.
T likewife largely dilute with water the alkaline folution of the
Gliceous earth, and combine it to excefs with any acid—(in

which cafe, however, no precipitate enfues, becaufe the fili-
N3 ceous.
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ceous earth thus circumftanced is really foluble in water.)—
And when upon this I evaporate it to drynefs, with the aflift-
ance of heat, and foften again the dry falt with water, I find
the filiceous earth, that was before held in folution, at the

bottom of the veﬂcl in the form of fine cryftalline grains of
« fand.

m) Thofe 281 grains of earth, that were left behind on
the treatment with alkali (#), I digefted in a boiling heat,
with an abundance of nitro-muriatic acid. - A refidue was
left, weighing, upon ignition, 16 grains.

n) Thefe undiffolved 16 grains, blended with fix parts of
cauftic pot-afh, were expofed for fome hours to a red heat.
The colourlefs fluid, which was filtered off from the mafs
when again liquefied with water, was not rendered turbid
by the addition of fulphuric acid. But when expofed to a
raifed temperature, it formed a gelatinous mafs, which, af-

, ter thorough deficcation, and the feparation of the remain-
ing falt by fubfcquent affufion of water, left three grains of
Siliceous earth behind, in the form of fand. :

0) The remainder of the alkaline folution (#), was fub-
je@ed to dlgefhon with boiling aqua regia, The earth,
contrary to cuftom, fwelled into a flimy matter, and the ll-
quor acquired a greenith tinge. I filtered the folution pre-
vioufly diluted with water; mixed it with the preceding,
which was likewife prepared with nitro-muriatic acid (m),and
added pruffiat of pot-ath. The greyifh-green precipitate
thus produced, when heated to rednefs, weighed no more
than half a grain. The portion of oxyded irom, thus de-
teCted in the jargon under examination, may therefore be
eftimated at one fourth of a grain.

~ Note, Some phenomena which appeared on examining this pre.
cipitate, obtained by mcans of prufliated poteafh, led me to
fufpet



XIL On the Jargon of Ceylon. 183

fufpe a flight trace of the ];refence of Nickel. However,
fince, onevery fubfequent examination of the jargon, no fuch
indication any more occurred to me, 1 think the above ap-
pearance to have been merely accidental.

p) Carbonated vegetable alkali, being then added to the
nitro-muriatic folution, precipitated of a white colour the re-
maining portion of earth, which it ftill contained. This
earth, upon examination, was found to be of exa&ly the
ame nature with that obtained from the firft folutions. '

* q) After the refidual undiffolved earth had been ignited,
it weighed five grains. I confider this as the remainder of .
the rough jargon, which had eluded the attempts to decom~
pofe; it the farther analyfis of which, from the minutenefs
of its quantity, could not be undertaken.

C.

I now proceeded to the clofer examination of that part of
the jargon, which was found to be foluble in acids.

a) According to the eftablifhed rule, the above fulphuric
folution (B. s) fhould be fuppofed to contain either mag-
nefian, or aluminous earth, or a mixture of both. How-
ever, the tafte gave not the leaft indication of either. On
the contrary, it was hardly diftinguifhable from that of pure
fulphuric acid, and but gently aftringent. In endeavouring
to cryftallize it, I expelled a part by evaporation, combined
the remainder with a proportionate quantity of pet-ath,
and waited to fee whether aluminous cryftals would form,
It is true, on farther evaporation, there feparated a cryftal-
line milk-white cruft ;. which, however, could not be taken

: N 4 for -~



184. XII. On the Jurgon of Ceylon.

for alum, but only fulphat of pot-afh, together with which
a portlon of the diffolved earth was depofited.

b) To carry the experiment farther, I diffolved the
above-mentioned faline fediment in water; and in order to
~ colle&t the whole quantity of the jargonic earth, I likewife

diffolved that portion of it, which I had recovered from the
muriatic folution (B, g), by means of ammoniac, as well as
that which I had precipitated by vegetable alkali, from the
nitro-muriatic folution (B. p). Both thefe laft I diffolved
in dilute fulphuric acid, and added the folutions to thc pre-
ceding.

. ¢) I now once more direted my attention to the metallic
ingredient in the jargon, to detect which, I could employ
only the pruffiat of pot.ath. The firft portion which was
added, produced in the colourlefs folution a dirty olive-
green; but fubfcquent additions; made by degrees, tinged
the mixture of a deep-blue. After the blue precipitate had
fubfided, it was colleCted and dried. It weighed three
grains ; of which the proportion of iren may be eftimated
at a fourth part, that is, three fourths of a grain,

d) Upon this I faturated the whole of the fulphuric fo-
lution with cryftallized alkali, prepared from tartar; on
which the earth, which {feparated, impartcd to the mixture an
uniform, ‘milky -appearance. The earth thus depofited and
wathed, was fubjected, while yet moift, to the following
experiments,

¢) In diluted and gently warmed fulphuric acid it dif~
folved without any eftervelcence, though it had been preci~
pitated by carbonated alkali ; which fhews, that this earth
has noaffinity with carbonic acid.  The fulphuric acid took
up a large quantity of it. I continued adding this earth to
the
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the acid, until the laft portion.gave the folution an opaline
appearance ; but this again difappeared on the addition of a
flight quantity of fulphuric acid, fo that the folution then
became clear. After cooling, it congealed into a milk-
white, pulpy fubftance. For this reafon I again added a lit-
tle {ulphuric acid, which, affifted by a low heat, rendered
the folution again limpid, fo that it no longer coagulated in
‘the cold. I then left it ftanding at reft in a low tempera-
ture, and after fome days I found the greateft part of it fhot
into fmall, detached, and clear cryftalline groups, in radii
of a'flattened quadrilateral columnar form, diverging from a
common centre, and terminating in fharp points. Their
tafte was but little four, and left on the torgue a flight
aftringency. When thrown into water, they foon and ea-
fily diffolved, at the fame time that they loft their lim-
pidity and became turbid. The remainder of the folution
ftill afforded fome cryftals of a fine granular form; and the
laft portion thickened into an irregularly fhaped mafs.

. f) Dittilled vinegar, concentrated to a fourth part of its
bulk by freezing, diffolved the earth with equal readinefs,
receiving from it the peculiar tafte already mentioned.
This acetic folution dried by heat into a pulverulent refidue,’
deliquefcing in the air. :

€) I likewife boiled a portion of the jargonic earth with
a lye of concentrated and cauftic lixivium of pot-afh, pre-
vioufly heated to boiling. The earth merely fubfided in it
in aloofe, flocculent farm, without being diffolved.

%) It is, then, manifeft, from the foregoing experi-
ments, that the Fargonia, or jargonic earth, is entirely
different from the aluminous. - That it is equally diftinét -
from the magnefian earth, has already been proved by the

tota) abfence of all magnefian tafte in the fulphuric folu-
) tion,
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tion, as well as by its incapability of abferbing carbonic
acid. However, that no circumftance might be left unex-
plored in this examinationy I re-diffolved in fulphuric acid
- the portion that yet remained ; and having faturated with
carbonat of lime the folution heated to boiling, 1 filtered
the fluid from it after cooling. But neither the tafte, nor
any other re—agcms, could difcover the fmallcﬁ fign of
magnefia.

i) When this earth was tried with the blow-pipe
upon charcoal, the phofphoric falt proved unable to dif-
folve any part of it, although its action was long conti«
nued; for the earth remained in the clear globuie of that
falt without any alteration. Nor was it found in any way
attacked, when fufed with foda in the fmall filver-fpoon,
However, it diflolved by degrees, completely, and without
bubbling, in glafs of borax ; and the bead, thus produccd

f=2]
continued perfedtly clear and colourlefs.

From thc refult of thefe cxperimerts concerning the pro-
perties and relations of the earth extrated from the j jargon,
I think myfelf juftified in confidering it as a new, diffins?,
finple earth, before unknown’; and at prefeat 1 give it the
name of Zircon-earth (Terra ercama'), until it may,
pethaps, be found in other fpecies of ftones, or pofleffed of
other properties, that may glve rife to a more appropriate
dcnomination, :

In the mean time, I wifh that the above fa&ts may ex-
cite that attention which I think they deferve: in order to
induce one or more eminent chemical analyfts to repeat

——

* In this country JARGONIA, Tranfl.
: e e ‘ thefe
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thefe refearches, ,wl;ereby the refults of my own may be
cither confirmed or corretted. .

The proportion of the ingredients, conftituting the jar-
gon, is yet left to be determined. But it is obvious, that,
whenever new ¢onftituent parts are difcovered, the nature
of which is as yet entirely unknown, and which do not ad-
mit of being treated by the methods hitherto pra@ifed, the
determination of their proportions cannot be brought to thag
high degree of accuracy, which may be expefted when the
Chemift purfues a beaten path, and cannot want a chemical
knowledge of the conftituent parts which he meets with in
the fubject under bis examination.

Hence, as from the two hundred grains of the jargon,
{ubjected to this analyfis, I obtained

Silex . . B.)) . . . 58 grs.} 61 grs.
n) . '3
Oxyd of iron . o) 3 } .
C.o¢) . 4 ’
Remainder of undecompofcd
jargen . B.g) . . . . [

The quantity of this newly dx(covered
JARGONIA may be eftimated at 133

200

And fuppofing that thefe remaining undecompofed five'
grains contain the fame proportion of conftituent parts, we
may eftimate the ingredients in 100 parts of the jargan
to be the following:

Siiuex
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Silex . . . . ., . . . 31,50
Oxyd of iron . . ., + ., . 0,50
Fargomia . . . . . . . 68

100

SECQND SECTION. ™

. SINCE repeated experience has fhewn me the powerful
influence which the cauftic alkali, when" employed in the
liquid ftate, exerts in promoting a more complete decompo-
fition of the harder fpecies of ftones » 1 could not avoid fub-
Je€ting the jargon likewife to this method ‘of treatment,
But to avoid fuperfluous prolixity in this effay, I fhall con-
fine the circumftantial detail of thefe new experiments to
that analytical procefs only, which I have found the moft
convenient.

A.

@) One hundred grains of feleGed jargons, previoufly
comminuted in the fteel-mortar, were ground with water to
amoft fubtle powder, in the triturating dith-made of flint.
When dried and ignited, they were found to have acquired
sue half grair of additional weight.

6) The powder of thefe ftones was next ftrongly digefted
ina menftruum, compounded of 1 ounce of muriatic acid,

and half an ounce of the nitric, Cauftic ammoniac, poured

into the filtered bright-yellow fluid, ‘produced a yellowifh-
white Precipitation, weighing ‘two grains after drying.
The iron, which this precipitate contained, was re-diflolved
in moderately ftrong muriatic acid, poured upon it in the

cold;
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cold ; another part of it remained undiffolved, and was fe-
parated by’ filtration. The fesruginous contents of this
laft yellowifh folution were again thrown down, in the
form of brown, flocculent particles, by means of cauftic
ammoniac; after which they were colleéted and ignited
upon charcoal. .The precipitate appeared then in black,
thining grains, whigh.obeyed the magnet, and weighed
4 grain,
i

That portion which would not again diffolve, and which
ftill prefesved. is former. yellowith-white hue, I likewife
heated to rednefs, upon a piece of charcoal. By this
management itacquired a faint, dark-brown colour at the
firt moment of ignition:—a phenomenon which does not
ufually take place, except in the white oxyd of mangane: le.
. This portion weighed £ of a grain.

¢) Upon the pulverized jargon, after treatment with
acids, and adding the above-mentioned refiduum of  of a
. grain (&), I poured two ounces and a half of a .cauftic lye,
in which the faline part made half the weight. The whole
was then infpiffated in a filver-crucible to drynefs, and mo-
derately ignited for two hours ; by which treatment the
mafs preferved a pap-like confiftence. When refrigerated, -
I foftened the indurated, grey-white mafs with water. The
powder of the ftone, thus feparated from the alkaline Iye,
when wathed and dried in a low-heat, now refembled
elutriated chalk, and wexghed 128 grains,

d) I then faturated the clear alkaline lixivium (c) with
fulphuric acid. By this it was not rendered turbid ; but
only after it had been evaporated to drynefs, and the faline
mafs again foftened with water, there appeared filiceous
carth, amounting to three grains after ignition,

¢) The
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¢) The above jargonic powder (¢), being now prepared
for folution in acids, I firft affufed upon it eight times its
weight of water ; and upon this mixture, which had af-
fumed a milky appearance, I poured a fufficient quantity of
dilute fulphuric acid. In this menftruum, affifted by heat,
the whole of the powder (a few impurities excepted), dif3.
folved into a limpid, colourlefs liquor. After cooling,
there fettled around the fides and bottom of the glafs-veflel
an irregular cruft, confifting of white cryftalline grains;
which again diffolved upon affufing more water of a warm
temperature. This being done, the colourleis folution was
evaporated with a low heat. At the beginning of the pro-
cefs it remained clear, but afterwards it coagulated into
dn uniform, peliucid jelly.

f) When this gelatinous coagulum had again been di-
gefted with a large quantity of water, it diflolved into the
form of tranfparent, vifcid grains ; which, collcéted on the
filter, and deficcated, refembled glafly fand. Thefe being
expofed to a red heat, with four parts of mild vegetable al-
kali, and the mals re-diffolved in water, left behind
3 grains of earth. Sulphuric acid precipitated the filiceous
earth, which was diffolved in the alkaline folution, in its
ufual limy form. Its quantity amounted, after ignition, te
24 grains,

g) After thofe three grains of earth(f), had been re-
diflolved in fulphuric acid, and, along with their folvent,
added to the remainder of the foregoing folution, I preci-
pitated the jargonic earth contained in that fluid, by means
of a boiling lye of carbonated pot-ath. The precipitated
carth, edulcorated and dried in the air, was of a moderately
loofe cohefion, of a white colour, a little inclining to that of
fleth, and weighed 122 grains, One fourth part of it,

' 5 . when
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- when ignited, amounted to 17} grains; which gives 69 for
the whole. ‘

Therefore, the conttituent parts of the jargons, analyfed,
are, iy one buudred, , -

N

Fargonicearth . . . g) . . . . 69,
Silex « . . . . . d) . .3

- f) - -2

K3
*

From which fubtratted a)

Oxydofirom . . . . b)) . . . . 050

96
Los . ¢
100
et
B.

S

"I fhall farther mention fome of my other analytical pro-
cefles, repeated on that fubje& under circumftances fome-
what diverfified, and alfo the obfervations which have
occurred to me concerning the chemical habitudes, or re-
lations of jargonic earth.

a) Both the accurate difcovery of the proportion of the
filiceous earth, and its thorough feparation from the earth of
jargon, are rendered highly difficult by their intimate union,
as well as by their reciprocal folution of each other. This
end I have attained, in the (ureft way, by the method juft,

: now
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now defcribed : and for this reafon I recommend this as the
beft among feveral that I have attempted. However,
there feems to obtain fome little difference in the propor-
tion of the filiccous carth, depending on the nature of the
feveral yarieties of the jargon; which is likewife made
probable by the fmall diffcrences in the fpecific weight of
various fpecimens of this ftone.

&) 1If, upon the mals obtained by foftening the jargon'
with water, after its ignition with c;uiﬁic‘alkali, muriatic
or fulphuric acid be immediately poured, to a flight degree
- of fuper-faturation, the whole is direétly diffolved, clearly,
and without refidye. The earth precipitated by means of
alkali from this folution, hardens, during deliccation in
warmth, into tranfparent, vitreoys, heavy, folid, and brittle
lumps; which, in the moment they are removed from the
heat, fly into fmall pieces, with vehemence and noife;
fome of which, if not inclofed in paper, are often thrown to
a great diftance.  The higher the temperature in which the
earth has been dried, the greater is the refidue left behind
undiffolved, when again conveyed into acid menftrua, for
folution. "

¢) Itdees not feem that the boiling of rough, pulverized
jargon, in acids, is fully competent to extract completely
their proportion of iron. 1If, therefore, the preparcd earth
of jargon be again diffolved in an acid, and combined with
prafliat of pot-afh, the ferruginous remainder will appear in
the form of a precipitate, fometimes of a Pruffian-blue; at
others, of a bright mountain-blue. But this precipitate is.
unable to indicate the true quantity of iron which it ex-
hibits ; for it confifts not only of a fmall portion of oxyded
iron, but alfo of 2 much greater part of jargonic earth,
thrown down along with it, which afterwards refifts a far-
‘ther feparation. It is, from the prefence of this earth,-
united
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united with the precipitated iron, that the above precipitate
acquires a pale, reddifh colour after ignition, and is hardly
attrated by the magnet.

Cenfequently, not fo much with the view of afcertaining
the proportion of the conftituent parts, as to produce the
jargonia abfolutely free from iron, it is advifeable to re-
diffolve the earth firft obtained, in an acid, and to feparate
that fmall remainder of iron by pruffiated alkali. The
iron being thus got rid of, the earth of circon, now per-
fe&ly pure, thould be at laft precupxtatcd by means of anal-
kali, in a heat of ebullition.

d) To obtain the circon-earth in a ftate of eafy folution
in acids, it is neceffary that, after precipitation and wathing,
it fhould be dried in a gentle heat only. Strongly ignited
earth of jargon will not diffolve ir acids, unlefs again pre-
vioufly prepared for that procefs by igniting it along with
cauftic alkali.

¢) When the jargonia is to be precipitated from acid
folutions, by means of carbonated pot-afh, the point of fa-
" turation fhould not be exceeded; fince, otherwife, in
proportion to the excefs of alkali added, it will, either in
part or wholly, be re-diffolved in the fluid, and can only
then be made to re-appear by adding frefh acid to the fuper-
fluous alkali. However, this earth is not re-diffolved, if
the precipitation is performed by cauftic vegetable alkali,
though the fluid thould happen to be fuper-faturated with
the falt.

J) Of all the acid folutions of jargonic earth, that
. which is prepared with muriatic acid has the greateft ten<
dency to cryftallize. If committed to fpontaneous evapo-
“ration, the muriat af jargonia fhoots into very flender, acicu-

- lar
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lar cryftals, radiated in a diverging dire&ion, which cone

0

tinue dry on expofure to air.

g) The jargonia is not at all difpofed to vitrifaction ;
which is proved by the following experiment. A glafs
frit, compofed of ‘60 grains of jargonia, and 40 grains of
mild alkali prepared from tartar, was expofed, in a cruci-
ble made of clay, to an intenfe and long continued fire.
But by this procefs not only was no union of thefe two
fubftunces effe@ed, but they even entirely feparated. The
alkali fixed itfelf on the fides of the veflel in indurated
grains ; and in the middle the jargonic earth lay by itfelf,
in the form of a coarfe, harth, and loofely conglutinated
powder, of a yellowilh-white colour.
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-~ XIII. -

CHEMICAL EXAM[NATION

OF

HYACINTIM.

——

ON giving the firft information of the new fimple earth
difcovered in the Jargon of Ceylon, I declared, at the fame
time, my earneft defire of feeing this difcovery farther pure
fued, and confirmed by probatory refearches of able che-
mifts.  That with, however, remained unfulfilled, with the
exception of fome few experiments made by Gmelin. It is
probable that the few opportunities, which have hitherto oce
curred of obtaining jargon pebbles in a fufficient quantity,
bave prevented chemifts fram inftituting a particular in-
quiry into their nature. They will, therefore, it is hoped,
find pleafure in hearing, that the fame earth is likewife con-
tained in another gem, the Hyacinth, which may be eafily
obtained, and in fufficient quantity, ‘This information will,
perhaps, caufe furprize, fince the analyfis of the Hyacinth,
publithed by Torb. Bergman, appears to have been long
fince confirmed by its gencral reception. Accarding to
this, the Hyacinth is fuppofed to confift of,

02 40
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40 . . . drgil,

25 . . . Silex,

20 . . . Lime, and
13 . . . Oxydofiron.

Thercefore, to obviate all doubts that may arife concern-
ing the corre&nefs of my prefent analyfis, I declare be-
fore hand, that it is not merely the refult of one fingle and
fuperficial decompofition of the Hyacinth, but of feveral
analyfes of that gem, performed at different intervals of
time, and in every refpect complete.

Thenative country of the Hyacinth, which was _the fub-
jet of the following experiments, is Ceylon.—Whether
thofe fpecies of ftones, which in European countries, in
Bobemia, Italy, and France, for inftance, are indicated
by this denomination, are true Hyacinths, I have not,
as yet, been able to convince myfelf by any fatisfactory
proof.

I have found the fpecific gravity of the genuine Hyacinth
for the moft part to agree with that of the Jargon; that is,
according to its varicties, from 4,545 to 4,620.

The detail of the experiments, which, with fome vari-
ations, I repeated with the Hyacinth, may be the lefs cir-
‘cumftantial, fince, in eflential points, the fame holds good
with refpect to this gem, as what I have ftated in the fecond
feGtion of the preceding effay to belong to the Jargon,
its analyfis and its conftituent parts.

a) One hundred grains of Hyacinth received, by leviga-
tion in the flint-mortar, an increafe of weight of £ grain;
which thews that its hardnefs is not materially different
from that of the jargon

$) This
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6) This pulverized hyacinth, digefted with two ounces
* ef nitro-muriatic acid, yielded, upon faturating the folution
with pot-afh, a light-brown precipitate, of 3! grains, when
dried. Ammoniac, added to it, diffolved nothing; and it
remained colourlefs. After the precipitate had been again
feparated from the volatile alkali, I put it into muriatic
acid, which diflolved its ferruginous contents, leaving a
white earth behind, which, when ignited, weighed 1}
grain. The portion of iren, precipitated by cauftic am-
moniac from the muriatic folution, weighed % grain, when -
ignited, and became black and refplendent. I fufed it
with a neutral phofphat, upon charcoal, in order to find
whether it contained manganefe ; but no trage of it was -
perceptible.

« ¢) The above 11 grains of carth () were now added
again to the hyacinth, after treatment with acids. The
flone was then fubje&ted to red-heat, with fix times its .
quantity of cauftic alkali, in the manner explained in the
effay on the jargon of Ceylon ; the ignited mafs was again
liquefied with water; and the earth remaining after this
procefs weighed 123 grains, when collefted, edulcorated,
and dried.

d) The alkaline lixivium was then faturated with mu-
riatic acid, and evaporated. At firft it continued clear ;
but towards the end filiceous earth feparated, the quantity of
‘which, after ignition, amounted to 6 grains,

) Upon thofe 123 grains, previoufly well wafhed with
water, I poured a fufficient quantity. of muriatic acid;
which, with the affiftance of heat, diffolved nearly the
whole, a trifling refiduc excepted." This muriatic folution,
evaporated in a moderate heat to a fixth or eighth part,
loft its fluidity, and formed a limpid gelatinous eoagulum.

O3 It
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It was then covered with water, and expofed, with re-
peated agitation, to a digefting heat, By this management,
the filiceous earth feparated in flimy, intumefced grains, and
weighed, after ignition, 23% grains. -

f) The folution, thus freed from its filex, was now fatu-
rated with a boiling lye of mild alkali ; and the precipitate
was wafhed and dried in the air. This laft weighed 114
grains, proving, upon every trial, to be jargonic earth. A
fourth part of it, heated to rednefs, weighed 16} grains;
which make the whole amount to 66 grains.

" g) The above 6 grains (4), with the 23} grains (¢) in
the whole 291 grains of filiceous earth, were ignited with
a quadruple weight of vegetable alkali., When this mafs
had been again foftened with water, it left a refidue, which
1 extracted by muriatic acid. From this muriatic folution,
alfo, when faturated with pot-afh, jargonic earth fell down,
weighing 4 grains after ignition. Hence, fubtralting
thefe, the quantity of filiceous earth is reduced to 25%
grains. -

One bundred parts of hyacinth, therefore, have given

Jargomia . . f) . . 66} . 70
g -« 4
Silex . . . g) . . 2si
Subtra® . a) . . }
, 25 . . 25
Oxydofivom . b) . . . . . . 0,50
95,50
- Lofs 4,50
100

What
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What I bhave already mentioned, when treating of the
jargon of Ceylon, both with refpe& to the variation in the
proportion of the filex, and the fmall quantity of iron ftill
remaining, which may be feparated by means of Pruffian
alkali, applies likewife to the hyacinth.

Hence, the jargon of Ceylon, and the byacinth, fhould, in
future, be ranked in the feries of natural bodies as two
fpecies ; or, if it be preferred, as two genera, under one pe-
culiar and diftin& order of flones. .But which of thefe two
is entitled to preference, in giving its name to the ge-
nus ?—The jargon has, indeed, already obtained that
diftinction ; but ought it not to be transferred to the hya-
. cinth, being a gem much older, longer known, and more
~ efteemed ?—If fo, the denomination byacinth-earth fhould
then be adopted, and fubflitated to that of circonia, or
Jargonia.

0+
. XIV.
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XIV.

CHEMICAL EXAMINATION
OF THE SUPPOSED

. HUNGARIAN RED SHORL.

——

THE foflil, found at Beinik*, in Hungary, and called
" red Shirl, is there dug up from a bed of quarz, ftratified
with fhiftofe mica. Its colour is a pale brownifh-red. Its .
figure is a column ftrongly furrowed, or channelled, length-
ways, which, in my fpecimens, exhibits a rectangular paral-
lelopipedon.  The larger fpecimens which I poffefs are
£ inch thick; but thefe thorls are commonly thinner, and
form only needle-thaped cryftals, the external furfaces of |
which are ftriated, and, as well as thofe of the fragments,
ftrongly fhining. Their crofs fraGure is foliated ; the
* longitudinal fracture of a medium between the foiiated and
uneven, and in fome parts of the minute conchoidal. The
fplinters of this foffil, and thin edges, are tranfparent, like
the light-red filver-ore, which, in general, it very much

® Borm mentions Rbhoniz as the place .where it is found. See
his Caralogue Meth. €1 Rais, de la Colle&l. d. Fofil. Tom. i,p. 168.

re-
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refembles when in fragments. It breaks into fmall acute-
angular pieces, which, however, thew a very great hard-
nefs on trituration ; and the colour of the powder is between
the orange and brick-red. Its fpecific gravity I have
found to be 4,180. )

It was undoubtedly the oblong form, together with the
firiated, fluted furface of its cryftals, which occafioned this
foffil to be clafled under the tribe of thorl : whereas other
mineralogifts think themfelves entitled, from its colour and
frature, to reckon it a garnet.

But it will be made evident by the refults of the following
analyfis, that this mineral body belongs neither to the
“one nor to the other of thofe fpecies of ftones, nor at all to
the clafs comprifing the genera of earths and ftones. On
the contrary, it will appear that it confifts of a peculiar,
diftinéd, metallic fubflance®. ‘

A ’

1

a) l cxpo(éd a piece of this mineral, in a crucible made of
clay, to the heat of the porcelain furnace. By this it fuffered
no change as to figure and luftre; but the colour paffed in-
to a deep brown-red. :

$) Another fpecimen, that was fubje&ed to a porcelain
heat in a charcoal-crucible, burft into angular grains ; while

® For the quantity of this rather fcarce foffil, requifite to this
amalyfis, 1 am mdebted to the kindnefs of Counr Wiirben, of

Vienna.
its
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its colour changed to a faint light-brown, and fcarcely any
of its original luftre remained.

¢) When fufed with an alkaline phofphat, upon char-
coal, before the blow-pipe, no folution enfues. The
‘globule acquires a pale reddifh-grey, and turns opake.
A gentle preflure makes it fall afunder, in the form of
fand. . "

d) Mclted borat of foda (borax) diffolves it, uniting with
it to a clear vitreous bead of an hyacinthine red.

¢) If the powder of this foffil be fufed in the filver fpoon
with foda, it gradually diffolves, and the globule becomes
untranfparent, and of a reddifh white colour, after cooling.

-

B.

In order to examine the agency of acids on this mineraly
when finely pulverized, I inferted feveral portions of it in
four feparate phials, and poured upon one fulphuric, upon
the other nitric, upon the third muriatic, and upon the laft

* mitroemuriatic acid 3 fubjeting them all to long digeftion in
a ftrong hcat. No allion enfued in either ; for the foffil
was again taken out of each acid without any alteration.

C.

Having blended one bundred grains of the foffil, finely
levigated with four times its weight of cauftic pot-afh, 1
expofed it to a red-heat for onc hour. When removed
from the fire, I foftened it by water, fuper-faturated with
muriati; acid, and fubjected it to digeftion. There feemed

1 but
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but little of it diffolved, and the undiffolved part lay at
the bottom of the veflel, as a white, tenacious, and heavy
earth. When the mixture was thrown upon the filter,
in order to feparate the fluid, it pafled through the pores of
the paper in the form of milk. For this reafon, I put the
whole again together into one mafs, diluting it with a
greater quantity of water; and the earth having fubfided
after 24 hours, the water was decanted, and the fediment
‘dried in a warm temperature. By this management it
again acquired a reddifh colour.

