











.CHEMICAL ESSAYS

o F
CHARLES-WILLIAM SCHEELE.

TRANSLATED FROM THE

TRANSACTIONS
OF* THE

' ACADEMY OF SCIENCES AT STOQCKHOLIL.

WITH ADDITIO‘N.S.

L0 N 0N
PRINTED FOR J» MURRAY; N° 32. FLEET-STREET 5 : :
W. GORDON AND C. ELLIOT, EDINBURGH. : E

¥ —_—
b@é,x.xxxvx‘._







T O

- CHARLES-WILLIAM SCHEELE,

APOTHECARY AT KOPING

IN SWEDEN,

H 1S AT T B Ne T

T O

EXTEND THE KNOWLEDGE
- OF HIS DISCOVERIES

IS RESPECTFULLY INSCRIBED.






PR BEouFo A al,

HappENED to be converfing, a few
months ago, with a foreign gentleman

of diftinguifhed knowledge and abilities,
on a circumftance which is obferved by
every foreigner, who is capable of making
obfervations, and of which every native,
whofe information extends beyond the
productions ‘of his own country and one
or two among the fwarm of Parifian jour-
nals, muft be fufficiently fenfible : I mean,
on the very flow and imperfedt manner
in which the improvements of literature
and fcience, that are made in feveral goun-
tries abroad, become generally known in
England ; and to the accidental occur-
rence of this {ubject, the prefent publica-
=ipetd - tion
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tion entirely owes its rife. The train of
fuch a converfation would naturally lead
us to recollet many names, among the
philofophers of Germany and Sweden in
particular, of whom it may be faid, almoft
in the ftrict acceptation of the terms,

€. &F \ 5 Ry
Hueis 0t xAdos olov @xzomer, 20¢ 71 iomen”

with whofe contributions to the fum of
human knowledge, the Authors and Pro-
feflors of Britain, how confident foever
of their own fuperiority, might find it
no difadvantage to be better acquainted
‘than they in general appear to be.

In a review of this kind, it was im-
pofiible to leave, unnoticed, the merits
of “that original genius, whofe eflays are
collected into this volume, and concern-
ing whom it was well obferved to me by a
near relation of Bergmann, that the greateft
of BERGMANN’s difcoveries was the difcovery
of SeHEELE. Itwas not long before 1learn-
ed, during a continuance of our conver-
{ation, that my friend had, lying among
his papers, moft of the following eflays,
which he had been induced to tranflate,

at

i
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-at different periods, in confequence of
-the folicitations of different perfons, who
~were eager to obtain fuller information
concerning them than could be had from
any Englith book. I wasno fooner appri-
fed of this treafure, than I became defi-
rous of laying it open to public accefs;
and accordingly offered, when he hefita-
ted, becaufe the tranflation was, for the
moft part, written when his acquaintance
with our:language was very imperfect,
and -muft therefore be altogether unfit
for the prefs, to revife and correct it as
well as circumiftances would permit. And-
in: performing this taftk of minute dili-
gence, 1 have not contented myfelf with
a- bare perufal of the manufcript, but
have almoft conftantly compared it with
two German tranflations, one by Profef
for KaesTNER of Gottingen, which is by
no means free from inaccuracies and mif-
takes, and the other by Dr CRErL or
fome of his coadjutors, which, though for
the fake of brevity, {fome parts of
rent papers. are omitted, and others a-
bridged, I have found very exactly to

‘a4 convey
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convey the author’s fenfe. Hence, al-
though the moft carelefs reader of the
following pages will undoubtedly be of-
fended with many harth confiructions,
and many phrafes of foreign growth, yet
I hope with fome confidence, that few .
obfcure paflages will occur, and ftill few-
er in which the meaning of the original
has been mifreprefented. The aids which
I have juft mentioned, have enabled me
" to exhibit a faithful tranflation; but in
order to have ftood any chance for
attaining - correéinefs  of language; I
muft have tranfcribed the whole manu-
fcript, a labour to which I would never
have {ubmitted, even if the various en-
gagements which occupied my time had
not rendered it impeflible.

I have juft alluded to the Swedith ef-
fays, as the original; but the truth is,
as I have been credibly informed, and it
is aeurious circumftance, that Mr Scheele -
tr:ﬁ%its his communications to the
Stockholm Academy of Sciences, not in
Swedifh, but in German, his native lan-

' guage,
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guage, from which they are tranflated
by fome Member, in order to be inferted
in the Tranfa¢ions. This may perhaps
account for the obfcurity of one or two
paflages of no great moment, which I am
obliged to leave as I found them, not be-
ing able to clear them up by the help ei-
ther of the German or the French tranf{-
lation, as it occurs in the Yournal de Phy-
Jigue. ‘Thefe paflages, which are; ‘I
think, not above two in number, I in-
tended to point out to the reader; but I

- neglected to note them, and cannot now
difcover them.

1 have, moreover, made fome additions,
fuch as the papers of' Mr Wiegleb and
. Mr Meyer, together with thofe both of the

author and of Dr Crell, which occurat the
end of the volume, and are chiefly taken
from the moft excellent of modern jour-
nals. - Other fources, too, would perhaps
have afforded other additions to the au-
thor’s difcoveries and correGtions of his
opinions ; but having fo lately annexed
~ to BEreMaANN’s DissErTATION ON E-
LECTIVE
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LECTIVE ATTRACTIONS, much of what
it would have been proper to obferve con-
cerning Mr Scheele’s  experiments and
deducions, as far as 1 am acquainted
with it, T chufe rather to refer to that
publication, than repeat the fame things
in' the prefent. I know nét whether it
can now be neceflary to put any reader
on his guard againft the notions concern:
ing the compofition of  mEAT Which run
through moft-of the eflays, and are em-
ployed to explain the phenomena of phlo-
giftic procefles,  as they have been deno-
minated—ph@nomena, perpetually recur-
ring in the operations of chemiftry. Yet
erroneous as this theory certainly is, it
required for its formation no:common
talents; it is among the moft ftriking
proofs of a genius for difcovery, and im-
plies nothing lefs than accuracy of ob-
fervation, and equal fagacity -and: bold-
nefs in deducing conclufions. The ne-
ceflity of - fome body, which fhould 4up-
ply both pure air and phlogifton, had ne-
ver been fo clearly ftated, nor had this
principle been applied in a fyftematical
manner,
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manner, to account for the appearances.
The reader needs only to fubftitute wa-
TER for HEAT, and all will be conform-
able to the moft accurate experiments
with which we are even'yet acquainted.
Had the author but fortunately fixed up-
on another element, as it was {fuppofed to

~ be, his view of chemiftry would perhaps
have been as juft as it was extenfive. But
what analogy led to this? and who, with-
out the moft direct experlments would
have allowed -himfelf to imagine,’that
water was more nearly allied to phlogi-
{ton than heat? 1 know: indeed, that
this great difcovery; confirmed as it has
been by feveral philofophers*, countenan-
ced by all the phenomena which appear
in the leaft connected with it, and, with
a fate very different from that of moft of
the great advances in {cience, {eeming at
once likely -to meet with umverfal recep-
tion, without cavil or contradiGtion, has
been lately . called in quefltion. But if
the

* WarT, PRIESTLY, Lavolsier, even Mr Kir-

wav, while he maintains an hypothefis feemingly’ quite
mconfiftent with it, feems to admit it.
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the account of Mr Fontana’s experi-
ments, which has lately been given in a
French Journal (fourn. de Phy/. Septem-
bre 1785) be not exceedingly defective,
it is certain that they do not in the fmal-
left degree tend to invalidate the conclu-
fions of MrCavendith. They only fhew,
that Mr Lavoifier has formed fome opi-
nions with too much precipitancy.

The printer’s mark fufficiently intimates
the defign of continuing this collection.
- At prefent, there are but few materials for
a fecond volume. The continuation of
the experiments on Pruffian blue, and
a few other papers of very recent date, be-
ing, I believe, all that the author has
publifhed, except the contents of this ve-
lume, and the Zreatife on Air and Fire,
I can only therefore promife to gratify
the impatience of the public as foon as
poflible, and' fhall be willing to publifh
the fecond volume in three or four diffe-
rent parts, of which the firft thall appear,
as foon as the author himfelf fhall have

{fupplied materials for a few theets.
The

- S A Y R NN T S VAT TR WE S AgTe
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The eflays of Mr Scheele have been
lately publifhed in France, with notes by
Mr Morveau; but as I have not hitherto
been able to procure that tranflation, I
could not borrow any afliftance from it;
but whatever it contains, more than the
prefent, of ufeful or curious matter, fhall
be added in the fecond volume.

THOMAS BEDDOES.

Epingurca, Feb. 12.
1786.

P. S. Having fortunately procured the
fecond part of the paper on Pruflian
blue fince this preface went to the prefs,
I have fubjoined it at the end of the pre-
fent volume, that the reader might not
be left in a difagreeable ftate of fufpenfe
by the half-finithed difcuflion of fo in-
terefting a fubject.

C O N-
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Onx FLuor MINERAL, AND ITS AcIDs
1773,

LUOR mineral is a kind of ftene;

efpecially remarkable on account of
the beautiful phofphoric light which i
yields in a dark place, when it has been
heated. But its conflituent .parts are as
yet little known. ' ln order to difcover
them, I made feveral experiments  with
this fubftance. I made ufe of two forus,
one of ‘a green colour, found at Garpen-
berg, and a white fpecies from Giflof 1n :
Scania. - , -

§ 11
It s well known, that fluor: mine-
ral, after havmg been once thoroughly
heated, lofes its power of becoming phof-
phOl‘lC for ever after.. In order to find

. out whether it thus lofes any of its con-
- Vor. L A ftituent
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{tituent parts, I expofed ‘three ounces in
_a covered crucible to a ftrong fire, {o that
it was thoroughly heated. It decrepitated,
as foon as it grew red hot, with a loud
noife, very like common falt. I took it
out of the furnace, and found, -after it
was cooled, that it had loft hardly any of
its weight, and that it appeared in eve-
ry refpe@ like fluor mineral which had
not been burnt, only that it, 1/, Neither
thowed any figns of decrepitation nor phof-
phorefcence, on being heated anew ; 24,
That it was more friable than before ; and
3dly, That the green fort had become red-
dith, and the white had loft its tranfpa-

rency.
§ 111,

I put a piece of fluor heated to phof-
horefcence, into celd water : It imme-
diately loft a great part of its light, re-
taining, however, fome glimmering for

very near an hour. The fame thing hap-
pened when it was put into acids, inftead
of water ; but the folution of fluor in
acids, though made by boiling, thewed
no kind of phofphorefcence. A piece of

fluor, in its luminous ftate, fufpended by

means of a brafs wire in the vacuum of
an air-pump, continued to emit light for

about an hour, but it was faint during

the laft half hour. f
§Iv.

<
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ON FLUOR
§ v, |

The following experiments were made,
in order to find whether the property
of becoming phofphoric could be refto-
red to the fluor, after it had been once
loft.

Fluor mineral that had been thoroughly
heated, was firatified with powder of
charcoal in a crucible, which, after being
well clofed, was kept hot for two hours.
It was then taken out of the fire, cooled
and heated again, but no light appeared.
Burnt fluor was expofed to the {funthine
for a whole day, and afterwards heated,
with as little fuccefs. I therefore con-
. clude, that its phofphorefcence does not
depend upon a fubtile inflammable mat-
ter.

§ v. Eﬁ&’:v of decids on Fluor,

I poured two ounces of concentrated
vitriolic acid upon the fame quantity of
fluor, which had been previoufly powder-
ed in a glafs mortar, and then put into a
retort, to which a receiver was adapted,
and the jun@ure well clofed with gray
blotting paper: A gentle fire was then ap-
plied ; the mafs began immediately to ef-
fervefce and fwell ; invifible vapours pe-
netrated every where through the joining
of the veflels ; and, towards the end of

, o the
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the procefs, white vapours rofe, and form-
ed a white matter on the whole internal
furface of the receiver. The lute was {o
much corroded as to be quite friable be-
tween.the fingers, but its colour was un-
changed. The mafs remaining in the re-
tort was as hard as ftone, and could not
be taken out without breaking the veflel.

§ VL.

The procefs (v.) was repeated exallly
in the famie manner, excepting only, that
a quantity of diftilled water was put into
the receiver before the operation. ‘When
the mafs began to grow warm, and to
fwell, a vapour rofe, which was conden-
fed upon the furface of the water in the
receiver, and formed juft in the centre
of it, immediately under the mouth of
the retort, a white round {pot: This {pot
continually increafed, till it at laft oc-
cupied the whole furface of the water,
forming a pretty thick cruft, which pre-
vented  the communication of the water
with the new vapours-that came over; I
therefore gently agitated the receiver, up-
on which this cruft burft and fell to the
bottom, and foon after a new cruft like
the former was produced. At laft the re-
“ceiver, and {foon after likewife the retort,
were become white in the infide. 'As {oon
as the vapours ceafed to rife with a gentle

fire,

TR
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fire, the veflels were permitted to cool.
Their internal {urface was found much
corroded. The liquid in the receiver was
a mixture of water, and of an acid, which
the vitriolic acid had expelled from the
fluor. The great quantity of white mat-
ter which had fettled at the bottom during
the procefs, was {eparated from it by fil~
tration.

VLSS

The mafs remaining in the retort was
reduced to a fine powder, and edulcorated
with diftilled water, till no veftige of acid
appeared. This lixivium was filtered, and
a little evaporated by beiling. In a few
days time {elenite was depofited, with a
littcle alum, weighing about two fcruples.
The lixivium was then evaporated anew,
and its fuperfluous acid faturated with ve-

- getable alkali ; but no more cryftals were
depofited.

§ vt

The lixivium, thus infpiflated by eva-
poration, became blue on’ the -addition of
phlegifticated alkali. In both procefles,
{v. vi.) I ufed the green fluor. In order
to know whether the folutions of every
kind of fluor mineral fhewed figns of
iron, I made an experiment with the white
{pecies, previoufly calcined with concen-

Aj trated
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trated vitriolic acid in a crucible ; but ne
Pruflian blue was obtained by means of
the fame phlogifticated alkali; the green
colour therefore 1s owing to iron.

