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XX. Experimental Examination of Platina.
By William Lewis, M.B. F.R. §.

PAPER VL
Experiments of diftinguifbing and purifying Gold

.mixed with Platina.

1. By Amalgamation with Mercury.

Read Mar. 31, § N an experiment related in the fourth

1757 paper, an amalgam of one part of
platina and two of gold with a fuitable quantity of
mercury, having been triturated with water for a
~confiderable time, and occafionally wathed over, the
platina was gradually thrown out, and the gold re-
tained by the quickfilver. '

Repetitions of this experiment have {hewn, that
tho’ the feparation fucceeds in fome cafes, it does not
perfectly in all: that if there is any particle of the
platina imperfedly diffolved in the gold (which will
generally be the cafe, unlefs the quantity of gold is
three or four times greater than that of the platina),
this part will be retained, after long trituration, un~
difflolved by the mercury, uncomminuted by the
peftle, and too ponderous to be wathed off in its
grofs form. A variety of mixtures of platina and
gold were treated in the manner above defcribed;
and the gold, recovered from the amalgams, fubmit-
ted to further examinations. Where the proportion
of platina was large, the microfcope almoft always

difcovered ftill fome granules of it on the fracture of
the
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the ingot: where the proportion was fmall, the
recovered gold was frequently, but not conftantly,
found to be pure.

From thefe experiments it appears, that mercury
has a greater affinity with gold than platina, and that
platina is capable of being totally feparated by elutri-
ation ; but that the procefs is too vague and undeter-
mined to be applicable in the way of aflay, as we
have no mark of the precife time for difcontinuing
it, and as we can never be certain, without making
another affay, whether the whole of the platina is
feparated or not. As a preparatory examination,
where the quantities of platina and gold to be fepa-
rated are large, it is neverthelefs of good ufe, as
greateft part of the platina may by this means be
wathed over with little trouble, and the gold brought
into a lefs compafs, fo as to be commodioufly fub-
mitted to a perfeG purification by the means here-
after pointed out. ‘'This procefs has a fimilar effe
on platina and gold to that of ftamping and wathing
on metallic ores; which could not be reduced into
pure metal in the furnace to advantage, without the
previous feparation of great part of the earthy and
ftony matter by water, '

2. By Precipitation with Alkalies.

Gold is precipitated totally by fixed alkaline falts,
but platina only in part.  'When folutions of the two
metals are mixed together, fo much of the platina
remains fufpended, after faturation with the alkali,
as to be readily diftinguifhable by the yellow colour,
which it communicates to the liquor.” It has been

objected,
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objected, that tho’ the platina was difcoverable, whan
thus mingled fuperficially with the gold, it may ne-
verthelefs, when combined more intimately by fufion,
elude this methed of trial.

1. Mixtures of gold with fiall proportions of
platina were therefore kept in fufion, by a ver
firong fire, for feveral hours, and afterwards diffelve
in aqua-regis. .The folutions being diluted with
water, and 2 pure fixed alkaline falt gradually added,
fo long as any effervefcence or precipitation enfued,
the liquors remained manifeftly coloured, tho’ ap-
parently paler than when the two metals had been
diffolved by themfelves. :

2. A more convincing proof, that part of the
platina remains fufpended, after the precipitation of
the gold, was obtained, by putting into the filtered
liquors fome plates of pure tin, which prefently
contrated an olive hue, and threw down a large
quantity of a brownifh precipitate, as from the com-
mon folutions of the crude mineral. It was obferv-
able, that the tin plates were often fenfibly acted on,
even whilft the liquor was overcharged with alkali.