This feemed to indicate that the cohefion of this fhérl
was not yet perfe&ly loofened. I therefore ignited it once
more with 200 grains of the cauftic falt, and again digefted,
with muriatic acid, the mafs previoufly foftencd. Even in
this cafe the mixture refembled milk, and continued feveral
days in this ftate, without becoming clear. I diluted it
then with more water, and made it boil : upon which the
earth feparated in detached, flocculent particles, which then
admitted of being coMelted on the filter. But they ad-
hered to it very firmly and clammily ; which, upon exficca«
tion, rendered its feparation difficult.

I inftituted feveral preliminary experiments with that
portion which could be colle®ted; by which I learnt, that,
in this inftance, I was engaged with a peculiar metallic
oxyd. ' *

D.

1 repeated the decompofition of the foffil with fuch a
variation of the procefs, as to avoid the difficulty in fe-
parating and colleing the precipitate, which took place
in the preceding attempts.

Twe
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Two bundred grains of the foflil, finely pulverized, and
mingled with five times their, quantity of carbonated alkali,
were ignited in a porcelain-pot.  The mixture entered into
a thin fufion ; but when- poured out, it coagulated to a
greyith-white, denfe mafs of acicular cryftals, at the upper
furface, and of a fibrous fra&ure. ‘This I triturated and
liquefied in boiling water. A white precipitate foon fub-
fided, from which the fupcrnatant liquor was filtered off,
and faturated with nuriatic acid. By this mamagement, a
white, flimy earth fell down, that weighed eight grains
after drying, and confifted of a mixture of argillaceous and

filiceous earths.
7

The refiduum, wathed, and deficcated in a gentle heat,
appeared as a white loofe carth, and weighed 328 grains.

L.

This white earth was fubjetted to a number of experi-.
ments; the refults of which were, as follows.

1. Its relations to acids.

a) I foon diffolved in dilute Julphuric acidy and afforded
a clear folution, which, when expofed to the air, evapo-
. rated, leaving a white, turbid, pafte-like fubftance behind
it.

b) Nitric acid likewife formed with it a limpid folution.
By fpontaneous evaporation, this acquired an oily confift-
ence, and depofited minute tranfparent cryftals, the primi-
tive figure of which was an oblong rhomb, and feemcd to
changeinto an hexahedral plate, or table, by the truncation
of its two oppofite acute angular ends.

5 ¢) When
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¢) When the folution of this earth in muriatic acid was
left to evaporate of itfelf, it thickened to a bright-yellow,
clear, gelatinous fubftance, beneath which there thot a
quantity of very fmall clear, cryftalline grains, of a cubi-
cal form.

In thefe acid folutions there remained between five and
fix parts of filiceous earth in the hundred. However, 2
quantity of filiceous earth, to appearance ftill more condera-
ble, was yet left behind, in combination with the white earth,
and entered with it into the folutions. Itis by this circum-
ftance that thefe folutions are reduced to a gelatinous coagu-
lum, and that a more regular cryftallization is impeded.

v

2. Relations of thefe folutions to the precipitating media.

a) Carbonat of pot-afh precipitates the diffolved earth in
a white, light, flocculent form.

b) Cauftic ammoniac prpduces'the fame cffe@.

¢) Pruffiat of pot-afb affords a largc precnpxtate, mixed of
grafs-green and brown.

d) Tinéture of galls, or gallic acid, throws down a brown-
red precipitate, of very confiderable bulk. If the folution
has not been. previoufly diluted with much water, it con-
geals like blood. Alkalis feparate nothing trom the de<
canted fluid. The precipitate, when colleted, wafhed,
and dried, has the appearance of Kerme’s mineral (red ful-
phurated oxyd ofantimony). When I expofed 1§ grains of
this powder to a weak heat, upon coals, in afmall crucible, it
immediately glimmered, and turned white. ‘After this de-
gree of ignitiom, it was found to weigh 6 grains.

¢) When
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¢) When combined with acid of arfenic, a white preci
pitate enfues.

f) The fame is occafioned by phe/phoric acid.

g) Aeid of tartar produces a white precipitate, but which
foon entirely re-diffolves.

b) The fame takes place upon the addition of exalic acid,

i) A fmall flick of tin was immerfed in a phial, full of a
muriatic folution of the foflil, and provided with a ftopper.
After fome minutes a faint rofe-colour fhewed itfelf around
the ftick of tin, paffing, at luft, into a beautiful amethyftine
red.

k) Another phial; capable of being clofed with a ftopper,
was filled with this muriatic folution, but diluted with fix
times the quantity of water ; and into this I put a fmall
ftick of zinc. ‘The folution at firft changed to a violet,
but afterwards to a decp indigo-blue. When placed in a
warm temperature, in an uncovered difh, the folution gradu-
ally loft its colour, and depofiteda white, bulky precipitate ;
which, when feparated by filtration, and again diffolved in
muriatic acid, retained the fame properties as the earth did
before the fulution.

/) But the muriatic folution, when combined with
Habneman’s acidulous liguory impregnated with [ulplureous
gas*, remamed unaltered. ' '

m) However, Boguin’s fulplmret of ammoniac, adled to
that mixture, gave it a dirty, green colour, and produced
blucith-green precipitate. If the white earth, in the dry

* Hahneman’s ¥ine Proof. See Gren’s Pnnc:plcs of Chcmx(try,
vol, ii. page 253. mose.—Tranfl

Satey
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Jtate, be covered with this fluid, it is immediately tinged of
a brownifh-green.

3. Habitudes of the above-mentioned earth in the dry way.

a). Fifty grains of the white earth, mentioned above,
when ignited in a crucible, were aftcrwards found to
weigh 38 grains, As long as it continued warm, it ex-
hibited the yellow colour of fulphur; which, however, dif
appeared upon cooling. This earth, afier 1gmtlon, is no
longer afted on by acid menftrua.

5) But if the earth be heated to rednefs upon charcoal,
it firft becomes reddith, and then of a flate=blue. By this
treatment it alfo fufesinta an ill-fhaped globule, which, after
refrigeration, prefents a finely radiated furface. However,
this melting is cffeted, perhaps, only by a fmall portion of
alkali, which ftill adheres to the earth.

/
: ¢) The fame earth, when fufed upon charcoal, with a
neutral phofphat and borax, or with [sda, in the fmall fpoon,
 yields the fame refults as does the rough foflil, when treated
" with thefe fluxes. (A.c, d. e).

4", This white earth, alfo, mixed and conveyed with a
proper enamel-flux, upon porcelain, and baked, produced a
pure ftraw-yellow colour, of a good body. This colour
was likewife obtained by the raw mineral.

e) Atlaft I attempted to reduce it to the reguline ftate,
For this purpofe I blended 60 grains of the. white earth,
.' ignited, with 30 grains of pulverized colsphony (the refidue
after the diftillation of the etherial oil from turpentine),
and caufed this laft to burn away by means of a gentle

fire. No fooner had the flame ceafed, than the earth ap-
peared
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peared again as white as before. It was next divided into
two parts. The one half of it was mingled with 20
grains of pulverized white glafs and 10 grains of calcined
borax, and inclofed together in a crucible made of charcoal.
The other half was introduced—alone—into the cavity of
the charcoal-crucible, coveredonly withamixture of glafsand
borax. Both crucibles, well fecured, were then put into
the porcelain-furnace; and both afforded the fame produét;
which confifted of an irregularly fufed flag, or fcoria,
brownifh at top, light-blueifh-green below, and of a finely
porofe fralure, with fome detached large air-holes, the
interior fides of which feemed to be confufedly ftriated.

This foffil, therefore, belongs to thofe metallic fubffances
which appear to be incapable of being exhibited in the ftate
of a fufed metallic bead.

' | F.

The fum of thefe refults furnifhes feveral arguments,
upon the ftrength of which I do not fcruple to confider the
red fbirly as it has been hitherto called, of Boinit in Hun-
gary, as a natural metallic oxyd. ‘The phenomena, upon
which I ground my conclufion, are: That the white earth,
fubje&ed to ignition, becomes yellow, reddifh, and, in con-
ta&t with charcoal, blueith; that it produces a yellow
enamel colour; that it is precipitated from its folutions in
acids, by Pruffian alkali, gallic acid, and alkaline fulphuret ;
that,'when treated in the humid way with tin and zinc, it is
recovered in dark flakes, the folution then acquiring a red '
and blue colour; and, laftly, that it fhews a very ftrong
tendency to combine with oxygen. It is on account of
- this laft property, that the crude foffil, as being fully fatu-

' rated

ol
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rated with that acidifying principle, is infoluble in acids,
and is rendered capable of folution only when, by ignition
with an alkali, it is deprived of a part of its oxygen. For this
reafon, likewife, when I ignited the rough foffil, in a fub-
fequent analytical experiment, with only two parts of ve-
getable alkali, the earth obtained did not prove fo white and
loofe as that fufed with five or fix parts. It alfo diffolved
but imperfeitly, in muriatic acid, and not at all in the ful-
phuric and nitric, *

To thefe falts muft be added the phenomenon, that the
muriatic folution of that fubftance became changed-into a
blue tin¢ture by zinc; but when decanted, and expofed to
open air, in a2 warm place, it again loft its colour, by
imbibing oxygen, and depofited a white earth.

Another phenomenon, probably the confequence of fu-
per-faturation with oxygen, took place when I endeavourcd
to promote the cryftallization of a complete ‘muriatic folu-
tion, by evaporating it in a fand-bath. This was, that the
liquor, which had before been perfeitly clear, acquired a
turbidnefs and refemblance to milk, by the heat: nor could
it any more be rendered a limpid folution by the frefh ad-
dition of acid.

It is fufficiently fhewn, by feveral of its properties, that
this metullic fubftance does not belong to any of thofe at
prefent known, but rather deferves to be reputed a new,
peculiar genus of metals. Among thefe, the copious
brown-red precipitate, produced by the gallic acid, furnifhes
an eafy teft and fpccific means of diftinguifhing it from
other metals.

We are yet to give this new metallic fubftance an ap-
propriate name. . :

r ‘When
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"Whenever no name can be found for a new foffil which
indicates its peculiar and charaétenttic properties (in which
fituation I find myfelf at prefent), I think it beft to choofe
fuch a denomination as means nothing of itfelf; and thus
_ can give no rife to any erronecus ideas. In confequence of
this, as I didin the cafe of the Uranium, I fhall borrow the
name for this metaliic fubftance from mythology, and in
pparticular from the Titans, the firft fons of the carth. 1
therefore call this new metallic genus TITANIUM®; of
which this Titanium, mincralized b); oxygen, or oxyd of
Titanium, is, indeed the fir/?, but perbaps not the only fpecies,
as is made probable by the following effay.

® The metal called Mcnachanite, by Kixwan, Mineralogy, vol.
II. part iv. chap. 21, is the fame, or analogous to Klaproth’s
Titanium, See Gren's Principles of Modern Chemiftry, 1800. Lond.
$vo. vol, ii. page 435.—Tranl.
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Xv.

CHEMICAL EXAMINATION
or

4 NEIV FOSSIL, from the Difri@ of Paffax.

AMONG the various and hitherto unknown cryftal-
lizations of fome foffils, which profeffor Hunger has dif-
covered in the bifhopric of Paffau, and whofe external
charalters he has defcribed®, there is one particularly re-
markable, as even its conftituent parts are not yet known.

The cryftals of that foffil are fmall quadrangular rhom-
bic columns, of a reddith, greyifh, and blackifh-brown
colour. Their fize varies from 4 to  of aninch. Their
lateral facets are joined alternately, under angles frem 135
o 45 degrees. Both their ends form very fharp angles ;
and the inclining fides iffue from the obtufe lateral edge.
Their furface is fmooth and refplendent. Their crofs-
frature is dim, but their longitudinal fralture exhibitsa
middling luftre. The fmalleft cryftals of that mineral, and
fometimes its edges, are tranfparent ; but it is often totally

® Beobachtungen und Entdeckungen aus der Naturkunde,  ster,
Band, ates St. Berlin, 1794 :

r2 opake
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opake. Though its cryftals are brittle, and eafily friable,
yet they fhew a confiderable hardnefs when grinding, znd
then afford a whitifh-grey powder.

It is met with in feveral places in the neighbourhood of
Paffau, and alfo, though feldom, in the Inmviertel, in Ba-
varia. Thofe cryftals almoft always occur difperfed in a
fpecies of coarfely-grained ftony matter, the predominant
part of which confifts of a greyifh, or greenifh-white fel-
fpar, mingled with hornblende, quarz, mica, femi-indurated
ftcatites, of which fometimes all together are united with
it; and, at other times, only one or two¥*.

A

a) The fpecific gravity of this foffil is 3,510.

) Tts cryftals, when ignited upon charcoal, before the
blow-pipe, fuftcred no remarkable change, except that here
and there very minute bubbles were produced on their fur-
face.

- ¢) Expofed in a crucible made of clay, to the moft intenfe
heat of the porcelain furnace, they likewife continued with-
out fatther alteration; but in the charcoal crucible they
concreted into a fcoria, half-fufed, black, opake, fomewhat
porous, and of a moderate luftre.

d) On being treated in the humid way with muriatic
acid, and repcatedly digefted with it, one third part of their
7
L 4

® Profeffor Hunger had the kindnefs to fend me fome of his
cryftals, which had been collefted with great trouble, in quantity
fufficient for inveftigating the conitituent parts of this mineral.

weight
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weight was diffolved. This folution had a ftraw-yellow
colour; and the addition of cauftic ammoniac, in excefs,
afforded a precipitate, whofe appearance and confiftence re-
fembled pafte made of ftarch; but which, when dried and’
ground, exhibited a loole, yellowith powder. The re-
maining fluid contained, alio, fome calcareous earth, which
1 precipitated from it by carbonat of foda.

What remained, after the extraction by means of the
acid, I fubjected to ignition, together with four times-its
weight of mild alkali, prepared from tartar. It was next
faturated to excefs, and digefted with muriatic acid, and
fltered. Siliceous earth was then left behind on the paper.,
Cauftic ammoniac threw down from this folation a preci-
pitate perfectly refembling the foregoing ;, to whu.H , there- -
fore, it was added.

The external appearance.of this precipitate led me to
fufpe&t in it the prefence of aluminous earth, impregnated
with iron. However, it was not found to be fo upon far-
ther examination : for, after I had again diflolved it in
muriatic acid, and once more precipitated it from this laft
folution, the cauftic alkaline lye, with which the precipi-
tate was digefted after edulcoration (while yet in a pulpy
ftate), would diffolve only a very trifling portion of it,

I then fufed, with glafs of borax, a fmall portion of the
precipitate, again wathed and dried; and obtained a fmall
topaz-yellow glafs-globule. Another portion, fufed with

,phofphonc falt, produced one of a pale amethyftine co-

lour.

Again; another fmall portion of it, which was Hiﬂ'ol.ved
. in dilute fulphuric acid, fhewed no fenfible tafte of alum,

and dried to a whitith mafs, without fhooting into cryftals.
P3 The
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The remainder of that precipitate I re~diffolved in mu-
riatic acid, and treated the folution with the following
tefls, or re-agents.

Pruffian alkali produced a dark-green precipitate.
!
Gallic acid afforded a precipitate of a lively brown-red
colour, but paffing into a pale yellow-red, as it cooled.

A little ftick of zinc was immerfed into that part of the
folution which yet remained ; and a fubtle greenifh-black
flime was obferved fettling around it, at the fame time that
the folution itfelf aflumed the colour of amethyft. The
fluid again loft that colour after fome days, and white, floc-
culent particles, mingled with the flime, fell down.

. B.

Guided by thefe previous obfervations, I proceeded to the
following new experiment.

" a) ‘One hundred grains, finely ground, were fubjected, for
one hour, to ignition, with a quadruple weight of . cauftic
alkalt. The mafs, foftered by water, yie!ded a weak grafs--
green folution ; but this colour difappcared again, as foon as
more water was added a-freth. Upon digefting it with
muriatic acid, added to excefs, and fubfequent filtration,
fliccous earth was left behindy which, when ignited,
amounted to 12 grains.

b) The diffolved part was next precipitated, by mcans
‘of carbonated pot-ath, Upon the dried precipitate, I added
‘a new portion of muriatic acid, and a notable fmell of
oxygenated muriatic acid gas was emitted. During the

di-
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digeftion, there 'again feparated fome fliceous earth, the
quantity of which, after ignition, amoupted to 23 grains.

- ¢) At this time, I combined the folution with cauftic am,
moniac. The yellowifh-white precipitate, obtained therer
by, weighed 62 grains, upon deficcation. One fourth part
of it, heated to rednefs, was found to weigh 8} grains;
whence its whole quantity makes 33 grains.

d) To the remaining fluid, mild vegetable alkali has
been added, at a boiling heat. * It thereby yielded calcareons
earth, to the amount of 33 grains, when ignited.

C.

Having, in this manner, difcovered the proportion of the
- conftituent parts, I next examined, a fecond tiine, the pre-
cipitate obtained (B. c.).

a) When ignited alone upon charcoal, it turned brown-
ith-yellow, and, at laft, blackifh. '

b) By fufing it with borax, a tranfparent globule of an
hyacinthine colour was produced.

¢) Phofphoric falt did not diffolve it, but only divided
it minutely. If any trace of manganefc had remained in
this precipitate, it would have manifefted itfelf by a faint
amethyft-colour, with which it tinges phofphoric glafs.

d) The portion diffolved in acids was thrown down by
tinéture, or acid of galls, of a lively, brown-red hue.

P4 c) Praf-
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" ¢) Pruffiat of pot-afh afforded with it a green precipitate,
inclining to brown, and thereby refembling fap-green.
This, however, when dried, appeared again with its original
green colour. The liquor, feparated from it by filtration,
was not altered by re-agents.

f) The addition of fulpburet of ammoniac, prepared after
Beguin’s mannes, produced a flocculent precipitate, of a
dark muddy-green.

g) Phsfphoric acidy as well as
b) The acid of asfenic, produced a white precipitate. -

1) Laftly, this precipitate, when combined with a proper
quantity of enamel-flux (glafs-pajte), and thus laid upon
porcelain, and fufed, gave to its furface a yellow colour,
verging to brown. S -

Therefore, fince thefe refults not only indicate, in an
unqueﬁnonab ¢ manner, the metallic nature of this con=
ftituent part, but, moreover, fincc its habitudes, upon the
whole,very much correfpond with thofe of the Titanium (the

"new metallic fubflance treated of in the laft effay); and,

finally, fince the trifling variceties in the various pheno-
mena feem to originate merely from accidental circum-
ftances, I do not hefitate to reckon this conflituent part as
~an oxyd of Titanium,

And, ‘in order that this foffil itfelf may be diftinguifhed
_by a particular name, as a dijtinct fpecies, the denomination
"“Titanitey derivated from the above new metallic fubftance,
does not fcem to be altogether improper. Its conflituent

_ parts have been found to emi’c in it in the following proe
portions :

Sia
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Silex . . . B.a) 12

5) 23} L3
Lime ... . . d) . . . . 33
Oxyd of Titanium ¢) . . . . 33
Manganefe, a flight trace.

I0I

Now, what place ought to be affigned, in the mineralo-
gical fyftem, to this new fofil? Since mineralogifts are
not'yet agreed as to the principles, according to which the
fyftem of mineralogy fhould be arranged, thofe who dire&t
their “principal regard to the fpecifical conftituent part, will
readily clafs the Titanite as a fecond fpecies of the Titanium
genus. Such, on the contrary, as infift more ftrictly on the
predominant part, with regard to quantity, will, perhaps,
Jecide for its infertion under the head filiceous genus.

XVIL
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XVI.‘
EXAMINATION
MOLYBDENOUS SILVER.

—

A FEW years ago a metallic foffil. was met with at
Deutfch-Pilfen, in the Comitatus Hontenfisy in Hungary,
which by Bora has been introduced as a new fpecies of fil-
ver-ores.—He gives the following defcription of it*.

ARGENT MOLYBDIQUE.

Silver combincd with fulphurated Molybdena.

« This combination or allay of fwer with, ﬁ/lpburaud
« malydma has been titl now unknown. It is no where
¢ found, except at Deutfch-Pilfen in Hungary, where it
« gwas met with in mjmatﬂl kidney-form nodules (rognons),
« from one to two inches in thicknefs, enveloped in a common
« grey clay.  Thefe nodules feparate in pretty large and
¢ fbining lamninas, that admit of a new divifian into fmaller
« lameliasy perfectly vefembing fulpburated molybdena, and
« flaining the paper with grey traces. By cupelling this
& Julphurated molybdcnay there are outumed 23 mares qffl-
“ wer (184 oz.), from one centnir.)

As, from the peculiar fearcity of this mineral, few che-
mifts only may have oppcrtunity of examining it, I under-.
took this tafk the more readily : and I found by thefe re-
fearches, that it contains neither filver, nor molybdena, and
that it confifts of lu'fmut/), mineralized by fulphur*,

® Sece his Caraloguc de la Collection des Foffiles de Mile l: Raak.
Tom 1I. p. 4!9.
A.
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A.

a) If this ore be tried per fe upon charcoal, with the af-
fitance of the blow-pipe, it runs into a globule, as foon as
it comes in conta&t with the point of the flame. That
globule may be gradually blown off by means of the bel-
lows, in which cafe it gives out a metaliic vapour, which in
part fettles on the coal, of a yellow colour. But if borax,
or a neutral phofphat, be added, it feparates from the
melting faline pearl, and leaves the latter colourlefs be-

hind it.

2) Twenty-five docimaflic pounds of this ore 4+ fubjelted
to cupellation under the mumfle, with four times their
weight of lead, left behind them a globule of filver, only
vifible by the microfcope ; but this, undoubtedly, muft have
been furnifhed by the lead.

B.
a) Upon fifty grains of the triturated ore I poured mo-
derately ftrong nitric acid. It was immediately attacked

and diffolved by it, with extrication of red vapours; and
the refiduum confifted of 21 grains of fulphur.

* That I may not be fufpected of having beftowed my labour
not upon the genuine argent moiybdique of Bora, 1 here declare,
that the fpecimen which I examined was a fragment of the very
individual piece, of which Born has defcribed the above external
charatters.

4+ About 243 drachms Troy-weight., The German docimaftie
centner, -or one drachm, is equal to 72 French grains of the former
poid de marc, which correfpond to 59,0677 Englib grains Troy.
Tranfl. . :

. 1
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) I afterwards diluted the folution with a large quanti.
ty of water; upon which the mixture inftantaneoufly af-
fumed the appearance of milk, and depofited a fine, white,
and heavy precipitate, co;lﬁﬁing of pure oxyd of bifmuth.

¢) The fluid feparated by filtration was mixed with mu-
riat of foda. It continued at firft perfeétly clear, but gra-
dually it was rendered fomewhat milky ; and at the bottom
there collected a fubtle, ponderous precipitate, the dazzling
whitenefs of which fuffered not the leaft change by the
day’s light, and was likewife merely oxyd of bifmuth. Had,
there exifted in it any trace of muriated filver, however
fmall, it would have difcovered itfelf by tarnifhing the
white colour of that precipitite, on expofure to the light of
the day.

Confequently, one hundred parts of this ore contain:

Bifmuth . . . . . . . . 9§
Sulpbur . . . . . . . . 5§

From this {mall proportion of fulphur, it feems .that the
bifmuth is but imperfectly mineralized; hence that ore
nearly approaches to native bifmuth. And probably on
this circumftance depend its whiter colour, and brighter
luftre, which fo much refembles that of filver recently po-
Jithed ; and by which it is diftinguithed, in external cha-
raler, from the fulphurated bifmuth of: Riddarhyttan, in
IV :flimanland, ‘which is more of alead-grey colour.

XVII
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XVIL
EXAMINATION

OF THE
NATIVE ALUMINQUS EARTH
FROM SCHEMNITZ.

———

IN the pit called Stephani-Schacht, at Schemnitz, in Hun-
gary, an earth was lately dug up, which is there reckoned
to be aluminous earth, naturally quite pure and free from
filex. It is 4s white as fnow, light, crumbling, very fri-
able ; it ftains but moderately, and adheres to the tongue*.

I put this earth to the trial in the following manner :

a) One bundred grains of it were expofed to a ftrong
red heat for one hour in a covered crucible. After refrige-
ration, I obferved in it a lofs of weight of 42 grains;
which, it is obvious, was only the weight of the particles
of water driven out by the fire. No alteration was effected
by this in the exterior appearance of the earth ; except that
the pieces were made a little rifty, and diminifhed in fize.

&) Another bundred grains of this earth were gradually
conveyed into dilute fulphuric acid. ‘They diffolved in it
without effervefcence, yet accompanied by an obfervable
difengagement of caloric. The folution proved perfeltly
limpid ; but upon evaporation it formed a clear and tranfpa-
rent coagulum, the furface of which, after a few days, ap-
peared to be covered with a quantity of folitary, pyra-
midal, cryftalline fhoots. The mafs was next drenched

* A fuller defcription of it has been given by Fichrel, in his
Mineralogifche Aufidsze. Vienna, 1794. page 170. .
5 -t » and
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and digefled with an abundance of water ; and then filiceous
searth feparated, weighing 14 grams, when colleted by
filtering, and ignited.

,¢) When the folution, thus freed from the filex, had
been combined with the requifite portion of pot-ath, and
cryftallized, it afforded pure alum; from which the aluminous
earth was afterwards precipitated by means of pot-ath, and
purificd in the manner frequently mentioned.

Hence the difcovered conftituent parts of this e:;u'thy fo(;

fil amount tos -

Ignited Alumine . . ¢) . . . . . 45
Silex « . . .o . b)) .. . .. 14
Aquecus particles loft by ignition . . . . 42

101

The chemical knowledge of this earth is chiefly remark-
able on this account, that hitherto, with the exception of
fome gems, no other mincral fubftance has been known,
which cenfifts of alumine and filex in fuch proportions that
the quantity of the firft fo far excceds the fecond.  Whereas
in the fpecies of clay, ftriétly fo called, for inftance in the
porcelain clay, the alumine which they contain is ufualiy
but equal to a fourth, or at moft a third part of the filex.
W hence it follows, that in the above foflil, the two confti-
tuent parts of clay are to each other precifely in the inverfe
ratio of that, in which they commonly exiftin clay.

From the above refults it is likewifc evident, that this
earth is by no means abfolutely pure alumine, as has been
fuppofed.  As the only inftance of alumine of that degree
of puriiy, therefore, we muft flill confider that earth
which is found at Glaucha, near Halle, on the river Saale,
in fingle kidney-form pieces; althpugh its true drigin yet
remains a problem to be folwed.

‘ XVIIL
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XVIIL
CHEMICAL RESEARCHES

INTO

STRONTIANITE,

COMPARED WITH

WWITHERITE™.

———

SEVERAL properties, which Strontianite hasin common
with thofe of Witherite, feemed to juftify its being taken,
when firft difcovered, for a f{pecies of the native carbonat
of barytes. However, by the circumftance of paper, dipped

. ina nitric folution of ftrontianite and dried, burning with a
red flame, I was induced to conjefture, that this foffil
might, perhaps, be diftinguifhed from witherite by other
properties.  This fuppofition was ftrongly fupported by the
refult of the chemical examinations inftitutcd by Sulzer
upon this fubftance, as well as by the experiments which
Blumenbach has made upon animals,  »

It was probably the difficulty of obtaining ftrontianite in
fufficient quantity, that has prevented the repetition and
confirmation of thofe experiments; in confequence of this,
the prefent additional effay, tending to procure a more accu-
rate knowledge of it, may be deemed not fuperfluous.

‘But in order the better to compare the properties and
chemical relations or habitudes of ftrontianite compared

® Chemifche Annalen, 1793. 2 B. page 189, and dirre, 1794-

1 B. page 99. with
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h)

with thofe of witherite, I have thought it proper to place
together the refults of anexamination into each.

Both thefe foflils belong to thofe prodults of mnature,
that have beca difcovered only within the laft ten years.

a) The place at which the ftrostianite was found the
firft time is Strontian, in Scatland; where this foflil breaks
in a vein of lead, together with ponderous fpar (fulphat of
barytes), in a mountain chiefly confifting of gneifs®. Itis
found maflive, in oblong coarfcly fibrous pieces, accumu-
lated in bundles. It is of a light green, a little tranfpa-
rent, fbining, and moderately hard.