§ 1x,

The remaining refiduum of the for-
mer diftillation, after being perfeétly edul-
corated by means of diftilled water, was
boiled repeatedly with rain-water, until
feven kannes of water were ufed, where-
by every thing foluble in water was dif-
folved, fince nothing was precipitated
from the laft water employed, by adding
alkali of tartar. The mafs now remain-
ing was % of the whole employed. It was
reduced to fine powder, and calcined with
acid of vitriol to drynefs. In the begin-
ning of this operation, a quantity of cor-
rofive vapours were feparated from the
mafs, which at the {fame time fwelled con-
fiderably. After the veflel was cooled, I
reduced the mafs to a very fine powder,
boiled it in pure water, and found it en-
tirely diffolved. On part of this folution
I poured fome cauftic volatile alkali, which
produced no precipitation ; but, by means
of alkali of tartar, true calcareous earth
was precipitated. A kanne of the liquor,
from which the precipitation was obtain-
ed, yielded upon evaporation vitriolated
vegetable alkali. The alkali, at the famg

' .time"

B
3
]
B
-
5




ON FLUOR. 7

time, decompofed an earthy falt, ({elenite,)
which was diffolved in the water. The
remaining fourth part, not foluble in wa-
ter, was powder of fluor undecompofed.

§ x.

Fluor, therefore, confifts principally of
calcareous earth, faturated with a pecu-
liar acid; the nature of which we fhall
inveftigate hereafter. Pure clay, or, as it
is generally called, earth of alum and iron
feem to be accidental ingredients. The
following experiments will prove this {fyn-
thetically.

I mixed diluted acid of fluor, obtained as
in par. vI. with lime-water, upon which
a white powder was immediately precipi-
tated. 'When nothing more would preci-
pitate, the water was found perfeitly pure.
The precipitate itfelf, though not of a
cryftalline form, proved however to be the
fame as fluor, It yielded phofphoric light
when put upon a red hot ftone in the
dark, melted by means of the blowpipe,
and ftill more readily by adding fome '
gypfum. And when this fluor, thusar-
tificially produced, was again decompo~
fed by means of vitriolic acid, it thewed
itfelf to be the fame as the native.

§ xn

The white matter, which,_ during the
L procefles,
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proceffes, (No. v. vi.) was depofited in
the receivers, after being well edulcos
rated and dried, thewed the following pro-
perties: 1. It was rare, friable, and white.
2. It was not fenfibly foluble in acids.
3. It did not make a tough pafte with wa-
ter, but was loofe and incoherent after be-
ing dried. 4. It diffolved by boiling in
lixivium tartari, and the folution on cool-
ing aflumed a gelatinous confiftence. 5. In
its pure ftate it fuffered no change in the
ftrongeft heat ; but, 6. When mixed with
a little alkali of tartar, it frothed and
boiled in a meltng heat, and formed a
“glafs. 7. This glafs, with three parts of
fixed alkali melted in the fire to a bluith
‘mafs, which, when powdered and put in-
to a cellar, firft deliquiated, and then be-
came gelatinous. The acids precipitated
a powder from it. 8. It diffolved in borax
without any intumefcence. Thefe feveral
properties thew it to be filiceous earth, -

VX ik

That this filiccous earth was formed =
during: the procefles themfelves, appears
from feveral experiments. - .

(a) I poured vitriolic acid upon powder- - §
ed fluor inacylinderof brafs,whichwasclo-
fed by an exa&t cover, after having {fufpend-

ed over the mixture an iron nail and a bitof §

¢charcoal. Two hours afterwards T opened
, | e the 8§




ON “FL UOR. g

the veflel, and found the nail and charcoal
unchanged. - I now moiftened them, and
fufpended them as before. The cover
was put on again, and, being removed in
two hours, I found the nail, as well as the
coal, covered with a white powder, which
had all the properties of filiceous earth.
In this experiment I made no ufe of glafs
veflels. The filiceous earth, therefore, ob-
tained in the experiments (v. v1.) was not
the earth of the glafs diffolved by the
acid of fluor, and afterwards precipitated,
as one might otherwife fufpect, from the
internal {urface of the glafs bemg fo much
corroded.

(8) Theartificial fluor (x.) was treated in
the {fame manner, by means of vitriolic
acid, as the native, (vi.) and diftilled wa-
ter was poured into the receiver for the
condenfation of the acid. As foon as the
fumes reached the furface of the water, a
white cruft of filicpous earth was formed.
When no more acid came over, I filtered
the liquor contained in the receiver, and
found it to be fluor acid diluted with wa-
ter. - By means of lime-water, 1 obtained
a precipitate, which, like the former, was
an artificial fluor, and ‘its acid was extri-
cated by the vitriolic, with the fame pha-
~momena as in the former experiment.
Ugon repeating this experiment five times
in the fame manner, I conftantly found

the
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the filiceous earth and the acid diminifh
confiderably, fo that, after the laft eflay,
the water had hardly any mark of acidity.

Thence I conclude, that all the fluor
acid united itfelf by degrees with the va-
pours of water, and thus formed the fili-
ceous earth. It may be objected, that
the fluor acid is perhaps already united,
by nature, with a fine filiceous powder,
which it volatilifes and carries over in di-
{tillation, but leaves it as {oon as it finds
water to unite with, juft as muriatic acid
parts from the regulus of antimony when
butter of antimony is dropped into water.
But if this was the cafe, the fluor acid
would leave the whole quantity of fili-
ceous earth thus combined with it in the
firft diftillation, and therefore f{how no
mark of its prefence in the following pro-
cefes.

(c) When I put {pirit of wine into the
receiver inftead of water, no filiceous earth
was produced ; but the alcohol became
four.

(p) When I put an un&uous oil inte
the receiver, all the fluor acid penetrated
through the crevices of the lute, and did
neither unite with the oil, nor produce a
filiceous earth,

(2) This alfo happened when acid of
vitriol was put into the receiver. If] there-
fore, the filiceous earth was nat a produ&

of
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~ of each diftillation, but, being previoufly
contained in the acid, was only depofited
from it, in confequence of the union
of the acid with a third {ubftance, I think
the filiceous earth ought equally to appear
when alcohol was put into the receiver,
with which it unites, as well as with wa-
ter’; but as this does not happen, I con-
clude, that not all the filiceous earth,
which is depofited upon the furface of
water during the diftillation of the fluor
acid, was previoufly diffolved in this acid.

§ x11.

I diftilled one part of powdered fluor
with two parts of concentrated nitrous
acid, one part of which went over, to-
gether with the fluor acid, and upon the
water of the receiver there was a thick
cruft formed. The mafs remaining in the
retort was calcareous earth, faturated with
nitrous acid, of a porous texture and red-
dith colour, which attracted moifture from
the atmofphere.

§ X1V,

Two parts of concentrated muriatic
acid being diftilled with one part of the
fpar, the fluor acid pafled over into the
receiver with a large quantity of the
muriatic. The internal furface of’ the
receiver, as well as the furface of the wa-

ter
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ter contained in it, was covered with a
white cruft, The refiduum in the retort
was reddifh, attradted moifture from the
air, and exhibited the properties of mus
riated lime, (fixed fal ammoniac).

VXV,

If there had appeared. no filiceous
earth, except when vitriolic acid was em-
ployed for, expelling the fluor acid, it
might feem as if this earth owed its ge-
neration  to the vitriolic acid. (Becher
and Stahl pretend, that acid of wvitriol
contains filiceous earth). The fluor acid,
reduced into vapours, might be fuppofed,
in this cafe, to deprive the witriolic acid
of this earth, and to lofe that power again
in proportion asits vapours are condenfed
and unite with water ; but as there is fi-
liceous earth likewife produced, when no
vitriolic acid has been employed, it is evi:
dent that this-earth has not been feparated
from the acid of vitriol during the diftil-
{ation.

§ xvL

I diffolved fome fpar in the nitrous
and in the muriartic acid, in-a {fand bath,
From thefe folutions, a calcareous earth,
capable of effervefcing with acids, was
precipitated, by aerated. or common fixed
alkali, - Butif the precipitation was per-

: formed
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formed with cauftic fixed, or with volatile
alkali,. the precipitate was. fluor in fine
powder. The {ame thing happened with
aerated volatile alkali.  When vitriolic
acid was added to ,the above {olutions,
a precipitation took place immediately,
and the precipitate was vitriolated lime.
The fame thing happens 1f wvitriolated
' magnefia, (Epfom falt), - vitriolated vege-
table alkali, (vitriolated ‘tartar), -or vitrio-
lated volatile alkali, (Glauber’s {il ammo-
niac), were niixed with' the above folu-
tions. :

§ xvIL

I digefted: powdered fluor with phof~
phoric acid, which diflolved a good deal
of it. On diftilling this folution, the fluor
acid went over, together” with the watery
particles of ‘the mixture ; but the remain-
ing mafs in ‘the retort had the properties
of ‘athes of bones.
i+ It has ‘beenlately difcovered, that the
earth of bones or horns is calcareous earth
combined with phofphoric acid.

. Diftilled vinegar and acid of tartar had
- moreffe@ in decompofing the fluor.

o § xyux With Alkalis.

1 melted one part of fluor with four
parts of cauftic fixed alkali in a cru-
cible, upon which I afterwards poured

' water,
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water, in order to diffolve all the foluble
parts. I found the alkali had not in the
lIeaft united with the fluor ; this latter re-

maining unchanged after the water had
diflolved the alkali.

§ Xix.

I melted one part of powdered fluor
with four parts of aerated fixed alkali,
and then poured water upon it, which
diffolved all that was foluble; there re-
‘mained ' at the bottom calcareous earth,
which effervefced with acids. The liquor
before mentioned was evaporated, and con-
tained fixed alkali united with fluor acid,
which remained dry in the air.

§ xx. With neutral Salts.

I diftilled one part of powdered fluor
with two parts of muriated volatile alka-
i (fal ammoniac). At firft, cauftic vo-
latile alkali pafled over, then fal ammoniac,
at laft yellow flowers, which attached
them{eclves to the internal furface of the
veflel with the fal ammoniac. The refi-
duum in the retort was fluor unchanged.

The iron contained in the fluor was
moft probably the caufe of the {fmall de-
compofition of the fal ammoniac, which
took place at firft.

§ xx1.
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Xtk

I fublimed one part of powdered fluor
with two parts of vitriolated volatile al-
kali, (fecret ammoniac of Glauber); and
obtained, firft, fome cauftic volatile alka-
1i, then a kind of fal ammoniac. The refi-
duum in the retort was vitriolated lime (fe-
lenite) ; the acid of fluor ‘confequently
united in this procefs with the volatile al--
kali, forming a kind of {al ammoniac ; and
its earth remaining in the retort, united
with the vitriolic acid of the vitriolated
“volatile alkali. - I diffolved this kind of fal
ammoniac in lime-water, and obtained a
precipitate, which was regenerated fluor.
On mixing {ome of the fame {fal ammoniac
with a folution of vitriolated magnefia, a
precipitation likewife took place.

S XX

Iexpofed equal quantities of powder-
ed fluor and corrofive fublimate to fub-
limation. The mercurial falt rofe unal-
tered ; but a {mall quantity of muriatic
acid went over towards the end of the pro-
~cefs. The refiduum in the retort was fluor
unchanged. The muriatic acid obtained
in the receiver had been probably firft dif-
engaged from the corrofive fublimate by
the iron contained in the fluor; but was
afterwards again feparated from it by the
: too
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too great degree of heat, and was thug
carried over into the receiver.

§ xx111.

I expofed equal quantities of pow-
dered fluor and vitriolated mercury in a
clofe veflel to the fire, and obtained fir{k
a liquid ; but f{oon after, when the retort
became red hot, fome fluor acid went
over, and fome globules of quickfilver
adhered to the neck of the retort. 'The
refiduum was of a reddith colour. The -
{fmall decompofition, which took place
here, was likewife owing to the iron con-
tained in the fluor ; for, after the iron had
united with a part “of: the acid of the vi-
triolated mercury, fome quxckﬁlver was
neceflarily difengaged, and rofe ;' ‘but,
on increafing the heat, the vitriolated
iron was again decompofed, and 1ts acid -
left at liberty to unite with the calcareous
earth of the fluor, and thus expel the acid
of fluor.

§ xx1v. With Sulpbur and Arfenic.

Fluor expofed to fire in clofe veflels;
with an equal quantity of arfenic, fuf-
fered no change. The fame thing happen=
ed with fulphur.

§ XxV. On the dcid of Fluor,

The effeés produced by fluor acid upon
g other
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other bodies is very remarkable. By
the fmell alone it is not diftinguifhable
from the muriatic acid ; but the expe-
riment in x1V. evidently thows, that
thefe two acids are very ditferent. Befides
this, the floor could not be fixed, perma-
nent, and of a tranfparent and cryftalline
appearance, but would be conftantly li- =
quid, like muriated lime. The fluor acid, =
in fome experiments, acts like muriatic
acid ; in others like acid of tartar ; but in
others it {hows ph®znomena peculiar to it~
felf.

§ xxvI.

The fluor acid, obtained in the man-
ner def¢ribed in vi. was filtered, and
reified in a glafs retort, by means of a
gentle fire. The whole liquor which a- .
fcended at firft was of a fourifh tafte;
at the end of the procefs the vapours were
congentrated fluor acid ; they formed a .
white cruft upon the more diluted acid
which came over firft. After thofe va-
~ pours had done rifing, I found the inter-
nal furface of the retort much corroded
by the concentrated acid, and, at the bot-
tom of the retort, fome filiceous earth was«
left behind, which had been before dif~
folved: in fluor acid, and may be feparated
from it befides by another method, of
which I thall {peak hereafter.

Vor. . B The



18 F S8 ALY L

The filiceous earth thus produced to-
wards the end of the procefs, was fepa-
rated by filtration from the rectified acid,
with which 1 then repeated the fame pro-
cefs. At the end of it I again found fili-
ceous earth in the retort, as well as in the
receiver. After a third refification, I ob-
 tained the fame. Thence it feems to fol-
" low with certainty, that the acid alfo, by
itfelf, might be changed entirely, with
vapours of water, into filiceous earth, if
the diftillation was repeated with water
always in the receiver.

§ xxvir. Effedts produced by this Acid on
Alkalis.

The folution ef alkali of tartar in fluor
acid immediately formed a gelatinous
mafs, almoft without tafte. I filtered and
evaporated it, but was not able to bring
it to cryftallifation. I evaporated it then
to drynefs, and obtained a faline mafs,
which only was in weight the fixth part
of the fixed alkali diffolved ; did not change
the colour of {yrup of violets, but pre-
cipitated lime-water.  The liquid above
this precipitate was a folution of pure al-

_kali in water. The fame falt likewife
~ precipitated the folutions both of mu-
riated lime, and vitriolated magnefia.
The precipitate obtained from the lime-
water
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water and folution of muriated lime, was
regenerated fluor.

The gelatinous folution of fixed alkali
in fluor acid was well edulcorated, dried,
and expofed to the fire in a clofe covered
crucible. It melted without any ebulli-
tion. I then took it out and powdered it.
The tafte was cauftic. Expofed in a cel-
lar, it deliquefced, and fhowed itfelf in
every refpe& to refemble the liquor fili-
cum,

§ xxvIiL

With mineral alkali fluor acid yielded
exaétly the fame products as with the ve-
getable.

