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360 Mr. Ke1r's Experiments and Obfervaiions on

which feem deducible from the falts related; and, lafily, by
concluding with fome reflewions relative to the theory of metallic
diffolution and precipitation.

P ART L.

On the ¢ffects of compounding the vitriolic and nitrous acids, under
Various circumflances, upon the dijfolution of metals.

SECTION FIRST,

On the mixture of oil of vitriol and nitre.

1. The properties of the feveral acids, in their feparate
ftates, have been inveftigated with confiderable induftry and
fuccefs; and thofe of one compound, agua regis, are well
known on account of its frequent ufe in diffolving gold: yet
not ouly various other combinations of different acids remain
to be examined ; but alfo the changes of properties to which
thefe mixed acids are fubje&, from the difference of circum-
ftances, efpecially thole of concentration, temperatuyre. and of
that quality which 1s called, properly or improperly, phlogifti-
cation, are {ubje&s {till open for enquiry.

2. As I fhall have frequent occafion to fpeak of the phlogifii-
cation and dephlogifiic.tion of acids, 1 with to premife, that by
thefe terms I mean only certain fates or qualitzes of thofe
bodies, but without any thesretical reference. Thus vitriolic
acid may be faid to be phlogifticated by addition of fulphur or
other inflammable matter, by which 1t 1s couverted into {ul-
phureous acid, without determining whether this change be
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caufed by the addition of the fuppofed principle phlagifon, as
one fet of philofophers believe, or by the altion of the added
inflammable fubitance in drawing from the acid a portion of
its aérial principle, by which the fulphur, its other element, is
made to predominate, as others have lately maintained. It
were much to be withed, that we had words totally uncon-
nefted with theory ; that chemifts, who differ from each other
in fome {peculative points, may yet {peak the fame language,
and may relate their fadts and obfervations, without having our
attention continually drawn afide from thefe to the different
“modes of explanation which have been imagined. But at pre-
fent we have only the choice of terms between words derived
from ‘the ancient theory, and thofe which have been lately
propofed by the oppofers of that theory. In this dilemma I
have preferred the ufe of the former, not that 1 with to thew
any predile@ion to either theory, but becaufe that {yftem, hav-
ing long been generally adopted, is underftood by all parties 3
and principally becaufe, by ufing the words of the old theory, I
am at liberty to define them, and to give fignifications expref-
five merely of falts, and of the a&ual ftate of bodies ; whereas
the language and theory of the antiphlogiftic chemifts being
interwoven and adapted to each other, the former cannot be
divefted of its theoretical reference, and therefore feems i map-
plicable to the mere expofition of facts, but ought to be
referved folely for the explanation of the doftsines from which
this language is derived. Thus by the definition which I have
mentioned of pblogiftication, this word exprefles not the pre-
fence or exiftence of an hypothetical principle of inflammabi-
lity; but a certain Well-known‘quality of acids and of other
bodies, communicated to them by the addition of many attual
inflammable fubftances. Thus nitrous acid acquires a phlo-
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362 Mr. Ke1r’s Experiments and Obfervations on
gifticated quality by -addition of a little {pirit of wine, or by
diftillation with any inflammable fubftance.

3. No two fubftances are more frequently in the hands of
chemifts and artifts than wiréolic acid and nitre, yet I have
found, that a mere mixture of thefe, when much concen-
trated, poflefles properties which neither the vitriolic acid not’
the nitrous, of the fame degree of concentration, have fingly,
and which could not eafily be deduced, 2 priori, by re'tfomug
from our prefent knowledge of the theory of chemiftry.

4. Having found by fome previous trials that a mixture
compofed of nitre diffolved in oil of vitriol was capable of
diffolving filver eafily and copioufly, while it did not. affect
copper, iron, lead, regulus of cobalt, gold, and platina, I
conceived, that it might be ufeful in {fome cafes of the parting
of filver from copper and the other metals above mentioned;
and having alfo obferved, that the diffolving powers of the mix-~
ture of vitriolic and nitrous acids varied greatly in different
degrees of concentration and phlogiftication, I thought that.an
inveftigation of thefe effe¢ts might be a fubje&t fit for philo-
fophical chemiftry, and might tend to illuftrate the theory of
the diffolution of metals in acids. With thefe views I made
the following experiments.