Its fpecific gravity I found to be 3,675.

According to the experiments which Blumentach has
made with regard to the effe@s of ftrontianite upon animal
life, it was found to poflefs nothing of the deleterious pro-
pertics of witherite; as the former was caten by animals
without injury,

N b) The witherite, or native carbonat of barytes, is dug
in the lead-mines a® Anglezark, in Lancafpire ; where, to-
gether with the foliated fparry barytes, it forms the gangue,
or earthy matter, ferving as a matrix to the galena. The
miners and inhabitants of that vicinity have been long ago
acquainted with this mineral, denominated by them Rats-
Sone, as containing a poifon fatal to animals. The rcafon,
why the geognoltic fituation and the true native place of
witherite (falfely ftated to be Aljten-Joor, in Cumberland)

* This mountain is faid by others to be granitic ; however, the
ftony matter adhering to my fpecimens of ftrontianite proves it ra-

ther to be gneils.
con-
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continued for fome time mifunderftood, was the conceal-
ment praltifed by the miners of that place, who, from its
weight, fufpe&ted it to contain fome noble metal ; and per-
haps allo to the bafe intereftednefs of the ufurious dealers in
foffils, :

" The colour of witheriteis grey-white. It ufually occurs
in confidcrable mafles, and only occafionally in fix-fided
prifms, terminated by hexahedral pyramids. Thin frag-
ments of it tranfmit the light. Its longitudinal fratture is
giofly, and feebly ftriated; but its crofsfralure is only
glittering and uneven. Its hardnefs is but middling; and
its fpecific gravity is 4,300, and therefore more confiderable
than that of ftrontianite, ' _

A fecond place at prefent known, where native carbonat
of barytes occurs, is the Schlangenberg, in Siberia. There
it is met with of a grey-white colour, in the form of a fta-
laitical incruftation, refembling chalcedony.

" FIRST EXPERIMENT.
4

a) One bundred grains of ftrontianite in coarfe fragments,
and put into a porcelain-veffel, were ignited during the
fpace of two hours in a wind-furnace. Their figure was
not fenfibly altered by this; but their bright-green colour,
their luftre, and tranfparency, were deftroyed. On weigh-
ing them, while yet hot, I obferved a lofs of weight of no
more than half a grain; and this lofs feems to be merely
that of the moifture expelled.

‘This experiment I repeated with another 100 grains ; but
expofing them for five hours toa fire of fuchintenfity, asto
be capable of converting white marble into quick-lime, in
but half that time. By this much ftronger and more lafting

. _ Q red-
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red-heat, they loft 61 grains of weight. Hence, fubtra&.
ing the above half grain, which, on account of the previous
ignition, may be deemed watery parts, it follows, that fix
grains of rarbonic acid were thus driven out. This bumt
ftrontianite gave a cauftic tafte. I triturated and boiled it
with four ounces of water, which I feparated again by fil-
tration. The tafte of this much rcfembled that of frefh
and ftrong lime-water. Two ounces of it were put afide
in a flightly covered glafs. After a few minutes it was al-
teady covered with a white earthy pellicle; which contie
nued to form ancw for feveral days, as foon as the preceding
had been broken by “agitation, and thereby caufed to fall
down in thin lamellas. When no more was produced, 1
colle@ed thefe lamellas; and they weighed feven grains
after drying. Diffolved vegetable alkali was then added to
a part of the water, which had been boiled with burnt
frontianite. The mixture became milky, and depofited
¢arbonated firortian-eatth in a fine pulverulent ftate. Into
another part of thit water I inftilled fulphuric acid,
whereby a flocculent fediment of fulphat of ftrontian-earth
immediately precipitated. A third portion of this water
was mixed with corrofive muriat of mercury (corrofive
fublimate), which was immediately decompofed; fo that
the metallic oxyd exhibited at firft a brown-red, and, upon
farther affufion of water, an orange-yellow-colour.

Thercfore, notwithftanding the violent ignition which
it bad fuftaired, only a fmall part of ftrontianite had been
deprived of its carbonic acid by this experiment ; while the
other portion ftill effervefced with acids as firongly s the.
frefh unburnt frontianite,

b) For a comparative experiment, I. fubjedted one bume
dred grains of witherite in a porcelain<crucible ¢o the fan®e
degree of red-heat, and for the fame time of Rve hours.

. . ' Iw
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Its form was no otherwife changed thereby, than that its
bulk became fomewhat increafed ; but its tranfparency was
entirely gone; and its colour then inclined to a biueith
milk-white. Nor was its weight found to be confiderably
diminifhed, by weighing it while yet hot. The water,
that had been boiled with it, as in the foregoing experi-
ment, could not be diftinguithed from pure water, neither
by the tafte, nor by re-agents. Corrofive fublimate dif-
folved in it without turbidnefs; and it likewife continued
perfe&ly limpid, on dropping fulphuric acid into it. The
ignited witherite alfo yiclded, on the fubfequent affufion of
mutiatic acid, the fame quantity of carbonic acid gas,
which is extricated from it, when inthe crude ftate.

SECOND EXPERIMENT.

a) 1 caufed a-piece of firontianite, of about half an ouncé
in weight, to be expofed, in a tlay-crucible, to the moft
vehement heat of the porcelain-furnace. When the veflel
had been returned to me, the ftrontianite was found ta
bave attacked and diffolved the clayey mafs of the crucibley
and to have run with it into a clear chryfolite-green, very,
bard, and denfe glafs. :

é) The picce of witherite, which, by way of reciprocal
experiment, had been expofed in the fame manner to the
fame fire, and under the fame circumftances, had likewife
ftrongly acted on the crucible, and was converted into a
hard, greenith plafs, which, however, was not perfe&ly
compad,but held fome air-bubbles.

I repeated this experiment, but with this variation, that

I weighed accurately 100 grains of each of thefe two fol-
fils; and I alfo exa@ly noted the weight of the clay-cruci-
Q2 bles,
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bles, which had previoufly fuftained a violent ignition. By
this vitrification the firontianite loft 30, and the witherite
22 grains; which lofs of weight exactly agrees with the
proportion of carbonic acid contained in each of thofe mi-
nerals, as will appear from the fequel.

THIRD EXPERIMENT.
a) In order to afcertain the habitudes of firontianite,
when expofed to the degree of heat requifite to the baking
of porcelain, and debarred from immediate contact with the
crucible, I inferted one piece of it, weighing 160 grains,
into a cavity made in a compa& piece of charcoal, and
clofed that cavity with a ftopper, likewife made of char-
coal. This piece of charccal was then - fecured in a well
Juted melting-pot, which [ ordered to be put upon that
part of the porcelain furnace, where the fire aéts in the
moft intenfe degree. Upon opening the pot, which was
brought to me from the furnace while yet warm, I found
the outfide of the coal in part confumed®, and hence lef-
fened in its volume ; but the middle and inner part was not
in the leaft impaired. The firontianite which had been in- -
clofed in it and burned, re-appeared in its former fhape,
without ary mark of fufien; but with fome diminution of
its brightnefs. Its hardnefs feemed to have increafed, rather
than dccreafed, and the colour was dutwardly changed to a
grey. The'lofs of weight amounted to 491 grains, making 3¢
in the hundred ; and by this it appears, that the ftrontianite

* This phenomenon I have always obferved, when employing a
fimilar apparatus. The pores of the crucible are probably more
opened by the vehemence of the heat; fo that fome confumption
of the coal may take placc on the outfide.

had
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had now been entirely deprived, both of its flight portion
of water, and likewife of all its carbonic acid; as will be K
confirmed by the fuccceding experiments.

When it had been reduced to powder, and ' twice
boiled with water (one pound of the fluid each time), it en-
tirely diffolved in it; leaving only an inconfiderable refi-
due, which, befides fome adhering coal-duft, chiefly con-
fited of lamellas of carbonated ftrontian, which was ra-
pidly regenerated.

In the fir/t of thefe decoctions, which immediately after
fileration had been preferved in a ftopped glafs bottle, there
appeared cryftals in half an hour’s time, which vifibly in-
creafed, and formed an exceedingly beautiful group. Thefe
cryftals were clear and tranfparent, of a needle-thaped
figure, and aggregated in filiform, knit, or interwoven
planes. The whole of them bore refemblance to the cryf
tals of muriated ammoniac: of rather, confidering the
moftly upright and ccllularly implicated facets, which are
formed by the accumulation of plumofe cryftals, it refem-
bles the native filver of Potofi, dendritically cryftallized in
large laminas,

However, this cryftallization of calcined ftrontian-earth
in fimple water, without the accels of other extraneous
fubflances, is on its own account highly remarkable ; even
without noticing the beauty of its cryftals. This phene-
menon is entirely new, and the firft inftance of an artificial
cryflallization of a fimple carth in mere water.,

The fecond deco&tion of the burned ftrontianite, that
was kept in another glafs, likewife afforded, aftera few days,
fome folitary cryftals. Thefe, however, had not the plu-

Q3 mofe
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mofe appearance of the foregoing, but were minute, ob-
long, quadrangular plates, fharpencd on the edges.

The water decanted, proved flill of a ftrong cauftic
tafte, and depofited carbonat of ftrontian, when carbonated
alkali had becn dropped into it. The eryftals themfelves
aftefled the tongue with the like corrofive tafte. By expo-
fure to air, thev turned opake and milk=-white. A part of
them, :immerfed in muriatic acid, difiolved in it; yet no air
at all was developed ;. and at the fame moment 1 obferved
acicular cryftals of muriated ftrontian-carth fhooting in the
folution.

By treating witherite, on feveral repeated experiments,
in crucibles formed of charcoal, for the purpofe of depriving
it entirely of its carbonic acid, I could never completely
fucceed. That foflil penetrated, and in fome manner con-
fumed the fubftance of the charcoal; and it was again
found at the bottom of the outer clay-crucible, in a ftate
. of femi-fufion. '

A}

FOURTH EXPERIMENT.

a) As, in thefc experiments, I had given the preference
to muriatic acid, I firft endeavoured to afcertain what quan-
tity of it would be required to diffolve.a certain portion of
Strontianite.  'With this view I mixed 100 grains of muri-
atic acid, of 1,140 fpecific gravity, with 50 grains of water,
and introduced into this menftruum pure fragments of ftron-
tianite, weighing, in the whole, 62f grains. After the
acid had been fully faturated with it, without the affiftance
. of heat, there remained feven grains; hence 552 grains were
diffolved and fpent in the faturation of the acid. The aétion
of the acid was vigorous, and the folution proceeded with a

pretty
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pretty ftrong effervefcence. It was neceflary to weaken
the muriatic acid with half its quantity of water, becaufe,
when concentrated and alone, it fhews but 2 weak operation.

Guided by this experiment, I took a quantity of muriatie
acid fufficient to diffolve 100 grains of ftrontianite, and
baving diluted it with half its quantity of water, I put it
upon the balance, and equipoifed it on the other fcale.
Thefe 100 grains of ftrontianite were then gradually con-
veyed into the menftruum, and thus the weight of the carbo-
nic acid, difengaged, was found to be 30 grains.

‘Therefore, firontianite contains, in an hundred parts,

Stromtign earth . :. . . 691

Carbomicacid . . . , . . 30
Wat‘r . () L] - . LI . _ll_

8) To findin the comparative experiment, which I intended
to make with witherite, the proportion of muriatic acid re-
quifite to its folution and faturation, I prepared a mixture of
100 grains of muriatic acid with 200 of water; this degree
of dilution being neceflary, ta render that acid capable of
alting with full energy upon that mineral, and producing a
clear folution. Into this mixture were then put 76 grains
of witherite, in coarfe pieces. The faturation of the acid
was accompanied by a ftrong effervefcence, and only three
grains remained undiffolved. One hundred grains of muri-
atic acid, therefore, required 73 grains of witherite, to be
completely faturated ; and, confequently, 172 gralns meore
of it than of ftrontianite. -

QL4 I
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In confequence of this proportion of muriatic acid te
witherite, I now introduced 100 grains of this foffil into a
_fufficient quantity of that menftruum, which alio i previoufly
brought to an equilibrium upon the balance.  When its fo-
lution was accomplifhed, the quantity of carbonic acid gas
elcaped amounted to 22 grains,

Hence, in hundred parts of witherite are contained,

Barytes . . . .. . 78
Carbonic acid . . . 22

100

FIFTH EXPERIMENT.

a) Ifthe muriatic folution of ffrontianite be in part evapo=
rated by a low heat, the middle, or earthy falt, will fhoot in
it into fine, longifh, needle-thaped, but often, likewife, inta
larger prifmatic cryftals, which continue perfectly dry in
the air, but readily diflolve in water,

If, upon thefe cryftals, a fufficient quantity of ardent fpirit,
not too much dephlegmated, be pourcd, and put in a2 warm
place, they are diflvlved by it. The alkohol acquires, by
them, the property of burning with a pleafing carmine-red
flame, if printing-paper, cotton, and fuch loole bodies are
moiftened with it, and fet on fire. ,

. &) The muriatic folution of witherite, on the contrary,
yields oblong hexagonal tables of a much more confiderable
fpecific gravity ; and likewife thefe cryftals require a greater
quantity of water to be diffolved than the others. Their
folution, in weak fpirit of wine, when fet on fire, does not

CX=
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' exhibit the leaft trace of the red colour in the flame, by
which that of ftrontianite is fo remarkable. The ardent .
fpirit burns, in this cafe, only with a yellowith-white flame.

SIXTH EXPERIMENT.

.a) The folution of firontianite, in nitric acid, is likewife
afily effc@ted.  Out of 100 grains of the foffil employed,
30 grains of carbonic acid gas were difengaged, as took place
in the fourth experiment, by mcans of the muriatic acid.
The nitrat of ftrontian, which is afforded by this folution,
when brought within a {fmaller compafs, by a flow evapora-
tion, forms cryftals, which are clear and permanent in the
air, the fundamental figurc of which feems to be the double
quadrila_teral pyramid (o&ahedron), with its ufual variations.

b) Nitric acid, employed for the folution of witherite,
muft be more liberally diluted with water, to prevent the
too rapid formatiogl gf the gryﬁals, which would otherwifc:
take place. Thefe, likewife, feem to be nearly o&ahedrons;
tﬁey are, however, lefs diftin&k, and, in part, more of a ta=
bular figure, They are, befides, diftinguifhed from thofe
of ftrontianite, by being lefs clear, and by their dull and

opake appearance.
SE,VENTH EXPERIMENT.

" a) By acetic acidvﬁrontianit: is a&ed upon with little . *
energy. 1 boiled vinegar, diftilled and concentrated by
freezing, upon finely ground ftrontianite, and gently evapo-
rated the liquor filtered off from the undiffolved refidue.

Tt afforded fmall and clear cryftals, that did not deliquefce in

the air, and the figure of which appears ‘to confift of thin
rhomibjic tables. . A

$) An
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) An acetic folution of witherite, prepared in the {ame
. manner, aflumed, ata raifed temperature, a tenacious con-
fiftence, and congealed upon cooling into a mafs, refembling
zeolite of the fine fibrous texture.  Another folution of this
. kind, which I left ta evaporate fpontancaufly in a fhallow
-dith under free accefs of air, I obferved to have cryftallized
in recumbent, very beautiful, ramified dendritic figures of a
milk-white colour; or, ftrictly {peaking, it dried in that
form. When this acetite of barytes had been rediffolved in,
water, it then fhot into regular and permanent cryftals,
forming long, thin, quadrilateral columns, obliquely trun-
cated at their ends.

EIGHTII EXPERIMENT.

~a) Upon 60 grains of pulverized [rontianite, introduced
in a retort, 1 poured, by degrees, two ounces of concentrated
fulphuric acid. The ficft portion that was affufed caufed a
great frothing. ‘The contents of the retort were then
brought to boiling in a fand-heat.  After cooling, the earth
was found entirely diffolved, and the folution colourlefs.
But it is again decompofed, as foon as any water is added.
If only a few drops of water are inftilled into it, it coagu=
lates, and becomes milk-white. One fingle drop of this fo-
lution, thrown into four ounces of water, renders this laft
turbid, and fulphated ftrontian-carth falls down,

The concentrated folution afforded, after fome days, fmall,
bundled, and ftellated cryftaliizations, the radii of which,
as it feemed, were formed by minute quadrangular columns.

) In like manner, 6o grains of witherite were combined
with two ounces of ftrong fulphuric acid. A great effer-
vefcence enfued ; and, with the affiftance of boiling heat, a
complete folution, as clear as water, was likewife, in this

X cafe,
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cafe, produced. Some days after, the greateft part of this
folution formed a cryftalline mafs, of very tender fibres.
This folution was alfo immediately decompofed by the ad-
mixture of water, and fulphat of barytes precipitated.

NINTH EXPERIMENT.

a) 1 decompofed a folution of 100 grains of ftrontianite
in muriatic acid, previoufly diluted with fufficient water,
by means of mild vegetable alkali.  The earth again took
up from the precipitating medium that quantity of carbonic
acid, of which it was deprived during its folution in the
muriatic acid. When edulcorated and dried, it again ap-
peared with its former weight of 100 grains.

b) Witherite exhibits the very fame habitude in this
point. From 100 grains of it, diffolved in that acid, and
afterwards precipitated by carbonat of pot-ath, I likewife
recovered 100 grains.

TENTH EXPERIMENT.

It is, however, to be obferved, that in thefe combinations
of the refpeive earths of the firontianite and witherite
with carbonic acid, made by art, this laft conftituent part is

* not fo obftinatcly retained by them in a read-heat, as it is
when both exift in their natural ftate.

a) For, when I expofed 100 grains of precipitated f¢ron-
tian~earth to intenfe red-heat during two hours, when upon
this I boiled it in two ounces of water, and triturated twq
grains of corrofive fublimate, with the water filtered off
from that deco&ion, the mercurial oxyd would not diffolve
in it, but feparated of a yellow-brown colaur.

The
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The lofs of weight, fuftaited by the ignited ftrontian-
earth, I could not determine with certainty, part of it hav-
ing united with the body of the crucible. But the diminu-~
tion of weight cannot have been of great importance 5 fince
the torrefied earth flill vehemently cftervefced with acids.

5) Thofe 100 grains of earth that had becn precipitated
from the folution of wrtherite, arnd were ignited in the fame
manner, adhered to the crucible with ftill greater force.
The water, with which that earth was boiled after its igni-
tion, nearly in the fame manner (@) precipitated the metallic
oxyd from the fublimed corrofive muriat of mercury. Like-
wife the folution of the precipitated earth in an acid, when
poured upon it, was ftill attended with cffcrvefcence,

ELEVENTIT EXPERIMENT.

Neither the folution of ftrontian carth, nor that of wi-
therite, is rendered turbid in the lealt degree, or otherwife al-
tered by cauftic ammoniac, even when affufed in great excefs.
But as foon as the flighteft nortion of an alkaline carbonat
is afterwards fuperadded, an immcdiate precipitation takes
place.

TINELFTII EXPERIVENT.

) Into a muriatic folution of 100 grains of ftrontianite 1
dropped concentrated fulphuric acid, adding it, by degrees,
aid till no more precipitate fell down. This, when duly
wafhed, and deficcated in the air, amounted to 114 grains.
Of this fulphat of ftrontian-earth I digefted 40 grains, in a
boiling heat, with eight ounces of water. The undiffolved
refidue, colleted after cooling and dried, was found to
weigh 37 grains. Therefore, 2 grains were diffolved by

| Cight
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eight ounces of water, which folution, upon the addition of *
carbonated alkali, yiclded a tender precipitate.

) One "bundred grains of witherite diffolved in muria-
tic acid, and precipitated by the fulphuric, furnithed 120§
grains of fulphat of barytes, after bemg wathed and dried in
the air.

It is, then, evident, by the refults of thefe exﬁcyiments,
that there fubfifts an abfolute and narural difference between
the earth of firontianite and that of witherite, or of barytes
ingeneral. For, although both thefe fpecies of earth feem
to be nearly of the fame nature, with refpe to their rela-
tions to the fulphuric acid, as well as to the force with which
they retain the carbonic acid in the fire ; neverthelefs many
more circumftances exift, which indicate their effential dif-
ference. Thefe are, principally,—the lefs fpecific gravity of
ftrontianite compared with that of witherite ; the difference
of the habitudes of the carbonic acid combined with both of
them; the various form of the cryfials produced by the com-
bination of thefe earths with the nitric, acetic,and, above all,
with the muriatic acid; the power of ftrontian-earth to -
cryftallize in fimple water; and principally, alfo, the red
colour, which the earth of ftrontian imparts to flame in -
. various ways of preparation. ° '

Since, therefore, the firontian-earth is peculiarly diftin-
guithed by the above enumerated properties, as well as in
other refpe@s, there is nothing that can prevent it from be-
ing acknowledged and eftablithed as a sew, diffinct, and

Sfimple earth.

' XIX.
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XIX. |
CIIEMICAL EXAMINATION

OF

LEPIDOLITE. *

—

THE foflil brought into notice, by the name Lilalite, was
firft taken for a fpecies of gypfum, and then for a fpecies of
Zeolite. The firft account publifhed of it is that of Born,
in the Chemifche Annaleny 1791, B. 2. S, 196, where he writes
of it as follows.

« At Rozena, in Moravia, there are found, between blocks
“ of granite, uncommonly large and heavy mafles of a
¢« denfe violet zeolite, whofe texture, like that of the aven
¢ turino, exhibits white fhining lamellas, that, at the firlt
« view, might be looked upon as micaceous particles. " But
¢« thefe, on more accurate inveftigation, are found to be
¢ nothing elfe but white lamellas of zeolite, having the
« luftre of the mother of pearl. When ignited between
¢ coals, it fufes to a porous flag. In a ftrong fire it runs
“ into a denfe, white glafs, refembling wax. At an in-
¢ creafed heat its colour difappears, which laft feems to
¢ originate from mangancfe. Some pieces of this foffil are
firmly implanted on quarz ; others are traverfed by granite;
but, for the moft part, it is perfectly pure, and its chief
conftituent part is filex., v

* Beobachtungen und Entdcckungen aus der Naturkunde, vol.v.

1 St. S. 59. .
' To
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- To this defcription, given by Bers, I may add, that the

#ardnefs of this ftone is but inconfiderable, as it may be fcraps

ed with the nail of the finger. Notwitftanding tbls. it is ca=
pable of fome polifh when cut into plates.

Its fpecific gravity is but middling, viz. 2,816 #

‘The opinion of thofe, who thought it to be a fpecies of
gypfum, (fulphat of lime) I found totally unfupported. But
how juftly this foffil may be ranked with the zeolites, will
be underftood from the refult of the prefent analyfis, the fab-
je&t of which was its amethyft-red variety.

A.

a) When this foffil is hcated to rednefs upon charcoal,
before the blow-pipe, it firft frothes up moderately, but foon
after it runs into a perfeitly fufed milk-white pearl, which,
in moft of its parts, is tranfparent; but, if broken by the
hammer, yields fragments entirely clear.

&) By a neutral phofphat it is gradually dxﬂolvcd and
;hen it fufes into a femx-tranﬁucnd white pearl,

¢) Vitrified boracic acid (glafs of borax) diffolves it more
_readily, and fufes with it into clear colourlefs fpherules.

d) On melting it with foda, in the filver {poon, it mo-

derately boils, and a mafs, fpeckled red and blue, is pro-
duced. : '

® The external chara&ers of Lepidolite are defcribed by I(myim,
loc. cit. pag. 91,

v

¢) Expofed
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¢) Expofed to red-heat, in 2 finall crucible, for half an
hour, it lofes its amethyftine colour, and that of a light
ifabella fucceeds *. - - .

1
. _

a) Four hundred grains of the leyigated foffil, mixed with
the fame quantity of carbonated pot-ath, were expofed to a
moderate red-heat, in a porcelain crucible, for two hours.
They did not fufe, but .concreted into 2 confiderably firm
mafs, which] being removed from the veffcl before cooling,
had a dark verdigris colour, and in fome parts an amethyft
red. Water which was pourcd upon it, after grinding, be-
came tinged of a deep grafs-green. A few drops of nitric
acid changed this green colour to a rofe-red. But as foon as
fulphureous acid has been added, it immediately deftroy-
ed this laft colour, and the fluid, under examination, Was
rendered colourlefs. This change of colour, thercfore, in-
dicated, that the red colour of the foffil is owing to a por-
tion of manganefe. ’

£) I faturated that alkaline fluid with muriatic acid, added
to excefs, and the folution of the foluble parts was affifted by
digeftion. This muriatic folution, exhibiting a bright yel-
low colour, was feparated from the filiceous earth by filtra
tion; which laft proved very much inflated, and, when
wathed, deficcated, and ignited, weighed 212 grains.

¢) After the muriatic folution had been concentrated, by
diftillation from a retort, it ftill depofited fome filiceous earth,,
amounting to four grains after ignition. By its fubfequent

* Concerning the habitudes of Lepidolite, in the fire of the
porcelain-furnace, fee N. 54 of the 1ft Eflay. .
v combi-
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combination with Pruflian alkali, a dirty blueifh precipitaic,
of a woolly flocculent form, was thrown down, which, upon
ignition, gave a refidue of four grains, confifting of inter-

mingled light-brown and grey-white particles. This re-

fidue was little, if at all, attracted by the magnet. When
fufed with pholphated alkali, it formed a milk-white
and femi-tranflucid pearl.  Glafs of borax gave it firlta green,
and then a garnet red colour.  Soda produced with it a black
fcoria, in which, with the help of the microfcope, extremely
minute, filver-white metallic globules could be feen.

The portion of iron that was contained in the quantity
of pruffiated pot-ath, requifite to effo& that precipitation,
makes one grains which being fubtracted, there remain
three grains for the iron and the manganefe, conftituting the
metallic contents of the ftone.

d) I now mixed the folution with cauftic (pure) ammo-
niac. A copious precipitate, in the form of flour-paite, fell
down, which I direltly feparated by filtering. When
edulcorated, dried, and expofed to gentle red-heat, it was
found to be aluminous earth, of 152 grains in weight.

¢) The fluid remaining, after the feparation’ of the argil,
was combined with carbonated alkalis; but nonew precipi-
tate enfued. Therefore, I evaporated the liquor to drynefs,
diffolved again the faline mafs in water, and colle&ted the
flight portion of earth which then feparated. It weighed
three grains, confifting of two grains of filex and one grain
of alumine. ’ ,

In the above decompofed 400 grains of the féﬂil, there-
fere, cxifted:
£ 3 Ignited
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Ignited ﬁ[ex’ . . By . . .o212
) e e e 4 218 gr.
- e) .« . . 2
Alumine « « d) « . . l52§ . 153
) . .« . 1

Moanganefe ard .
oxydediron . ¢) « « « « o .+ 3
374

Which gives fos one hundred parts,
Silex o .« .« « .+ 5450
L Alumine . . . . . . 382§
Manzanefe and oxydofiron «  0y75

' ’ ! 93,50
Lofs in aquesus particles 6,50

S ) {ole]
C.

_As the fufibility of lepidolite, without addition of any
extrancous fubftance, induced me to fufpect, that, among
its conftituent parts, fome calcarcous earth might be found,
I refolved to repeat its analyfis.
~ For this reafon, I again fubjected 400 grains of it to the
fame analytical procefs. Having feparated the filiceous earth,
the quantity of which was the fame in proportion with that
of the firft procefs, I treated. the folution, then obtained,
with mild vegetable alkali, and at a raifed temperature. The
precipitate produced in the procefs, and wathed, was divid-
ed into four equal parts while yet moift.

a) Upon one fourth part I affufed dilute fulphuric acid
which foon diffolved it into aweak reddifh liquor. Aftera
1 thort

*
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fhort repofe, a reddith-grey fediment fcll down, which, care-
fully colleed and dricd, weighed half a grain, and 1eadily
fufed upon charcoal to a black-grey feoria. VWhen a/fmall
postion of this laft had been thrown into melted phofphorig
fale, it gradually diffolved, and gave a green tinge ©o the
faline bead. But when the whole of it was put in, the
fmall globule loft its tranfparency and aflumed a blue colour.
At the fame time a very minute grey-white metallic grain
became difcernible, which, when feparated from the sphes
rule, would not obey the magnet, As that m:tallic bead
hardly weighed &, of a grain, it would not admit of farther
inveftigation. Perhaps it was phijpat of iron. The faline
bead, by imbibing moifture, was again divefted of its blae
colour, and turned brown-red.