§ xx1%.

Volatile alkali diffolved in fluor acid
likewife formed a jelly, which, when it
was feparated from the liquid, and well
edulcorated, I found to be real filiceous
earth. The fupernatant liquid had a tafte
refembling that of the vitriolated volatile
alkali, and yielded cryftals, though indeed
‘very fmall, with which I tried the follow-
ing experiments :

(A) By fublimation, I at firft obtained .
a little volatile alkali, and afterwards fal
ammoniac, of a tafte rather acid.

(8) Upon diftillation, with a mixture

Do S of
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of powdered chalk and water, all the vo-
latile alkali came over immediately.

(c) On the addition of .lime-water, re-
generated fluor was inffantly precipi-

tated.

(p) A precipitate of the fame nature as
the former was obtained, when the com-
pound of fluor acid and volatile alkali
was put into a folution of muriated lime.
The liquor was a folution of common fal
ammoniac.

() Regenerated fluor was likewife pre-
cipitated by a folution of lime in nitrous
acid,’ :

(r) A powder was prempuated from the
folution of filver, which, by means of the
blowpipe, was reduced to filver, lofing, at
the {fame time, its acid, which partly flew
off, and in part uniting with the wartery
particles of the flame, generated filiceous
earth, which appeared in the form of a
white  circular . {pot upon ; the charcoal
round the reduced filver.

(¢) A mafs was precipitated fro_m the
folution of quickfilver in mitrous acid, en-
tirely volatile in heat; but a. {olution
of corrofive fublimate remained. unchan-
ged.

(u) All the lead was prec:lpltated from
its folution in nitrous acid.

(1) A folution of vitriolated magnefia
became turbid.

(k) Vitrialic
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(x) Vitriolic acid, mixed with the fo-
lution of this kind of f{al ammoniac, and
diftilled in clofe veflels, yielded pure fluor
acid, which formed, at the fame time, a
thick cruft upon the water in the recetver.

Regenerated fluor, obtained in the man-
ner as mentioned ¢, D, E, is decompofed
by digeftion with aerated vegetable alkali.
The acid of fluor unites wih 2 alkali ;
but the calcareous earth, thus freed, uni-
ting, at the fame time, with the aerial
acid, falls to the bottom of the veffel.

When the experiment was made with
aerated volatile alkali, no decompofition
enfued.

§ xxx. On Abforbent Earths.

(a) A folution of lime in fluor acid re-
mained clear till the acid was fatarated ;
but then the whole quantity of diffolved
carth united with the acid into a mafs,
which partly precipitated and partly con-
gealed with the liquid into a jelly in the
open air, and proved to be regenerated
fluor.

(2) Magnefia, diffolved in the fluor acid,
partly precipitated immediately wich it
and in part formed a jelly.

(c) Pure clay, or earth of alum, formed
with the fluor acid a fweet folution, which
alfo formed a jelly.

B3 = 4§ XXXI.
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§ xxx1. On Metals.

. The under mentioned metals were di-
gefted with fluor acid in feparate glafs vef-
fels for fix hours. The liquor was made
to boil towards the end. They fhewed
the following phenomena :

(a) Gold was not attacked.” The fluor
acid fhewing in fome particulars a refem-
blance with muriatic acid, I was induced
to try whether it would diffolve gold,
when mixed with nitrous acid, as muria-
tic acid does ; but without fuccefs.

(B) Neither did filver undergo any
change. The calx of filver, precipitated
by an alkali, was partly diflolved ; but
the remainder united with the fluor acid
into an infoluble mafs, which lay at
the bottom of the veflel. On pouring vi-
triolic acid upon it, the fluor acid was
expelled, under its common form of a
corrofive vapour.

(c) Quickfilver was not diffolved ; but
the calx of quickfilver, precipitated from
nitrous acid by fixed alkali, was diffolved
in part. The remaining infoluble part
united with the acid, and formed a white
powder, from which the vitriolic expelled
the fluor acid in the form of vapour.
The fame powder formed, by means of
the blowpipe, a yellowith glafs, which,
however, evaporated by degrees, leaving

: at
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at the end a fmall globule of fixed glafs
behind.

(D) Lead was not diffolved ; but with
its calx the acid formed a {weet folution,
from which the calx could be precipitated
by vitriolic or muriatic acid, as alfo by
{al ammoniac. After digefting a quanti-
ty of acid ‘with calx of lead, which ha-
ving been previoufly digefted with the
fame calx, of courfe held fome of it al-
ready diflolved, a {pontaneous precipita-
_ tion took place. The vitriolic acid ex-
pelled that of fluor from the precipitate,
in the form of corrofive vapours. It was
eafily brought into fufion by means of the
blowpipe, when the acid flew off, and the
calx of lead was reduced. Part, however,
of the glafs remained fixed in the fire.

(2) Copper was partly diffolved ; for the
acid, after digeftion with this metal, grew
bluifh, on the addition of volatile alkali,
The calx of copper was readily foluble.
This folution was gelatinous; yielding,
however, blue cryftals, partly of a cubigc,
partly of an oblong form, from which the
acid could not be feparated but by heat.

(r) Iron was attacked with violence.
The vapours which arofe during the folu-
tion were inflammable. The folution had
a tafte like vitriol of iron; it congealed
during the evaporation, but was not re-
ducible into cryftals, forming onlya hard

Bs mafs,
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mafs, after all the liquid was evaporated.

Vitriolic ‘acid expelled from this mafs the
flior acid under the form of vapours. The
fame effe® was likewife produced by
fimple heat; and in. this cafe a red ochre
or calx of iron was left behind. The calx
of iron was likewife foluble in this acid;

the folution had a tafte like alum j it could
not be reduced to cryftals; upon the ad-
dition of alkali, it was decompofed, and
the calx precipitated.

(¢) Tin was not foluble; but the calx
was eafily diffolved ; the folution became
gelatinous ; it had a naufeous tafte.

(u) Bifmuth was not diffolved ; but its
calx was diffolved by the acid, with the
very fame phznomena as the calx of lead.

(1) Zinc produced the fame effets as
iron with the fluor acid, excepting that
the folution feemed to be more inclined to
cryftallife. -

(k) The regulus of cobalt was not fo-
luble; but its calx diflolved and formed
a yellow gelatinous matter.

(L) The regulus of antimony was not
attacked ; neither was powdered crude an-
timony ( antimoninm ﬁtlplmratum ) {enfibly

- diffolved.

§ xxx11, With Solutions of Salts.
(a) Fluor acid precipitated fomething
from a folution of filver, The fmall quan-
- tity
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tity of precipitate, thus obtained, neither
melted nor evaporated under the blow-

ipe. :
- p(B) Quickfilver, diffolved in nitrous a-
cid, yiclded precipitate, which melted up-
on the charcoal under the blowpipe, and
was afterwards evaporated. The folution
of corrofive fublimate was not changed by
the fluor acid.

(c) The folution of lead in nitrous acid
was not changed ; but, from the folution
of this metal in vinegar, all the lead was
precipitated by the fluor acid. Upon add-
ing more of this acid than was neceffary
for precipitating the calx of lead, the calx
was diflolved, and found to be foluble af-
terwards in diftilled vinegar.

(p) The folutions of vitriolated iron,
copper, and zinc, of alum and vitriolated
magnefia, were but little affe@ed by the
fluor acid.

§ xxx111.

From what has been faid of the fluor
acid hitherto, it follows : e
(a) That it diffolves filiccous earth,

(xxv1.)

{(8) That it parts from this earth as
foon as it finds fome other fubftance,
alkali, (xxvr1, xxvii, xx1x,) abforbent
earths, (xxx.) metals, (XxxX1.) tounite with.

' (c) That
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(c) That the fluor, produced by art,
(x.) was not quite pure, but mixed with
filiceous earth ; which however does not
militate again{t the aflertion mentioned in
that paragraph; for the filiceous earth is
obliged to remain always behind when it
is decompofed, together with the gypfum
that is formed at the fame time.

(p) That the fluor acid will hardly ever
be obtained pure, but always combined
with fome filiceous earth, which may be
feparated from it by volatile alkali.

() That if pure fluor acid is to be com-
bined with fome other fubiftance, the fureft
way to effeCtuate this, is to make firft
a kind of fal ammoniac by uniting it with
volatile alkali.

(F) A compound of fized alkali and
fluor acid is capable of combining with
finely divided filiceous earth, via bumida,
(xxvin)

ESSAY
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On FrLuor MINERAL. 1771

§ 1.

N the year 1771, I had the honour to

prefent to the Royal Society fome expe-
riments made with fluor mineral, which
were inferted the {fame year in the Tranfac-
tions, and by which I proved, that the
conftituent parts of this foffil are calcare-
ous earth, and a peculiar acid, to which
I gave the name fluor acid. Two years
afterwards, Mr Boullanger *, 1n a hittle Trea-
tife, endeavoured to thew, that this acid
was nothing elfe than muriatic acid, inti-
mately combined with fome earthy {fub-
ftance. A fhort time after this again Mr
Monnet T brought forward fome experi-
ments, made by himfelf upon the fame
fubftance. He maintains, that the acid,
which I obtained from fluor mineral, 1s
only vitriolic acid volatilifed by means of
fome extraordinary combination with fluor.

§ 11.'

* Fxperiénces et obfervations fur le fpath vitreux,
ou fluor fpathique, par M. Boullanger, 1773.

+ Obfervations de phyf. de M. PAbbé Rozier,
tom. X. p. 106.



28 SR S A VYURH
§ 1.

Thus we have three different opinions
on the origin of this acid. A natural phi-
lofopher, who feeks for truth, will natu-
rally wifh to know which of thefe opi-
nions he is to follow. Far from adhering
tenacioully to the propofitions advanced in.
my former paper, I thall fhortly examine
the arguments adduced by both thefe Che-
mifts in favour of their refpe@ive opi-
nions.

§ 111,

Mr Boullanger maintains, that fluor acid’
precipitates the folutions of filver and
quickfilver, yielding with the former mu-
riated filver, (‘wulgo luna cornua); and he
afferts, that, by fubliming half an ounce
of the fecond precipitate, he obtained
mercurius dulcis. It 1s indeed true, that
the fluor acid precipitates filver and quick-
filver, as I mentioned likewife in my
Differtation on the fluor mineral ; but
the precipitate obtained is 1n very fmall
quantity ; (for the fluor mineral, as well
as all other mineral fubftances of a calca-
reous nature, is adulterated with a fmall
quantity of muriatic acid) ; but the great-
eft abundance of the remaining acid will
not precipitate the above mentioned me-
tallic folutions; which however fhould
; - happen,
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happen, if Mr Boullanger’s opinion was
true. He muft have alfo made ufe of a
very large quantity of fluor acid, in order
to obtain fuch a confiderable precipitate :

For, from the quantity of acid, which I
obtained from two ounces of perfeétly
pure fluor, I procured only half a drachm
of luna cornua : But I fhall thew how to fe-
parate this fmall guantity of muriatic acid
from that of the fluor. A {olution of fil-
ver made with nitrous acid is to be preci-
pitated with alkali of tartar; and upon
the precipitate, after bemg edulcorated, fo
much acid of fluor is to be poured as is
reqmﬁte for gwmg an excefs of acid, and
then the folution is to be filtered. Of this
folution of filver, {o much'is dropped into
the fluor acid, 6Hl -no more precipitation
enfues, then the acid is filtered through
gray paper, and afterwards evaporated to
drynefs in a glafs retort. Water firft comes
over into the receiver; this is followed by
fluor acid, which covers the infide of both
the veﬁ,"els, together with the furface of
the water in the receiver; with a thick fili-
ceous cruft. The acid, thus reQified, does
not precipitate the folution of filver, and
{hews not the leaft mark of muriatic acid.
Were Mr Boullanger’s opinion juft, the a-
cid, notwithftanding it has been thus pu-
nﬁcd thould fill precipitate the folution
of ﬁlver, becaufe he maintains, that, if

;% the
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the terreftrial part can but be feparated
from the acid, we fhould have nothing
left but pure muriatic acid *. Now we
know that this terreftrial part of fluor a-
cid is a filiceous powder ; if therefore Mr
Boullanger is able to compofe fluor acid
with this powder, or any other filiceous
fubftance and muriatic acid, I fhall imme-
diately give my affent to his opinion, but
not before. Why does not fluor acid mix-
ed with nitrous acid diffolve gold? Why
15 no corrofive fublimate produced when
fluor acid is diftilled with vitriolated
mercury ? Why do we not obtain plum-
bum cornuum on dropping this acid inte

a folution of lead made with nitrous acid?

&’c. Would not all this happen, if muria-
tic acid was contained in pure fluor acid ?
I readily believe that Mr Boullanger was
not able to expel the fluor acid from the
{par by the ftrong concentrated nitrous.and
muriatic acid. Had he made ufe of thofe
acids a little lefs concentrated, or diluted
as they commonly are, he would have
furely feen the fluor mineral decompofed,
as well as it was in my experiment; for
thefe acids have not fo ftrong an elective
attra@ion for lime as vitriolic acid has ; a
fmall quantty of’ water is therefore re-
quired, and then the fluor is decompofed
by means of a double elective attraGtion.
§ 1v.
* Exp. & Obf. par M. Boullanger, p. 29.

‘
v
l
1
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§av.

I now come to Mr Monnet’s Effay,
who maintains, in oppofition as well to
mine as to Mr Boullanger s expenmenta,
that fluor mineral contains neither acid
nor lime, but that this fubftance, being
volatilifed when united with a fufficient
quantity of vitriolic acid, forms the acid
called fluor acid. The refiduum in the
retort, or the cryftallifed falt which I and
Mr Boullanger call {elenite, is in his opi-
nion quite a different fubftance, fince both
this falt, and the cruft which is fublimed,
want only a {mall quantity of vitriolic
acid, in order to be changed into fluor a-
cid. Such are the conclufions of Mr Mon-
net. Thus we have a new kind of earth
hitherto unknown to Chemifts, and which
will probably remain unknown to them
to all eternity. It muft be a curious kind
of earth which is fixed by itfelf, but not-
withftanding is able, without the affiftance
of fire, to volatilife the vitriolic acid ; fo
that both united together form a kind of

_ air, which even retains its elafticity in the
cold. If1 juitly think that fluor acid con-
tains not the leaft veftige of vitriolic acid,
and if all the vitriolic acid, made ufe of
for the procefs, is found in the retort, af-
ter the diftillation, united with the baf 1s

of the fluor; and if this bafis-is lime or

pure
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pure calcareous earth ;—if I fhall be able to
.prove this, I fay, Mr Monnet’s theory
muft fall of itfelf.