5. I put inte a long-necked retort, the contents of which,
including the neck, were 1400 grain meafures, 100 gram
meafures of oil of vitriol of the ufual denfity at which it is
prepared in England, that is, whofe fpecific gravity is to that
of water as 1,844 to 1, and 1co grains of pure and clean
nitre, which was then diffolved in the acid by the heat of a
water-bath, To this mixture 100 grains of {tandard filver
were added; the retort was fet i a water bath, in which the
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water was made to boil, and a pnéumatic apparatus was
applied to catch any air or gas which might be extricated.

T'he filver began to diffolve, and the folution became of 2 purple
or violet colour. No air was thrown into the inverted jar, except-
ing a little of the common air of the retort, by means of the ex-
panfion which it fuffered from the heat of the water-bath, and
from fome nitrous fumes which appeared in the retort, and
which having afterwards condenfed, occafioned the water to
rife along the neck of the retort, and mix with the folution.
The temaining filver was then feparated and weighed, and it
was found that 39 grains had been diffolved; but probably
more would have been diffolved if the operation had not been
interrupted by the water ruthing into the retort.

6. In the fame apparatus 200 grains of ftandard filver were
added to a mixture of 100 grains of nitte previoudly diffolved
in 200 grain-meafures of oil of vitriol ;_and ia this folvent 92
grains of the filver were diffolved,” without any produttion of
air or gas. 'The folution, which was of a violet colour, hav-
ing been poured out of the retort while warm (for with fo
large a proportion of nitre, fuch mixtures, efpecially after
having diffolved filver, are apt to congeal with {mall degrees of
cold), in order to feparate the undiffolved filver from if, and
having been returned into the retort without this filver, T
poured 200 grains of water into the retott, upon which a ftrong
effervefcence took plate betweed the folution and the water,‘
and 310 grdin-meafures of nitrots gas were thrown into the
inverted jar. Upon pouring 200 grains more of water into the
retott, 600 grain-meafures of the fame gas wete expelled.
Further additions of water yielded no more gas; neither did
the filver, when afterwards added to this diluted {olution, give
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any fenfible effervefcence, or fuffer a greater lofs of weight
than two grains.

7. In the {ame apparatus 100 grains of flandard filver were
expofed to a mixture of 30 grains of nitre diffolved in 200
grain-meafures of oil of vitriol; and in this operation, 8o
grains of filver were diffolved, while at the fame time 43500
grain-meafures of nitrous gas were thrown into the inverted
jar.  When the undiffolved filver was removed, 200 grains of
water were added to the {olution, which was of a vxolet co-
lour, and upon the mixture of the two fluids an effervef
cence happened ; but only a few bubbles of nitrous gas were
then expelled. B

8. In the fame apparatus 100 grains of ftandard filver were

expofed to a mixture of 200 grain-meafures of oil of vitriol,
200 grains of nitre, and 200 .grains of water; and in this
operation 20 grains of the filver were diffolved without any
fenfible emiffion of air or gas.
. 9. In thefe experiments, the copper contained in the ftandard
filver gave a reddith colour to the faline mafs which was formed
in the folution, and feemed to be a calx of copper interfperfed
through the falt of filver. I perceived no other difference
between the effeéts of pure and ftandard filver diflolved in this
acid. |

10. I then expofed #in to the fame mixture of oil of vitriol
and nitre, in the fame apparatus, and in the fame cxrcumﬁanccs,
takmg care always to add more metal than could be diffolved,.
that, by weighing the remainder, the quantity capable of bemg
diffolved might be found, as I had done with the experiments on
filver: and the refults were as follow.

11. No tin was diffolved nor calcined by the mixtures in the
proportion of 200 grain-meafures of oil of vitriol to 200 grains
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