* The fulphuric folution, left in a colourlefs ftate, after the
feparation of the above depofition, was committed to {pon-
tancous exhulation; and it then fhot, by degrees, into
perfe cryftals of alum. At laft there remained a thickifl
refidue, which, previoufly diluted with water, and warmed,
I combined with vegetabicalkali. A flight quantity ofa ioofe,
whitifh precipitate fell down of 4 grain in weight, when
edulcorated and dried. By expofure to air, it acquired a
brown colour, and by ignition upon charcoal it became
black. Treated with a neutral phofphat, with the
affiftance of the blow-pipe, it foon melted to a fmall globule,
which, by turns, appeared colourlefs,"'when acted on by the
inner flame, and amethyft-red, by the outer-flame. Thus

ft proved to be mangancfe.

&) Upon another fourth-part of the precipitate, vinegar,
diftilled and concentrated by freezing, was affufed, and de-
canted again from it, aftor 12 hours. In order to try this.
acetous liquor fer calcarcous earth, it was divided into three

parts, each of which was fepzrately treated; one, with
R 2 exalic
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oxalic acid;another, with oxalat of pot-afh ; the third with fu/-
phuric acid.  But in no cafe any indication of lime was ob-
fervable ; all thefe three trials remaining perfeétly clear. The
acetous folution merely contained fome of argil, which 1
precipitated from it by pot-afh.

¢) The third portion of the precipitate, likewife before
drying, was introduced into heated cautic alkaline lye: it
liquefied in it, leaving a fmall brownifh refidue, confifting
of the above mentioned metallic ingredient of the ftone, to-
gether with a flight trace of filex.

"d) Laftly, the remaining fourth-part of the yct moift pre-
cipitate I fuffered completely to deficcate in a warm place,
The carth was of a milk-white, and weighed 54 grains. It
loft nothing of its colour, and but little of its bulk, by a
ftrong ignition for two hours ina fmall and covered crucible.
But its weight was the more diminithed, as it then weighed
37% grains only. .

Therefore, the refult of the firft analyfis was confirmed,
as to the main point, by this fecond decompofition of lepi-
dolite.

But the total abfence of calcareous earth, in the mixture
of this toffil, is highly worth remarking. For filex and argil,
when in their pureft ftate, are abfolutely infufible in any pro-
portion of the mixture ; but become fufible, when lime in 3
proportionate quantity enters into the combination. On the
contrary, the lepidolite, confifting merely of filex and ar-
gil, and without any portion of lime, is of fo eafy fufion,
that it properly may be reckoned among the moft fufible ftones.

In many cafes, the metallic oxyds, indeed, likewife a as
poweiful fluxing media; yet, in the prefent inflance, the
' metallic
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metallic portion is too fmall to be capab'le¢of being con-
fidered, with any degree of probability, as the caufe of the
fufibilicy of this fofil. ., ’ '

Is there, perhaps, in thofe argillaceous ftones that fufe in the
fire, without any admixture either of abforbent earths or of
~ metzllic calces being found in them, fome hidden principle,
promoting their fulion, which is hitherto unknown, and is
of a volaiile nature? Fel-fpar affords an inftance of them.
This ftone, while continuing in its natural unaltered ftate,
runs into a glafs; whereas porcelain-clay, which refults
from its decay, is infufible in the higheft degree. There-
fore, it might not feem unreafonable to fuppufe, that during
this tranfition of vitrifiable fel-fpar into infufible clay, fome
volatile fubftance, as yet unknown, and capable of promot-
ing fufion, might efcape; did we not, on the contrary, find,
by experience, that vitrified fel-fpar, if again expofed to firz,
enters again into fufion, in the fame manner as it did the
firft time.

It remains yet to inveftigate, whether the lepidolite is
juftly ranked, as Born would have it, among the zcolites.
‘W hen we attempt, in the mineralogical fyftem, to {eparate
and to determine the variqus fpecies of foflils, not in a vague
manner, but’ accdrding to fixed charalters; the queftion
is, then, in which of its properties does the fpecifical cha-
ra&er of zeolite confift? I think, in the following: that
it is moderately hard, and gives no fparks with fteel;
that, urged by the flame upon charcoal, it is rendered milk-
white and opake, fwelling much at the fame time, and
forming ramofe excrefcences, yet without actually fufing
into a globule; and that, befides the filiceous and aluminous
earths, the calcareous, likewife, is an effential conftituent
part of it. The mother-of-pearl-like luftre, the gelatinous
coagulum, which it forms with acids, and its phofphorefceat

R 3 nature
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rature on ignition; cannot be confidcred as any of its effene
tial properties.
.

Since, therefore, the prefent foflil does not fhew the
fame appcarances upon charcoal as the zeolite, but as it
intumefces but modcratcly while, at the fame time, it fufces
into a pericet, and, in part, tranflucid, round globule; and,
morcover, as it is ablolutely deftitute of lime for one of its
conftituent parts, thele facts afford fuficient ground to
dlﬂmgmth it from zeolite, in the {yftemacical arrangement
of foffils, and to rark it asa Giftinct fpecics,

As I entertained fome doubts whether the name Lilalite,
given to that foffil at its firft introdultion into public notice,
would bear found criticiim, I recommended, in its ftead, the
denomination of Lepidslite {fcale-ftonc), for its jpecific name;
becaufe this foddil fhines on its fralture like an uggregate of
minute fifh-feales*.

A particular foflil has lately been difcovered in the vici-
nity of the iepidolite, which covfiits of long columnar

® A more accurate accqunt of the native place of Lepidolite, to.
getherwitha full deferiptionof its exteraal characters, may be feen in
Ficliel’s Mineralog:jche Aufsactze, Vienna, 1794, page 226, There
the wedhor alfo endeavours to deiend the nawe Lilalite, given to
this flone by its firlt difcoverer, the Abb¢ Poda, of Neubaus, againft
wine, Lepidolae. But, inmy opinion, that appellation is erroneous :
ttf, vecaufe it is againft the common rule to derive the names of
Jpecies ‘rom colours, fince thzfe are changeable, and fince even
this very fofftl has already been met with, in various fhades, of
wiolet blue, amerkyft red, and awhire, befides the /lac colqur, of
which the difcoverer firlt found . 24ly, Becaufe the word
Lilaliee, being compounded of the Arabic (Lilac, Lilach ), and
the Greek (Lithos, ftone), is a nomen hybridum.

cryf-



' Ezamination of Lepidolite. 247
cryftals, longitudinally ftriated, and tranfverfing grey-white
quarz, and occurs, with various degradrations, of a pale-
red colour, in fome fpecimens pafling into the ifabella, and
into green. This mineral was pretended, by fome,
to bg cryftallized lilalite : but, even without having yet
performed a perfe&t analyfis of it, I am already convinced,
that it by no means belongs to that foffil, but to the fbir-
laceous beryl, (fhérlite,—by Kirwan); with which it agrees
not only in its extarnal appearance, but alfo in its habi-
tudes, in the dry way. '
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XX.
CHEMICAL EXAMINATION

OF

CIMOLITE,

—

THE Cim:lic earth (Cimolia Plinii), or.the Cimslite, as
I thall call it for the fake of bievity, belongs to thofe bos
dies of the mineral kingdom, of which an hiftorical know-
ledee has, indecd, reached our age, from the writings of
ancient claffics, fuch as 17eopbraftus, elpecially, Disfcorides
and Pliny ; but a familiar acquaintance with them has gra-
dually been loft fince the time of thofe authors.  YVe learn
from the works of thofe old naturzalifts, that the Greeks, as
well as the Romauiss, befides its medical ufe, employed the
cimolic earth for technical purpofes, in the preparation and
cleaning of their ftuffs and wearing apparel. This is
thewn, among others, in the following pafiage of Pliny* :—
Cretz plura genera.  Ex iis Cimolie duo ad medicos perti-
nentia : candidum et ad purpurifum inclinans.  And having
firft mentioned its various applications in medicine, he thus
continues :  Eft et alius ufus in fz}c:[tibu:. Nam farda,
que adfertur e Scrdinia, candidis tantum adfumitur, inutilis
verficoloribus : et eft vilifima omnium Cimolie generum.
Pretigfior Umbrica, et quam wocant Saxum.—Primum ab-
luitur veftis Sarda, dein fulphure [uffitur: mox defguamatur
Cimilia, que eft coloris veri. Fucatus enim deprebenditur,
nigrefcitque, et funditur fulphure. Veros autem et pretiofos

‘

* Hift. Natural, lib, xxxv, chap. Ivii.
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colores emullit Gimolia, ¢t quodam nitore exhilarat.contriftatos

Julpbure,

\

What later writers have mentioned concerning cimo-
lite (Agricola®, for inftance), are mere compilations taken
out of thofe ancient authors. Tournefort, however, is to '
be excepted, who certainly {aw it in his travels through the
Levant, but has erroneoufly taken it for an earth of the
calcareous kind, diftinguithed from common calcareous
caith, as he thought, by its foapy fatnefs. -

It is by the kind communication of Fobn Hiwkins, Efg.
who, in his voyage to the Grecian iflands, made for the ad- -
vancement cf Natural Hiftory, has colleCted the genuine
cimolic_carth on the ifland Cimslo itfelf, or Argentiera, as it
is called at prefent, that I have been enabled to revive the
knowledge of this foffil, hitherto loft both to Natural Hif-
tory and Technology, and, at the fame time, to underrake
its chemical analyfis.

-

The colour of cimolite is a light greyith-white, in-
clining to pearl-grey. But this colour is fomewhat changed
by expofure to air, where it acquires a reddifh tint. Itis,
therefore, prabable, that the cimolia ad purpuriffum incli-
nans, of Pliny, as weli as his candida, are both one and the
fame fpecies ; fince the firft, or the externally reddifh one,
is, on the fracture, as white as the fecond,

Cimolite is found maffive, and probably it occurs in vaft
ftrata. Its fra&ure is earthy, uneven, and its texture more.
or lefs flaty. It is thoroughly opake, and does not ftain

* De Nawra Fofiliumy lib. ii.
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confiderably. When feraped with a knife, it yields thavings,
like fteatites, and the abraided furface is frocth, and of a
greafy luftre. 1t adheres pretty firmly to the tongue.

Yet this ftone, though it is fo {oft as to be fcraped by the
nail, is but with difficulty broken, a=d, in confequence of
this tenacity, not eafily pulverized.

Its fpecific gravity I found exactly double that of wa-
ter ; that is, 2,cco. -

Small milk-white cryftalline grains of quarz are found -
here aud there fingly diffeminated in its fubftance.

.

The flaty texture, which, in the dry picces of cimolite,
is often but contufedly, perceived, appears moft diftinétly
when they are fteeped in water.  Cimclite is immediately
penctrated by water, aund it then developes itfelf into thin
lamine, of a curved-flaty form. '

Cimolite, if triturated with water, diflolves into a foft,
pap-like mafs, though not flippery in the fhi& fenfe. A
bundred grains of it, ground with three ounces of water,
affumed the appearance and confiftence of a thickifh cream.
When this mafs is left to deficcate in the grinding-difh, it
detaches itfelf from its fides, in.hard-dried, ribbon-like,
and fomewhat flexible bands. In this- ftate, cimolite is
pulverized with £l greater difficulty than before. -

e

In order to ohain fome knowledge of the cficacy arnd
utility of cimolite, in a technical view, I partially greafed
finall picees of filk and woollen cloth with oil of almonds,
and covered thofc oily fpets, on beth fides, with cimolite,

worke-
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worked by grinding. with water to the thicknefs of a linie
ment. ‘Lhey were then expofed to dry in the air.  The
nex+ day I dipped thofe ftuffs in water, and faw, with fure
prize, that, by a ﬂ{ghb wafhing, the cimolite, togcther with
all the reafy fpots to which it had been applied, were re-
moved, without leaving the flighteft trace. After drying,
the ftuffs were again found poflefied of their former cleanlis
nefs, and the original beauty of their colours completely
seftored.

Trivial and imperfe& as this experiment was, it ferved,
however, fully to confirm the technical ufe of cimolite, ex-
tolled by thc ancient writers : and hence, too, it appearg
much to furpafs the beft Englifh fulier’s earth. To revive
the importation of cimolite, as an article of merchandife,
would therefore be very defirable for the manufatures fub-
fervient to our clothing, as well as for common ufc; ef~
pecially for precious ftuffs of delicate colours, that will not
well bear the agency of acids and alkaline foaps. Whence,
alfo, the inhabitants of Argentiera make as much ufe of it,
in the wafhing and bleaching of their ftuffs, at this very day,
as in remote ages.

—mrn R ————

To acquire a chemical knowledge of cimolite, I made
whe following experiments.

A.

a) Hundred grains of cimolite, in entire pieces, were
expofed, for half an hour, to the fire of the wind-furnace,
in a covered crucible. After cooling, it was found grofsly

fplit into flaty fragments, of uneven furfaces. This was -

accompanied, at the commencement of ignition, with a fur-
prifingly ftrong noife. The cimolite acquired, at firlt, a
. brown-

——r T X
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brownifh-grey colour, which, however, azain difappeared.
It loft 12 grains in weight.

b) Ignited, alone, upon charcoal, before the blow-pipe,
it firft turns dark-grey; but, after tomplete ignition, it
again becomes white. ,. [

When cimolite is conveyed into phofphoric fult, already
fufed, it is gradually diffolved by it, and runs into a colour-
fefs pearl.

Glafs of borax, likewife, diflolves cimolite ; but is tinged
by itof alight-brown.

$oda fufes with it into a milk-white globule *.

B.

Hundred grains of cimolite were triturated with water,
and treated with 300 grains of ftrong fulphuric acid, by
which management the white colour of the blended mafs
was changed to a pale flefh-red. For the purpofe of fe-
parating the filiceous earth, I evaporated the mixture in a
warm temperature, covered it again with water, and fub-
jeGed it to digeftion. However, it continued turbid and
muddy ; fo that | could not fully fucceed in feparating the
filex. I, thercfore, employed that mixture to convince my-
felf of the ablence, or prefence, of magnefia, among the
conftituent parts of that foflil. With this view, I faturated
it, with the afliftance of heat, with mild calcarcous earth,

® The habitudes of cimolite, in the fire of the porcelain-furnace,
have bcen mentioned at No. 27 of the firft effuy,

and
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and reduced the fluid, when filtered, to 2 fmaller bulk, by

evaporation ; carefully removing, at the fame time, the

felenite, as it appeared. Yet no trace of fulphat of mag-
" nefia was perceptible. :

C.

) Two hundred grains of cimolite, mixed, and ignited
with thrice their quantity of cauftic pot-afh, afforded, after
cooling, a blueifh, and greenifh-white mafs. From this,

when foftened with water, the undiffolved part was fepa-

rated by fltering.

-
.

5) The alkaline liquor had no colour. Tt at firft con-
tinued clear, on being faturated with fulphuric acid; but,
at a raifed temperature, it coagulated to the confiftence of
jelly. Upon the affufion of more water, and proper di-
geftion, filiceous earth feparated, wcighing 44 grains, when
ignited.

¢) The earth, which was not taken up by the alkali (a),
was of a grey white, and weighed 220 grains. It diffolved,
by degrees, in fulphuric acid, which was added to it, and
left behind fome filiceous earth, which weighed five grains,
after ignition.

d) Both the fulphuric folutions (#) and () were next
added together, and partly evaporated ; after which, cryf-
tals of alum appeared, as the liquor cooled. T he remainder
of the fluid congealed, on farther evaporation, to a jelly.
When mixed with water, digefted, and filtered, there re-

mained filiceous earth, in the form of pellucid vitreous

grains, the weight of which, after grinding and ignition,
was 04 grains. '

)1
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¢) I now combined the folution with Pruffian alkali,
which produced a deep-blue precipitate; by the quantity of
which the proportion of the ferruginous ingredient, in the
form of oxyd of irin, attraltivle by the magnet,” was de-
termined at 2} grains.

f) When the portion of iron had been feparated, I added
a fmall quantity of vegetable alkali to that part of the folu-
tion which yet remained. By this treatment, and fubfe-
quent evaporations, I obtained aluminous cryitals, in fuc-
ceflion, to the end.  But, at the fame time, there &ill fepa-
rated fome filiccous eartd, amounting to ¥3 grains, when
heated to rednefs.

g) The whole of the alum (fulphat of alumine) obtain-
¢d, was re-diffolved in water, and the argillaceous earth
fcparated by vegctable alkali. This argil, depurated and
gnited, gave 46 grains in weight,

Therefore, the above 200 grains of ¢imi ¢ produced :

Ignited Silex . C. ) . 44

) -« 3 .
Q) . 6 126 grains.
o f) - 13

Alumine . ) o« o+ . 46
Ignited exyd of irom ¢} . . . . . 2}
Lofs by ignition A.a) . . . . . 24

-

. 1984 grains.

Whence, one hundred parts of cimolite contain:

Si-
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Silex . . . . . 63
Alumine « . . . 23
Oxyd of iron . . . 1,2§
Water 4 . .. T2
~ ——

" 99,25

With regard to thefe conftituent. parts, and their propor-
tions to each other, the cimolite might properly be placed in
the mineralogical fyftem along with the common fpecies
of clay : but its diftinguifh/ng chara@er, on which, alfo, its
other phyfical properties depend, undoubtedly confifts in the
minutely divided ftate of the filiceous ingredient, as well
as the moft intimate mixture of this lalt with the argil-
laceous part.

XXI,
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XXI.
CHEMICAL EXAMINATION

OF THE

MAGNESLAN-SPAR (Bitter/path.)
(Cryfallized Muricalcite, Compound Spar, of Kirwan.)
A*

AMONG the Tyrolefe foffils, and thofevof Salzgurg, fo

remarkable by their varicety, there occur certain rhombic
cryftals, which arc moft frequently found fingly inter-
fperfed in a flaty chlorite (Sclneideftein), mixed with filver-
grey magnefian lamellas.  Thofe cryftals have been called
rhomboidal [par on account of their figure, or magnefian-
Jpar (Bitter-fpath) on account of this fuppofed conftituent
part.

The colour of thofe cryftals is greyifh-white, paffing
more or lefs into yellow or reddifh. They commonly
form regular rhombs, from one half to three fourths of an
inch thick; but they are alfo found of a greater fize.
Their external fplendour is only moderate; but internally
they poflefs a high luftre.  Their fracture is of the ftraight
foliated kind ; but the figure of their fragments is rhom-
boidal. They are moltly tranfparent in a great degree;
but the fragments of the larger cryftals are nearly pel-
lucid ; and if held againft the light, they exhibit changing

® Beobachtungen und Entdeckungen aus der Naturkunde, vol. v

Pa‘c St .
e rainbow-

-
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ninbow-colours. Their hardnefs is a medium between
that of calcareous-fpar and that of fel-fpar; as the fitft
may be fcratched by them, but they themfelves tnay be

fcratéhed by the fecond *.

Their fpecific gravity I have found to be 2,480.

a) An entire piece, weighing 100 grains, was ignited in

a covered crucible for two hours; yet, notwithftanding its
fparry texture, it remained entire, without flying in pieces.

_ It was rendered afh-grey, and wholly opake, though pre-
ferving fome luftre. At the fame time its weight was lef-

fened 45 grainst.

5) The action of mineral acids upon magnefian-fpat,
while in grofs fragments, is not perceptible ; but if pulve-;
rized, they attack and diffolve it gradually, attended with 2
continued gentle effervefcence. With the fulphuric acid,
felenite is generated, and the fupernatant folution is of a
pale-reddith colour. Nitric acid produces a colourlefs folu-
tion, and the muriatic acid 2 yellow one.

But when pieces of calcined magnefian-fpar are em-
ployed, the folution goes on rapidly. And in that cafe the
nitric acid leaves a metallic refidue behind, which feparates

of a brown-red colour,

® More circumftantial defcriptions of the external characters of
this fofil have been given by Karflen in Beob. u. Entd. a.d. Na-
eurk. vol, v. page s6.—Born Catal. d. 1. Colle&. d. Fofiils, vol. i.

page 386, with the name, Chaux magncfiée ;—and Fichrel. Minerl,

Aufsitze, page 189.
‘4 For the habitudes of magnefian Jpar in a porcelain-heat, fee

N. 16 of the firt Effay.

s ¢) Three
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¢) Three bundred grains of finely powdered magnefian.
fpar, mixed with an equal quantity of pot-ath, were ignited
for two hours in a crucible.  The mafs returned black out
of the fire, except that its middle part was rendered of a
dark ath.grey. When triturated, and covered with water,
it became light-green. . Muriatic acid affufed upon it, in
fufficient quantity, diflolved the whole, forming a clear
golden-yellow tincture.

.. d) This {clution was decompofed by means of carbonated
pot-afh, and with, the afliftance of hcat. Sulphuric acid
was poured upon the precipitate, previoufly diluted with
water, in fuch a quanticy that the acid was predominant.
Abundance of felenite (fulphat of lime) was thus produced;
which feparated trom the remaining fluid.

¢) I next evaporated the folution, that remained after the
.fcparation of the felenite, and.which contained fulphat of,
magnefia, and a fmall portion of fulphated oxyd of iron;
carrying on the operation, uniil the faline mafs appeared in
adry flace.  This latt 1 fudjetted to a red-heat for two
hours, re-diffolving it aficrwaras in hot water,  Upon the
filter there remained 2 fubile red-brown oxyd of iron,
weighing nine grains, and wholly obeying the magnet.

/) The folution, now freed from the iren, afforded, by
eryfiallization, a purce fulihat of mugnefia; which, when
properly decompofed by pet-afh, and with “the afiftance of
heat, yicldad 133 grains of carboatzd magnefa.

- #) The folphat of lime (d), decompofed by diffolved
crrbonat of pot-afh, furnifhed 102 grains of crude calca-
rcous eaith,. To examine whether this laft ftill corntained
any magnehia, I diffbived it again in niiric acid, mixed the
folution with cauftic ammoniac, aid nltered the precipitate
‘ then

[N
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then formed. This immediately diffolved in fulphuric acid,
which was added, and being precipitated by carbonated pot=
afh, it ftill yielded three grains of magnefian earth; which
fubtradted, leaves, therefore, 157 grains for the quantity of
trude calcareous earth, or carbmatfq" lime.

Confequcntly, I obtamed from the above 300 grains | of
the Tyrolefe magnefian-fpar : :
Carbonat of lime . . g) . . . . '1{57 grs. I
Magnefia . . .. f) 133} O 136 Vo

- & 3 .
Oxyd of iron, containing e
. fome mangancfe. . ¢) . . .. . 9. . A4

' o C : p———t |
T " 302 E"‘-A., o

As no lofs of weight, but rather an excefs, appears in
the fum of the conftituent parts, given feparately, we may
conclude, that thofe ingredients might, perhaps, have been
capable of undergoing a ftill greater degree of deficcation. ;

. Therefore a bundred parts of magng/' aanar confift of ;,

Carbo;mtqf[xme e e e e '. e e e . 5.2:';..' '
Magan.a e e o o e e ‘e o wiiet e 4’5’.,1 .‘;
Oxyd of irom, impregnated with manganefe . 3 .

100

' s RE . o L. v
Although it is only a few years fince this foffil way
brought to Vienna by fome Tyrolefe dealérs in:minerals
of their country,’and from-thence brought into farther no-

tice; yet it feems that Woulfe has alrepdy been acquainted
‘s 2 Wlth
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with it at an carlier period. For the foflil, which he exae
mined, and defcribed in the Philsfoph. Tranf. for 1779*
by the name of ¢ompound fpar, agrees with the Tyrolefe.

It is allo proved, that the magnefian-fpar is found not
. only on the borders of the Tyrolefe and Salzburg moun-
tains, but likewife in other places, by the following exa-
mination of a fpar of that kind, coming fram faberg, ia
Hermeland, a province of Sweden.

It occurs in the foffil, in which I. have found it of 2
grey-white colour, with a ftrong luftre, nearly refembling
that of the mother of pearl, in femi-pellucid and rhom-
boidal fragments.. With regard to its fracture, it can
hardty be diftinguifhed from that varicty of the Tyrolefe
magnefian-fpar, which furnifhed the fubje&t of the forego-
ing analyfis, The only difference confifts in its external
form; that is, it does not occur in fingle interfperfed cryf-
také; like the laft, but in maffes ; and it is accompanied by a
green, compadl, indurated clay, and a grofs-fohated deep
verdigris-green tak (magnefian earth.)

a)-A fimall picce of it, ignited per fe upon charcoal,
turns brown without fplitting. It diffolves, by fufion, in
a neutral phofphat, and forms a clear, colourlefs bead.
Nearly the fame effect is produced by glafs of borax. When
heated to rednefs with foda on the meItmg—fpoon, it fufes
into adull blueifh-green globule, .

b) Two hundred grains, teduced to powder, diffolved
gradually, and with effervefcence, in the muriatic acid. Cauf-
fic ammoniac, added to the yellow folution, produced alight
flocculent precipitate of a dirty green, which on the fil-.

o ——

-r - —e

& Kirqwn’s Elements of Miaeralogy, Load. 3794. vol. i. p. 9a.

A tering
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tering paper changed to a brown, and, heated to rednefs,
yielded 4} grains of oxyd of irom.

¢) The folution, now rendered colourlefs, was evapo-
rated to 2 fmaller compafs, mixed with one third part of
alkohol, and combined with as much fulphuric acid as was
neceffary to precipitate the filiccous carth from the felenite
or gypfum (fulphat of lime), which was then feparated,
and wathed with a mixture of alkohol and water.

d) When the whole of the liquor had been again re-
duced by evaporation, 1 precipitated its magnefian earth,
by means of carbonated pot-ath, affifted by a boiling heat.
It did not prove to be as loofe as it ought to have been, and
thus it thewed, that it was not yet pure. Hence, on the af-
fufion of filphuric acid upon this precipitate, more felenite
was depofited, which I added to the firt, The folution,
thus freed from it, then afforded pure fulphat of mag-
nefia ( Epfom-falt), which, re-diffolved and decompofed in
a boiling heat, by alkaline carbonat, afforded 50 grains. of
tarbonated magnefia.

¢) The felenite alfo was decompofed, by boiling with
water and carbonated pot-ath. Thus 1 procured from it
146 grains of mild, or carbonated calcareous earth.

This Swedifp magneﬁa'n—fpar, therefore, contains much
lefs magnefia than the Tyrolefe ; and the proportion of its
conftituent parts in one bundred is the following :

. §
Carbonat of lime o o « « o et C 73
 Magnefia o o o oo oc bt 25
" Owyd of irom, containing alittle manganefe . . . 2,25
100,25
$3 XXI1L.
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XXIIL
EXAMINATION

MURIACITE.

—

THE review of our prefent knowlelge of mineral bodies
wou'd undoubtedly be much more extenfive, and at the
fame time require much fewer corrections, if every newly
difcovered foflil were immediately put to the chemical teft,
and not received into the fyflematical airangement, till it
had been ftamped with the authentic feal of truth.® .

The muriacite does v+ €. 1 to be as yet o generally
known, that I may i w i i to be able to prevent its far-
thar introdu@ion to the jusidc in an erroneous fhape, by
means of the examination which I am going to defcribe. -

Fichtel*® gives the following account of it,

Abbé Poda has lately difesvered a new fpecies of calcarcous
earth, whichy by reafon of its conftiiuent parts, he calls muri-
ated lime, or muriacite, acconﬁng to the new method of ns-
minating foylc 5 becanfe that mincral is compsfed of calcare-
ous carthy muriatic acidy, and water. The miners in the jlvr'r-
pits at Hally in Tyroly call it fealy gypfum ( fehuppize
gvpsjtcm) But, bejides this diffirence in its ¢ nfu.uert
partsy it is alfs fv‘t/zer ‘d gl )(a'fram the compult gyp-
Jum: 1fty by its greater baramyx 3 2dly, by the quadrilateral,

* Sce his Mineralogifche A/g;atue. Vienna, 1794, page 228,
reflangular
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reftangular feales ¢ laminasy of which it is entirely com-
pfeds and 331y, by its much more difficult [lutisn i wwater,
of which, at a m:an temperaturey it requires 4300 parts,
We expe to reccive from the Avbé himfilf the circumftantial
defeription of this new [pecies of cnlmreorf.. carth.