§ v.

Upon one ounce of pure levigated fluor
with alcohol, I poured three ounces of con-
centrated ac1d of vitriol, and diftilled the
mixture in a fand-bath, havmg previoully
put twelve ounces of diftilled water 1nto
the receiver. : Then I took three other
ounces (as exactly weighed as the former)
of the {fame acid of witriol, diluted with
four-and-twenty ounces of water, to which
I afterwards added lixiviom tartari (li-
quid fixed alkali) previoufly weighed, till
I attained the exa& point of faturation;
then I weighed again the remaining lixi-
vium tartari, after the end of the diftilla-
tion, which was continued for -eight
hours with fuch a degree of heat, that
~ none of the vitriolic acid was carried
over 3 I carefully broke the retort, took
out the mafs, and reduced it to powder in
a glafs mortar; it was then boiled in a
glafs veflel with four-and-twenty ounces
of water, for fome minutes ; after which,
I added juft as much lixivium tartari as I
had found before to be requifite for the
{aturation of three ounces of the vitriolic
acid, and continued the boiling for a few
minutes longer. When [ at Jaflt came to
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examine the folution, I found it to be per-
fe@ly neutralifed, neither the acid nor al-
kali prevailing. It was a perfe& vitrio-
lated vegetable alkali, (vitriolated tartar)
and confequently not a drop of the vitrio-
lic acid had paffed over into the receiver.
I afterwards lixiviated all the faline mat-
ter with hot water, dried the lime, and
found it to weigh 93 drachms. I dif-
folved twa drachms of this lime in' di-
luted muriatic acid ; there remained
fomething  which was infoluble, and
feemed to be undecompofed fluor; it
weighed, after being dried, nine grains.
~ Upon one part of this folution I poured
fome acid of fugar, which immediately
produced a precipitation of faccharated cal-
«careous earth. To another part I added
vitriolic acid, upon which fmall cryftals
immediately precipitated, which were

found to be vitriolated lime or gypfum. .
The third part of the folution was evapo-

rated to drynefs, whence a falt was ob-
tained, which was deliquefcent in the air.
The remaining part of the aerated lime
- being put into a crucible, and burned in
a ftrong fire, I obtained a real quicklime,
which made with water a perfed lime-
water; and, when it was boiled with ful-
phur, diffolved it. It is probably unne-
ceffary to adduce any more arguments, in
order to prove that lime is the bafis of
After having thus thown, that the
VoL. L C whole
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whole quantity of vitriolic acid employ-
ed was retained by the lime, it would ap-
pear unneceflary to mention all the expe-
riments which I made, in order to afcer-
tain, whether, 1, fluor really contains vi-
triolic acid. But, in order to fhow the
falfehood of Mr Monnet’s aflertion on this
fide alfo, I fhall relate a few of them,
1. Pure acid of fluor does not precipitate
the folution of the terra ponderofa. 2. Nei-
ther dags it precipitate the folution of lead
in nitrous acid. 3. Acid of fluor, fatu-
rated with alkali of tartar, and evaporated
to drynefs, then mixed with charcoal-
powder, and melted, does not yield hepar
fulphuris. Not to mention, that feveral
other acids have the power of expelling
the acid from fluor. Mr Monnet, how-
ever, might very eafily fay, in an{wer to
this, that fluor mineral has the property
of volatilifing all acids, the fixed acids of

“phofphorus and of arfenic not even ex-

cepted. But no good chemift can poﬁ’ibly
allow, that the cruft, fublimed into the
neck of the retort, and into the receiver,
as likewife the {elenitic mafs remaining in
the retort, diftilled anew with vitriolic acid,
is altogether converted into acid of fluor.

§ vi.

Mr Monnet, in order to give farther
proof that fluor contains no calcareous
carth, adduces the following experimer
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‘He ‘melts equal quantities of alkali and
fluor together, and obferves, that this mi-
neral is ‘thereby little or not at all chan-
ged ; for, after having lixiviated the al-
kali’ employed, he diffolved the fluor re-
maining ‘in the filter in nitrous acid ; and
to' the folution he added vitriolic acid :
and 'becaufe he obtained no precipitate,
he thinks ‘it fully proved that fluor con-
tains ‘no lime. ‘1 maintain, on the con-
trary, that all folutions of fluor yield a
precipitate of gypfum whenever vitriolic
acid is'added to them.

Was 1 to attempt an explication of Mr
Monnet’s experiment, I fthould be indu-
ced to think, that he'diluted his folution
with too great a quantity of water. But
why does he take equal. quantities of al-
kali ‘and fluor, whereas, in my Differca-
tiof ‘on ﬂuor, I fay, that I took four parts

of alkali’to one part of 'fluor? I likewife
mentioned in the {ame Differtation, that

fluor; melted with cauftic alkali, under-
goes no change, 'Now, Mr Montet un-
doubtedly knows, that alkali, when expo-
fed 'to''a ftrong fire, without fufing, be-
comes cauftic, the very thing which hap-
pens‘in his experiment. The refult is

quite different, if the experiment be made

with “ four parts of alkali, here the fluor
is decompofed by means of a double elec-
_tive attraction ; and this is the reafon that
‘Mr’ Monnet obtains pure lime in the fil-

C2 ter.
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ter. - Mr Monnet is farther of opinion,

that fluor may be precipitated by the phlo-
gifticated alkali, becaufe he obtained from
its folution a e Jarger quantity of Pruf-
fian blue, though of a paler colour than
was to be expected from the fmall quan-
tity of iron contained in the fluor. Thus
we fhould have, according to Mr Mon-
net’s idea, a new difcovery concerning the
conftituent parts of the fluor, viz. a new
metallic_earth, quite different from . all
others, fince metallic calces alone have the
property of being precipitated by phlogi-
fticated alkali. If a chemift, however,
{peaks of the lixivium fanguinis, or phlo-
gifticated alkali, he always underftands a
lixivium where the alkali does not pre-~
dominate, but where it is perfectly neutra-
lifed ; but of fuch an alkali Mr Monnet
probably did not make ufe in this experi-
ment ; for I can- affirm with certainty,

“that phlogifticated alkali does net precipi-

tate the fluor. La/ly, Mr Monnet pretends,
in contradition to 211 thole who have di-
ftilled the acid of fluor, that he has never
obferved the glafs attacked by this acid.

Every chemift, who has any fluor acid
{tanding in a glafs veflel, muft be convin-
ced of the contrary by his awn ocular te-
{timony ; And thus, I hope, I have de-
monftrated, that the acid of fluor is and re-
mains entlrely a mineral acid fui generis.

ESSAN
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ESSAY I

CremicAL INVEsTIGATION OoF FLuOR
Acip, wiTH A VIEW TO THE EARTH
WHICH IT YIELDS, BY MR WIEGLEB,

§ 1.

THE obfervation communicated by Mr

Margraaf to the Academy of Scien-
ces at Berlin in 1768 *, that a peculiar vo-
latile earth might be obtained by diftilla-
tion from fluor, to which vitriolic acid
had been added, probably gave occafion
to Mr Scheele to make fome experiments
with a view to this. They have {erved to
fhew the truth of what Margraaf had faid
concerning the volatile earth. But Mr
Scheele has attempted to advance farther,
and to explain the fingular phznomenon
which this earth exhibits.

: § 11

It appeats from his Effay, that he does
not confider the earthy matter as coming
from the fluor, from which there is only
a very peculiar acid fui generis expelled
by the vitriolic acid. He fuppofes that
the fluor acid, which arifes in the form of
Cjs : vapour,

* Memoires, tom. xxv. for 1768,
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vapour, combines with the water as {oon
as it reaches its furface, and thus changes
it into earth, conftituting the cruft which
appears on the furface of the water du-
ring the operation. = At the fame time, he
takes it for granted, without exprefsly
mentioning it, that another portion of the
acid is condenfed, and forms with the
water an acid liquor-.

§ 111

Having moreover obferved, that the li-
quor feparated by filtration from theearthy
cruft, coagulated on the addition of alka-
line falts, and, when it was more dilu-
ted, yielded a femitranfparent, gelatinous,
and vifcid precipitate, he confidered the
coagulation as-a property of the‘acid it-
{elf, not imagining that there took place
a feparation of any earthy fubftance that
was combined with the proper acid : He
therefore looked upon the gelatinous mat-
ter, which, after edulcoration and defic-
cation, was found to poflefs the moft di-
ftinguifhing properties of filiceous earth,
as newly formed from the water and acid.
In fthort, Mr.Scheele confiders beth the
cruft which forms upon the water during -
the diftillation of the {fpar, and the filice-
ous earth obtained by precipitation, as
an earthy fubftance originating from the
acid of fluor and water.

W R R e A T = T
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§1v.

Since the appearance of Mr Scheele’s Ef-
{ay, many hands have been fet in motion
by the fingular phznomena related in it.
Boullanger was probably led by the vola-
tility of this acid, and the ftrong fmell of
pure marine acid, which the liquor emits
after diftillation, to look upon the acid of
fluor as an acid of fea-falt. Monnet and
Pricftley, on theother hand, declared in fa-
vour of the vitriolic acid. With refpe@
to the earth, Margraaf and Achard fup-
pofed that it muft proceed from the fluor
itfelf, and conftitute an unknown {pecies.
Profellor Weigel maintains, that it has its
origin in a decompoﬁtlon of the acid.
Such are the principal opinions hitherto
formed concerning the earthy matter which
appears on this occafion.

§ v.

Mr Scheele’s explanation of the phano-
mena appeared to me, on the firft readmg
of his Effay, fomewhat bold and impro-
bable : For we are not acquainted with
any inftance in which water is thus chan<=
ged into an earth by an acid, and ftill
lefs with a tranfmutation of this liquid
into filiceous earth. I endeavoured, there-
fore, to difcover its origin by experiment.
Having therefore firlt repeated feveral ex-
= Cg periments
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periments in the way defcribed by Mr
Scheele, accurately obferved all the phe-
nomena that occurred, and ‘thus fallen
upon a track which promifed to lead to
* the folution of 'the whole problem, I pro-
ceeded to fomething which Mr Scheele
had negle@ed, and from which I hoped
that it might be ultimately determined
whether the earth proceeded from the fluor,
or was formed of the acid and water. '

§ v
& For this purpofe, I firft weighed the
= retort deftined for the experiment in a

very accurate manner, and found that its
weight was two ounces and five drachms.
I then put into it two ounces of cal-
cined fluor in powder, and added, by
means of a glafs tube, 23 ounces of oil of
vitriol. The retort was then placed on
the furnace, and a receiver, which, when
empty, weighed two ounces, two drachms,
and thirty grains, and now contained
two ounces of diftilled water, luted to it.
The diftillation was conducted with all
poflible care, and at laft pufhed till the
aretort grew red hot, A few vapours could
" not be prevented from penetrating through
the lute. The next day, the retort being
feparated from the receiver, was found to
weigh, together with its contents, five
& ounces, five drachms, and thirty grains;
: 16
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it had therefore loft one ounce, three
drachms, and thirty grains. The receiver,
which, with the water, had originally
weighed four ounces, two drachms, and
thirty grains, now weighed five ounces
and three drachms, and had therefore
gained one ounce and thirty grains. This
gain, compared with the lofs of the re-
" tort, thews, that the retort loft more by
three drachms than the receiver gained.
Thefe three drachms muft have inevita-
bly paffed out of the veffels in the forrn
of vapour.

§ vir.

But, from this inference, we can de-
duce nothing towards the determination
of the point in difpute; it was neceflary
to examine more narrowly what had hap-
pened in the veflels. But, before I give
any account of that, I fhall, for the fake
of perfpicuity, briefly ftate what has been
juft faid.

Oz. dr. gr
The empty retort welghed 250
The calcined fluor - 200
The oil of Vltrlol - w8 0

Total weight before diftillation, 7 1 o
After it, - - G520

Lofs,” < =+ ©a < 2 F o7 a0
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= , =20z &r. g:‘.
The empty receiver weighed' "2 2 30
The water put into it = 2%tloiid
Total weight, ea = 4 2 30
Weight after diftillation, & PRIy
Ga’_in, = - - - I (o) 30‘

If we now deduc this gain from thé
above lofs, three drachms will be mifhing’
and they muft have been’ diffipated in the
form of vapour.

§ v
I now broke the retort, and, in the firft
place, feparated; as accurately as poffible,
the dry earth, both in the neck and ‘arch
of ‘the retort; it weighed three drachms.

S AN S S WY

e ——

Then the refiduum in the retort was tried; |

and féund to weigh three ounces, two |
drachms, and forty grains.. Now, as the

mafs in the retort had originally weighed

four ounces and four drachms, it appears, |
by dedudting the refiduum, to have fuf- |

fered, upon the whole, a lofs of .one
ounce, one drachm, and twenty grains.

§ 1x.

In order to determine the lofs more ac- |
curately, I made the following :calcula- |

tion :
(a) The
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: 54 : . Oz dr. gh
(a) The white earth, feparated
from the neck and arch of there-

tort, amounted to » o 30
(8) The gain of the receiver, 1 0306
(c) Loft in vapour, sbisyoit el

Total 12:6:30

Here, to my great aftonifhment, the
matter that had come from the retort a-
mounted to more by five drachms, ten
grains, than the mafs in the retort had loft
of its original weight (viir). Now, no-
thing remained for the illuftration of this
circumftance but to weigh the retort and
receiver themfelves. 'The retort, or, more
properly fpeaking, the pieces of it, which
had been carefully preferved, weighed
an ounce, feven drachms, and fifty grains;
whereas, before the procefs, the weight
of the retort was two ounces, five drachms;
and hence 1t was obvious, that it had loft
five drachms, ten grains, the precife quan-
tity which the produs of the whole opera-
tion had gained, and by which they ex-
ceeded the lofs of the matter in the retort.

§ x.

This began at once to throw light on
the controverted point. For where are
the five drachms, ten grains, which the
glafs of the retort had loft, but in the

produéts
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produ&s obtained out of the retort? In
order to examine thefe, the fluid in the
receiver was diluted with four ounces of
diftilled water, and poured on a filter,
that the clear liquor might be feparated
from the earthy cruft which floated in it;
freth water was poured on the filter as
long as the earth retained any four tafte,
The empty receiver was found, upon
weighing, to have loft no fenfible part of
its original weight. - The earth remaining
on the filter, weighed, after it had been
dried, fifty-feven grains. :

§ x1.