3. It has been further fuggefted, and with great
appearance of probability, that as a part of platina is
precipitated as well as gold by alkaline falts, if only
this part be mixed with gold, it will be thrown down
by them again upon diffolving the compound. To
determine this point, a precipitate of platina made
by fixed alkali was melted with thrice its weight of
fine gold, and kept in ftrong fufion for above an
hour: they united more eafily than gold does with
fo large a proportion of the crude mineral, and
formed a {mooth neat bead, which hammered well

into
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into a pretty thin plate before it ¢racked, dnd ap~
peared internally uniform and equal. This com-
pound being diffolved in aqua regid, dnd a figed al-
kaline falt added by degrees till the acid was mors
than faturated, the liquor became indeed pale; but
tin plates put into it quickly difcovered, that it held
a very confiderable quantity of platina. It appears
therefore a conftant property of this mineral to re-
main partially diffolved in the neutralifed liquor;
and that minute proportions of it, mixed with gold,
are by this means diftinguifhable.

4. Many other experiments were made of the
precipitations and precipitates of gold and platina, by
‘alkalies both of the fixed and volatile kind. The moft
remarkable effects were, that volatile alkalies, added
to both folutions in quantity juft fufficient to faturate
the acid, precipitated gold intirely, but platina only
in part, fo much of it remaining fufpended as to give
the famme colour to the liquor as when fixed alkalies
were made ufe of : that, on adding a larger quantity of
the fpirit after the precipitation of the gold, the liquor
became yellow, a part of the metal being taken up
again; and that the platina was more copioufly re-
diflolved, the liquor becoming of a deep brownith
red : that the wathed precipitates of both metals,
whether made by volatile or fixed alkalies, proved
foluble, by moderate digeftion, in fpirit of falt;
thofe of platina much riore difficultly and fparingly
than thofe of gold. .

3. By inflammable Liquors.

- 1. Inflammable {pirits, which revive gold from its
folutions in form of yellow films, have no fuch effe@
7 on
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on folutions of platina. This experiment affords mot
only a criterion for diftinguithing with certainty whe-
ther gold has been debafed by platina, but likewife an
infallible means of recovering it perfectly pure from
any admixture of that mineral. If the compound
be diffolved in aqua-regis, the folution mingled with
twice its quantity or more of the {pirit, and the mix-
ture fuffered to ftand for fome days in a glafs flightly
covered ; the whole of the gold arifes to the furface,
leaving the whole of the platina diffolved. The
golden pellicles may be colleCted, by pouring the
matter into a filter juft large enough to contain it.
The diflolved platina paffes thro’, leaving the gold
upon the paper, which is to be wathed with freth
parcels of water till the liquor runs colourlefs. The
paper is then to be carefully {queezed together, and
burnt in a crucible previoufly lined with vitrefied
borax: when fully funk down, a little freth borax is
to be injected, and the fire raifed to melt the gold.
The ufe of lining the crucible with borax is to pre-
vent any moleculz of the gold from lodging in its
cavities.—This procefs is attended with one inconve-
nience, the flownefs of the feparation of the gold from
the folution: this may be in fome meafure expedited
by employing a fpirit, which has been diftilled from
vegetables, that give over an effential oil.

2. As effential oils take up gold from aqua-regis,
and keep it diffolved for a time upon the furface of
the acid; a pure colourlefs oil, that of rofemary, was
poured into about half its quantity of a folution of

latina, the mixture well fhaken, and fuffered to reft:
the oil quickly arofe, without taking up any thing
from the platina, or receiving any colour : the acid
liquor
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liquor underneath remained coloured as at firft,
Compofitions of platina and gold being diffolved in
aqua-regis, and treated in the fame manner, the whole
of the gold was imbibed by the oil, and the whole
of the platina remained diffolved in the acid. The
oil, loaded with the gold, appeared of a fine yellow
colour, and, on ftanding for a few hours, threw off
great part of its contents, in bright yellow films, to
the fides of the glafs. Sundry other diftilled oils
were made trial of, with the fame event. The gold
is eafily recovered, by fetting the oil on fire ; and,
when thoroughly burnt out, melting the refiduum
with borax, as in the preceding experiment. After
the feparation of the oil employed at firft, it may
be proper, for the greater fecurity, to add a little
more ; which, if any part of the gold fhould hap-
pen to have been left in the liquor, will effeually
take it up. ,