This foffil the more deferved a chemical examination, as
hereby we might be cnabled to underftund by what means
Nature could produce a combination of the earthy faline
kind, which in the dry as well as in the cryftallized ftate is
fo much difpofed to deliquefcence; but which, as here is
fuppofed, exilts in a drv and compa& ftate, and at the fame’
tinie requires fuch an exceflive quantity of water to be dif
folved. '

That fpecimen, which has been fent me from f:emm, as
genuime’ muriacite of Mally in Tyrely is an aggrecate of
re¢tangular, four-fited plites, of a light-grey, black-grey,
and in part reddith colour, with bright fpecular furfaces ;
and heree not il relembing grofs-folinted hornblende. By
the taft:, and partly even by bare infpection, it betrays an
admixture of fome portion of rock-falt. Trituration re-
duces it to a white-grey powder, '

a) Upon fve hunired grains of it alkohol was poured;
which, after 24 hours, I upain feparated by filtering.  The
ardent fpirit continued colotirlefs; and when evaporated, it
left pure common falt, or muriat of foda, behind, in the

flate of dry cryftals.

4) This being done, water was affufed upon thc‘powder,
until all the fuline parts were lixiviated.  This aqueous fo-
lution, which was likewiie celourl:fs, being evaporated to
dryncfs, left alfo commsn falt bekind; but contaminated

with gyplum.
s 4 ¢) The
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¢) The falt obtained in both extra&ions, and added to- -
gether, weighed 91 grains. By the affufion of one part of
alkohol, mixed with three of water, all the falt was dif-
folved, and the refidual gypfum amounted to 17 grains.
This determines the quantity of the muriat of foda at 74
grains.

d) Inext treated the powder (which had been previoufly
extralted both by alkohol and water) with dilute nitric
acid; digefting it gently. Carbonated pot-ath, added to
the nitrated fluid which was again feparated, threw downan
earth, weighing 26 grains when dried, and confifting of
calcareous earth, impregnated with iron.

e) The refidue was boiled with water and carbonated pot-
afh. The fluid, filtered off, was then faturated with nitric
acid. By the addition of muriated barytes, a precipitate
was obtained, confifting of fulphat of barytes. '

J) Upon the edulcorated refidue I poured again fome ni-
tric acid, which produced a great effervefcence. After due
digeftion I feparated the fluid by filtration; and, while yet
boiling, I combined it with alkali,' by which treatment I
obtained 76 grains of carbonated lime.  But as this laft had
exifted in the foflil, in a ftate of combination with the ful-
 phuric acid, mentioned at (¢), we muft only reckon 120
grains of gypfum, or fulphat of lime.

g) What remained, after the extraction with nitric acid,
weighed now 265 grains. It was a minute, light-grey,
micaceous fand.

In thefe 500 grains of the foffil, therefore, have been
found:

Muriat
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Muriatof foda . . . ¢) . . . . . 74
Gypfum . . . . . ¢) 17

- f) 120 * . - 137
Carbenat of lime . . d) . . . . . 26
Sandy refidue . . . g) . . . . . 265

502 grs.

Hence, the exiftence of a native muriat of lime in the .
concrete ftate, and alfo the name of muriacite, which has
been given to it, are incompatible with this refult.

- XXIiL.
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O oxxm
.1‘1;‘;\:\115':\'1;101\:
OF THE
NATIVE ALU M

From Alyjena.

———

THE alum cavern (grotta di alume) at the Cape Wilins,
near Naples, which,as it were, ferves as a laboratory, where
Nature alone, unaflifted by art, is conftantly producing per-
fet zlum, has been mentiored only by few of the Natu-
ralifts who have vifited that country. Profefior Spallanzani®
fays of this remarkable grotto:—Befire the traveller reaches
the promontory Mifeno, be moets with its barbour, whichy there
is no doubty is likewife a crater; as it is furrounded on all
Sides with eminences.  Thofe elevations confift of tufas, and on
one fide of them, a little above the fra, there is feen an aper-
ture, made by arty, which is called grotta di Mifeno; and
where fulphat of alumine (alum) continually efflorefces. This
Jalt is not knswn by the natives, or at leaft ticy pay ns atten-
ton to it,

The fubjelt of the following analyfis has been a portion
of the alum of Aiifeno, colleGted on the fpot itlelf, and
given to me by that worthy naturalift, Fobn Hawkins, Efq.

_ All faline efdoreflcences agree in this, that while they
continue in the dry flate, they give no fign of the cryftal-
line fizure, that is peculiar to cach particular fpecies of
falf. They always appear of a fibrous form. For this

. dravelsinthe Two Sicilies, vol, i.
reafosn,
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reafon alfo, this efllorefced native alum does not prefent its
appropriate octahedral form, but is found in fmall, de-
tached, and roundith accumulations, of very thin and
thort fibres, poflLficd of a white colour, and filky luftre,
though in part intermingled with minute cryftalline grains.

a) One thoujand grains of this native alum, diffolved in
10 ounces of boiling water, left 120 grains of a yellowithe
grey earth on the filtering paper.

%) The clear fo]ution, when evaporated for the piirpofe
of cryftallization, gradually, and alone, afforded 470 grains
of pure, clear alum, in oftahedral cryftals ; although their
formation had not been promoted by the addition of pot-
ath. At the fame time 25 grains of fe/enite (gypfum) ap-
peared.

c)‘Thofe 470 ‘grains of .cryftallized alum, re-diflolved
in water, were dccompofed, while yet boiling, by carbo<
nated lime.  After the feparation of the gypfum then gene-
rated, I evaporated the remaining fluid, along with the
wathings, to a fmaller bulk, and freed it from the felenite,
which fhll continued to appear. It yielded 27 gtains of

Julphat of pot-afp.

d) After this, the remainder of the folution of the crude
alum, that would no lorger thoot into folid cryttals, was
infpiffated, by farther evaporation, to a grey-white, unctu-
ous mafs; being but an imperfect fulphat of alumire.
This fubftance mizht, in the prefent cafe, be confidered as
a true mineral butter (Bergbutter). By affufion of water it
formed a fomewhat turbid folution; and, by being then
treated with a fmall portion of pot-afh, it yet afforded 2go

grains of concrete ¢cryfais of alum.
: ¢) The



1

268 XXIII. Examination of the

¢) The above 120 grains of earthy refidue (a) were
boiled with mild vegetable alkali and water. The filtered
liquor was then faturated to excefs with muriatic acid,
and combined with muriated barytes. Upon which fulphat
of barytes fell down. ‘

f) I now drenched in muriatic acid the refidue, that had
been boiled with alkali.  This laft, again feparated from it
by the filter, was next faturated with carbonated pot-afh.
Eleven grains of a yellowith earth were then precipitated ;
which, upon clofer examination, were found to confift of
two grains of oxyd of iron, and nine grains of carbonated

- &ime; which laft, together with that which had been -indi-
cated in combination with fulphuric acid by the muriated
barytes (¢), amounted to 15 grains of felenite.

2) The final rem;linder, which had refifted the attack of
the muriatic acid, weighed 92 grains, and was a fandy

carth, of a greenifh-grey colour, meager, and harth to the
feel.

From 1000 lbs. therefore, of this rough, native a/um
Jrom Mifeno, may be produced, barely by folution in water,
and fubfequent cryftallization :

1) Alum, provided by Nature her[elf with )
the requifite quantity of poteafh . . . 470

2) Alum, whofe cryfiallization is pro-
moted by adding pot-afp . . . . ... 260

760 lbs.

When, therefore, Spallanzani cenfured the natives for
not knowing, or for difregarding this naturai produ&,
which is fo eafily procured, and which, with fo little ex-

5 pence,
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pence, may be made a profitable article of commerce, he
‘was not unfupported by reafor.. This alum of Mifens, it
fhould feem, might be of the fame good quality as that of
Tolfa; as it can be rendered as free from iron as this
laft, and, as befides, the proportion of fulphated pot-afh
would not be greater in it than in the Roman alum.

This portion of fulphat of pot-afh, contained in the alum
from Mifeno, occafions the following queftion; which in-
deed it will be ftill difficult to anfwer at this time.—I¢ is:
As this grotto confifts merely of volcanic tufa, in which
no vegetation takes place, whence does Nature procure the
vegetable alkali, requifite to the generation of the cryftal-
lizable alum?

Note. Another inftance of the like daily prodution of marive
alum occurs at Solfatara, where it is procured, and refined after
the manner dcfcribed by Prof. Breiflak. From the following
paffage of his: Efais Mincralogiques fur la Solfatare de Poiix-
zole, Naples, 1792, page 157, it appears——That it is spen
the ground of the produﬂia'n of thefe faline efflorefcences, the
abundance and richnefs of wbich are equally furprizing, and,
likewife, of the exccffive promptitude of their re-produclion, that
it bas beem refal-v;d on t0 eftablifb at Solfutara a manufailure
of alum, awhich of late bas been put in allivity by Fofcph Bren-
sano Cimaroli..--In the fuller account of it, given page a31,
according to which, the aluminous lixivium, by means of boil.

- ing, is brought to thoot into cryftals in no longer time than a4
hours, there is no mention made of any artificial addition of
pot-ath. It is therefore probable, thit the alum of Seifarara,
like the above of Mifeno, is already by Nature provided with
that portionof pot-afh, which is neceffary to the production of
perfeltly cryftallized alumy

~

XXI1v.
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XXIV.
EXAMINATION ' » '
. O THE '
NATIL SALT-PETRE (Nitre),

Ire Aflfetta.

————

THE difcovery of the native ﬂllt—pctr_e-mine, or of the
Puls, producing nitre at Alifetra, in Apulia, made by
Abbé Fortis, in the vear 1783, could not fail to attract the
attention of naturalifts, i a degree proporuonate to the
importance of the fubject.

Various philofophers, who have vifited and ex mined the
Puly fince its difvovery, have.already given circumAanzial
deferiptions of the natural ftaze of that remarkabis pit, as
viell as an account of the great quantity of nitre which it
afiords, aud of its incomprechenfible daily re-production.
As to thefe acferiptions, T fhall refer the reader chiefly to
thufe publifhed by Prof. Zimmermann of Brurfwick *, and by
de Salis Marschlin .

[4

[ :
The nitre employed in the following analytical experi-

ments was coliected by Fohn Hawkins, Efg, who has ex-
amined that nitre-pit in the Jdurch of 1788, in company

* Fepage ala Nisvicre Naturelley, qui fe trouwe @ Melfenta, par
M. Zimmerman, Paris, 1789,

1 Reifin in Verscliedcie Provinzen des- Kinigreichs Neapel.
1t vol, Zuric and Leipeiy, N

.

B O . With
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with Zimmermann and Fortis. - In the fpecimens which I
.was favoured with, the falt-petre invefted fragments of n
yellowifli-white, compa&, lime-ftone, forming the ftony
matter of the Pulo. 'Thefe fragments, detached from the
rock in thin layers, are incrufted with the falt, to the thick-
nefs, for the moft part, of one fixth of an inch; when it
appears in a finely-grained, cryftalline form, refembling
white refined, or Canary fugar. Onfome parts of the lime-
ftone 1 difcovered thin incruftations of "a finely-fibrous
gvpium, which, in fome places, ferved as a bafe for the

’

nitre to reft on.

a) One Theufund grains of this native falt-petre, togethet
with the lime-ftone and gypfum to which it adhered, were
" covered with boiling water.  The remaining lumps of
ftone having been lixiviatedy the clear and colourlefs folu-
tion, thus obuained, was ncxt prepared for cryftallizing by
gentle evaporation. Each flooting of the falt was ac=
companied by tender, ncedle-fhaped, felenitic cryftals. No
mother-water remained : but'the. whole of the folution cryf-
tallized, to the laft drop, to a perfe& prifmatic nitre. The
felenite, feparated from the falt as much as was poflible,
weighed 40 grains ; whereas the falt gave 446 crains.

4) According to refearches of Profeflor Vairo*, this nitre
is faid to contain common, or fea-fuit, in the proportion of
I to 6. I thercfore expeliced to obtain, befides the prif-
matic cryflals of the falt-petre, fore fea-falt alfo, in diftinct,
folitary cubes: but no trace of it, vifible to the eye, ap-
peared. For this reafon, I attempted to difcover its pre-
- fence by another method.  With this view, I re-diffulved,
in water, the cryftals of nitre which I had obtained, and

® Voyage é la Nitrizre Natur. Zimmerman, page 35.

drop-
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dropped diffolved acetite of barytes into the folution. By
thefe means [ obtained a precipitate, confifting of 26 grains
of fulphated barytes ; which fhewed, that 18% grains of
felenite were ftill united with the neutral falt. When,
after this, I tried the nitrous folution with muriated filver,
no more than 4} grains of hornfilver (muriat of filver)
would precipitate, fo that the quantity of common falt, :
indicated by this laft, can be cftimatcd at only two grains.
By this, the true quantity of perfetly pure nitre has been
reduced to 425% grains.

However, I think it more probable, that the neutral mu-
riat, which was mixed with the native nitre, was not
muriated foda, but a muriat of pot-afb, or digeftive falt, as
it is called.

¢) Upon the flony fubftances remaining after the lixi-
viation of the crude nitre, and which exactly conftituted
one half of the firft weight, viz. 500 grains, I poured mu-
riatic acid. The pieces of lime-ftone diffolved with great
effervefcence ; leaving a refidue of 196 grains behind,
which were white gypfum, of delicate fibres. When the .
fulphuric acid had been feparated from this laft, by boiling
it in water with carbonated pot-afh, there remanied fome
carbonat of lime, which diflolved, without any refidue, in
pitric acid. .

“The lime-flone, taken up by the muriatic acid, confe-
quently amounted to 304 grains; and, being fubjedted to
farther trial, it proved to be mercly calcareous earth, con-
taining a fmall portion of iron.

Hence, thefe 1000 grains of nitre fram M; fmo, here de-
gompofed, have confiflcd of

Pure
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Pure prifmatic nitre . 8) . . . 42§% grains,
Muriated neutral falt . 8) . . . .2
Selenite . . . . a) 40

b) x8i, 254}

¢) 196
Limefone . v « . ¢) . « . 30%
' 996
Lofs . 14
1000

By the computation of Prof. Vairo*, xhé' total mafs of
3lt-petre in the Pulo lhould amount to bctween 30 and
40 thoufand centners, at 100 Ib. each ; and the fecond rc-
production of it to more than 50 thoufand centners. As,
therefore, the alkaline bafe of prifmatic nitre- conftitutes
nearly one half of the whole of that compound, it is ob-
vious, that the queftion which I have intimated at the clofe
of my laft effay, concerning the origin of the vaft quantity
of vegetable alkali, becomes, in the prefent cafe, far more
important and interefting to the naturalift. The con-
jeture, that Nature poflefles means of producing that alkali
beyond the limits of the vegetable kingdom, nay, even
without any immediate influence of . vegct;tion, acquires, by
this fingular phenomenon, a very high degree of proba-
bility.

* Loco Citato. Page 37.
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XXV.
- CHEMICAL EXAMINATION

OF THE

MINERAL SPRINGS, at Carlsbad.

-~

AMONG the hot mineral fprings of Germany, that
at Carlsbady in Bobemia, deferves the particufar attention,
not only of the phyfician and the philofopher, but alfo of
every individual that has a due fenfc of the grand fcenes in
pature, ' ' :

The bafon of the main-fpring, that wonderful refervoir,
is,perhaps, the only one of itskind, which Nature herfelf has
formed of the conftituent parts of the fpring, and, at the
fame time, has covered it by a triple marble-vault, fitted for
the collection of the mineral waters produced in the neigh-
bouring fubterraneous laboratory. The boiling main-
fpring, ruthing, with vehemence, out of the principal dper-
tures of this water-vault, and filling the atmofphere with
vaporous clouds j—the inceffant play of the air-bubbles,
forcing their way through the fmaller rifts and fiffures, and
sifing in the form of pearls through the river Tépel, which
flows immediately upon a confiderable part of that vaulted
roof of the fpring:—all this, at the firft view, invites
the mind to refletion ; at which the fpefator can hardly
avoid falling into the pleafing illufion of feeing Nature,
that ufually likes to operate in a hidden manner, work=
ing here clofe at hand, and, as it were, before his
eyes,

I think
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I think it needlefs to enter into a topographical and phy-
fical defcription of Carlsbad; becaufe there already exift
feveral accounts and defcriptions of it. Among thefe, the
Treatife on Carlsbad, by Dr. Becher, may be confidered
* as the moft capital work. -1 fhall, therefore, fuppofe the
reader acquainted with its contents; which, alfo, in ge-
neral, I refer to in this eflay. , ’

My principal defign is, to ftate our obfervations, and
the conftituent parts of the Carlsbad-water, the decompo-:
fition of which we attempted# at the fpot itfelf, in July
1789; as well as to compare them with thofe given by
Dr. Becher., Befides this, I alfo intend to fay fomething
of the manner which Nature, probably, adopts, in elabo-
rating this mineral fpring, by way of a fmall addition te
the theories that have been already offered on this head.

In our refearches, we confined our experiments to the
three principal fprings : the main-{pring, the new fpring,
and that in the cg/lle.  Upon the whole, thefe, like the other
collateral fprings that are lefs made ufe of, agree with each
other in their conftituent parts, as well as in the proportion
of the more fixed parts, which, in all of them, is much the -
fame. But they differ confiderably from each other in their
fhare of carbonic acid ; and this variation is regulated by
the temperature, which in one fpring exceeds that of an-
otber ; the quantity of carbonic acid being in the inverfe
ratio of that of the heat. And for this reafon, of the above-
mentioned three fprings, main-fpring the hotteft of all,
and whofe temperature, upon an average, is of 16§° of
Farenheit’s thermometer, contains the leaft of the acid.

* For I had the pleafure of making thefe experiments in com.
pany with Couns -Gefsler, Chamberlain and Pricy-counfellor to the
King of Prufiia. '

T2 Thse
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The fpring at the caftle, on the contrary, the temperaturc
of which is raifed only to 120° or 125° Farenh. contains
the greateft portion of carbonic acid*,

i

To fave the trouble of a tedious enumeration of the ex-
periments made, I fhall give only a fhort defcription of our
method of proceeding, and mention the refults in -a fum-
mary way.

The conftituent parts of the mineral-water of Carlsbad
are, in general, carbonat of foda, fulphat of foda, (Glauber-
falt), and muriat of fida, or common falt ; befides thefe, car-
bonated lime, filiceous earth, and a flight trace of oxyd of iron:
and, laftly, a proportionate quantity of free, carbonic acid,
or, to chara&terize it more precifely, of carbonic acid
§as, folely abforbed by the water ; befides free caloric.

On attempting to feparate and to catch or obtain the car
bonic acid gas, we proceeded in the following manner :—
A glafs-retort, of 23 cubic inches capacity, was filled with
18 cubic inches of water, taken from the pipe of the fpring-
head ; and we lodged'it immediately in the fand-pot of 2
pncumatic diftilling apparatus, purpofely placed near thag
Tpring. The firft recciver, into which the neck of the re-
tort was inferted, and the glafs-cylinder employed to colle&
the extricating gas, had been filled with hot-water from the

- 3

* When we vifited Carlsbad a fecond time in July 1793,
we found the temperature of the

Atmolphere , . . . 130 =

Spring at the caitle . . 374

New.fpring . ., . . 43 Degrees, Reaumur,
Liebschen-fpring . . 35 '
Main-fpring . . . . 35}

O : , fpring.
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foring.  Under thefe circumftances, we expe&ed that the.
gas would immediately difengage itfelf, and pafs over, at
the very firft altion of the heat on the retort; this,
however, happened only a little before the commencement
+ of altual boiling ; which laft we continued until no more
air-bubbles came over.

The air colle@ed in the cylinder amounted to 10% cubic
inches. When, therefore, the five cubic inches of atmo-
fpheric air, that remained in the retort before the operation,
are fubtra&ed, the portion of gas, difengaged from 18 cubic
inches of Carlsbad-water, at the main-fpring, confifts of
54 cubic-inches. Thefe were entirely abforbed by lime-
water, and a calcareous precipitate was produced ; fo that
nothing remained but the five cubic-inches of atmofpheric
air. By this, and by feveral other trials, we were con-
vinced that the gas, difengaged by that mineral water, con-
fifys of pure carbonic acid; that the fulphurated hydrogen .
gas, which various authors have fuppofed to exift in it,
along with the carbonic acid, is never prefent ; and that the
prefence of fulphureous acid, together with uncombined
foda, as fome others have 1magmcd is not cven fo much as
poffible. ‘ :

By the fame management, and under the fame circum-
flances, an equal quantity of the water of the new-fpring
afforded nine cubic inches, and of the fpring at the :q/lle 9‘
cubic inches, of carbonic acid gas.

T will allow that, by this method of colle@ing and mea-
{furing the carbonic acid gas, the higheft degree of accuracy
was not, perhaps, fo certainly obtained as it would have
been by properly employing the pneumatic quickfilver ap-
paratus, which, at that time, was not in our power at
Carjsbad. Neverthelefs, I am convinced that this method,

T 3 of
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of condufing and collefting the difengaged gas, through
and by means of the hot water of the main-fpring, inftead of
employing mercury for that purpofe, cannot have occafioned
any confiderable difference in the refult: for water, in ge-
neral, when of equal temperature with the natural warmth
of the Carlsbad main-fpring,-is not capable of abforl;ing a
notable portion of carbonic acid.  And, befides, fuch an ab-
forption of that acid gas could the lefs have -taken place
in the prefent inftance, as that water, being naturally im-
pregnated with as much carbonic acid as it can contain, was
incapable of taking up an additional quantity of that acid.

- If this proportion of carbonic acid, found in the above-
meutioned three fprings at Carlsbad, be compared with that
given by Dr. Becher, which, calculated to eighteen cubic
inches of water, would amount to feven cubic inches in the
main-fpring, to 64 in the new-fpring, and to 16 in that at
the caftle, there, indeed, occurs a difference; fince, in our -
experiments, the carbonic acid extricated from 18 cubic
inches of the main-fpring water meafured 1} cubic inch,
and from that at the caftle £ inch lefs than Dr. Becher’s
refults, whereas that obtained from the water of the new
fpring, meaiured 25 cubic inches more.

Butas Dr. Becher had the opportunity of employing a quick-
filver-apparatus, and as, therefore, I have the lefs reaton to
doubt the exa&ncfs of his experiments, we are, from thence,
the more confirmed in the fuppofition, that the proportion
of the cordtituent parts of mineral waters is not every year,
and, perhups, not every day and hour cxa&ly the fame, but
rather variabie. This fak is alfo proved by other pheno-
mena and arguments.*' -

The water of Carlsbad, likewife, contains fome irex, the
prefence of which can be afcertained only at the fpring itfelf ;
. ’ fince
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fince the quantity which a&ually exifts in that fluid is fo
exceedingly fmall as to efcape, in a moft rapid and unex-
peéted manner, the fenfesas well as the efficacy of re-agents.
And, for this reafon, many perfons have abfolutely doubted
the prefence of diffolved iron in thefe fprings. But that
they contain it, Dr. Becher has demonftrated by the follow-
ing experiment. He fufpended, by a thrcad, one half of a
nut-gall in a glafs bottle of a narrow neck, and filled the
veflel on the very fpot with water of the main-fpring As
foon as the water, in the a&ion of filling, came in conta&
with the nut-gall, it acquired a reddith colour; but five
minutes after, the colour changed to a bright-red, inclining
to the violet.

We, likewife; made the fame experiment. Having pre-
_vioufly fufpended a flice of a gall, by means of a white filk
thread, in a glafs-bottle, of 50 cubic inches capacity, we
filled it at the main fpring. The water inftantaneoufly
turned of a pale red; but after having ftood at reft, for one
hour, a purple-red, extremely light, woolly, flocculent fedi-
ment fubfided, which left the fupenncumbent liquor clear
and colourlefs.

Another bottle, in which one grain of pulverized pure
Pruffian alkali had been placed, when likewife filled at the
fpring itfelf, fhewed no change or indication of colour. But
fome minutes after, when we inftilled fome drops of nitric
acid to faturate the predominant foda, the blue colour ap-
“peared by degrees; fo that, at length, the water was’ uni-
formly tinged blue by it.

" The following experiments convinced us, how neceflary -
it is to perform thefe trials at the fpring itfelf. We had
ordered a jug, recently filled, at the main-fpring, and clofely
ftopped, to be brought to our lodgmgs, where we immedi-

T 4 ately,



280 XXV. Analyfis of the Mineral

ately, and before the temperature of the water had been fen-
fibly lowered, examined it by means of galls, and tincture of
galls. But it remained for a while colourlefs; only, by de-
grees, itinclined a little to a feeble, turbid olive-green; and
when afterwards a few drops of nitric acid had been added,
the colour paffed into a fhade of a dilute blueifh-black.

But when the water from the main-fpring had cooled
more confiderably, . it was no more poflible to produce, by
any means, any change of colour, or indication of iron.

The water of the new [pring z2fforded the fame phenomena
as that of the main-fpring ; that is to fuy, when the bottle,
into which the re-agents had been previoufly introduced,
was filled at the fpring itfelf, the water became coloured, and"
thewed its ferruginous contents. But when conveyed to
our apartment, in well clofed bottles, it was tinged in fome
degree, while its .original temperature continued; but as
foon as the water began to cool, no trace of colour could
then be any longer difcovered.

On the contrary, the water from the fpring at the caffle,
though likewife taken at the fpring itfell, and there examin-
ed, fuffered no change at all. '

It now remained to inveftigate the other fixed conftituent
~parts: for this purpofe, we gradually evaporated, with a
gentle heat, one hundred cubic inches of water, frefhly taken
from each of thofe three fprings, down to fome ounces.

We then feparated, b}r means of filtration, from thefe re-
fidues, thus reduced by evaporation, the earthy parts from
- the Jaline, that were yet held in folution by the water, and
wafhed and dried them. This earthly portion confifted of
carbonated limey mixed with filiceons earth, and a flight trace
. of
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of irom. By digefting it with muriatic acid, the lime and '
the iron diflolved, and, on the filter,. we obtained the filex
alone, in a loofe, flimy flate. The muriatic folution we
treated, at firft, with pruffiat of pot-afh, ard there immedi-
ately appeared blue flocculent particles: however, it was
only after fome days that they formed a folid precipitate.
When the fupernatant liquors had again become clear and
colourlefs, and the precipitate had been feparated upon the
filter, we precipitated the calcareous earth from each of
_ them by carbonated ammoniac, edulcorated, and dried it.

Wenow proceeded to feparate the falts combined in thofe
folutions. Taught by experience, that heterogeneous falts,
exifting in one common aenftruuin, can but feldom be fepa-
tated, by cryftallization, with due accuracy, efpecially in
fmall experiments, we adopted another more certain method;
namely, by faturating, firft, the uncombined foda by an .
acid, and decompofing afterwards the neutral falts by proper
fubftances. At the fame time, by other previous experi-
ments, we had difcovered and afcertained the proportions of
tthe ingredients in falts of the fame nature, to be enabled
thereby to calculate thofe refults.

“Thefe Lt mentioned experiments, ferving as ftandard
meafures in the prefent purfuit, were principally as follows.

a) Thoufand grains of foda, recently cryfallized and
weighed, after drying on printing-paper, loft, when com-
pletely deficcated on the fand-bath, 637 grains of weight.
Thoufand parts of foda in the ftate of cryftallization,
therefore, are equal to 363 parts of the fame alkali, reduced to
apowder by a thorough exficcation effeGted by means of heat.

) Hundr:d grains of the fame foda deprived by heat

of its water of cryftallization, required, for their faturation,
382
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382 grains of fulphuric acid, compofed of a mixture of one
part of that acid, reified, and of 1,850 fpecific gravity, with
three parts of diftilled water.

¢) The fulphat of foda, obtained by this faturation, and
completely dried, by evaporating in a fand heat, weighed
132} grams

d) One thoufand grains of fulpha't of foda, recently cryftal-
lized and dried on printing-paper, when exficcated to the
moft in a fand-heat, weighed 420 grains.

¢) Handred grainsof the above-mentioned glauber-falt,
diffolved in water, and decompefed by an acetic folu-
tion of barytes, gave 168 grains of wathed and dried fulphat
of barytes, or regenerated ponderous fpar. Thoufand parts
of the latter, therefore, contain a portion of fulphuric acid
equal to 595% of fulphated foda, that has been deprived by
heat of its water of cryftallization.

One hundred grains of common falt in cryftals, dried
in the air, diffolved in water, and decompofed by a nitric
folution of filver, yielded 233Z grains of edulcorated and
dricd muriat of filver, or precipitated hornfilver, as it is
called. Whence the quantity of muriatic acid, contained
in 1000 parts of this laft, is equal to 428} parts of pure and
dry muriat of foda. . ‘

Afiifted by thefe difcoveries, we could now, with certainty,
expect the fuccefs of our attempt without danger of error,
by making a proper ufe of them. Thus we firft invefii-
gated the quantity of free or carbonated foda, by adding to
every one of thofe folutions 2s much of an accurately
weighed quantity of fulphuric acid, of the fpecific gravity
mentioned, (5) as was neceflary to a complete faturation,

and
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and from the portionsof the acid employed in thefe proceffes,
we computed the quantity of the alkali contained in each of
the folutions.