The clear liquor was then diluted with
more diftilled water, and afterwards pre-
cipitated with {pirit of fal ammoniac, pre- .
pared with fixed alkali and water, which
was added till the {fmell of volatile alkali
indicated the point of faturation. Before
any precipitate began to fall, there was a
britk effervefcence, that continued for
fome time. The precipitation itfelf took
place without effervefcence: There was
prefent, therefore, a quantity of unfatu-
rated acid. The {femitranfparent gelati-
nous precipitate not having quite reached
the bottom the next day, the whole was
poured upon a filter, and when the liquor
had paffed through, frefh water poured
upon the precipitate as long as it retained

any
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any faline tafte. - After drying, it weigh-
ed exadtly two drachms.

§ xi11,

If we add together the three kinds of
earth obtained in the above procefs, viz. -

: 5 Gz des ot
(1.) The earth'in the neck, and
arch of the retort, - o
(2:) The earth that had form-
ed a cruft on the water, o ‘0 §7

(3.) The earth that was precipi-~ -
tated out of th¢ fluor acid, o 2 o

It amounts upon the whole to o 5 ey

and therefore only to forty-feven grains
more than the retort had loft of its weight ;
which fmall excefs is to be attributed in
part to the acid inhering in it, and partly
to fome moifture attracted by To af
certain this, I made each by 1tfelf red hot
in a {fmall crucible, after which

t Oz. dr. gr
(x )Welghed - s 26
() bl =0 o a1
( B e or I 55

—

In all e

which is lefs by eighteen grains than the
lofs of the fubftance of the retort (1x);

thuy
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they muft certainly have efcaped in the
three drachms of . vapour, '

§ xum,

- Hence, I think, the origin of the earth
which makes:its appearance during the di-
ftillation of fluor, rendered quite evident,
It proceeds: neither: from:the: dpar itfelf]
and dtill lefs, as Mr Scheele fuppofes, from
the fluor acid .and 'water *; nor does it oris
ginate in any other.way but from the fo-
lution of the glafs, s '

e Ui

- Hence the idea of the fluor-acid affumes
a totally' different form. Itis true, that
fluor contains an acid before unknown,
: £ and

* To this T am induced, by my own experience, to
accede. In diftilling fluor with vil of vitriol, 1 have
found , the retort; as well ag the receiver, very much
corroded. ~ I poured the acid obtained by the procefs
into a phial furnifhed with a glafs ftopple; -and obfer.
ved, after fome time, a confiderable depofition. I then
poured :; the: liquor into another phial like the former;
and that it might_neither, on the one hand, attack the

lafs, nor, on the other, compofe filiceous earth with
glais, nor, ( s p ?

the particles of water, according to Mr Scheele’s h'g-,

pothefis, T@added highly redified fpirit of wine. Ifaw, |
however,- after fome time, another confiderable depo.

fition., This feemed alfo to proceed from the glafs

that had been before diflolved, which the acid let fall .

in confequence of the gradual combination with the
fpirit of wine ; otherwife’' we mult fuppofe, what to

me -appears._incredible; that -the acid 'decompofes the.

fpirit; attracts the water, and forms the earth, CRrELL.

AT Sy
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and totally different from every other,
which has the fingular property not only
of diffolving glafs, but of carrying it off
in. the form of vapour: And moreover,
that this acid forms, with all the alkaline
falts, very peculiar neutral falts, of which
the ammoniacal falt arifing from the preci-
pitation (x11. & xv1.) furnithes an inftance.

§ xv.

I cannot leave untouched the fingular
property of this laft falt, in which, the
fluor acid, though in the form of a per-
fet neutral falt, yet retains its power of
diffolving glafs unchanged : For, upon e-
vaporating to drynefs in a cup of Mifnia
porcelain, the liquor of § x11. which, by
its Imell, thewed an excefs of volatile al-
kali, I obtained four drachms forty grains
of an ammoniacal falt in thin prifmatic
cryftals ; bur, upon examining the cup,
I found all the glazing corroded, and the
bottom as rough as a file. During the
evaporation, the cup was covered with
white paper,  which, when dry, appeared
full of {mall cryftals of an acid tafte, ea-
fily diftinguifhable wich the naked eye.
Thefe, as well as the ammoniacal falt, for-
gibly attracted moifture from the air.

§ xvi



48 5 5 AT 0L

§ xvr.

From the properties of fluor acid, with
which we are now become acqualnted all
Mr Scheeles other obfervations may be
quite naturally explained ; as, for inftance,
that regenerated fluor fiill continues to |
yield filiceous earth when it is diftilled
with vitriolic acid: That fluor acid, by |
being merely reified, always leaves be- |
hind. filiceous earth, and yet paffes over
{till loaded with: that earth : That the am.
moniacal falt, in the formation of which
the filiceous earth is feparated by volatile
alkali, yet yields an acid, when it is mix-
ed w1th vitrioli¢ acid, and diftilled, that
- contains this earth.” But the knowledge 3
of fo fingular an acid may lead to much |
farther inftru&ion, as we are already cer- |
tain, that it completely and abundantly ¢
diffolves flint, quarz, and glafs, the on-
ly refra@ory bodies. From this quality, |
it muft alfo be apparent to every one, that |
the prefent can neither be the acid of falt |
nor of vitriol, but one totally different |
from all before known, and peculiar to !
fluor. _ v
At the fame time, we muft perceive the
almoft infuperable difficulty of obtaining
it pure, and afcertaining its effets on
other bodies.

Additionale
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Additional Information concerning Fluor Mi-
neral®*. By Mr MEYER.

§ 1.

T is always of advantage to chemiftry,
when new and important experiments
are controverted foon after their publica-
tion. If any miftakes, as fo eafily hap-
pens in chemical refearches, be committed
in the experiments themfelves, or 'if a
falfe theory be founded upon them, the
error is not continued half a century, nor
does it pafs from one elementary book in-
to another, till at laft fome fceptic thinks
of enquiring more narrowly into the
matter.
~If the experiments be exa&, and the
theory founded on them true, fuch a con-
troverfy commonly gives occafion to new
refearches which otherwife would not
have been made, and the fubje is placed
in a clearer point of view.

It were indeed to be withed that both
parties held truth ftrily in view; that
they brought no falfe experiments into the
difpute, and obferved and explained the

Vor. L =D phznomena

* Meyers Beytraage zur Kenntnifs des flufspaths.

Schriften der Berlinifcher Gefellfchafc Natur-forfcher.
der Freunde. B, 2. t. 319.
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ph@znomena no otherwife than a friend to
truth, uninterefted in the controverfy,
would do, and ‘&dvanced contradiGory
affertions with as much caution as pofli-
ble. It is, by no means, rare, for a man,
cager to convi&t his adverfary of a mi-
ftake, to commit another in the very fame
experiment by which he thinks to attain
his purpofe.

Truth, however, let the difpute be car-
ried on in whatever manner, is common-
ly a gainer; and this is no {mall advan-

tage.
§ 11

This has been the fate of the fluor
acid, a fubftance made publicly known
by that excellent chemift Mr Scheele, in
the Swedifth Tranfa&ions.

Many doubted concerning it, but its
moft zealous avowed oppofers were, as far
as I know, Mr Boullanger and Mr Mon-
net. Though I had made but few expe-
riments with it when I read Mr Monnet’s’
eflay, yet I eafily perceived, that, while
~ he charged Mr Scheele with having ob-

‘{erved wrongly, his own obfervation had
been {till more faulty.

I tefolved to defend my friend ; but
learning that he was himfelf making ex-
periments in order to refute his adverfa-
ties, I willingly relinquithed the tafk to

his



O-N-F:L U0 R, 51
his mafterly hand. I read with fatisfac-
tion the experiments publifhed by him
with this view, in the firft quarter of the
Swedith Tran{acions for 1780 ; and more-
over, tranflated them, in order to commu-
nicate them to my countrymen in fome
journal.

Hence I was led to repeat a few expen—
ments, and thefe again fuggefted others ;
and, as I think them likely to contribute
fomewhat to a more intimate knowledge
of this remarkable ftone, I lay them be-
fore the Society.

§ 111,

Among Mr Scheele’s experiments, I was

particularly ftruck by one in which he
obtained no earthy cruft on diftilling fluor
with vitriolic acid, when he had put fpi=
rit of wine into the receiver. I repeated
this experiment, in hopes, that, by putting
but little {pirit into the receiver, I might
procure a new kind of wther.
* With this view, I put an ounce of fine-
ly powdered fluor, that had been before
heated red hot, into a glafs retort, and
added three ounces of white Englith oil of
vitriol ; the receiver contained three ounces
of h1ghly rectified French brandy.

I had continued the dnfh]latlon for three
*hours in a gentle heat, when the acid,
having made its way through the bottom

D 2 of
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of the retort, put a ftop to the procefs,
part of the mixture running into the fand.

On the furface of the {pirit, I could not
obferve the leaft trace of any eruft; but
in the place where the recéiver had been
in contad with it, there was a thin ring of
tranfparent jelly.

The fame mixture of fluor and oil of
vitriol was again put into a retort of very
ftrong glafs, and the fame {pirit, as in the
former experiment, fet in the receiver.
The diftillation was continued in a fand-
bath for two hours, at firft with a gentle,
but afterwards with a {ftronger heat. When
the diftillation was half over, the fpirit
of wine began to change into a thin jelly;
and, at the end of the procefs, I found
fome firmer pieces at the bottom. Thefe
I wathed with {fome fpirit of wine ; and,
in order to obtain the {pirit, together with
the acid, in a pure ftate, I poured it into
a large retort ; as the retort grew warm,
the opal-coloured {pirit grew clear and
{welled ; what pafled over became again
gelatinous. A good deal of earth remain-
ed behind, but did not adhere firmly to
the retort, which was {imooth in the in-
fide, and yet full of broad fhallow ex-
cavations : And it was evident, that it
is not a mere cruft which fixes itfelf to the
glafs, in treating fluor mineral with oil of”

vitriol, but that the glafs is actually cor-
roded,
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roded, which Mr Monnet, contrary te all
experience, denies.

§ 1v.

I gave over my attempt to procure zther,
thoroughly edulcorated the jelly and the
earth that remained in the retort after the
reQification, and precipitated the earth
that was diflolved by the water with
{pirit of fal ammoniac. The quantity of
earth amounted in all to two drachms,
and that which had {eparated {ponta-
neoufly from the fpirit was {emi-tran{pa-
rent.

Neither of thefe earths fuffered any
- change under the blowpipe, but they
both flowed on the addmon of a little falt
of tartar.

This was a large quantity of earth from
two ounces of fluor; and it could not be
eftimated as the whole, fince the firft pro-
cefs was cut {hort before it was completed.

As this earth fhewed the properties of
filiceous earth, and the glafs, which was
fo much corrodcd confifts in great mea-
fure of it, the greateft part might come
from the glafé, and the reft perhaps be a
conftituent part of the ﬂuor itfelf.

vt
In order to afcertain this, it was necef~

fary to obtain the fluor acid quite free
B from.
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from filiceous earth. I therefore expofed
the ley, which I had procured by the pre-
cipitation of the earth with {al ammoniac,
to a gentle evaporation in a flightly cover-
ed glafs veflel. The product was one
drachm fifty-fix grains of an ammoni-
acal falt; the glafs did not appear to have .
been attacked.

I fublimed half a drachm of this falt
in a fmall retort, which, towards the end
of the operation, I laid upon the bare
fire, No cruft appeared upon the furface
of the water in the cover. At the bottom
of the retort lay a little flocculent earth,
of a light grey colour, above which the
internal furface was covered with a white
pellxcle that refle¢ted various colours, and
in the neck there was a fublimate.

The thin pellicle eafily feparated in ma-
ny places from the glafs, which was quite
{mooth beneath, though it was not with-
out {mall furrows

I poured water both upon the ammo-
niacal falt and the cruft, in confequence
of which it acquired a very four tafte,
and coloured the tinéture of turnfol red.

The white cruft that was left undiflolved
behind, weighed five grains, and under
the blowpipe ran without addition into a
green glafs. This was nothing but the
glafs chat had been corroded by the fluor
a01d but, as this acid can be fet loofe

only
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‘only by a ftrong heat, it had done no
more than corrode the glafs, without paf-
fing over along with it in the form of va-
pour, and then depofiting it again on the
water. For, upon pouring two drachms
of oil of vitriol upon half a drachm of
this ammoniacal falt, a little moiftened,
and placed in a glafs retort, a great foam
arofe, and the thick vapours that afcend-
ed covered the water in the receiver with
a white cruft.

A {cruple of the falt on folution left be-

- hind a grain of" earth, which, as I con-

- je&ure, it had taken up during the eva-

poration in the glafs veflel.

§ vi.

In order to prevent this, I diftilled half
an ounce of fluor with an ounce of oil of
vitriol for five hours. The crufts were
feparated from the water ; they weighed,
after being well wafhed and dried, eleven
grains ; they were white and very floccu-
lent ; thirty-two grains of filiceous earth
were precipitated from the filtered water ;
the ley was then evaporated in a leaden
veflel, and yielded eighty grains of falt.

Glafs veflels were no longer to be truft-

_ed ; a piece of a gun-barrel furnifthed with
a cover and terminated by a bent tube,
intended to ferve inftead of the neck of a
retort, was ufed in the following experi-

D4 ments,
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ments, and the diftillation was performed
in a {fand-bath. In this apparatus, to half
a drachm of the newly procured ammo-
niacal falt I added two drachms of o1l of
vitriol, and diftilled for two hours into a
glafs receiver, containing an ounce of wa-
ter. -
No veftigé of a cguft could be percei-

ved on the water ; but I faw fome earth

in the receiver, where the vapours having

afcended through the tube came into con-

tact with the wet glafs ; and here the fur- .
face was become fenfibly rough.

On the addition of volatile alkali, a few
“flocculi of filiceous earth, amounting on-
ly to one-fourth of a grain, were thrown '
down out of the water.

Again, I added a drachm of oil of
vitriol to 13 drachm of the falt in the
fame apparatus; but I now ufed a re-
ceiver of lead, containing an ounce of wa-
ter.

At the clofe of the diftillation, I found
no cruft on the water which had an
unpleafant fmell; and, on the addition of
{pirit of fal ammoniac, let fall a little grey
earth that weighed half a grain. S

A fcruple of this falt, mixed with an e-
qual quantity of white fand in fine pow-
der, and diftilled in the iron apparatus
with 14 drachm of oil of vitriol, an ounce
of water being put into the leaden recei-

ver,
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ver, thewed no veftige of a cruft. The
water had a putrid fmell, and left on the
filter 2% grains of grey earth, which ran
under the blowpipe into a grain of lead ;
and, by volatile alkali, five grains of grey
earth were precipitated, which melted on
the addition of a little falt of tartar in-
to a black globule, though the blowpipe
alone produced no change on it. This
. probably arofe from fome diffolved lead ;
but as there was a more copious precipi-
tate here than in the preparation of the
ammoniacal falt without filiceous earth, it
muft unqueftionably have arifen from a
portion of that earth being diflolved and
carried over by the fluor acid.

