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XXXI1. dn Examination of various Ores in the Mufenm -

of Dr. William Hunter. By George Fardyce, M, D.
F. R, S. and Mr. Stanefby Alchorne.

Read May 20, 1779,

/JINERS and aflay-mafters being generally em-
: ployed in finding out metals for profit, without
inquiring into the ftate or combination they are in, have
made nfe of procefles adapted, in many cafes, to invefti-
gate the quantity of metal, guefling often at its ftate or
combination; and fpecimens being procured from them
for cabinets, an erroneous account has not only been
given of their contents, but thefe errrors hawve alfo crept
into bedks of natural hiffory : for this reafon Dr. FORDYCE
determined to aflay many of the doubtful {fpecimens, by
procefies better adap&ed to find the ftate or combination
of the¢ metal than thofe commonly in ufe; and procured
the afliftance of his friend Mr. ALcHORNE. The refult
of fome of their inquiries they now lay before the So-
ciety.
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528 Dr, FORDYCE and My. ALCHORNE’S

The firft ore we mean to confider is called gold pyrites.
Pyrites is an ore of iron, containing fometimes copper,
fometimes arfenic; fometimes other metals generally, if
pat abways, combined with fulphur..

“This ore, from its yellow colour, has at firft fight been
often taken for an ore of gold. It is the moft common of
all ores, and on examination is very {feldom found to con-
tain gold. - Specimens, hawever, have been found from
which gold has been procured; and, particularly, there
thave been found in Fatchobuignanear Zalatna, in Tran-
{ylvania, maffes which contain a large proportion of this
metal. Sometimes. the-gold is in its metallic form, and
vifible to' the naked. eye; fometimes it is not: and in
thefe cafesthe ore has. been thought to contain the gold
united fisft with iron, and that compound united with
fulphur.

Dr. FORDYCE obferves on this propofition, that it has
not as yet been proved, that a compound metal can be
combined with fulphur. If two metals are foluble in
fulphur, and each be feparately. combined with it, the
two compounds may be diffufed through one another, as
~ is the cafe with the compounds of fulphur and iron, and
fulphur and copper; which may be diffufed through one
another: but if we have a compound of two metals, of
‘which one is foluble in fulphur, and the other is not, if

we



Examination of various Ores. 529
‘we apply fulphur to this compound, it will diffolve the
one, and leave the other; as, if gold and filver be com-+
bined, if we reduce the mafs to fine particles; and mix
them with fulphur,.and throw them into-a crucible,
heated white hot, and afterwards melt the whole' mafs,
the filver: will combine with the fulphur, and the gold
will fall to the bottom of the veffel. This being the cafe,
we doubted whether-this ore contains the gold in its me-
tallic form, only mechanically mixed with the pyrites;
or combined with the fulphur by means of the iront
and therefore fubjected a {pecimen to examination, in
which we could not difcover, even by the.help of ‘a mi-
crofcope, any particle of :native gold.

EXxP. I. We powdered one hundred grains of this orej
and boiled it4n nitrous acid diluted with water; a folu-~
tion teok place with effervefcence. Having digefted
them together, till the whole foluble part was taken up,
and poured off the folutiony and made a precipitation by
fixed vegetable alkali, the precipitate appeared:to.be iron
Having wafhed the remaihing part with water, and ex=
pofed it in a glafs matrafs:in fand, to nearly a red heat, a
very fmall portion of fulphur fublimed; the remainder
was quartzofe {fand, with particles of gold, which were
fimilar in figure, though {mall, to the :particles of gold
found native in veins mixed with various matrixes, and

4 not



530 Dr. FORDYCE and Mr. ALCHORNE'S

not at all like particles which had been combined with 2
menfiruum, which ought-either to have appeared in a
powder, whofe particles were hardly vifible from their
{mallnefs; or in cryftals fimilar to one another.