This done, we combined the muriatic folutions with dif-
folved acetate of barytes, until all precipitation ceafed.
- From the weight of the barytic fulphat then generated, we
calculated the quantity of fulphated foda: having, before,
fubtracted that portion of it, which had been produced by
the faturation of the uncombined foda, and united with the
glauber-falt, naturally contained in the fpring.

‘At laft, we decompofed the common falt, left in‘the fo-
lutions after the feparation of the barytic fulphat, by means
of a nitrated foldtion of filver ;' and we computed the quan-
tity of that muriated foda from the hornfilver, obtained by
the procefs. -

It refulted from thefe experiments, that

A) Hundred cubic mches of water from the main-fpring,
at Carlsbad, contain :

Dry carbonated foda . .. .. + 39 grains.
(or, in cryftalline flate, xo7, gr )

Dry native fulphat of foda . .. . . 70%
(or, in cryftals, 168 gr.)

Muriat of foda . . . . . . . 34

Carbomat of lime . . . . . . . 12

Silex . . . e e e e . 2}
Oxyd of iron, about e e e e b
————

Total . . 1583 ¢r.

Garbokic acid gasy 32 cubic inches.
) B)
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B) Hundred cubic inches of the water, taken from the
®ew-/pring, contain :

Dry Carbonat of foda . . . . . 38% grains.
(or, cryftallized, 106-gr.)
Dry native fulphated foda . . . . 66}
(or, cryftallized, 159 gr.)
Muriat of foda . . . . . . | 32
Carbonat of lime . . . . . . , 124
Siliceousearth . . . ., . . . . 2}
Oxyd of ironyhardly . . . . . . §

Total . . 1524 grains.

1

Carbonic acid gas, 50 cubic inches.

-C) And laftly, an hundred cubic inches of water from the
Jpring at the caftle yielded, )

Dry corbonat of foda . . . . . 371 grains.
(or, in cryftals, 1032 or.)
Dry ﬁdpbated ﬁda v e e e e 66%
(or, in cryftals, 1584 gr.)
- Muriat of foda . . B X 1
Carbonat of Lime . . . . . . . 12}
Silex . . D 2 4
Ouyd of iron, hardly P 4

Total . . 151 13 grains.

Carbonic acid éa:, 53 cubic inches,

In order to enable any perfon to reduce thefe conftituent
parts to ceraain weights, or to other liquid meafures of the
mineral water, I will mention, that the cubic inch, which, in

thefe
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thefe experiments, has been made the ftandard, is equivalent
to 290 ‘grains of diftilled water, (of the genuine medicinal
weight of Nurenberge). The above 100 cubic inches,
therefore, with refpect to their folid capacity, are equal te
60‘!, ounces of water.

On comparing the fixed conftituent parts, dnfcovered by
Count Gefsler and myfelf, with thofe given by Dr. Becher, 1
fhall notice merely the water of the mam-fprmg The®
quantity of it, which he employed, in every inftance,
was fix pounds medicinal weight. Dr. Becher obferves,
that he means the old apothecary’s weight and meafures,
formerly ufed there; ‘which.ie to that now introduced, as
12 to 14 ; but I fuppofe that the above is the fame with the
ufual medicinal weight, of 12 ounces, or §760 grains.
Therefore, by calculating, according to thefe data, the dry
refidue which we thould have obtained from 6 Ib, medicinal
weight, or from 1195 cubic inches of water from the main-
fpring, would have amounted to 1892% grains; and this
very nearly agrees with the 192 grains obtained by Dr. B.;
the difference of 2] 5 being very unimportant, efpecially as
he bimfelf has alfo obtained three drachms, or 180 grains
lefs of this dry refidue from an equal quantity of the main-
fpring water. With regard to the proportion of the fixed
parts to one another, Dr. Becher thinks that the feveral
conftituent ingredients, in thofe 192 grains, may be divided
in the following manner :

Dryfoda . . . . . . 53 grains.
— Sulphat of foda . . . 93

. Muriat of foaa . . . . 26
Calcareous earth . . . . 20%

4
4

® Or 293% grains, Engli Trey, very nearly. 'Traofl,

But, .
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But, according to the refult of our experiments, the
above-mentioned 192 grains of the refidue of the water
from the main-fpring would afford,

Dried foda . . . . . . 47} grains.
—— Sulbhat of fodae . . . 85%
Muriat of oda . « . . . 42
Calcareous earth . . . . 143
Siliceous earth” . . . . . 3

To explain thefe variations, befides firft repeating the
obfervation before mentioned, that in mineral waters the
proportion of the ingredients is not, at all times, invariably
the fame, I believe the following remark may be of fome
afliftance in elucidating the difference. ' v .

a) Dr. Becher procured the foada, which he ufed in his
preparatory experiment, by diffolving, in water, the calcined
refidue of the deficcated mother-water ; and, having cryftal-
lized it, he confidercd the falt obtained, at the third fhooting,
as pure mineral alkali, and employed it accerdingly. This,
however, cannot eafily be prefumed to have been perfe@ly
pure, but was probably ftill mixed with fome common falt;
which fuppofition fecms to be ftrengthened by the figure of
the cryftals, defcribed as minute-grained and needle-fhaped.
Qn every account it would, indced, have been not fuper-

_fluous to have tried, before-hand, by experiments, the purity
of the foda, and the total abfence of all neutral faline ad-
Mnixtures. For, in proportion as the foda employed in the
comparative experiment was ftill rendered impure, by any
foreign falt, in the fame ratio muft the calculation, founded
upon it, have given an excefs of foda above the true quan-
tity which enters into the water of the fpring.

b) That the portion of com:on fult was found to be much
lefs by Dr. Becher, than by us, arifes from the uncertain
[ : method

N
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method which he has employed to feparate the fulphat and
muriat of foda, by mere cryftallization; ‘fince the former,
efpecially in the laft fhootings, always attrals to itfelf a
portion of the latter, which accompanies it in the lye.
T herefore,

. ¢) Fhe proportion of the nentral [fulphat of the fpring, as
determined by calculation, muft, for the fame reafon, have
appeared greater than it really is.

d) The filiceosis ingredient in the water of Carlsbad has
entirely efcaped the attention of Dr. Becher, as it did other
authors, who treat of this fpring, This, however, may be
excufed, becaufe filex has been formerly confidered as a fub-
ftance totally infoluble in water, and, therefore, has never
been fufpected to be a conftituent part of mineral fprings.
But it cannot be allowed that this earth is only cafually ad- -
mixed with the water, and floats in it as a fine fand ; for,
that it exifts in it in an altual ftate of folution, is evident,
- from the fwelled, flimy, and tranfparent ftate in which it re-
-mgins after the falutioa of the calcareous earth.

Neverthelefs, this quantity of filiceous earth, in Carlshad
water, whofe folvent power over this earth is aided by its
temperature, great as it may appear, with regard to other
mineral fprings, is, in faét, but inconfiderable, when com-
pared with the filex, contained in 2 much larger portion, in
other hot-fprings ; the Geyfer, for inftance, in lceland. But
it muft alfo be obferved, that the temperature of this lat fo
far exceeds that of Carlsbad, that, according to Troil’s tefti-
mony, even when this immenfe jet of 19 feet in diameter
had rifen, as it often does, to the height of go feet, its water
is ftill found perfe@ly boiling hot, when it 2gain comes

“down to the ground.

. 1 hall
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I fhall now give an eftimate of the quantities of the con-
ftituent parts of the water of Carlsbad, taken by its vifttors.
‘The mean number of cups which are-drank is 14 in the
day, as‘the daily allowance is from 10 to 1¥; the immo-
derate quantity of 30 or 40 eups, and upwards, which were
formerly takcn, being now laid afide : one of thefe cups,
upon an average, holds nearly 10 cubic inches of water,
" and, therefore, will hold 140 cubic inchesy which contain :

Cryflallized carbonatedfoda . . 150} grains.
Sulphat of foda . . 228

Muriat of foda . . . , . . 48 .
Calcareous earth . . . . . ¥k«
Siliceous earth . . . . . . 3%
Oxyd ofiron . .. . . ¢ }

Carbonic acid gas, 4.5 cubic inches.

The time ufually fpent in the medicinal ufe of this fprmg
is from three to five weeks. If, therefore, we aflume, at a
mean rate, 26 days for the whole of that time, and calculate
by it the quantity of water drank by each patient, it will be
found to amount to 364 cups, holding 3640 cubic inches
of the mineral water, which contain, -

Cryftallized corbonat of foda . . 3913 grains.

Julphat of foda . . 5928
Muriatedfoda . . . . . . 1248
Calcareous earth . . . . . 450

'\ Siliceous earth . . . . . . QI
Oxyd ofiron . . . . « . . 62

Carbonig acid gas, 1170 cubic inches.

It is not my province to fpeak of the medicipal eﬂ’e&s of
the mineral fpring at Carlsbad. On this fubje various
cele-
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cclebratzd - yficians and writers, as Fred. Hoffmann, Tralles,
Springsfeld, Ziickert, and in particular Dr. Becher, the
refpectable author of the above-mentioned Defeription of
Carlsbad, have given fufficient information and inftru&ion.

On one point, however, I fhall briefly touch. Many
perfons, lefs verfed in chemiftry, are of opiniony that the na--
tive glauber-falt of this mineral fpring is effentially different -
from, and preferable to any other fulphat of foda; upon the
ground, that a moderate quantity of the water, for inftance
14 cups,'in which that neutral falt, calculated in the cryftal-
line ftate, amounts only to 228 grains, or 12 grains lefs’
than half an ounce, is found to poflefs a greater aperient
power than any other artificial glauber-falt, though taken
in greater proportion. But in this ftatement, which is con- '
firmed by experience, we fhould not forget to have due re-
gard to the influence of the foda; becaufe the alkaline fubs
ftances and earths are converted into neutral or middle falts,
in the ftomach and firft paflages, whenever, as is moftly the
cafe, any acid there predominates, and they thus acquire the
cathartic properties of other purging falts. Nay, it is pro-
bable that it is owing to this conftituent part of the
Carlsbad water that feveral perfons, whofe humours in the
ftomach and firft paflages are, perhaps, more difpofed to
alkalefcence than acidity, often experience, on its internal
ufe, effects quite contrary to thofe which they expeéted from
its opening power. Moreover, the filiceous ingredient may
be frequently an acceflory caufe of the unpleafant effects on
the bowels, which the water produces in thofe perfons in
whom the periftaltic motion is rather languid.

However, thefe, as well as all other medical remarks, I
leave to the phyficians, and will allow to myfelf only fome
refletions concerning the fubftances, which Nature employs

to impregnate the Carlsbad mineral fpring with the above-
v mentioned
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mentioned ingredients, and concerning the manner in which,
perhaps, it operates in this procets. I fay, perbaps, for
the fearching mind of man is not endowed with the faculty
of infpecting the interior and fecret recefies of the labora-
tory of Nature, without danger of crror.  All that we are
-able to do, is to fufpet, and to draw probable conjcctures
from pheromena fimilar to thofe, which wec have had oppor-
tunity of perceiving either in the operations oi’ Nature heifelf,
or inour fmall chemical experiments.

The caufe which produces the heat in the fprings at
Carlsbad is varioufly flated by philofophers.  The opinion
of a great fire, fuppofed to exift in the centre of the glove,
to which, formerly, all the great phenomena in the fubter-
rancous laboratory of Nature, and hence 2ifo the gencration
of hot mineral fprings, have bewn afcribed, has, at prefent,
fcarcely any fupporter.  Others would account for that
caufe by the volcanos, which are faid to have once exifted
in that country, and, thougch burned out on the furface, are
not yet perieétly extinguithed beneath,  But this, likewife,
is an ill-founded hypothefis; .as ncither a true crater, nor
what might have once been the fire-guiph of a voleano, nor
any undoubted lavas and other matters cjelted from it, can
be found there. In fadt, the carthy fcorie, met with in the
vicinity of Carlshad arc not of a true volcanic origin; and
as little may the bafalis, which arc there met with, be con-
{idered as an additional proof of the voicanic i.ature of that
country.

Thefe nataralills feem to come nearer to truth, who trace
the efficient caufe of heat in thefe fprings from ignited ful-
phur-pyrites.  With this opinion, likewife, the celebrated
author of the Treatife on Carlshad Water coincides, when
explaining the temperature of its fprives.  And, indeed, it
cannot be deniced, that pyrites act .their part in this cate.

.. : . For
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For the ftratum of p‘yrites, which is only a few miles diftant
from Carlsbad, and from which the fulphur and vitriols
works at Altsattel are plentifully provided with that crude
material ; befides, the filiceous ingredient diffeminated in
the ftony mixture of that ftratum, under which, according
. to all indications, that fubterraneous laboratory lies where
Nature prepares the mineral water; and, lattly, thofe con-
ftituent parts of thefe mineral fprings, the origin of which
we cannot explain from other fubftances befides from ful-
phur=pyrites : all thefe circumftances coincide to give weight
to that opinion.

Yet, on a maturer confideration, it will foon be evident,
that the diffolved pyrites could not alone afford that quan-
tity of caloric, which has heated the fprings at Carlsbad, for
feveral centuries paft to this day, with unabated force ; but,
on the contrary, that, to the prodution and preférvation of
natural hot fprings in general, another combuftible matter
i3 required, from which the fubterraneous fire receives its
food. . And thus it will be obvious, that this fuel can be no-
thing elfe but mineral coal, that remainder of vegetable
fragments of the ancient world, locked up in the bofom of
the earth, which provident Nature has wifely referved.

N 1

When a fubterraneousftore of mineral coal, fuch as occur
in various places in ftrata, of an enormous thicknefs, has
been once fet on fire, by ignited pyrites or other caufes (as
may eafily happen, efpecially where the ftratum comes out
near to the day) the inflammation will then fpread throughout
the whole remazining mafs, with a quicker or flower progrefs.
A fpontaneous extinction and complete refrigeration can
certainly not be very foon expected in that cafe; for the
larger the bulk of a burning body is, the longer will the heat,
excited by it, continue. If, befides, it is confidered, that
this immenfe mafs may poflibly be inclofed by walls of

, v 2 rocks,
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rocks, impenetrable, and little capable of condu&ing heat,
at the fame time that the air finds accefs to it in but a very
fmall degree; it is then ealy to conceive, that ages muft
pals before the caloric difengaged from fuch an immenfe
mafs can be fixed again, and brought to a ftatc of equili-
brium with the whole. '

- But that a mine of mineral coal had once been burning at
Carlsbad is a fa&, unqueftionably proved by the earthy
fcorie that have been erroncoufly taken for genuine volcanic
lavas, by the porcelain-jafpers, and by the other fpecics ,
of ftones and earths, more or lefs changed by fire, cover.
ing the fields at Hobdorf, Leffa, and other places, in copious
" quantity, many of which perfectly refemble the pfeudo.
volcanic produls of various countries ; fuch, for inftance,
as the ftratum of mineral coal even now burning at Dutt-
weilery near Saarbrick.

Carlsbad, which is fituated in a narrow, longith valley,
is on all fides furrounded by mountains of the middle fize;
which, however, little cohere among themfelves. Thefe
moftly confift of granites, of which that variety is the moft
predominant, which confifts of much, large, yellowifh,
white rhomboic fel-fpar, with fmall black micaceous fcales,
and a little fine grained quarz. ’

But, clofe to the Hirfchenstein, the higheft of thofe moun-
tains, and fituated fouth of the town, there ftretches from
the Guildball to the Bermbards-rock another range of low
mountains, which cannot properly be confidered as primi-
tive granite, but rather as a rock of later formation: fince
it exhibits a ftony mafs, a fecond time formed of fragments
cf the primeval rock, and confifting of a granitic mafs of
ftones, finely grained and rifty, pafing into a porphy-
raceous mixture, with finely interfperfed pyrites. It is the

: ‘ I ' common
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sommon opinion, which is alfo fupported by various local
circumftances, that underneath this mountainous range, the
laboratory lies, where Nature produces that beneficial
fpring. For, not only does the vaulted roof of the bafon,
or refervoir of the main-fpring, /the breadth of which exs
tends from the Guildhall, along and under the market-place,
as well as under the bed of the river Tépel, to the church)
proceed from the foot of that low rock, but alfo all the.
other fprings iflue from it; befides, that the warm mineral
water oozes out from feveral other of its fiffures and veins.
But, if this ftony matter is granted to be of fecondary fore
mation, and not a primitive rock, the poflibility of a
mighty ftratun of mineral coaly. lying under it, can ne

longer be queftioned.

Now, concerning the generation and origin of thofe con
ftituent parts, with which this hot water is impregnated,
and thercby cnnobled to the rank of a mediciaal fpring ;
thefe depend on the very jame laws of nature, which chee
miftry has learnt by experiments to be fuch, and by which
it is guided in imitating the operations of Nature in the
fmall way. Yet, our knowledge, it muft be confefled, is
not always fufficient to comprchend, accurately and dif«
tinétly, the method which Nature employs in every particua
lar inftance. Nature, in her great operations, always pro-
cceds in a fimple way; whereas, we being but humble
imitators of that great miftrefs of chemiftry, cannot help
reforting to artificial, and thence imperfet procefles, when-
ever we attempt to obtain the fame produéts from the fame

-

principles.

Firft, as to the origin of the carbonic acid in the water
of Carlsbad, the opinion of the author of the Neue Bemer- -
kungen iiber das Carlsbad, who deduces the gas of that
fpring from the fulphur-pyrites themfelves, cannot fubfift;

v 3 for,
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for, what is extricated from miouldering pyrites is not the
carbonic, tut the Julphurcous acid, combined, according ta
circumflances, with hydregen gas.  On the contrary, it ad-
mits of no doubt, but that limeffone is the principle, which
in all cafes, and hence in this alfa, affurds the carbonic
acid. | From the fact alrcady relatzd, that the rock feated
upon the laboratary of this fpring is of a younger date, and
JMater formation; it is certrin that limeftone may be pre-
fent at fome depth; whether it confift of primitive calca-
seous rock, or. o. ftracified calcarcous ftones 5 and that it
a&ually aid necefiarily there exifts; is manifet from this
vety daily generation of fo great a quantity of carbonic
acid.. Dur, whether the developement of this claftic acid
from the limcftone is cffeted merely by the heat, or by
means of the itiphuric acid, difengaged from the diffolved
pyrites, is a queition which cannot be pefitively anfwered.
Jt is, however, probable, that it is expelied by heat alone,
N

-. With regard to the gencration of the neutral fulphat, or

she glauberofaity it endoubtediy cannot take place, but when
veins of -comnan falt come into contraét with diflolved
fulphur-pyrites,  Part of the muriated fuda is then decoma
pofed by the fulphuric acid, and unites with it to a new
neutral falt, viz. the native glauber-falt, or fulphat of foda.

.. And, as the exiftence of carbonic acid in the Carlsbad
water necetlarity prefluppofes the prefence of a calcarcous
ftratum 3 the enquiry into the origin of the calcareous
carth, diffolved in this mineral {pring, is anfwered of itfelf.
It is by the frontancous feparation of that earth from the
water, that the ahove-nentioned wonderful ftone-vault, of
the great refervoir, together with the remaining vat quan-
tity -of varioufly formed ftalaétites and tufas, have bezn pro-
duced, and are daily augmented.  Therefore, it is not ne-
ceflary to fearch in vain, with Dr. Becler, and againtt all

: - ruics,

«

)
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rules, for the origin of the calcarcous earth in the mixture

o . . . .
of the pyrites; nor to lay any ftrefs on the fmall quantity,
which mizght be an acciental ingretient in the muriated
brinc, cuwployed by Nature in the production of the mine-
ral 1prings at Carlsbad. ’

But we cannot judzz with equal certainty of the method
followed by Nature, in generating the uncombined foda
exifting in the Cuarlsbad water ; fince, of all the methods,
which we are able to employ for the fame purpofe, there
is none of fuch a kind that we could fairly fuppofe to be
appiicd in the operations of Nature, who always accom-
plithes her ends by the fhortelt ways. It is probable that
a long continued influence of the fubterransous heat, and
humid vapours, arc alonc fufficient to volatilize part of the
muriatic acid of the muriated foda, leaving behind the al-
kaline principle that had been united with it. ‘

On this predominant portion of free foda alfo depends in
part the peculiar tafle of Carlsbad water, which, when
drank warm, may be compared to a weak meat-broth.

Sulphur-pyritesy sincral coaly limefloney and brine-[orings
of muriated fida, are, therelore, the raw materials made
ufe of by Nature in elaborating thofe hot mincral fh.ings.
How enormous the flore of them muft be, may be conceiva-
cd by relle&ting upon the quantity of water, and its ingre-'
dients, which is aftordzd by the main-fpriag alone, in the
courfe of one year. By the computations of Dr. Becher,
therc iffue 705 e/mors 1 an hour, from the five orifices of
that {pring ; which makes, for one day, 16,9205 and hence,
for the year, 6,175,850 efimers.  And, if the eimer be taken
to becqual to one haif culic foaty that quantity amounts to
3,287,920 cubic feet of water. Thefe contain:

v 4 Pounds
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Pound; avardupoife.
Cryflallizable feda & . . . . . 746,884
~ fulphat of foda . . 1,132,023
Muriat of foda . . . . . . 238,209
Calcaresus carth . . . . .« . . 86,020
Siliceous earth . « . « . « .« 17,369
Oxyd of von .« . . . . . . 1,240

Carbonic acid gas 992,539 cubic feet.

And, fince the quantity of water yielded by the new-
Jpring, by that at the mill, andby the other jireandets ifluing
from the clefts of the rifty rock, taken togcther, may be
eftimated as cqual to that afforded folcly by the main-
fpring; our aftonithment is juftly excited, on confidering
thg immenfe quantity of produ&s which have been fent
forth by thofc fprings at Carlsbud, within a term of 420
years ; that is, from 1370, which is the period affumed in
hiftory for their difcovery, to 17go.

Yet, no other ufe is made of the great quantity of faline
contents with which Naturc has enriched the Carlsbad-mine-
ral fprings ; except, that yearly, feveral hundred pounds of
fulphated foda arc obtained in the cryftallized ftate, by eva-
poration, and fold by the name of Carlsbad-ult.  But
it would be an object deferving the exertions of induf-
try, if, at the fame time, pains were taken to recover and
employ one part of mineral alkali, or foda ; inftcad of fut-
-fering fo many thouland pounds of that natural produ&t, fo
valuable with fefpect to our prefent wants, to be uncm-
ployed, and carricd away into the river Tépel,

Bcefore I conclude, I fhall fay a few words on a cold
acidulous fpring, which is met with behind the brew-houfe,
in a granitic rock, This fpring colle&s in a fmall fhallow
bafon, fituated on the declivity of the rock, and js richly

) impreg-
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impregnated with carbonic acid, that penetrates through the
bottom of the bafon, and covers the fluid in a ftratum from
four to fix inches thick. Its tafte is fo exceedingly four,
that a doubt has arifen, whether that acidity depends merely
on the proportion of the carbonic acid.' But experiments
" have fhewn it to contain no other extraneous acid ; and the
quantity of carbonic acid gas was found to be equal in
volumg to that of the water .itfelf, where 18 cubic inches
of water have yielded 18 cubic inches of the gas. This aci-
dulous fpring hardly contains any fixed conftituent ingredi-
ents: for, when a confiderable quantity of it has been eva-
porated by the affiftance of heat, a refidue was indeed left,
which proved to be a neutral muriat, but fo fmall, as almoft
to efcape obfervation.

This valuable, but, at Carlsbad, little efteemed fpring,
methinks, deferves to be protected againft the cafual impu-
rities by which it is now liable to” be defiled, by a more
fuitable inclofure and careful covering; as well as to be
more commonly applied, both for medicinal and econemical
purpofes.

XXVI.
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CHEMICAL EXAMINATION
N OF THE . ) .
SALT-SPRINGS 1T KONIGSBOL N,

And their Produéls=,

—

THE faline fprings, among others, chicfy belong to thofe
'objc&s, with the -inveftigation of which the jnduftry of
chemifls has been hitherto but little occupied.  T'h's want
of a more folid and complete knowledge of the conflituent
parts of the faline fprings cannot fail to have occafioned a
numbcer of erroneous procefles in the falt-works 3 and, the
neccffity of abolifhing or corrcéting them, is in general
fuggelted only by the lofs experienced for many ycars.
How many crrors would have been avoided in the caleula-
tions and cftimatcs, if, for inftance, inftead of employing
the bydrsmeter, that deceitful, empirical fcale, which hi-
therto has been almoft alone reforted to, and trufted, in af-
certaining the proportion of falt contained in anv brine,
the falt-makers had been able to proceed upon the ground
of a more certain knowledge, founded on chemical a:a-
lyfis, of the true faline portion, as well as of the other
foreign fubftances, which are the habitual concomitants of
common falt 2 For this reafon, I believe, that by publiii-
ing the prefent inquiry into the faline fprings, and their va-
rious produls, of the fult-works at Konigsborn, near Uknra,

* Sammlung der Deutfchen Abbandlungen der Komiglicher deae
demie der Wifenfcbaften.  Berlin, 1794,

s

in
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in H:ftphalia, I am contributint, perhaps, not an urime
portant fhare to a general cheniical knowlzdge of faline
fprings.

The faliniferous mountain at Kenigsbsrn confifts of &
compallt, marly limeftore, feparated in ftrata, and difin-
teerable in the air, which feem to reft irumediately upon
the fand-ftone, or red dead rock *.  They extend in a di-
re&tion from eaft to welt, trom Palerborn, between the
river Lippe and Emfche, as far as the dukedom of Clevesy
and they decline, from fouthweft to northweft, into the
bithopric of AMinfier, where they are covered by ftrata of
fand and loam. The falt-fprings at Salzlstten, IVestrina
kotte, IWerle, Sajfindorf, and Unna, which have been ufed
for many centuries paft, and feveral indications of. a weak
brine, near Bochum, in the Dortmundt territory, &c. are
likewife fituated on the fame mountains.

The prefent falt-work at Kinigshorn lies about one mile
(Englifh) diftare from Unna, to the north, ina plain; ac-
companied on both fides by gentle elevations. W herever
the ground is perforated or dug, at and below Konigsborn,
towards the north, there are always falt-fprings found; but
above Kanigsborn, fouthwards, fprings of fweet water
exift, which come forth to'the day, and even will rife in
pipes to 10 or 12 feet. On this accourit, the brine has been
procured, for many years paft, by mecans of fuch perfora~

* By the dead rock is underftood the ftore, or fubftance, which
lies between the primary and fecondary ftrata, and participates of
the nature of both. ‘I'he Germans call it tods-liegendes ; Kirwan
calls it femiprotolite, and likewife deadlier. See his Geologicul &f-

Says. Lond. 1739. page 225; and his Elements of Mineralogy.
Lond. 1794. vol. i. page 363.—Tranfl, !
' tions
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tions, of which there have been more than twenty, of a
depth from 75 to 280 feet. The brine obtained from thefe,
at a depth from §9 to 8¢ feet, always contains from 13 to two
punces of falt in the pound ; that from 8o to 120 feet, con-
tains 2§ ounces ; but that from 120 to 200 feet, affords 32, -
and cven 3! ounces; and it is pumped up to the height of
12 fect above the furface, by means of the above-mentioned -
wooden pipes, in a quantity amounting to from three to
four cubic fvet every minute. Experience has fhewn, that
this faline {pring has decreafed in dry weather, in quantity
of water, and richnefs of falt; but has increafed, in Loth
refpedls, in wet weather, or when in the midft of fummer
it has rained only a few days, after a great drought. How-
ever, after the lapfe of four or fix years, the brine has been
fo much impoverifhed, at every well, as to yield only 1}
ounce of falt; although neither the quantity flowing out
bad increafed, nor had the brine bcen otherwife altered.
As often, thercfore, as this happened, a new perforation
has been made, by which means a brine, 3 or 3% ounces,
rich in falt, was again obtained for fome time. From this
account it would feemn, that there exift three diftin€t falt-
fprings lying upon each other; that the dcepeft arc the
richeft ; which, therefore, by their rifing, force away the
upper and lighter ones ; and, that thefe laft muft be in con>
junétion with fome ftream, the fwect water of which
wathes a mafs of falt, and thereby becomes impregnated
with part of it. Hence may be explained the rapid increafe
of the quantity of the luid, and of its proportion of falt, after
rainy weather. In confequence of this conjeture, forme
years ago, fhafts were funk between the feveral boringss
the lighter fprings were ftopped up, and the richeft were
brought out to the day. However, the event was, that
by means of this perforation, at the 111th foot in depth, a
copious fpring was come at, but only ons ounce in rich-
nefs ; which poured into the well, that was already 6o feet -

deep,
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deep, in fuch quantities, that at every minute 25 cubic teet
were to be overcome. On the very day that this fpring
fad been pierced, the faline contents’in the feveral brines
augmented in all the wells, from 1} ounce to 1}, 2, and
even 21 ounces. This weak brine, therefore, feems to impo-
verith the richer ones, by penetrating through the fiffures
of the marly rock to the perforated cavities; and either
keeping off the deeper fprings of 3 ounces richnefs in falt,
or mixing with, and thus lowering them down to 1 and 1}
ounce.