My ammoniacal falt being expended, I
prepared more from a weaker acid, which
I had remaining from another experiment,
in a leaden veffel, but procured only thir-
teen grains.

To this quantity I added a drachm of
oil of vitriol in the above defcribed appa-
ratus, putting in moreover two fcruples
of green glafs in fmall pieces. Scarce had
the iron tube grown warm, when I per-
ceived on the water in the leaden receiver
a great {pot of filiceous cruft; and I faw
the fame appearance on the moift fides of
the veflel. I continued the diftillation for -
two hours; but there did not feem to be
any increafe of the filiceous cruft; 1}

grain
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grain remained on the filter, partly con-
fifting of grey earth, partly of white
films, which ran under the blowpipe in-
to a greenifh glafs.

It feems therefore certain, that the earth
which paffed over in thefe experiments
comes not from the ftone, as any confti-
tuent part of it, but that it is filiceous
earth diffolved by the acid. Did the ftone
contain an earth which {fo wonderfully
altered acids, it muft be thrown down by
the volatile ley, ‘

§ viz,

To fet the matter in a ftill clearer
light, I ufed a different {pecies. Some
yellow cubical fluor from Saxony be-
ing heated and pounded, and then di-
ftilled in the iron tube, with a double
quantity of oil of vitriol, and with a
drachm of water in the leaden receiver,
yiclded a thin pellicle, of the appearance
of lead, but no filiceous cruft, By preci-
pitation with volatile alkali I got 25 grains
of grey earth. _

A drachm mixed with the fame quantity
of pulverized fand afforded a pellicle of
lead, interfperfed with a few particles of
white cruft, which ran into glafs under
the blowpipe. = Volatile alkali precipitated
eight grains, a ftriking difference,

A
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A drachm mixed with an equal quan-
tity of green glafs, reduced to powder, -
fwelled a good deal, and yielded a thick
filiceous cruft.

§ v

Not yet fatisfied with thefe experiments,
I added to a drachm of green fluor, that
had been heated and pounded, twodrachms
of oil of vitriol, {till employing the iron
tube. I alfo fufpended a piece of wet
charcoal in the infide, fixed a cover upon
the tube, heated it in a fand-bath, and
found, upon taking off' the cover, in the
fpace of fifteen minutes, that the char-
coal was dry, and had no earth upon it.
I now added a feruple of fand in fine
powder, wetted the charcoal, and replaced
it; but found after the fame time nothing
more than at firft.

Some bits of green glafs were now
thrown into the mixture, when it began
to foam fo vehemently, that it ran over;
and I did not now hang the charcoal in
the tube, as it was no longer cleari, nor
was this at all neceffary ; for, after I had
held it a few feconds over the orifice, it
was covered with a white powder.

Mr Scheele, in his firft Effay, {ays, That
he obferved the white powder on a piece
of charcoal that had been moiftened and
{fufpended over fluor, to which vitriolic

2 acid
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acid was added. As this experiment was
made in metallic veflels, I conje€ure that
the mortar ufed for reducing the fluor to
powder was of foft glafs, and that fome
particles being abraded by the trituration,
had occafioned the ph@znomenon.

The crLAss was therefore the chief caufe
of the production of the filiceous pellicle
on the furface of the water in the receiver,

§ 1x.

In order to afcertain whether, when a
quantity of glafs fufficient for the fatu-
ration of the acid is added to it, it can
carry over much more along with it, to half
an ounce of fluor, 1{ ounce of white oil
of vitriol was added in a retort of glafs,
and three ounces of water put into the
receiver. The retort was corroded through
in an hour’s time, and the cruft on the
water weighed ten grains. The water |
was filtered and divided into two equal
parts, of which the one being precipitated
with cauftic volatile alkali, afforded twen- ‘|
ty-five grains of filiceous earth, and the
other with aerated vegetable alkali yielded *
fixty-eight grains of a precipitate which
flowed under the blowpipe, ran into the ©
pores of the charcoal, and gave out ftrong |
vapours of fluor acid.

In this cafe, therefore, the filiceous earth
was precipitated in a {tate of purity by the

volatile

A
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volatile alkali ; but the precipitate by fixed
alkali was a mixture of filiceous earth,
fluor acid, and alkali, as Profeflor Berg-
mann has already obferved.

§ x.

To a mixture of half an ounce of fluor,
and the fame quantity of glafs in powder,
1+ ounce of oil of vitriol being added in
a retort that was thus half filled, the in-
gredients acted {o violently on each other,
that in a fhort time the mixture rofe to
the neck of the retort. It was left expo-
fed to the open air on account of the va-
pour, and the next day I found the rim of
the retort covered with fafciculated cry-
ftals as with hoarfroft. ;
~ The {fame mixture being on another oc-

cafion made in a capacious retort, and
thoroughly blended by agitation, became
a thick mafs, and {welled like dough in
fermentation ; the bottom of the retort
grew very hot, and the filiceous cruft
appeared, on three ounces of water, which
had been put into the receiver.

At the end of the diiftillation, which
was continued three hours, I found fix-
teen grains of filiceous earth on the fur-
face of the water, and the precipitate by
volatile alkali weighed fifty-fix grains.
The retort was not nearly {o much cor-
roded as ufual.
S On

Wi,
Rl
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On diftilling thirty grains of this pre-
cipitate in a glafs retort, with 1% drachm
of oil of vitriol, I faw no filiceous earth
on the water in the receiver, nor fublimate,
nor did {pirit of fal ammoniac throw
down any thing, either out of the water
in the receiver, or that with which the
earth was edulcorated. I mixed the ley
of fluorated volatile alkali with a {folution
of chalk in nitrous acid, till no more pre-
cipitation took place. The mixture was
pafled through nitrous acid, and the pre-
cipitate edulcorated ; it weighed, when
dry, two drachms thirty-fix grains. ‘

Two drachms of oil of -vitriol being
added to a drachm of this precipitate con.
tained in a glafs retort, theé precipitate
was attacked in the cold, yet no cruft ap-
peared ; but heat was {carce applied, when
the whole furface of the water was cover-
ed, and all the phznomena which the na-
tural exhibits were thewn by this regene-
rated fluor.

This fhews, that Mr Scheele’s theory
of fluor acid is true, and that {fuch an

acid actually exifts.
§ x1.

My firft experiments were communica-
ted to Mr Scheele, with a requeft that he
would repeat them; by which means I
hoped to guard againft any new miftake.
o T hats
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That worthy philofopher informed me,
that he had long obferved, that a mixture
of fluor, as tranfparent as mountain cry-
ftal, and of oil of vitriol in a metallic cy-
linder, produced no appearance of filiceous
earth on a wet {fponge fufpended in the
infide.

At my requeft he made a new experi-
ment, which confifted in adding oil of
vitriol to portions of fluor of this tranf-
parent kind that were placed in two tin cy-
linders ; fome filiceous earth was put into
one, a wet {ponge fufpended in both, and
a cover fixed on them. The next morn-
ing the fponge that was fufpended over
the mixture to which filiceous earth had
been added, was covered with that earth,
while the other exhibited no fuch appear-

- ance.

However contrary this may appear to
my experiment (§ viiL), I have no doubt
of the fa&, having often experienced my
friend’s accuracy ; I might have commit-
ted a miftake before.

§ xi1.

The experiment was therefore repeated,
. but no heat was applied to the mixtures
in the tin cylinders. After the expiration
of fifteen minutes, neither {ponge had -
any earth adhering to it; but after con-
tinuing fufpended for a whole night, the
e refult
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refult was exaltly fuch as Mr Scheele de-
fcribed.

Here, therefore, the filiceous earth a-
lone, on mixture with fluor, had yielded
the dry filiceous earth which I obferved
only when I added glafs.  Hence it be-
came neceflary to attempt a few more ex-
periments. -

§ xmr1.

A drachm of fluor, mixed with a double
quantity of -oil of vitriol in the iron ap-
paratus, afforded, after a diftillation of two
. hours, a thin film of lead on the furface
of the water in the receiver, but no fili-
ceous earth.. While I was wafbing it out,
I perceived fome few particles, which
were like the filiceous cruft, but they
were too inconfiderable to be weighed. If
the mixture had been treated in glafs vef-
{els, the filiceous earth would have amount-
ed to 23 grains, which, on account of its
rarity, makes a tolerable bulk. In order
to be better able to obferve it, the fame
mixture was difpofed in the fame man-
ner, except that, inftead of the leaden re- .
ceiver, one of glafs, with 3% ounces of °
water, was {o applied, that the mouth of |
the iron retort nearly touched the furface
of the water. In the beginning of the
diftillation, a fmall fpot appeared under
the neck of the retort, and the mouth 1t-

fef
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felf was covered with white powder. But
it all foon difappeared, and I faw no more
of it, though the procefs was long conti-
nued.

The empty part of the receiver was cor-
roded, yet I procured, after edulcoration,
but half a grain of earth.

This feems further to thew, that nothing
but the glafs has any fhare in the produc-
tion of the filiceous earth.

§ x1v.

It follows from thefe experiments, that
uncombined fluor acid diflolves filiceous
earth, and carries it up into the water in
the receiver. If no water be prefent, it
alcends in the form of a dry vapour; a
remarkable fa®, confidering the fixity of
this earth. May not this ferve to illuftrate
the valatility of the diamond ? I think it
probable that fluor acid is a conftituent
- part of this gem.

The origin of the filiceous cruft on the
furface of the water may be explained,
by fuppofing, either that the acid dif=

. . folves an excefs of the earth which is pre-

fent in the glafs, and already half prepa-
' red for {olution, and that being over-fa-
turated, it lets fall a part which it cannot
retain . when mixed with water, or that

the alkali in the glafs comes into action.
Vour. L. E | In
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In Mr Scheele’s experiment, the filiceous:
earth was depofited on the fponge, with-
out any other circumftance to promote
the volatilization. But it is, at the {ame
time, to be noticed, how flowly this hap-
pened ; for it, doubtlefs, did not begin to
take place till the fmall quantity of water
contained in the fponge was faturated with
the filiceous earth diffolved in the acid.
Fluor acid, which I have kept above a
year in a phial, has corroded the glafs in
many points, which are furrounded with
concentric circles, and depofited a pow-
der that adheres to the bottom.

This remarkable foflil may ftill furnifh
a fubject for many experiments. ~ Golden
veflels would, in my opinion, be the moft |
convenient in fuch an undertakmg, as alfo

'

for keepmg the acid *, L
ES:SAY S

* Thefe ‘experiments o clearly point out the ongm ‘
of the filiceous cruft, that Bergmano, who had adopt.
ed Mr Scheele’s opinion' concerning its formation du.
rmg the procefs, candidly deferted it (Qpufe. vol, iii

p- 397.). That this fubjet might pot remain in ob- =
fcurity for want of inveftigation, Mr Wenzel of Drefs ¥
den likewife made a number of expenments on: fluor, |
which coincide in every eflential point with thofe of
Mr Meyer, though they differ in a few particalars.
The title of his pamphlet is, G. WexzeLs Chymifche
Unterfuchung des Flufs-/paths. Dreﬂm Iu’y. Gerlach,
1783. 4to. i

Mr Wenzel, in order to obtain the fluor acid free « &
from filiceous earth, performed the diftillation in a
Jeaden retort, provided with a glafs receiver ; there

dppe%red:..fa. .

B e
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-

ON MANGANESE, MANGANESIUM, OR
MAGNESIA VITRARIORUM. 1774

§ 1.

HOUGH the different {pecies of man-
ganefe have attracted the attention

of chemifts of late years, the refult of
: E2 their

#ppeared, however, upon the water in the receiver
a variegated cruft, and the acid, with fixed alkali,
yielded a gelatinous precipitate. Upon examining the
receiver, he found that the vapours had corroded its

internal furface, fo that it appeared as if it had been

subbed with coarfe fand. Mr Wenzel, however, ac-
complithed his purpofe, by fubftituting a balloon of
lead in the place of a glafs receiver, and by dittilling
with a gentle heat. At the end of the operation,
there was no appearance of any earthy cruft, either
in the retort, or on the furface of the water in the

- receiver : The acid liquor gave no jelly on the addi-

tion of alkali, though there was a prec1pltanon of
iron and earth of alum.

To complete his proof of the origin of the filiceous
earth, he mixed fluor, quarz, and vitriolic acid, and
performed the diftillation in his apparatus of lead. But .
he now found the ufual cruft upon the acid liquor, and
obtained a gelatinous precipitate on the addition of

~alkali.

Moreover, Mr Wenzel obferved, that two ounces
of fluor loft upon calcination in open veflels only two
grains, When this experiment was performed in an
air-apparatus, fome inflammable air was obtained, and
a very {mall quantity of fluor-acid, which attacked the

¥ g]afs.
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their experiments has gone no further
than to difclofe fuch of their qualities as
ferve to diftinguifh them from other mi-
nerals ; at leaft nothing has been publifh-
ed to elucidate their nature any further,
except a differtation by Mr Weftfeld, in
the year 1767, in which this author firft
examined their conftituent parts. My ex-
periments, however, will fhew, that his
conclufions were too haftily made. I
think it unneceflary to enumerate all the
different kinds of manganefe which I have
examined, as they all agree in their prin-
cipal qualities. y
§ 1. Effedts of Vitriolic Acid on Manganefe.
(a) Two drachms of manganefe, levi-
gated in a glafs mortar, were digefted with
an
glafs.‘ Fixed alkali threw down a precipitate, amount-
ing,, after proper edulcoration, to one ounce, twenty.-
two graips, from the acid expelled by oil of vitriol
from two ounces of fluor. Lhis precipitate was very
fufible, and yielded fluor acid with oil of vitriol. Both
_fire alpne and vitriolic acid expelled a little acid of fluor
from the earthy cruif. When the precipitation from
the fame quantity of acid was made by volatile alkali,
two drachms and fifty-three grains of an infufible fub-
ftance -were obtained, which likewife, on ‘addition of
vitriolic acid, yielded fome fluor acid. It appears then,
thar a portion of it is contained in the earthy cruft; and ;
that even fixed alkali is not capable of feparanng it
completely from filiceous earth, but it remains united
with fome filiceous earth and alkall after precipitation.
The refidaum, after dittillation, contains calcareous
and aluminous earth ; this, at leaﬁ,‘ was the cafe with
the German [pecies examined by Mr Wenzel.
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an ounce of diluted acid of vitriol for fe~
veral days. No eflervefcence enfued, nei-
ther had the acid loft any of its tafte, nor
was the manganefe diminifhed in quan-
tity. Inotwithftanding filtered the liquor,
and faturated the acid with alkali of tar=
tar, whence I obtained a yellowifh white
precipitate. (8) Upon the remaining man- -
ganefe I poured another ounce of diluted
acid of wvitriol 3 which, however, appear-
ing to have no action upon it, I put ano-
ther half ounce of levigated manganefe
into the mixture, and boiled it. The fo-
lution ftill retained fome acid tafte ; but
on adding two drachms more of levigated
manganefe its tafte grew bitter.