3. The experiment was repeated likewife with
the fubtile fluid, prepared from vinous fpirits with
the vitriolic acid, called by the chemifts =ther. The
feparation fucceeded in the fame manner as before ;
the ther receiving nothing from pure platina, but
inftantly taking up the gold from a mixture of the
two. It is obfervable, that the gold imbibed by this
fluid is kept permanently diffolved by it; without
feparating or reviving, as it does from the common
eflential oils and vinous fpirits,

4. The liquors remaining in thefe experiments,
after the extradtion of the gold, appear on all trials
the fame with the common folutions of platina ;
and readily betray their being impregnated with that
mineral by their colour, by the precipitation with

VoL. 5o. Y tin,
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tin, by their yielding a fparkling red precipitate with
volatile fpirits, &¢. A far more minute proportion
of platina, mixed with gold, is more diftinguithable
by thefe procefles, than by thofe with alkaline falts
above-mentioned ; thefe exhibiting the whole of the
platina diffolved by itfelf, thofe only a part of it.

4. By metallic Solutions.

All the metals, which precipitate gold from aqua--
regia, have been already thewn to precipitate platina
alfo. As gold is thrown down by fome metallic fo-
lutions, as well as by the metals in fubftance, par-
ticularly thofe of mercury and iron, it remains to
apply thefe liquors as precipitants for platina,

1. A faturated folution of mercury in aqua-fortis,
which readily and totally threw down gold 1n its me-
tallic form, being added to a folution of platina, the
liquor became immediately turbid, and, on ftanding
for a little time, nearly the whole of the platina fell
to the bottom. A folution of mercury in the ma-
rine acid, or of corrofive {ublimate, likewife preci-
pitated platina, but lefs perfectly, and with this dif-.
ference, that the former precipitate was of a greyith
brown colour, the latter of a fparkling red.

- 2. Solutions of iron in the vitriolic acid, or of
common green vitriol in water, which totally threw
down gold, happily made no change in folations of
platina. Compofitions of platina and gold being dif-
folved in aqua-regis, the folutions diluted. with about
twice their quantity of water, and a filtered folution
of the vitriol gradually added ; the mixtures inftantly
grew turbid, and, on ftanding, depofited the gold in

form
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form of a purplith grey calx, the whole of the platina
rcmaining diffolved. It appeared, on numerous re-
petitions of this experiment, that'no part of the
platina was precipitated along with the gold, nor any
of the gold kept fu{pended with the platina. Where
the quantity of the mixt to be affayed was very
fimall, the precipitation was ufually performed in a
filter, that the gold, which feparates in very minute
molecula, fome of which might poflibly remain un-
obferved in the bottom of a glafs, might be detained
on the paper. The coloutlefs forts of filtering-paper
are preferable for this ufe to the coloured ; as thefe
laft may be impregnated with aftringent matter,
which would extricate fome of the ferrugineous part
of the vitriol. The vitriol was diffolved in about
fix times its quantity of water, and a few drops of
oil of vitriol added, to prevent the feparation of any
of its iron in the filter. This folution was put into
~ the filter firft, the folution of gold and platina im-
mediately poured into it, the whole ftirred together
with a clean glafs rod, and fuch part of the liquor,
as had run thro’ before they had been duly mixed,
poured back to the reft. The gold remaining in the
filter was wathed with freth parcels of water, the
paper cautioufly rolled up, and burnt in a crucible,
as mentioned in a former experiment.

3. Solutions of the vitriol, recommended by Kunc-
kel and others for precipitating gold of an uncom-
monly high colour, made no change in the folutions
either of gold or platina. The bluith green did in-
deed precipitate the gold ; not as blue vitriols, but
by virtue of the ferrugineous matter, of which thefe
kinds largely participate, White vitriol was likewife

2 made
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made trial of, but without producing any fenfible
effet in either folution.