I ———

To fhew what quantity of falt may be procured from
thefe fprings, I fhall fele&t the period of three years;
namely, from the rft of June, 1788, to the laft of May,
1791.  During that time were procured :

35,521,534 pounds.
This gives for one year:
11,850,5114 pounds.

By taking into the calculation the lofs occafioned by the
biiling, which has been afcertained by aftual experiment,
as well as the lofs arifing from the graduation *; which, by
eftimation, is reckoned at 37 per cent, there will be re-
quired of the brine, to obtain the above preduce in ¢ach
year:

336,069,731 pounds ; or,
4,972,748% cubic feet.

* In other words: from evaporating the brine by means of air,
previous totheir boilings,in particular buildings, called graduasing-
boufes. Confult Gren's Principles of Modern Chemifiry, Lond.
1803. vol.i. page ag4.—Tranil. . L

n
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In fpeaking of the chemical examination of thofc fpring.s,v
to avord unncceffary repetitions, I fhall only in general
explain the method in which I have proceeded in this in-
quiry ; and, with refpz¢t to each particular fpring, &ec. I
thall merely ftate the refult of my experiments :

1.) In order to determine the fpecific gravity of each
brine, I meafured 50 cubic inches (each equal to 290 grains
of diftilled water); weighed, and compared them with the
weight of an equal quantity of diflilled water. '

2.) Thefe 50 cubic inches of brine were then evaporated,
in a fand-heat, to a dry relidue, and the weight of it noted.

3.) Thefe refidues were then covered in cylindrical glafs-
veflels, with alkohol, and extralted by means of it during
24 hours, at a modcrate tempcrature, and with repeated
ftirring.

4.) After the alkohol had been again feparated by filtra-
tion, it was evaporated to drynefs.  Upon the refidue left
by it, frefh ardent fbirit was afufed, in fuch a quantity as
was neceflary to feparate the fmall portion of common falt,
which had united with the fpirituous folution, at the firft
extration.  After this, the laft alkohol was likewife eva=
porated, and the refidue weighed.

5.) That portion which had becn extracted by alkohol
confiited of muriat of lime, mixed with a very trifling por-
tion of muriated mognefia; the proportion of which latt
was determined”in the followingz manner :—The refidue,
obtained by the evaporation of the alkohol, was diffolved
in water, the folution heated, and the earth precipitated by
foda. This carth, when wallied, was combired with fuls
phuric acid, added in excefs.  After the mixture had fisod

for
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for 2 while in a2 warm place, and the predominant acid had
beer again abforbed by carbonat of lime, which was added
for this purpofe, the liquor was freed from the felenite ot
gypfum then generated, and evaporated by a gentle heat.
Whean the felenite, which ftill appcared, was again fepa-
rated, and the liquor fufficiently reduced, the folution was
expofed to {pontaneous exhalation in the open air, and thus
made to cryftallize. The fulphat of magnefia, produced
by this procefs, was rediffolved in water, and decompofed
by foda; upon which the magnefia, which feparated, was
faturated with muriatic acid, evaporated to drynefs ; and
the weight of this muriated maguefia fubtralted from the
muriaied Jime.

6.) The deficcated muriat of foda, remaining after the
feparation of thoie deliquefcent falts, by means of alkohol,
was next diffulved in water, and filtered.

7.) The remainder on the filter confifted of fulphat and
carbinat of lime; and in fome, brines of oxyd of iron.— .
When wcighc;d, it was trcated with muriatic acid, and
the fcleniie feparated upon the filter. The filtered folution,
when it appeared to contain a feparable portion of iron,
-was combined with cauflic ammioniic; and the oxyd of iron,
which fell down as a brown flocculent precipitate, when
coliccted by the filter and ignited, was weighod, and its
weight reduced to that of carbonated iron.

8.) 1 combined the muriatic folution of No. 6 with
carbonat of foda, afiifted by heat, when a precipitate en-
fued, confifting of carbonated lime. The foda, employed
tor its precipitation, having thus been again neutralized by
the muriatic acid, I treaied this muriatic folution with mu-
riated barytes. ¥rom the fulphut of barytes, ohtained by
this management,’ it was obvious that the calearcous earth

' v precipitated,
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precipitated, by the carbonated foda, from the diffolved
muriat of foda, had been combined with fulphuric acid in
the charalter of felenite. In like manner, it followed from
the proportion, which the quantity of fulphuric acid bore to
the ‘calcareous earth, obtained in a ftate of combination
with it, that the muriatic folution contained felenite only,
and no pglauber-fult, nor any other alkaline or earthy
fulphat. The total ablence of thefe laft was alfo confirmed
by this; that the dry falt gradually diffolved in a mixture
of two parts of alkohol with one of water, which I affufed
upon it ; and, that at laft nothing but felenite remained.

—

The experiments, performed in the -manner here ex-
plained, gave the following refults:

A.
Brine of the Varsthayfer-fpring.

Its fpecific gravity was 1039 (diftilled water being
1000). '

Fifty cubic inches, evaporated to drynefs, afforded a grey-
white refidue, weighing 882 grains.

‘This refidue confifted of ;

Muriat of lime ., . . 46 grains,
magnefia . . . X
Carbonat of lime . . . . 12
Selenite, or fulphat of lime . 25
Muriat of foda . . . 798

—————

882
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B.
Brine of the Glz’ickaufﬁh‘nv.
Its fpecific gravity was found to be 1029. -

Fifty cubic inches left a pale-red refidue of 5§85 grains,
containing :

Muriat of lime . . . . 32 grains.
i of magnefia . . . i
Carbonat of lime .- . . . 11
Carbonated oxyd of iron . 1
Selenite . .- . . . . 18
Mouriat of foda,or comnmonfalt 522

585
C.
Brine of the F: rederic-anton-{pring.
Its fpecific gravity was 1025.

Fifty cubic inches left, by evaporation, 540 grains, of a
light-reddifh refidué, confifting of :

Mouriated lime, including a fcarcely ob- 9 . .
fervable trace of muriated mag’mﬁa} ?o grains,
Carbonated lime, or cridecalcareousearth 111
oxyd of iron R |
Selenite, or gypfum . . . .. . 14
Muriatedfoda . . . . . . .- 494
IR ‘
540

vl . X D.
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D.

Brine of the Goldener Sonnen-/pring.

The fpecific gravity was 1024.

The dry refidue, yielded by 50 cubic inches, had a

light-grey-white colour, and weighed 521 grains,
relolved into :

Muriat of lime - « « . 30 grains,
of magnefia . . .

Carbonat of liree N ¢ ¢
Selenite . . . . . . .15
Muriat of foda . . . 4641

} 521

Wi~

E.
. ' ) ' ' '
Brine of the Ludicigs-fprings.

Its fpecific gravity 1023,

It was

The light-reddifh refidue, from 50 cubic inches of the

evaporated brine, weighed 508 grains, and contained :

“Muriat of ime . . . . 20 grains.
Carbonated lime . . . . 10
' oxyd of iron . . r -
’ I &
Cymmon falt, ormuriated foda 464 &

.- -

Selenite

5c8

The
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The brine, which is brought up from the various falt-
fprings, is condu@ed into one common refervoir, from
which it is pumped to the top of the graduatmg-bau/é:, i
, Where it is three times graduated. :

F.
Brine of the firf graduation.

Its fpecific gravity rofe to 1060. The refidue from the
evagoration of §0 cubic inches™ weighed 1285 grains;
and confifted of : - '

Muriated lime .. . .. . . . . 65 grains.
magnefia .. . . . . . 1}
Carbonated lime,containing fome iron 4%
Sulphated lime, or felenite . . . 44
Muriated foda . . . . . . . 170

1285
G.
Brine of the fecond graduation.

Specific gravity 1076.

-

Fifty cubic inches, eVaporated gave a refidue of 161§
grains, This was decompofed into :

Muriat of lime . . . . . 75 grains,
—of magnefia. . . . . 2
Carbonat of lime . . . . 3
Selenite . . . . ., . 48
- Muriatof fida . . . . 1487

1615



308 XXVI. Chemical Examination of the

H.

'

Brine of the third graduation.
Its fpecific gravity amounted to 1086. -

Fify cubic inches of it have lcft, upon evaporation, 1850
grains of a dry refidue, containing :

Muriat of lime . . . . . . . 82 grains.

of magnefia . . . o« .« . 3
Carbonat of lime .. . . o .. . . 3

Sulphat of lime (fclenite) .. . . . 52
Muriat of foda (common falt) . . 1710

1850

The falt obtained by boiling from thefe gradugted brines
is of two forts, of which the one is deftined for foreign, and
the other for hsme confumption. The fir? confifts, for
the moft part, of confiderably large, four-fided, hollow
cryftals, compofed, in a funnel-like manner, of fimple cubes
of muriated foda. Such cryftals are always formed on the
furface of the brine, when they can evaporate without agi-
tation. 'The fecond fort is externally diftinguifhed from the
preceding by fomewhat fmaller and lefs regular cryftals.

1.
Common falt for exportation.
Oxe pound of it, that had been completely deficcated

“with the affiftance of hcat, was pulverized, and then
: | ex-
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examined by the method above-defcribed. It confifted
of : : '

Oz, drach. g.r.

Mbifture, expelled by the drying : — 3 —

Accidental impurities, and fand . . — — 10

Muriated lime . . . R 25

Selenite . ... . o . . . . — 1 30

Pure muriat of foda e 4+ .+ < I§ 2 5§
‘ 16 Ounces.

K.
‘Common falt for home-confumption.

One pound of it, treated as the laft, contained :

' Oz. drach. gr.
Moifture . . . . .

. — 4 .30
Accidental impurities . . —_— — 18
Muriated lime . - - 30
Selenite . e . -_-— 1 35
Pure muriat of foda o e 15 - 7
16 Ounces.
L.
Mother-water.

' The mother-brine proved to be of confiderable fpecific
gravity ; namely, 1218.

Fifty cubic inches of it, when evaporated, yiclded 5440
grains of dry falt, which I divided intotwo parts, fubject-
ing each to a feparate examination.

x3 1
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I) 2720 griins, or one half of the falt obtained from the
mother-water, and decompofed after the manner fo often
mentioned, gave:

Muriated calcareous earth . . . 330 grains.
magnefian earth . . . 420
Sulphated calcareous earth . .. . 50
Common falt . . . . . . . 1920

2720

2) The other half of the falt, afforded by 50 cubic inches
of the mother-water, I re-diffolved in water, and evapo
rated the folution to the point of cryftallization.. I obtained
from it, at five fucceflive fhootings, 4 ounces and 2
drachms of cryftallized muriated foda, but which was ftill

" contaminated by the mother-water which adhered.  For this
reafon, I diffolved it once more in water, and cryftallized
it atew ; by which treatment I then obtained 3 oz. 7 dr.
of pure common falt. By .this it was rendered evident,
that every cubic foot of that mether-water, if treated in the
fimple way of cryftallization, would ftill afford 16 or 17
pounds of pure muriat of foda. The mother-water of both
cryftallizations was diluted with water, and its earthy portion,
precipitated by foda, weighed 544 grains, when wafhed and
ignited. This precipitate confifted of calcareous and mag-
nefian earth ; which I feparated, by faturating the mafs with
fulphuric acid. When the fulphat of magnefia had been
filtered off from the fulphat of lime which was formed at the
fame time, I decompofed it by means of foda. The mag-
nefia, then obtained in a pure ftate, and weighing 290
grains, by treating it with muriatic acid, was converted into
muriat of magnefia, which, evaporated to drynefs, amounted
to 420 grains; exaltly as it did in the foregoing procefs.

5 , This
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This portion of muriated magnefia, contained in the
mother-water along with the muriated lime, and exceeding
the latter in quantity, deferves particular notice. In both
brines, in the graduated as well ‘as the rough, the muriated
magnefia amounted only to the 30th or 4oth part of the mu-
riated lime ; in the mother-water, on .the contrary, the
quantity of the firft exceeds the latter nearly by one fourth
part. The caufe of this feems to lie in the following cir-
cumftance :—It is cuftomary, at Konigsborn, to preferve the
mother-water of 4, §, or more boilings in the boiler.
At any fubfequent boiling, therefore, a ftronger heat is re-
quired, to promote the cryftallization of the falt ; and when,
in this cafe, a part of the bottom of the boiler becomes dry,
a portion of the muriated lime is then decompofed, and its
earthy bafis becoming free, increafes the calcareous earth
in the fchlot, or incruftation (pfannenflein) of the veflel:
but the muriatic acid efcapes in vapours, as may diftinctly
be perceived by the fmell.

M.

‘

Incruftation of the boiler,

One Ponnd of it, pulverized and dried in a gentle heat,
was boiled with 12 lb, of water.” The filtered folution was
next evaporated to drynefs, and the falt obtained was
. treated in the method all along mentioned. When the un-
diffolved, grey-white, earthy refidue was examined, it
proved to be a mingled mafs of fulphat of lime, of carbonated
lime containing a litte irom, and of a fandy filiceous earth.

The proportion of thefe conftituent parts to each other
was found to be as follows:
X 4 Oz.
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Oz, drach. gr.
Moifure . . « o . .. I 6 -

Muriated lime . . . . . . —_ 1 10
magnefia . . . . — — 10
Mouriat of foda, with a fcarcc'y pcr-}
ceivable trace of fulplhat:d foda,
Carbonat of lime . . . . .
Sandy filicesus earth . . . . —
Sulphat of lime (felenite) . . . 7

4 4 4

-
N

. 30
30
o

W

16 Ounces.
N.
Dornenflein.

(That is, the earthy and faline incruftations formed on the
bruth-wood in the graduating houfes.-Tranfl.)

"The Dernenfiein of thefe falt-works confifts of a dark-
brown, compact, indurated, flony cruﬁ ﬁmxlar to the in-
cruftations at Carlsbad.

1.) Of this I boiled two ounces, reduced to powder, with
a fufficient quantity of water. This, however, would dif-
folve but lictle; for, after evaporation, there remained

only four grains of common falt, mixed with iron and
felenite, o

2.) The powder of the ftone which remained after boil-
ing was faturated with muriatic acid. ‘The folution was
attended with great effervefcence, and, towards the end,
was promotcd by heat When filtered, it left fclenite be-
hind.

3.) This
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3.) This muriatic folution, combined with cauftic am-
moniac, depo'ﬁted a quantity of iron in a flocculent form;
the weight of which, firft afcertained when colle&ted and

“ignited, was afterwards reduced to that of carbonated -
iron,
!

4.) The folution, now perfedly colourlefs, afforded car-
bonat of lime, by the addition of foda.

The proportion of the ingredients in thefe two ounces, or
960 grams of the mentioned Dornenftein, was :

Impure common falt . . . 4 grains
Selenite . . . . . . . 25

Carbonated oxyd of iron . . 92
calcareous earth . 828

M{ﬁgn.....lu

‘960

e

What carretions, or improvements, might be made in the
boiling of falt in the fali-works at Kinigsborn, in confe-
quence of the analylis here communicated of the falt-
brines, or fprings of that place, and their produéts, I leave
to the judgment of pralical halurgifts, or falt-mzkers.

But the advantage which the fciencc may derive from
the performance and colletion of thefe and fimilar ana-
lyfes, cannot be doubted : thercby, not only the fum of our
obfervations hitherto colle¢ted, on the nature and confti-
tuent parts of falt-fprings in general, will be rendered more
complete and certain ; but likewife the knowledge of the
laws of elective attrations of bodics, in particular, will be

in-
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increafed and corre&ted. An inftance of this lgft is af-
forded in the prefent analyfis, by the circumftance that,
in thefe falt-brines, no glauber-falt is found, but only fele-
nite ; although the latter, fituated in the proportion in
which it is contained in the mixture, fhould be decompofed
according to the laws of affinities: at the fame time that
the foda of the common falt thould combine with the ful-
phuric acid of the felenite, to form glauber-falt. But it
muft be here confidered, that the agency of the attractive -
forces in bodies likewife depends on the various degrees of
temperature : and this is really the cafe in this inftance:
for it is thewn, by experience, that the generation of ful-
phat of foda from the muriats of lime and foda, or, in other
- words, the generation of glauber-falt from felenite and com-
mon falt, can take place only at a cold, much below the
point of freezing ; but to fuch a Jow temperature the falt-
fprings are not expofed in their fubterraneous refervoirs and
canals. Whence it alfo happened, that when, with this
view, I repeated the experiment with 16 ounces of the mafs
- which incrufted the boiler (pfannenjlein), and which,
during the winter, had been expofed to the cold, and had,
in part, fallen to pieces, the newly-generated glauber-falt
immediately appeared. Its quantity, afcertained by means
of muriated barytes, and calculated for the cryftalline ftate,
did, however, in general, amounted to no more than 36

grains.

Finally, the carbonic acid muft alio be added to the con~
ftituent ingredients in faline fprings. This acid is extri.
cated, in the ufual form of air-bubbles, during the evapo-
ration of the rough brine; and its difengagement caufes
the feparation of the calcareous earth, now deprived of its
folvent. The fame efcape of this volatile acid, and the
fume feparation of the calcareous earth, likewife take place
when the brines are graduated ; in which cafe the carbon-

ated
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ated calcareous earth, together with the oxyd of il’O;l,
fettles around the brufh-wood, 'through which the brine
pafles, and forms the dornenftein. On this account, the
gruduated brines contain a much fmaller proportion of cal-
careous earth ; which, at the procefs of boiling, is fully de~
pofited, and affifts, in combination with the felenite, to form
the compound with which the boiler is incruftated. - (Pfan-
nenftein).—What concerns the proportion of carbonic acid,
contained in falt-fprings, in a ftate of abforption, I did not,
in particular, attempt to afcertain ; as fuch enquiries can-
not be made with any profpe& of fuccefs, but with brines
recently colleed, and employed on the fpot.

XXVIL
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XXVIL
CHEMICAL EXAMINATION

oF
SPINELL.

THE Jpinell feems to belony to thofe fpecies of gems,
which the antients underftood by the name Hyacinth; as
they do not aferibe to it the yellowifh red colour, poffeffed
by our modern hyacinth, but a light violet-red, and alfo a
rofe-red.  Pliny #, for example, fays:— Aultum ab ame-
thyfts diftat hyacinthus, tamen ¢ vicino defeendens.  Differen-
tia hac, quod ille emicans in amethyfto fulgor violaceus, dilu-
tus ¢ft in Hyacintho” Epiphanius enumerates five fpecies
of hyacinth, the third of which he calls NaTIBOS ¢, ftated
by Salmafius 1o have been of a colour, gui inter rofeum fft,
et dilutiorem. ‘That the ftone, now called hyacinth, has
been miftaken for the hyacinth of the antients, was proba-
bly occafioned by the following paflage of Plinyt.—
& Hyacinthss dithiopia mittit et chryfolythos aureo colore tranf-
Iucentes.” " But if in confequence of a founder criticiim
the context be read thus :—Marccfcens celerius nominis fui
Slore hyacinthus.  Athicpia mittit et chryfolithes, &c. it is
obvious, that the aureus colsur is referred to the chrylolite,
which, as is well known, is the tspaz of our dzys, and
that it has nothing to do with the hyacinthus of the preced-
ing fentence. In this way, alfo, another apparent con-
tradi¢tion in Pliny is removed.

* Lib. xxxvii, cap. 9.
1+ From the Arabic word, Navif, a red crayon colour. Sce Foas.
de Lact de Gemmis et Lapidibus. Lugd. Batav. 1647.
3 Loc.cit. ‘
The
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The reader likewife knows that the fpinell has been hi-
therto ranked along with the ruby as its fecond fpecies, fo
that the firft fpecies of that genus has included the true ge-
nuine ruby. But fince Rome de PIfle* has directed the at-
tention to the different form of cryftallization of -thofe two
ftones : obferving that the cryftals of the genuiﬁe ruby of
Pegu are oblong, double, hexahedral pyramids, modern
mineralogifts have, upon this ground, ranked the ruby under
the fapphire, as a red variety of it, and introduced the fpi-
nell as a diftin& genus; which feparation is alfo fugzefted
by the difference of its hardnefs and fpecific gravity.

Befides thefe diftinctions, the nature of the fralture
alfo might ferve to difcriminate the genus. For the tex-
ture of the fpinell is lamellar, in triple tranfverfe laminas ;
the fapphire, on the contrary, exhibits in every dircétion -
only a flat conchoidal fracture t.

Yet the furcft way to decide on this point would be by
chemical analyfis; which, however, with refpect to the
ruby cryftallized in hexhedral pyramids, or the red fapphire,
can be at prefent but little hoped for, as it is o feldom met
with in its rough ftate.

The original figure of fpinell is the oftahedron, or dou-
ble four-fided pyramid. This cryftalline figure is frequently
found perfectly regular, but-as often fubject to many vari-
ations, which have been detailed and defcribed with great .
diligence, and uncommon accuracy, by Abbé Estner §.

- No lefs variable is the colour of the fpinell; as it paffes
through almoft all the fhades of the red. This variation

* Criflallographie, tom. i, page 213.
t+ Estner, Mineralogie, 11. B. 1. Abth. S. g6, 97.
Y Lbidem, page 73. feq. '
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of colour has induced jewellers, or dealers in gems, to
fubdivide the genus of ruby, befides the genuine ruby, into
&lmandin, [pinell, ballafs, and rubicell, as they ufually do.

The red colour of this gem is not only very fixed, or
permanent in the fire, but its pale variations are even ftill
more heightened by means of a careful ignition. This pro-
perty the inhabitants of Ceylon know how to employ to
advantage, according to the teftimony of Fulius Scaliger ;%
and, perhaps, on this dexterity of art depends the ama-
zingly high and magnificent colour which we admire in
fine, polifhed rubies, but do not perceive in the rough, uncut
ftones.

To the more uncommon variations of colour belong:
1. the [pinell, quite colourl:fs, and as limpid as water, of
which Mr. Macie, in London, poflefles a perfet oltahe-
dron in his colletion of cryftals; 2. the fapphire-blue fpi-
nell, in the colleGtion of Francis Greville, Efq.; and 3.
the green {pinell, the property of ¥. Hawkins, Efq. likes
wife in London, &c. &c. This affords a new example,.
that, in determining the genera and fpecies of gems, colour
is to be confidered as only a fubordinate or fecondary cha-
ralter. y

The fpecific gravity of fpinell T have found to be, in
fele@ed cryftals, from 3,570 to 3,590.

~

T N ——

.Although feveral years ago I attempted and publiﬂled a
chemical analyfis of the fpinellt, I have faund fome circum-
ftances then not completely afcertained, which require ano-

® Exercitationes, &c. No. cxviii.
1 Beob. u. Entdeck. a, d. Naturkunde, vol. iii. Berlin, 1789.

page 336.
ther

.
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ther analytical procefs. The refult of this has taught me,
that on the firft analyfis of the fpinell, I had thoroughly
averlooked one of its conftituent parts, which I did not
fufpe&t in it, and which is magncfian-earth. Among the
various experiments, inftituted for accurately determining
the proportion of this newly difcovered ingredient, I fele&
that in particular, which led the neareft to fulfilling this
object. ' ‘

@) One bundred grains of rough fpinell fram Ceylon, in
" picked cryftals, previoufly pounded to a coarfe powder in
the fteel-mortar, were triturated with water to an impalpa-
ble powder in the grinding-dith made of flint. After the
powder of the flone, which was again dried, had been -
gently ignited, it fhewed an increafe of weight of nine
grains, originating from the particles abraded from the fub-
‘ftance of the grinding-veflel.

b) I then ftrongly digefted that powder with two ournces
of muriatic acid. When the acid had been evaporated
mearly to drynefs, I diluted the mafs with water, threw it
upon the filter, and faturated the yellow muriatic folution
with cauftic ammoniac. A brown flocculent oxyd of iron
fell down, which, colle&ted and ignited, weighed 1} grain.

.€) The liquor feparated from that precipitate was con-
centrated by evaporation, perfe&ly neutralized with muri-
atic acid, and, laftly, combined with difiolved oxalat of
pot-afh (falt of wood-forrel). In confequence of this, ox-
alat of lime precipitated ; which, when carcfully colletted,
and heated to rednefs in the cavity of a compact piece
of charcoal, with the afliftance of thc blow-pipe, afforded
three fourths of a grain of lime, or purc calcarcous earth.
This laft, diffolved in nitric acid, and treated with the ful-
phuric, produced fclenite, or fulphated lime.

d) Upon
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d) Upon the powder of the ftone, extralted by the mu--
riatic acid, was poured ten times its quantity of alkaline
lye, one half of which confifted of cauitic alkali; which
mixture being firft evaporated to drynefs; in a filver-veflel,
upona fand-heat, was afterwards ignited during the fpace’of an
hour. 'When the mafs had been again foftened with hot
water, it left on the filtering paper 54 grains of an ifabella:
yellow refidue when dried in the air.

¢) Thefe 54 grains were a fecond time mixed, and in«
fpiflated with a tenfold quantity of the fame cauftic lixivi-
um, and afterwards ignited. Upon which, the mafs, foft-
ened again with water, depofited a refidue of a fine pulve-
rulent form, weighing 43 grains, when dried in the air.

. f) T then neutralized the yellow alkaline folution (d)
and (¢) by means of fulphuric acid, and by affufing more
acid, made a clear folution of the precipitate, which then
formed. Carbonat of pot-afh, added in a boiling ftate, threw
down from it a precipitate of a very great bulk, which,
after cdulcoration, was again diflolved in fulphuric acid.
“This folution exhibited a flimy toughnefs ; but it became
perfectly fluid, when expofed to a raifed temperature, and
depofited a fubtle white powder, which, after wathing and
deficcation in the air, weighed 95 grains. T he fulphuric
acid fluid, when feparated from it, was fet afide for a time.

g) The above-mentioned 95 grains were then gently
ignited with thrice their quantity of cauftic pot-ath. When
again liquehicd with water, and filtered, there remained
only aflight refidue, which, after wathing, diffolved in

fulphuric acid, with the exception of a few remaining par-
ticles.

b) The
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b) The portion taken up by the cauftic pot-afh in the
alkaline folution (g), was precipitated by means of fulphuric
acid. But it diffolved again in the acid, when added to ex-
cefs, and was afterwards precipitated by boiling with mild,
or carbonated alkali. This precipitate, previoufly wathed,
was once more diflolved in fulphuric acid.

i) The whole of the fulphuric folutions, obtained at
(> &, b), was evaporated to a fmaller compafs. The gela-
tinus confiftence, into which it congealed, thewed thata
feparation of filiceous earth had taken place. It was there-
fore largely diluted with water, digefted, and the filex col-
* leéted upon the filter.

&) This done, the fulphuric folution was put in a flate
to cryftallize, by dropping into it a folution of acetite of
pot-afh#, and evaporating it flowly. It yielded at firft re-
gular and pure cryftals of alum. But as the folution af-
fumed a green colour towards the end, I combined it with
Pruffian alkali. A trifling precipitation enfued, of which
_the oxyd of irom could not be eftimated more than at one
fourth of a grain. The folution, being now freed of its
ferruginous ingredient, was next decompofed, in.a boiling
heat, by carbonated pot-ath; and the precipitate, when dif-
folved anew in fulphuric acid, was brought to a final cryf-
tallization ; after which the fulphat of alumine then ob-
tained was added to the foregoing.

® Note. Inorder to add the vegetable alkali in the juft propor.
tion requifite to promote the cryftallization of the fulphated alu..
mine, I find it at prefent moft convenient to employ that alkali in
a ftate of faturation with acetic acid. By this manner I avoid the
danger of decompofing a part of the alum juft forming, by the
quantity of alkali, that may eafily happen to be added in excefs.