(c) I expofed an ounce of powdered
manganefe, mixed with as much coneen-
trated acid of vitriol as to reduce the mafs
to the confiftence of honey, in a glafs re-
tort to the fire, till it. became red hot,
during which operation fome vitriolic
acid mixed with water came over in the
receiver. After breaking the retort, the
mafs was found hard, white in the infide,
and red on the furface; it weighed 123
. drachms;  This mafs was reduced to pow-
der, and diftilled water poured upon it;
in confequence of which a great heat was
generated, and a great deal of it diffolved.
The folution, after being filtered, was e-
dulcorated. Afterwards, when it was dry, it
~ E 3 appearcd

=%
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appeared of a dark grey colour, and weigh.’
ed one drachm and a half. This refiduum
was calcined in an open crucible with con-
centrated vitriolic acid, till no more va-
_pours arofe ; then it was put into water,
when one drachm remained undiffolved,
which was again calcined with concentra-
ted vitriolic acid, and the undiflolved re- -
fiduum was a white powder, weighing
half a drachm. (D) This white refiduum -
was further infoluble in the vitriolic acid.
During its fufion with borax, it made -
an effervefcence, and yielded a tranf-
arent brown glafs; it likewife effervefz
ced with fixed alkali, . changing into a
brown mafs, which yielded an hepatic
{mell with acids, becoming, at the fame
time, a gelatinous mafs. * (&) The folution
of manganefe obtained by calcination was
evaporated, and, in the firft place, a few
{mall cryftals were depofited, which were
nothing but vitriolated lime (felenite).
Afterwards, {ome very fine large cryftals,
of an oblique parallelopiped form, were |
depofited, which increafed in number as
long as: there was any liquid remaining,
Their tafte was very much like the tafte
of vitriolated magnefia (Epfom falt).
Mr Weftfeld pretends that they are alumy

) A

but they refemble- alum in no other res

TR

5 {pet, except in containing the fame acid,

il
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§ 111 Effecls of phlogifiicated Vitriolic Acid.

I dipped, according to Stahl’s prefcrip-
tion, fome rags into a folution of fixed alka-
1i of tartar, and, after faturating them with
the acid of burning brimftone, I put them -
into a retort, poured fome acid of tartar
upon them, and luted on a receiver which
contained water and levigated manganefe.
The retort was put into a fand-bath, and,
after a warm digeftion of one day, the
{iquid of the receiver had become as clear
as water, and a little fine powder was
precipitated to the bottom, confifting, for
the moft part, of filiceous earth.

i VY Ejfects of pure Nitrous Acid*,

~ (a) I poured one ounce of pure colour-
{efs nitrous acid upon two drachms of le-
vigated manganefe. After this compound
had been kept in a heat of digeftion for
{everal days, the menftruum was found
to have loft nothing of its acidity, nor
was there any appearance of effervefcence.
I abftracted the acid by diftillation, pour-
ed the diftilled liquor again upon the re-
| i E 4 fiduum

¥ Under the name of pure nitrous acid I underftand
colourlefs nitrous acid—the fuming acid diftilled in a
gentle heat, till the mafs remaining in the retort ap-
pears colourlefs, and yields white vapours when heated.
Nitrous acid of this quality muft be preferved in a
glafs veflel furnifhed with a ground ﬁogple, ‘in a dark

roem,
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fiduum, and diftilled it over again, but
very flowly. The refiduum was but very
little diflolved. 1 again poured the diftil-
led acid upon it, and afterwards added as
much powdered manganefe as was necef-
fary for the perfet faturation of the acid,
and found that nine drachms were re-
quired for this purpofe. (8) The {olu-
tion of manganefe being by thefe means
faturated, was filtered and divided in-
to two equal portions. Into one of thefe
I poured fome drops of vitriolic acid,
whereby a fine powder was precipitated,
which, however, did not fettle at the bot-
tom till after fome hours had elapfed.
This powder was neither foluble in boil-
- ing water nor in acids.” The limpid folu-
tion, after being evaporated, yielded {fome

fmall cryftals of felenite or gypfum ; but

would afford no others. (c) From the
other half of this folution, after it had
been evaporated in a gentle heat, I obtain-
ed {mall thining cryftals, which, as well
as the folution itfelf, were of a bitter
tafte, and weighed about ten grains. On
pouring fome drops of vitriolic acid into
this folution, infpiflated by a gentle heat,
no precipitation enfued, except of a little
{elenite ; but as foon as it was infpiffated
to the confiftency of honey, fome fine
acicular cryftals, verging towards the
- fame centre, began to form, but they
o grew

&
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grew foft and deliquefced in a feW days
afterwards.

§ v. Effects of phlogiflicated Nitrous Acid.

As this acid {bews, in feveral experi-
ments, quite different phznomena from
thofe which the pure nitrous acid thews,
I purpofed to try its effects alfo upon man-
ganefe. I therefore put a little levigated
manganefe, mixed with fome water, into
a large receiver, to which I luted a tubu-

- - lated retort,and poured through the open-

ing fome ounces of common nitrous acid,
and added, at feveral different times, fome
iron filings, taking care to clofe the veflel
always with a glafs ftopple. The nitrous
acid thus combined with the phiogifton
~of the iron went over into the receiver,
and there united with the black mafs a-
bove mentioned. The manganefe was
thus entirely diffolved in a few hours time ;
the folution was as limpid as water, a lit-
tle fine earth excepted, which was filice-
ous. There began now to precipitate a
white earth, of the fame kind as that
mentioned in § 1v. (8).  In other refpects,
this folution agreed with that made in pure
nitrous acid, as it is defcribed in the pre-
ceding paragmph

§ vi. Ejfects of common Muriatic Acid.

(A) I poured an ounce of purified mu-
riatic
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riatic acid upon half an ounce of leviga~
ted manganefe. This acid, after {tanding
quiet for an hour’s time, grew dark brown.
A portion -of this folution was digefted in .
an open glafs veflel in heat. It yielded a
fmell like warm aqua regia. In a quar-
ter of an hour, the {mell was gone, and
the folution became clear and colourlefs.
(8) The reft of the brown folution was
digefted, with a view to fee whether the
muriatic acid would be faturated with
manganefe. As foon as it grew warm,
the fmell of aqua regia was confiderably
fironger, and an effervefcence enfued,
which lafted till the next day, when the
folution was found faturated. Upon the
refiduum, which was not diffolved, I
poured another ounce of muriatic acid,
which was followed by the very fame
hznomena, and the manganefe was en-
tirely diffolved, a fmall quantity of fili-
ceous earth remaining. (c) This yellow
folution was divided into two portions.

‘Into the one I poured fome drops of vi-

triolic acid, and the folution in a few mi-
nutes turned white, and a fine powder
was precipitated, which was not foluble
in water. After the folution was evapo-
rated, fome {mall felenitic cryftals formed,
and the refiduum exhibited the fame phz-
nomena as are defcribed above, with the

mixture of nitrous acid and manganefe.
: | (p) The

B
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{p) The other half was evaporated, and
fome {mall angular fhining cryftals were
obtained, which, with regard to their
cryftallifation, agreed with thofe obtained
by the nitrous acid.

§ vir. Effects of Fluor deid.

But very little of the manganefe, after °
being digefted with this acid for feveral
‘days, was diffolved ; and it was neceflary
to add a very large quantity of levigated
- manganefe before the acid was f{aturated.
The folution had hardly any fenfible tafte;
- a little precipitation took place on adding
- alkali. But if a neutral falt, compofed of
this acid and volatile alkali, be added to
the folution of manganefe in any one of
the above mentioned acids, a double de-
compofition takes place, and the manga-
nefe uniting with the fluor acid is precipi-
tated.

S vin  Efedts of Phofphoric Aeid.,

One drachm of phofphoric acid being
boiled with half a drachm of powdered
manganefe, diffolved but little of it ; and,
though evaporated to drynefs, the remain-
der had a very four tafte. At laft, how-
ever, by adding more manganefe, the a-
cid was faturated. On adding microfmic
falc to a folution of manganefe, a decom-
pofition follows, like that effected by the
fluor acid, o NIx,
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§ 1x. Effects of Aeid of Tartar.

Pure acid of tartar, digefted in the cold
with manganefe, produced a brown folu-

tion; but, on digefting in heat, more

was diffolved with a kind of effervefcence;
the whole quantity, however, was not dif-
folved, but the acid was at laft faturated
by the addition of more manganefe. On
adding tartarized fixed alkali to a folution
of manganefe, a double decompofition
happens, as § vII. VIII. 1X.

§ x. Effects of diflilled Vinegar.
In a boiling heat little of the manga-

nefe was diffolved by vinegar; burt, af-

ter diftilling the fpirit of verdigreafe fe-
veral times from manganefe, the acid was
faturated. On adding vitriolic acid, I ob-
tained a little white precipitate, (§ 1v. B).
Of the remaining manganefe hardly any
fenfible quantity was diflolved by-con-
centrated vinegar, though repeatedly di-
{tilled over it. - The produ&t of the fo-
lution upon evaporation to drynefs was
deliquefcent in the open air.

§ x1.  Effeits of dcid of Lemon.

Two drachms. of levigated manganefe
were digefted with an ounce of the acid
of lemon. The mixture, when cold,
acquired a brown colour; but, on the

application

shstiay
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application of heat, the liquid began to
effervefce, which continued till the acid
was faturated, when it had loft its brown

" colour. In the fame manner the remain-

i

ing manganefe was diflolved. More acid
was poured upon it, and thus the whole
was in a few hours diffolved, a white
earth excepted.

§ x11. Effedls of derial Acid,

I faturated cold water, which contained
a little fnow unmelted, with aerial acid,
and then put a little levigated manganefe
into it. The phial which contained this
mixture was carefully clofed, and left for -
feveral days in the cold, during which
time it was now and then agitated. The
liquor was afterwards filtered, and alkali
added to it, upon which a white powder
precipitated. The manganefe likewife fe-
parated from its folution, on ftanding a
few days in the open air.

§ xi1.

Such are the effects of acids upon man-
ganefe, What is moft remarkable in them
15, that fome of the acids, {uch as the vo-
latile fulphureous, the phlogifticated ni- '
trous, the common muriatic acids, and
the acid of lemon, completely diflolve it
Others during the folution caufe a confi-
derable effervefcence; others again pro-

duce
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duce the folution quietly, and others difs
folve a part of the manganefe only,
Before I enter upon any explication of
thefe fingular phznomena, it will be ne-
ceflary to point out the general properties
of manganefe.

§ xIv.

(1.) Manganefe has a ftrong eleive
attraction for all phlogiftic' fubftances,
(2.) This attra&tion becomes ftronger, if
there be a menftruum prefent which at
the fame time can unite with the phlogi-
fticated manganefe. In this fituation the
manganefe is able to attra@ phlogiffon
more ftrongly than the nitrous acid does
vid bumidi. (3.) When manganefe is fa-
turated with phlogifton, it lofes its black
and aflames a white colour, which how-
ever difappears as' {foon as the phlogifton
is {feparated from it again. (4.) Without
combining it with phlogifton, there is no
way of producing a colourlefs folution of
manganefe in any acid; and, whenever
phlogifton' is wanting, the folution be-
comes blue or red. By means of thefe
four general qualities of manganefe, dif-
covered by a train of experiments, all its
known effe@s are eafily explicable, as will
appear from the following obfervations.

§ xv.

#
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§ xv.

Diluted vitriolic acid diffolves manga-
nefe only 1n part, whether digefted or
boiled with it, (§ 11. a). This part there-
fore ought to be feparated from the reft,
becaufe the folution of manganefe is ne-
ver colourlefs, except when combined
with phlogifton, (§ x1v. No. 4.) Whence
it follows, that this foluble part of it is
united with phlogifton. That manganefe
naturally contains but little phlogifton, has
been fome time ago taught by Mr Weft-
- feld ; but the caufe he afligns is not to be
admitted, tll it is confirmed by other ar-
guments, efpecially as nitre, without the
addition of phlogifton, may become al-
kalefcent, and that the fooner, if there be
a body prefent which is capable of uniting -
with the alkali, in which cafe a heat only
half as ftrong is requifite. This happensin
the calcination of manganefe with nitre ;
for if the mixture is diftilled, nitrous acid
is obtained in the receiver : But that {fome
phlogifton really enters into the compofi-
tion of manganefe, the following experi-
ments will thew: (a) If the folution of
manganefe in vitriolic acid (§ 11. 4, B)
be evaporated to drynefs, and then the re-
fiduum diftilled in the open fire in a glafs
retort, with a receiver applied to it, the
vitriolic acid does not feparate from the

‘manganefe
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manganefe till the retort begins to melt ;
but it is then changed into volatile {ulphu-
reous acid. The refiduum is black, and
nothing but common manganefe. (8) Let
the folution of manganefe in nitrous acid
(§ 1v. A) be put into a glafs retort, all the
liquid abftracted, and, when it begins te
foam, det a receiver, with fome water in
it, be applied. By aflow fire, the nitrous
acid, employed for the folution, will be
driven over in the form of blood-red va-
pours, and yield green volatile nitrous
acid. In the retort there will remain like«
wife real black manganefe.  (c) A folu.
tion of manganefe in vitriolic or pure ni-
trous acid, (§ 11. 1v. B, A) precipitated by
alkali of tartar, retains its colour ; but,
when calcined in the open air, grows black
(§ x1v. No. 3.). ~ Hence it follows, .that
‘manganefe contains phlogiften ; and, fince
the refiduums in the retort have loft their
phlogifton, by means of which they were
united with the acids, they are no longer
foluble in pure acids. If therefore vitrio-
lic acid be poured upon the refiduuin (a),

little or nothing of it- will be diffolved ;
but if the wvolatile wvitriolic acid, which
was driven over into the receiver, be pour=
ed upon it, it will again diffolve it, a fmall
portion excepted, for want of a fuflicient

quantity of acid ; for thereis fome of the
) acid
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acid loft during”the diftillation through
the lute. The fame thing happens with
the diftillation and folution of mangancﬁ,
in aitrous acid, ().