Exp. 1. If any metal be comhined with fulphur,
mercury will not precipitate -the fulphur from it; we
therefore took 140 grains of the fame ore, and triturated
it for fome hours with about five times its weight of
mercury: -the powdered are was ‘wathed off from the
‘mercury, the remainder put into glafs vefléls, and evas
porated by heat: a mafs of gold was left, but part of it
being accidentally loft, its weight could .not be afcer-
tained; it did not amount to above two ar three grains at
‘moft.

The powder, wathed off and dried, . weighed 134
grains: thefe, mixed with as much'litharge, and four
times their weight of fixed vegetable alkali, and one fifth
of wheat flower, and the whole melted produced a re-
gulus of lead, weighing 8o grains, which, on coppélling
with a few grains of filver, and parting in 2qua fortis,
left ong fixteenth of a troy grain of gold.

It is to be remarked, that.in great works, where gold
is feparated from pieces ‘of crucibles, fand, or other mat-
ter, by -ama,lgémation, notwithftanding thé procefs be

3 frequently



Examination of various Ores. 531
frequently repeated, and with great care, fome {fmall por-
tion of the gold ftill remains; fo that the {mall quantity
left in this cafe might eafily have either efcaped the
mercury, or, have been left unobferved in the powder
combined with fmall particles of it..

We may therefore conclude, thatin this ore the gold
was in its-native form, and not mineralized.

ExP: I1I. We examined gold pyrites mixed with
quartz, with a deep magnifier, and found evidently na-
tive gold inter{perfed. One hundred grains of this ore,
was powdered; and boiled in nitrous acid diluted with,
water:. a- folution of iron took place, as in.the firft
experiment: ‘The re¢fiduum being expofed to a red
Reat, there was- no-appearance of fulphur; the gold
was found in fuch large particles, and fo fimilar to na-
tive gold, that we.did not: think it worth while to apply
mercury..

The gold being diffolved out by aqua regia, a quantity
of quartz and arfenical falt was left.

ExP. IV. When gold and filver-are found in their me~
tallic form, it is not uncommen to find them mixed; but
it feldem occurs, that they are mixed.in {o large propor-
tion as in an ore obtained from Norway, and which was
given to Dr. HUNTER, by Mr. FABRICIUS.

The
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The ore has the appearance of native filver, in fcaly
particles, intermixed -with a hard quartz, tinged brown
in fome parts-by iron. Twenty-five grains-of the mafs,
where the.metal was in the largeft proportion, melted
with litharge, alkdli, and phlogiftic :matter, .and after-
wards .eoppelled, yielded .a glebule apparently filver
weighing two,grains which, being boiled in nitraus acid
diluted with water, left full nine fixteenths of a grain.of
fine gold. Hence one hundred pounds of metal ebtained
from this.ore, .confifts of feventy-two pounds.of filver,
and.twenty-eight pounds.of gold.

There is an ore af filver which is commonly called
vitreous (wminera argenti vitvea, or argentum vityeum).

This ore has always been fuppefed -to confift of fuls
phur and filver; becaufe, if we melt fulphur and filver
together, they form a mafs which refembles it, efpecially
in colour and malleability; but, as we could find no ex-
periment in any author which authorized this conjecture,
we determined to endeaveur to afcertain it by analyfis,
Dr. HuNTER not refufing to fuhject the ore to an affay,
although fcarce and expenfive.

ExP. v. Fifty grains of this ore broken in pieces, for
it is too malleable to be powdered, were boiled in nitrous
acid diluted with water; the acid diffolved the filver with

mauch difficulty, and left a r¢fduum. The folution being
poured



Examination of various Ores. 533
poured off, and the refiduum wafhed and expofed in a
glafs matrafs to a red heat, there was no fublimate of
fulphur, or any thing elfe obtained. The refiduum, be-
fore it was expofed to heat, did not appearto contain any
fulphur; being of a blackifh colour after expofure to
_keat, it had a number of yellow particles mixed, which
eafily diffolved in agua regia. ‘Tin being applied to the
folution made no precipitation, which it would have
done if thofe particles had been gold; hence we fup-
poied they were iron.

The filver was precipitated from the acid by copper:
wafhed and dried it weighed four grains, which, on-cop-
peiling with lead, loft one twenty-fourth.