Y h1
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) 1 now ‘proceeded to the analyfis of* the 43 grains, that
were left undiffolved by the cauftic alkaline lye (¢). Thefe
readily diffolved in dilute fulphuric acid, leaving fome fili-
ceous earth behind. - The folution, feparated from this
laft, was then combined with a finall portion of acetated
pot-fh, and expofed to {pontancous cryftallization by exha-
lation in the open air. At firft there yet appeared fome foli-
tary cryftals of alum; but afterwards it entirely fhot into
fu hlmt qf magmfa (Epfom falt)

"ﬂi) To feparate the fulphated magneﬁa, thus obtained,

“from the admixed fulphat of alumine, it was ftrongly ignited
in a porcelain-veflel during half an hour, and the faline
mafs afterwards foftened in water, and filtered. T he alumi-
“nous, or argillaceous earth, feparated by this management,’
“was afterwards diffolved in fulphuric acid, and in the proper

“manner cryftallized into ¢oncrete alum.

"~ n) The pure folution of the fulphated magnefia was pre-

“cipitated in a boiling heat by means of vegetable alkali.
The magnefian earth, thus obtained in a carbonated flate,
weighed 20% grains, when wathed and dried; but after
frong ignition it weighed only 8% grains.

d) All the wathings {of which that at ( /), on precipitating
" the fulphuric folution by carbonat of pot-afh, retained the
yellow colour of the firft folution) were, together, evapo-
_rated to a dry faline mafs. When they had been re-diffolved
in water, there ftill feparated a little earth, which, along
‘with the precipitate remaining at (g), was ignited with
“ cauftic pot-ath, and then by fulphuric acid refolved into
aluminous and filiceous earths.
?) The whole quantity ofalum obtained at (, /, m, and o)
amounted to 665 grairs, It was now diffolved in water,
: and
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and in a heat of ebullition decompofed by carbonated alkali
prepared from tartar. ‘The aluminous earth, thus obtained, -
when edulcorated with water, and dried in a moderate
warmth, wcnghed 221 grains. But, after being purified by
digeftion with diftilled vinegar, and fubfequent faturation
with ammoniac, and being again edulcorated, and at laft
fubjected for half an hour to an intenfe red heat, it weighed'
no more than 741 grains.

¢) I then ignited, for half an hour, the whole of the ﬁlm-'
ous earth colleQed from (i, /, o). Mts welght was 241 grains.
chce, fubtra&ing the nine grains which had been abraded
from the flint-mortar (g), there remain 151 grains belong-
ing to the fpmell .

From this analyfis it foIfO\t;s, that the conftituent parts of
the fpinell in the bundred are :

Jlll”‘li"‘ ' * e v . p) Lo » c e o 74’50' ) I
Sillx . o’ e o o 9) K T 15)50} . .
Magnefia . . . . n) . . . . . 8328

Qxydofirom . ... . &) 1,25 .

. 4 . 4 0,25}. T r,,so )

Lime .. « « o ¢« €) v v v . 075

. . | e
100,50

The reafon why, in this inftance; there appears in the
fum of the weights an excefs of half a grain, rather than a
lofs, unavoidable in the ufual courfe of fuch procefles, is
probably, that the ignition was not powerful enough to
effe® in thofe ingredients that bigh degree of drynefs,
which that ftone poflefles in its natural, undecompofed

Rate. .
Y 2 With



324 XXVIL Chemical Examination, &ec.

With regard to another analytical procefs made with
fpinell, and of which it would be fuperfluous to give a de-
tailed defcription, as it only ferved to pave the way to the
foregoing, I fhall here merely relate the following pheno-
menon.—W hen the cohefion of the parts which conftitute
that ftone had been loofened by alternate treatment with
cauftic pot-ath and muriatic acid, I introduced the earth,
precipitated by ammoniac from the muriatic folution, into
cauftic alkaline lye. It diffolved thercin for the moft part,
but not wholly. ‘The undiffolved remainder was upon this
diffolved in muriatic acid; and when the filiceous earth,
which then appeared, had been removed, the fluild was
again evaporated to a fmaller volume.

After fome days ftanding, there appeared in it a quantity

of fmall cryftalline ‘groups, confifting of clear, and feem-
ingly quadrilateral, fomewhat flattened, little columns; the
greater number of which were joined by two and two, in
the form of an X, but the others in groups of three, and
more, in a ﬁeilated manner. :
Thefe cryftals readily diffolved in water. The precipi-
tate, thrown down by cauftic ammoniac, was of a light-
brown, on actount of fome portion of irton, which #ill ad-
hered. It was then diffolved in fulphuric acid, and this
new combination was again fet to cryftallize in the floweft
manner. At firft there appeared cryftals of alum; but the
. remainder of the folution gradually fhot into four-fided co,
lumnar cryftals of fulphated magnefia. .
" Tt is this cryftallization of magnefia, mixed with alumina
in muriatic acid, which I think worth remarking.

e ———————REEE .
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XXVIII.
"CHEMICAL EXAMINATION
OF THE

E]l[ERAZD Jfrom Peru.

THE 4merald is one of the beft known gems, and it has
been reckoned even in remote antiquity among the moft
cfteemed precious ftones, on account of its rich green co.
lour, fo grateful to the eye.  Pliny enumerates twelve
fpecies of it, and confiders the Scythian, Baéiriam, and
Egyptian, as the moft eminent. However, it can hardly
be doubted, but that, in thofe days, various effentially dif-
ferent fpecies of ftones of a green colour were comprifed
under that name; as is frequently done in our days. The
acquaintance of Mineralogifts with the genuine emeralds,
which were furnifhed by the parts of the globe the longeft
known, feems at prefent to be almoft entircly obliterated by
our familiarity with thofe which are found, though fpa-
nngly, in the provinces of Sautb,-/!pwnm, and principally
in Peru,

a) For the following analyfis I made ufe of the crude,
cryftallized emerald, of a high grafs-green colour, from
Peru®. I pounded it in a fteel-mortar to a coarfe powder,
and triturated one bundred grains of that powder very finely-

-

® For the fpecimen of emerald facrificed to this analytical pro-
cefs, 1 am indebted to the liberal kindnefs of Prince Dimitri Gal-
litxin, whofe zeal for the ftudy of Mineralogy is mo& honourably

kmwn.
Y3 with
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with water, in the flint grinding-dith.  After gentle ig-
nition, I found its weight increafed by about 1] grain.

b) The powder of the flone was covered, and feveral
times digefted in a ftrong heat, with muriatic acid; which
immediately acquired a yellow colour. After having again
filtered off the acid, I faturated it to excels with cauftic
ammoniac; and by this management there feparated light,
brown flocculi, which, collected and igmited, weighed half
a grain, and were oxyd of irsn.  The fluid was next evapo-
rated to a part, and treated with carbonated ammoniac.
But it continued clear, and thus fhewed, that it contained
no calcareous earth. ‘

¢) Fourteen drachms of cauftic alkaline lye, made of
feven drachms of the falt diffolved in as many of water,
were then affufed upon the powder of the ftone extracted by.
the muriatic acid (4); and after the mafs had been previoufly
evaporated to drynefs in a filver-crucible, I fubjeed it to a
red-heat for half an hour. However, it would not fufe,
but appeared, after ignition, inan intumefced, friable flate,
and of a white colour. '

d) On being foftcned with water, and treated with abun.
dance of muriatic acid, it afforded a very limpid folution,
from which the earthy ingredient was precipitated by car-
bonated pot-afh, with the aflitance of heat. The precipi-
tate had a granular form; and when finely ground, the
greateft part fecemed to diffolve in muriatic acid, which was
poured upon it. But as foon as thc mixture had been ex-
pofcd to a digefting heat, it coagulated to a tranfparent
thick jelly. When diluted, and digefted with more watcr,

it depofited filiceous earth to the amount of 67 grains, after
wathing and ignition. This earth was then mixed with
four parts of carbonated pot-ath, and ignited to an incipicnt
fufton,



Emerald from Pérw. . - ‘327

fufion, in a crucible made of filver. Upon the mafs, re-
diflolved in water, which afforded a fomewhat turbid folu-
tion, I poured muriatic acid to an excefs of faturation, and
digefte] them together. The filiceous earth, which I thus
recovered, was now perfetly pure, and weighed 631 grains,
after having fuftained a red heat.

¢) The muriatic folution, feparated from this filex, toge-
ther with the preceding (4), was faturated with an over-
propettion of cauftic ammoniac. The pafte-like precipi-
tate, thence arifing, was immediately removed, and the fil-
tered liquor combined with carbonat of ammoniac ; which,
however, would throw down nothing more. Sulphuric
acid quickly diffolved this precipitate. By the addition of a
little acetite of pot-ath, the whole of the folution yielded -
cryftallized alum, with the exception of fome filex, which
ftill feparated, and weighed 4] grains, after ignition.

f) From the above fulphat of alumine (¢) being re-dif-
folved in water, I precipitated the argil by carbonated pot-
afh. When the earth had been again deficcated, I poured
upon it diftilled vinegar ; put the whole in a warm place ;
faturated the acetic acid with cauftic ammoniac ; and, laftly,
filtered the mixture. What remained of the fluid fuffered
no alteration, either by carbonat of ammoniac, or by car-
bonat of foda. The aluminous earth, now obtained in a
ftate of purity, was firft dried, then 1gmtcd, and found to
weigh 313 grains.

Therefore, the conftituent parts of sne hundred grains of
Peruvian emerald, here decompofed, yiclded :

Y 4 o Silex
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Silex . . . . d) . 63%grins
) . 4t
67%
Subtra& . . . a) . i
466{ . . . 66,25
Alumine, orargil . f). . . . . . 31,25
Oxydofl'ron . . b) e« » o o o 0)50

XXIX.
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XXIX.
CHEMICAL EXAMINATION
OF THE

BOHEMIAN GARNET.

S ——

T HE denomination garnet ferved to the elder Mineralo-
gifts as a generic, or collective-name, in which they included

almoft all roundith cryftalline forms, encompaflfed by de- -

fined lateral facets, or all the fpecies of flones, of, as
they were called, a polyhedral cryftallization. At prefent,
bhowever, the generic name, garnet, has been confined within
nartower limits ; for the white garnet, as well as the black,
have been juftly removed from it, and arranged as diftin&
genera: the firft under the name Leucite ; the fecond under
that of Melanite.

It may alfo be forefeen, that feveral other foflils now
claffed as fpecies, or as varieties of the garnet, befides thofe
laft mentioned, will in time receive another place in the
fyftematic arrangement of minerals: in confequence of
more accurate obfervations concerning the deviation, not

only with regard to their external appearance, but likewife

with regard to their chemical conftituent parts, by which
they are diftinguithed from the true and ftrictly determined
principal genera, to which laft the Bohemian garnet princi-

pally belongs.

The Bohemian garnet, (whofe occurrence, method of
procuring it from the mines, and external charadters, are
too well known to require any farther illuftration in this

‘ place),
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place), when weighed in water, lolt 269 parts of 1000 of
its abfolute weight; its fpecific gravity therefore is = 3,718.

It fufes by itfelf alone in a proportionate intenfity of

cat*, The iron which it contains is reduced to the regu-
line ftate, when expofed to the altion of fire in the char-
coal-crucible.  From 100 grains of Bohemian garnet I
obtained a button of iron, of 10f grains wcight.

In order to find out its conftituent parts, I fubjected it to
‘the following experiments.

a) 1 ground tws hundred grains of Bohemian garnet,
previoufly pounded in the fteel-mortar, with water, to a
fubtle powder, in the flint triturating dith.  When dried,
and gently ignited, the powder of the ftone was found in-
creafed in weight by feven grains. Tinfpiffated it with a lixi-
vium, made of 609 gruins of cauftic pot-afh, ina filver-
crucibie, and ignited it afterwards for half an hour. The
ignited mafs was then foftened with water, lixiviated, and
filtered.  The filtered lixivium was of a lizht grafs-green,
but foon loft that colour, and became light-brown. By
expafure to a warm temperature, it depofited, after 24 hours,
an oxyd of mangan:jey which, colleted in a porcelain-cup,
amounted to about half a grain. On fufing it upon char-
coal, with a neutral phofphat, and covering it with nitrat
of pot-ath, the falt exhibited, aficr detonation, a dark vio-
let-red coiour, mingled with green fpots.

) Thealkaline lye was then {uper-faturated with muriatic
acid, and e.aporated nearly to drynefs.  After re-diffolving
the faline mafs in water, fliceons earth was depofited, which
weighed 11 grains, after edulcoration and ignition.  When

* See EMTay I. No. 39.

this
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this had been feparated, fome aluminons earth was thrown
down by carbonated foda from the muriated folution. As
the remaining liquor ftill appeared of a yellow 'tinge, it
was again evaporated to a dry falt. But this likewife had a
citron-yellow colour, and again afforded a yellow folution
with water ; from which, however, nothing could be far-
ther feparated, by any means whatever.

¢) The lixiviated powder of the garnet had the colour of
a light-brown iron ochre. To this I added the fmall portion
of alumine (4), and treated it with muriatic acid, with
which it immediately formed a golden-yellow {folution.
When this laft had been evaporated, in a fand-heat, to a
gelatinous confiftence ; it was again largely diluted with
water, once more digefted and filtered. The filiceous earth,
being well lixiviated, and heated to rednefs, weighed 76
grains.

d) Cauftic ammoniac threw down from the muriatic fo-
lution a copious brown precipitate ; which, after being col-
leted on the filtering paper, was wafhed, and dried in a
moderate warmth.

o)) The colourlefs fluid, remaining after the precipitation
with cauftic ammoniac (4), was evaporated in part, and
combined . with carbonated foda. By this management,
carbonat of lime fell down,. which, after drying, wcighed
12} grains, equal to feven grains of ignit:d calcareous earth,
or burnt lime. '

f) 1 then divided the brown precipitate, obtamed by
means of ammoniac (4), into two equal parts.

One half of it I expofed to fkrong ignition ina covered cru-
cible, and found, after this, ifs weight to amount to §5 grains.
g) The
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g) The other half I diffolved again in muriatic acid, di- -
luted the folution with a fufficient quantity of water, and
precipitated its portion of iron by Pruffian alkali. The
feparation of the dark-blue precipitate being accomplifhed,
I precipitated the folution, now freed from iron, by means -
of carbonated foda, and in a boiling heat. ‘The quantity of
the white, loofe earth thus obtained amounted, after wath-
ing, drying, and ignition, to 38} grains.

From this it was manifeft, that the proportion of oxyded
from, feparated by pruffiated pot-ath, amounted to 16%
grains.

b) The above 381 grains of ignited earth (), were then
diffolved in fulphuric acid, and made to cryftallize, after
the addition of a proper quantity of acetated pot-ath.
The firft fhootings yielded regular cryftals of alum. But
the laft thewed, by the oblong, four-fided columnar figure of
its cryftals, that it was fulphat of magnefia.

i) But as the fulphat of magnefia could not bc feparated
from the alumine with fufficient accuracy, I fubjeQed the
whole of the faline mafs to ftrong ignition for an hour;
after which I liquefied the ignited mafs with water, and
combined the mixture, ata raifed temperature, with powder
of calcined oyfter-fhells, added in fmall portions, until the
folution no longer reddened paper tinged with litmus, The
filtered folution tafted now like pure fulphat of magnefia;
and, when fet to cryftallize, I obtained from it 6q grains of
this nzutral (alt. However, on being re-diffolved in water,
it ftil! depofited two grains of fulphated lime: hence its true
quantity amounted to 67 grains.

#) To recover from it the earth in a feparate ftate, I

precipitated the folution, in a boiling heat, by carbopat of
foda.
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foda. The magnefian a‘zrtb, wathed and dried, weighed
23} grains ; but when heated to incandefcence in a covered
crucible, and kept in that ftate during half an hour, it

weighed bat 10 grains,

By fubtraling thefe 10 grains of magnefia from che
above 381 grains (g), there remain 281 grains for the alus

minous earth.

One bundred grains of Bobemian garnet confift, therefore,

of:

Silex . . . . b)) st
—_— . . . . )38

: 433
and dedulting . ) 3%

. 40
. Jlumilt e s e &) o« o
Oxyd of irom . . g) . .

Magnefia . . . k). ..

Lime . . . . ¢).
Oxyd of manganefe a) . .

28,50
16,50

350
0,25

98,75

XXX
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CHEMICAL EXAMINATI.ON |

 OF THE

- ORIENTAL G. IRNET

, . —-’—

THE Oriental, or Sirianic Garnet *, is diftinguithed
from the Bobemian, both by its violctsred colour, and by
its fpecific gravity ; which is = 4,085. This higher weight
of it depends on the greater proportion of iron which it
contains, and which is fo confiderable, that, by mere fufion
in the charcoal-crucible, I obtained from 100 grains of the
oriental garnet a fine button of iron, of 23 grains. It
likewife, when fufed alone, in a crucible made of clay,
runs into an enamel glafs of a blacker colour than that of
the Bohemian gamet to

a) Twao hundred grains of oriental garnet, previoufly
bruifed into finall picces, irr the fteel mortar, acquired eight
grains additional weight from the fubftance of the flint
grinding difh, in which they were finely levigated with
water. The powdered garnet was put in a cauftic lye, in
which the alkaline ingredient conftituted thrice the weight
of the powder; and, with this, it was infpiffated to a dry
mafs, in a crucible made of filver. It was next fubjetted
to red-heat during half an hour ; and when the ignited mafs

* Rather Sirianic, than Sirian garnet: from Sirien, a townin
Pegu, now deftroyed.

4+ See Effay I. No. 40.
5 had
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bad - again been foftened with boiling water, the powder of
the ftone, feparated from the decanted liquor, was lixiviated
and dried.

) The alkaline lixivium was of a bright grafs-green.
But it was foon deprived of that colour by expofurc to a
warm temperature, at the fame time that it depofited an
axyd of manganefe, impregnated with iron, in a brown
flocculent form, and weighing about £ grain when ignited.

¢) Thealkaline lye was now devoid of all colour. It was
fpturated with muriatic acid, and evaporated in part. A
light flocculent earth then feparated, but part of it diffolved
again upon fuper-fatyration with muriatic acid. The in-
foluble refidue confifted of filiceous earth of gl grains after
ignition. That part of the earth, which had been re-diffolved
by the excefs of acid, was then feparated afrefh by carbonat
of pot-ath. After ignition, this earth weighed 4% grains;
and, upon being tried by fulphuric acid, it proved to be
_pure alumine, or aluminous earth.

d) The edulcorated powder of the ftone (), which had
a cinnamon colour, and a very incoherent form, was moift-
ened with water, and treated with muriatic acid, in which

it rapidly diffolved, without leaving any refidue. The li-
" quor was limpid, and of a golden-yellow. But, on being
fubjeted to evaporation, on a fand-bath, it coagulated into a
femi-tranflucid, gelatinou$ fubftance; which had a deep
golden-yellow colour, and was again digefted for a while
along with water that was poured upon it, and with re-
peated ftirring. W hen, after this, it had been brought upon
the filter, it left filiceous earth in a fwelled ftate; which,
being thoroughly edulcorated by a frequent affufion of hot
water, and deficcated, weighed 104 grains, but only 70
grains when heated to rednefs.

¢) To
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¢) To the muriatic folution, diluted with the wafhings
of the filex (d), I added cauftic ammoniac in excefs. It
gave a copious brown-red, much intumefced precipitate, the
quantity of which, after wathing and drying, amounted to
190 grains.

f) The colourlefs fluid remaining from this laft procefs
. was firft combined with as much muriatic acid as was requi-
fite to faturate the predominant portion of ammoniac, and
then with carbonated foda. But as this produced no tur-
bidnefs, I evaporated the whole of the liquor to a dry faline
mafs, which being re-diffolved in a little water, I tried §t
once more with carbonat of foda. The mixture ftill con-
tinuing clear, fhewed, that it contained no other confti-
tucnt part.

g) Thofe 190 grains of the brown-red precipitate, ob-
tained at (¢), were divided into two parts.

One half was ignited, and then found to weigh 61 grains.
I poured upon it fulphuric acid, evaporated it to drynefs ;
and after having ftrongly ignited the faline mafs for two
hours, in a melting pot, 1 extralted it with water, and
combined the filtered, clear fluid with carbonated foda, in a
heat of ebullition. There feparated, however, fome fcarcely
perceptible flocculi of aluminous earth only, without any
trace either of lime, or of magaefia.

!

h) The other half of the precipitate was diffolved in
muriatic acid; and, after fufficient dilution with water,
combined with Pruffian alkali, added fuccefively, till all
the ferruginous parts were feparated. The blue precipitate
of iron weighed 185 grains, when wafthed and deficcated.
After being ftrongly ignited ina covered crucible, there re-
mained 72 grains of iron attractible by the magnet. One-

' part
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part of it was aflayed for manganefe by fufion with a phof-
phated alkali ; but it gave no indication of this metal.

i) The foldtion being fow freed from the iron (), it
was decompofed in a boiling heat, by carbonated foda, and
the precipitated, earth lixiviated, and heated to rednefs. It
weighed 25 grains; whercby, fubtralting it from the 61
grains, obtained from the firft half of the precipitate (e, g),
the portion of iron, contained in 100 grains of this garnet,
is found to be 36 grains.

' k) When the above 25 grains of ignited earth (i) had
* been diflolved in fulphuric acid, and, after the addition of
acetated pot-afh in due proportion, was fet to cryftallize,
they afforded to the end cryftals of pure ﬁdpbat of alumine.

It refults from this decompoﬁnon, that the COnﬁltuent
parts of the oriental garnet are in the hundred :

Oxydaftren L i) o . . 36
Szlex ce v .o0) 43
-T—- o e . ’., . . d) 35 ,

-~ 2t
—

" , 39%
Subtra . . a) 4
R o358 . 0. 36,75
. Alumine 2. . o€) 2% ‘
L L. k) 25
e 278 . . . 27,25
' Oxyd of manganefl: b)) i e . . 02§
' Sm———p—
99:25

z XXX
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CliEMICAL EXAMINATION
OF
VESUVIAN.

——

- FIRST SECTION.
Vefurian, from the J[oz‘i:nlaz'n V(ﬁtv_iz):.

AMONG the different forts of ftones, which the Moune
tain Vetuvius brings up from the bowels of the earth,
in their native unaltered ftate, that cryftalline foffil may be
reckoned, which the inhabitants of Naples call the Vefuvian
gem——Mineralogifts had varioufly claffed it with fhorl,
chryfolite, hyacinth, topaz, &c. 'and by the adjective,
vefuvian, or wilcanic, diftinguifhed it as a variéty of the
above mentioned gems ; till “Werner cftablifhed it as a dif-
tin& genus of ftones, and gave it the name, Vefuvian; as,
till then, it was found on Mount Vefuvius only.

An oryctognoftic defcription of that foffil is already met
with in various clemcntary treatifes on mineralogy. That
givenby E/fner * is particularly accurate and complete, for
which reafon I direc the reader chiefly to it.

» Eﬁner, Verfuch einer Mineralogie fur dr(/énger und Lze”dkr
I1. Bau"cf Scite 177 feq. -

,A.
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A.

Ezamination in the dry way.

a) A fmall piece of vefuvian, if ignited upon charcoul
before .the blow-pipe, gradually rounds itfelf into a dark-
* brown, fhining, opake-globe, tranfparent only in fplinters.
Borax (borat of foda) diffolves it by degrees; to a clear
light brown, and fomewhat bliftered, or au'—bubbled glafs-
Button. : o

It is not, however, completely diffolved by means of a
neutral phofphat, for this only envelopes the particles of the
foffil, in'the form' of an awmorphous frothy fcoria. .

. ‘The habitude of vefuvian is more reémarkable, when'
afted upon by a greater intenfity of heat in thc charcoal-
crucible, which I have already communicated in the f/#
of thefe tffays; page 325 n. 103, The regular group of cryl-
tallization, there defcribed, of the tendér cruft that fiira'
rounds the fufed vefuvian, is a phenomeénon: aecordmg to’
my experience, the only one of its kind ; and repeated ex-
periments have convinced me that it is conftantly the famo.

B.
Ezamination in the humid way.

To decompofe the vefuvian in the humid way, I picked
«ut the beft cryftallized pieces of that variety which had a
brown eolour, inclining toolive-green. Thefe were coarfely
powdered, and, by elutriation, freed from the greenith-white
and delicate lamsllas of chlorite and mica, which ftill ad~

212 hered,
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hered.  Placed upon the hydroftatic balance, in this purificd
ftate, its fpecific gravity was 3,420.
)

@) Hunlred grains of it were reduced to an impalpable
powder, bv lcvigation with water in the flint-triturating
dith.  After gentle ignition, its weizht was found to have
encreafed half a grain.  Cauftic alkaline lye, containing
300 grains of the falt, was then affufed upon it, in a filver
pot; and the mixture being firft deficcated in a fand-heat,
was next fubjected to ftrong ignition, during half an hour,
Shortly before ignition the mafs acquired a vivid, light, grafs-
green colour, but which was afterwards moftly changed
- into a dirty olive-green,

b) The ignited mafs, while yet warm; was foftened with
water, and thrown upon the filter.  The filtered lixivium
appeared of a pale greenith hue, but foon grew feebly
brown-red. During gentle digeftion, there fubfided loofe,
dark-brown, flocculent particles, leaving the lye colourlefs,
As itacould be foreicen that they would not well feparate
from the filtering paper, I colleéted them in a fmall porce-
laimveflel, 'and dried -them after edulcoration. By this
treagment 51 obtained a dirty-brown powder, confifting of
3 grain- of exyd of mangancfe. When conveyed into fufed
phofphorig falt, it diffolved in it clearly. The glafs-globule,
thus formed, became by turns colourlefs and amethyft-red,
accordingly as I dire@ed on it the inncr or the outer point
ot the flame. ‘

¢) Upon the paIc-’b‘ré;v;m’, loofe vefuvian powder, ignited
with cauftic alkali (4), edulcorated and dried, I poured mu-
riatic acid ; which diffolved it, with a little eﬁ'ervcfcence,
and left fome fliccous earth behind,

o . d) The
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d) The yellowith folution, together with the wathings
when reduced in bulk by evaporation, formed a clear coa-
~ gulum of a full golden-yellow. By diluting it again with
much water, and digefting it for fome time under repeated
agitation, the fliceous earth was rendered difpofed to fepara-
tion; I then colle&ed it on the filter, and having added the
foregoing portion (¢), Iignited them both. They weighced

~ together 36 grains. ‘

‘< ¢) Having thus freed the muriatic folution from all its
filex, I added to it cauftic ammoniac in ‘a greater quantity

" than its faturation required, and immediately gachered on
the filter the fwelled precipitate thercby produced ; which,
upon being perfeltly lixiviated, was conveyed into a cauftic
alkaline lye. It foon diffolved in it upon the fire, leaving,
however, a loofe, brown-red, muddy fubftance behind.

J) Both alkaline lixivia, that of (¢}, and that of (&),
were then mixed, and over-faturated with fulphuric acid,
till the earth, firlt thrown down by the acid, was again
diffolved. Upon 'this I precipitated the earth by carbonated
- pot-ath, edulcorated and re-diffolved it in frefh fulphurig acid,
adding then a fmall portion of acetated "pot-afh, and pre-
pared the folution for cryftallization. It yiclded cryftals of
alum to the end, which I re-diffelved in water, and preci-
pitated its earthy portion by pog-ath.  The aluminsus earth
here obtained, when wafhed and ignited, weighed 19}
grains. :

S

.

£) That fluid, which remained on the precipitation, ef-
fected by cauftic ammoniac (), was then concentrated by
- evaporation, and mixed with carbonated ammoniac.  Sixty
grains of crude calearcous earth, or carbonat of lime, fell
‘down, which, in the ignited or pure ftate, arc equal to 33

grains,
z3 . /.‘) The

e
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b) The brown refidue, remaining from the folution of
the argillaceous precipitate, in the cauftic lye (¢), was found
to weigh 13 grains upon exficcation. Muriatic acid was
poured upon one half of it, and completely diffolved it,
‘Pruffiat of pot-ath, which was next added, produced a quan-
tity of Pruffian blue, of a pure deep colour. Carbonated
ammoniac poured into the liquor, fcparated from this laft,
ftill precipitated fome aluminous earth, weighing 1 grain
after ignition. The fecond half of that brown refidue
weighed five grains after expofure to red-heat. From this
it followed, that for the above-mentioned 13 grains of re-
fidue, we muft reckon 7£ grains of ignited oxyd of iron, and
2} of ignited aluminous earth. Some experiments made
with that oxyded iron, to dete&k whether it contained man«