4. The experiments with green -vitriol were re-
peated on the folutions of platina and gold made in
fpirit of falt. The event was the fame as with thofe
made in aqua-regis ; the gold being conftantly pre-
cipitated, and the platina remaining diffolved.

REMARKS,

It may be proper to obferve, that by the procefles
here pointed out, the gold is purified from other
metallic admixtures at the fame time that it is {epa-
rated from platina; the inflammable {pirits reviving,
effential oils and wther imbibing, and green vitriol
precipitating, gold alone. Care fhould be had, that
the piece of the mixt, taken for examination, be
totally diffolved before any trials are made with the
folution ; the menftruum not acting with equal fa-
cility on the two metals, but diflolving the gold
more readily than the platina. Where the acid has
been dilute, and only a gentle heat applied, great
part of the gold has appeared to be taken up before
the platina was confiderably acted on. Where the
filter, with the gold in it, is burnt in the crucible,
borax is the moft commodious flux : but as this falt
‘gives a fenfible palenefs to gold, 2 little nitre may be
injeGed, after the metal has come into fufion, to
reftore its colour, If the nitre was added at firft,
whilft the gold continues fubtilely divided, fome par-
ticles of the metal would be diffipated during the
deflagration, which that falt produces with the coaly

semains of the paper..
As
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As the foregoing experiments exhibit platina and
gold diflolved in a mineral fluid, which by fimple
mechanic agitation rejects the one and retains the
other, and which difcovers this different appetite of
union fo much the more remarkably, as the two
metals have been the more intimately combined : —
as they further exhibit platina diffolved in liquors in-
capable of holding gold fufpended, — gold diffolved
in liquors incapable of holding platina fufpended,---
gold totally precipitated by fubftances, which preci-
pitate no particle of platina,--- and gold, when mixed
per minima with platina, perfectly recovered from it
by thefe means, without increafe as well as without
diminution : --- it follows, that platina is not, as fome
believe, gold naturally debafed by the admixture of
fome other metallic body, but a metal of a peculiar
kind, eflentially different from all the others. Be-
fore the difcriminating characters of platina were
difcovered, fuch a notion was highly plaufible, and
direct experiment feemed to confirm it : a portion of
the platina might be feparated in the procefs; a quan-
tity of gold mixed with the remainder, in order to
colleét the gold fuppofed to be contained in it; the
mixture {ubmitted to operations, which gold alone
was {uppofed capable of withftanding ; and the aug-
mentation, which the noble metal {till retained, held
to be true gold gained from the platina,

The methods of trial above related will, it is pre-
fumed, be fufficient to undeceive thofe, who may
have been impofed upon by fuch appearances, and
betrayed into the practice of unintended frauds: to.
convince them, that all they have gained from pla-
tina, after the moft laborious attempts to. diveft it of

s
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its imaginary coat, is no other than platina fHll :
and, which is of more extenfive utility, to diftinguith
all the abufes, that may be made with this metal,
and reftore the gold, fo debafed, to its original purity
and value.

XXL An Account of the Temple of Serapis
at Pozzuoli in the Kingdom of Naples :
In a Letter to John Ward, LL.D. and
R.S. Vice-Pre/. by the Rev. John Nixon,
M. A F.R.S.

S IR,

Read Mar. 17. EFORE we enter upon a more

1757- particular confideration of this no«
ble piece of antiquity, it may not be improper to
premife the general account (and indeed the only
one I have met with yet publithed), which is given
of it by Mefl. Cochin and Bellicard, in a little (1)
treatife printed at Paris in 1755. Thefe gentlemen
acquaint us, that in 1749 there were only three
pillars of this building vifible, and that they were
buried half way within the ground : but that foon
after, workmen being employed by order of the
King of the Two Sicilies to dig at the place, they
came to the pedeftals of thofe pillars ; and at length -
difcovered the building to have been a temple, which

(1) Obfervations fur les Antiquités d’Herculaneum, &', p. 82.
(as