There were particles of powdered quartz apparently
mixed with the yellow particles left after the folution.

£xp. vI. Being much difappointed in not finding any
fulphur in the former experiment, we took three hun-
dred grains of the fame ore. We freed it as well as pof=
fible from heterogencous matter: we mixed it with four
times its weight of mild fixed vegetable alkali, put them
into an earthen body, to which was affixed a glafs head,
and expofed them to nearly a white heat in a naked fire
for a full hour and an half; but no fublimation took
place, there diftilling only a few drops of water. We
then put the body into a melting furnace; and rendered

Voi. LX¥X. 4 A the.



$34 Dr. FORDYCE and Mr. ALCHORNE'S
the whole fluid; as foon. as it was melted, it was remaved
from the fire.

The mafs, on:concreting, was found divided intotwo
a black maf a-top, and a metallic mafs at bottom.. The
metal being affayed by folution in nitrous acid'and preci-
pitation with volatile alkali, fhewed no fign either of gold
or copper; loft nothing by coppellation. with. lead;. it
weighed 21 3 grains, which were pure filver..

The black mafs a-top, or /corie, was-boiled repeatedly
in water,. but did not all diffolve.. The infoluble part was
unfortunately thrown away; but to the folution we ad-
ded muriatic acid: on the addition of the acid,.there was
a ftrong {mell of bepar fulphuris; and a: copious precipi-
tate,. which, on being examined: by a microfcope, ap-
peared to confift of: pellucid cryftals, without the fmalleft
appearance of fulphur. This precipitation, being expofed
to-heat, did.not fmell in the leaft like fulphur; it was not
in the leaft inflammable. Excepring then the fmell of
bepar fulpburis, there does not appear any mark of ful.
phur in this ore, and a very fmall particle of inflamma-
ble matter dropping in by accident would gtve this
fmell.

The foregoing experiments occafioning fome doubt of
fulphur’s being contained in vitrous filver ore, we endea-

voured to inveftigate it by other means; and after feveral
experiments,
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experiments, we made -the following one, which feems
conclufive.

Half an ‘ounce of filver was precipitated from nitrous
‘acid by copper, in fmall flaky cryftals as ufual; being
‘wathed and dried, it was mixed with the fame weight of
Afulphur, and put into a crucible, over which another was
‘placed fo as to cover it, and the two crucibles were luted
‘together, leaving a {mall aperture for the efcape of va-
pour, but not {0 as to admit air for the inflafnrnation of
the {ulphur. - Thefe being puit into the fire, as foon as
they were heated red-hot, the fulphur in part efcaped
through ‘the f{mall hole, and as it pafled through
burnt with a blue flame. -The fire was increafed to a
fufficient degre¢ to melt the mafs within; in the mean
time the blue flame difappeared, which fhewed that ne
more {ulphurefeaped.

After we had applied heat enough, as was fuppofed,
to melt the mafs, the icrucibles were removed from the
fire, and“beihg’ (éparated when céld, a regular button-
like mafs was foutid in the crucible, of a dark lead colour
both without and within, brittle, and ftreaked on the in-
fide, bearing to be cut with a knife, exactly like the vi-
treous ore, which it irt‘évery way refembled. The whole
mafs- gained twenty grains or one twelfth in weight,
which may be confidered as the true weight of the ful-

4 A2 phur
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pbur in this compound, as filver combines with fulphus
in its metallic form, without lofing its inflammable air.
Fifty Troy grains-of this compound-was powdered with
difficulty, from its toughnefs, and boiled in nitrous
acid diluted with water; it diflolved with difficulty, leav-
ing a very {mall quantity of a light blackifh pewder,
certainly not nearly a grain in weight.

It appears, therefore, that the fmall portion of fulphur
contained in the vitreous ore may have been decompofed
by the nitrous acid,. and the alkali, or the heat, in the
former proceflés; and.we may conclude,that vitreous fil-
ver ore is a compound .of filver.and fulphur, and when
pure, that it contains between.ninety-two.and ninety-
three grains.of filver.in one hundred.