§ xvI.

Now, fince only a part of this mineral
is diffolved by the vitriolic acid, it may
be afked, Why the remainder does not
diffolve ? To this I an{fwer, The undiflol-
ved portion has parted with the little phlo-
gifton it naturally poflefled, to that por-
tion of manganefe which is taken up by
the vitriolic acid during the firft digeftion;
for, without that principle, manganefe is
infoluble. That the remaining manga-
nefe lofes its phlogifton, is evident from
~ this, that if nitrous acid be abftracted
from 1it, there appears little or no red va-
pour. ‘'That manganefe, according to its.
fecond general property, attracls Ph]Ogl-
fton more ftrongly when it is combined
with fome acid, the following experiments
will thew : (A) Levigated manganefe di-
gefted or boiled with a folution of fugar,
honey, gum Arabic, hartthorn, jelly, un-
dergoes no change. But on mixing the
manganefe with fome diluted vitriolic
or pure nitrous acid firft, afterwards
adding fome of thefe fubf’cances, and ex-
pofing the whole to digeftion, you per-
ceive with admiration how the black co-

Voor,-L F S dour
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lour vanifhes by degrees, and the folution
becomes as limpid as water. During this
phznomenon, a quantity of air-bubbles
1s difcharged with a violent effervefcence;
they are found to be aerial acid. Nay,
manganefe, in fuch a combination, thews
fuch a ftrong attracion for phlogifton, that
metals, not even the noble ones excepted,
render 1t foluble in thefe acids in a limpid
form ; and what is ftill more remarkable,
the volatile alkali, as well as the above
mentioned vegetable and animal fubftan-
ces, is entirely deftroyed. But of this
I fhall fpeak more fully hereafter. At
prefent I conclude from thefe experi-
ments, that the fuperficial particles of le-
vigated manganefe; on touching an acid,
acquire a great attraction for phlogifton ;
and if fuch an acid contains no phlogi-
{fton, nor the manganefe fo much as is re-
quifite for its entire folution (§ 11. 1v. A, A),
thofe fuperficial particles attract as much
of the phlogifton as is required from the
particles next adjacent to them, which
have not yet come in conta@ with the
acid. This 1s the reafon why the exter-
nal particles diffolve in vitriolic or nitrous
acid ; and the internal, or thofe lying
neareft under the external ones, having
- been deprived of their phlogifton, remain
undiflolved ; but thefe likewife diflolve as
foon as the requifite phlogifton is com-
municated
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municated to -them from the above men-
tioned fubftances, fuch as fugar, &e.

§Xv11.

We now come to {peak of the effe@s
of concentrated vitriolic acid on man-
ganefe; (§ 11 ¢). It is remarkable, that
~'this acid diffolves the manganefe en-
tirely without the addition of any phlo-
gifton. It would be difficult to compre-
hend whence the phlogifton in this cafe
thould come, if we were not certain that
feveral fubftances, which have a great at-
tration for phlogifton, can attra& it in
a red heat. Quickfilver, and filver when
diffolved in the pureft nitrous acid, really
lofe the phlogifton (§ 1v.), which is a
conftituent part of thefe metals. =~ This
appears from the red vapours, under the
form of which the nitrous acid arifes; and
the diffolved metallic earth cannot be
- again reduced to its metallic form, till
it has again acquired the loft phlogifton,
~ which is effected either by precipita-
_tion with complete metals, or elfe’ by
means of heat alone. It is known, that
nitrous acid, when combined with a little
~ phlogifton, adheres afterwards to abfor-
bent bodies fo loofely, that it may be ex-
pelled from them by vegetable acids. If
a {mall glafs retort, filled with nitre, is
kept upon the fire, till the nitre fhall

= . have
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have been in a red fufion for half an
hour, it is found, after cooling, to have
acquired fome phlomf’ton. For, when
rubbed with tamarinds, a ftrong fmell of
aquafortis rifes ; and it likewife deliquefces
in the open air, though there is no mark
of any fuperabundant alkali. And what
elfe can be the caufe, that fuming nitrous
acid, when diftilled; rifes at laft, when

the retort is nearly of a white heat, in
blood-red vapours, whereas it afcends du-

ring the diftillation in'a limpid form like
water? I could adduce many more expe-
riments to-prove, that phlogifton is con-
tained in fire, if I was not afraid of ren-
dering this differtation too long. This,
however, I may add, that the following
~ obje&ion is void of foundation: Why,
if what I aflert was really the cafe, the
calces of the ignoble metals are not equal-
ly reducible by heat? fince all bodies have
not an equal degree of attraction to phlo-
gifton.

Thus manganefe can attrad the quap-
tity of phlogifton neceflary for its folu~
tion, by means of concentrated vitriolic
'acxd, from heat. " It is not probable, that
the concentrated acid undergoes a decom-
pofition in this degree of fire ; for if you
faturate half an ounce of this acid with
alkali of tartar, and afterwards calcine in

a retort, with a receiver applied, an ounce -

and

= AR TV
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- and a half of powdered ‘manganefe, with
an equal quantity of the fame vitriolic
acid, then diflolve the calcined mafs in
diftilled water, and likewife wath well the
receiver, which contains fome drops of
vitriolic acid, which are alfo to be add-
ed to the folution; and laftly, add the
fame quantity of alkali, there will be no
mark either of abundant alkali or acid.
Thence i1t may be concluded, that the
phlogifton in the vitriolic acid (if there
really exifts any in it) contributes no-
thing to the folution. But the manga-
nefe, precipitated with alkali, contains a
confiderable quantity of it ; in confequence
of which, it is afterwards entirely foluble
in acids, without the addition of any
phlogifton.

§ xviir.

Manganefe is often mixed with hetero-
geneous earths, which are not to be rec-
koned as its conftituent parts. Among
thefe are, (1.) a little iron ochre. - This
was the reafon why the mafs in the retort,
after diftillation, was red on the outfide
(§ 11. ¢), becaufe it was there expofed to
the greateft heat; whence the vitriolic acid,
that was combined with the iron, quitted
it. CGalx of iron is befides eafily obtained
- from the folutions of manganefe in acids.
If a few drops of a folution of alkali are

F3 dropped
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dropped in, the iron will be precipitated
firft, becaufe it has lefs attraction for the
'1(.1d than the phlogifticated manganefe
has. That this fmall quantity of calx of
iron is only mechanically mixed  with
manganefe, has been proved by Mr Pott,
and afterwards by Mr Rinman, though
Mr Weftfeld looks upon it as a conftituent
part of manganefe. (2.) Some filiceous
earth is likewife found mixed wicth man-
ganefe, but it does not enter into the fo-
lution, (§ 11. D). That the filiceous earth
is not pure, appears {from experiment ; but
it may be obruained quite pure by means
of proper acids. (3.) A little calcareous |
earth, which, as far as I know, has not
hitherto been taken notice of. It ig
this with which the feparated filiceous
earth is mixed, (§ 11. D) ; and, in confe-
quence of its abforbenc nature combmmg
with the vitriolic-acid, it forms a neutral
falt, which is foluble 1n water, and forms
with Borax a brown glafs (§ 11. D), on ac-
count of the fulphur produced during the
fufion ; of which I {hall {peak more par-
ticularly hereafter, § xxxI11.

§ x1x,

If the falt, confifting of vitriolic acid
and manganefe (§ 11. ¢), be again diffol-
ved in diftilled water, and afterwards cry-
ftallifed, it will be obtained in a ftate of

R purity,
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purity, containing nothing of the admix-
tures, mentioned in the preceding para-
graph. From it manganefe, faturated
with phlogifton, may be precipitated by
alkali of tartar. That this manganefe is
really faturated with phlogifton, appears
from this, that it cannot be united
with more phlogifton, fo as to yield any
metallic fubftance. If Mr Weftfeld had
examined this precipitate a little more,
he certainly would not have pronoun-
ced it to be the earth of alum. The
earth, thus obtained, is without the lealt
particle of iron, and is befides endowed
with all' the properties which mineralo-
gifts afcribe to manganefe, after the phlo-
gifton has been feparated from it by cal-
- cination in the open air, (§ xv. ¢). Thence
I infer, that Mr Weftfeld’s Diflertation
affords no inftruétion whatfoever.

§ xx.

The effets of volatile fulphureous acid
on manganefe clearly prove what has been
afferted (§ 111.). The manganefe attraéts
the phlogifton contained in this acid,

- which is the caufe of its great volatlhty,

and which renders the manganefe {olublein
the now pure vitriolic acid. If this folu-
tion be mixed with concentrated vitriolic -
acid, and diftilled, no volatile fulphure-
ous ac1d 1s obtained ; and if it be preci-
Fg ‘ pitated
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pitated by means of fixed vegetable alkalj,
vitriolated tartar is obtained. This proves
that manganefe has a ftronger attraction
for phlogifton than for vitriolic acid in the
noift way.
§ xxI1.

The effe@s of nitrous acid on manga-
nefe coincide, upon the whole, with thofe
of vitriolic acid. If this acid could fup-

-port {fuch a degree of heat as the other in

a ftate of concentration, it would alfo en-
tirely diffolve the manganefe without the
addition of any phlogifton. But as this
is not ‘the cafe, it is neceflary to fupply
the defect of phlogifton. The extrane-
ous {ubftances mixed with it appear in this
procefs more clearly, (§ xviir.). Here the
pure filiceous earth remains undiffolved at
the bottom ; but another unknown earth
unites with the nitrous acid, and yields
cryftals, (§ 1v. ¢). It hkew1fe may be
precipitated by the vitriolic acid ; and this
is the precipitate mentioned in the fame

place (u), as infoluble in water. The

calcareous earth, with wvitriolic acid,
forms gypfum, and the {mall portion of
iron is readily {eparated, by means of
a few drops of alk1h of tartar, (§ xvur
No. 1.). :

§ xxr1,
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YV XXIL

All this appears {till more clearly with
phlogifticated nitrous acid. 'Thé manga-
nefe decompofes this acid for the fame
reafon as it does the volatile fulphureous
‘acid (§ xx.).  That the phlogifton of the
acid really combines with the manganefe,
appears from this, that on adding to fuch
a folution fome vegetable acid, there is
no fmell of aquafortis obferved, (§ xvir.)
and the-diftillation with pure vitriolic acid
yields limpid, by no means yellow, nitrous
acid. = There appears no effervefcence
here, as happens with the folution in pure
nitrous or vitriolic ‘acids, on adding a lit-
tle gum or fugar (§ xvi. a). It is well
known, that a great quantity of aerial
acid is conftantly developed in the decom-
pofition of any animal or vegetable {ub-
{tance. Now, fince manganefe, aflifted
by acids, has the fame effe&t upon thofe
fubftances as air and’ other bodies have,
which extract from them their phlogifton,
there muft neceflarily be, in this procefs,
a feparation, or perhaps a generation of
aerial acid. But, in the prefent cafe, with
phlogifticated nitrous acid, no fuch effer-
velcence can take place, becaufe it is com-
‘bined with pure phlogifton ; and if this
be again feparated, I do not fee why aerial
acid fhould be extricated. Moreover, man-

’ ganefe,
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ganefe, when united with nitrous acid
and metals, arfenic or oil of turpentine,
is entirely diffolved without fhewing any
effervefcence. |,

§ xxi11.

The vith paragraph fhews the effects of
muriatic acid. In this cafe, perhaps, it
does not immediately appear whence man-
ganefe fhould obtain its phlogifton ; no
phlogifton being added here, and the en-
tire folution taking place without heat.
There occurs, indeed, here a circumitance,
which certainly proves that muriatic.acid
contains fome phlogifton; a property which
one thould have attributed to the nitrous
acid, chemifts having been of opinion that
this principle was prefent n-a pretty
large quantity, as one of its conftituent
parts. But this we now reverfe, and at.
tribute phlogifton to the muriatic acid.

Muriatic acid, when digefted in thecold
with manganefe, 2fflumes a dark-brown
colour (§ v1. 4); for, fince this fubftance ne-
ver affords a colourlefs folution without
. phlogifton, the prefent folution will be ei-
ther blue or red (§ xrv. 1v.), though: the
muriatic acid is capable of diffolving man-
ganefe, without the addition of “the in-
flammable principle. In this cafe, the co-
lour has more of brown than red, on ac-

count of the fine particles of the mangas
' nefe
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nefe floating in the folution, and not
eafily finking to the bottom ; for, with-
out thefe particles, the folution 1s red;
and red mixed with black yields a brown
colour. - Manganefe adheres here loofe-
ly'to the muriatic acid; fo that it may
be precipitated by water; and the preci-
pitate thews the fame properties as com-
mon - manganefe. - Whenever I expofed
the ‘mixture of manganefe and muriatic
acid to digeftion, an effervefcence enfued
with a {mell of aqua regia, (§ vi. B). -

-~ In order to fet this new difcovery in a
clear light, I tied to the neck of a retort,
which contained a mixture of manga-
nefe and muriatic acid, an empty bladder,
and put it into Hot fand. An effervefcence
- enfuing, the bladder was filled. When
the acid no longer occafioned any effer-
vefcence, which was a f{ign of its fatura-
tion, 1 took the bladder off; and found
that the air had rendered the bladder yel-
low, as nitrous acid would have done;
but there was not the leaft mark of aerial
acid, only a very fenfible pungent {mell,
highly oppreflive to the lungs, and refem-
bling the {fmell of warm aqua regia. The
{olution 1n the retort was clear, and of a
yellowith hue, which was owing to the
iron contained in it. If you with to be
convinced, that the manganefe, thus dif=
folved, likewife contains phlogifton, you
fhould precipitate the folution with alkali
: Of_
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of tartar, edulcorate the precipitate, and
treat it in :the manner above mentioned,
(§ xvi. A, B, ¢): But whence did it acs
quire . its -phlogifton? ¥rom the muriatic
acid.  The matter of heat has no fhare
here, becaufe the {olution becomes limpid
without it, if it be only expofed to the
air for a few hours. The following is the
theory of the folution : The manganefe is
firft attacked by the acid,and thus we have
a brown folution. The manganefe, when
diffolved, acquires, bymeans of the acid,
a ftrong attraction for phlogifton, (§ x1v.
No. 2.); and really attraéls it from the par-
ticles with. which it is combined. Thefe
particles - having thus loft one of their
conftituent pares, and  being but very
loofely combined with the phlogifticated
manganefe, are expelled from it by the
remaining muriatic acid, which has not
yet {uffered any decompofition, and now
appear with an effervefcence, as an highly
elaftic air; the brown colour has now
difappeared, and the folution is become
limpid. :

S xxive

The marine acid {eparated from phlogi-
{ton, one of its conflituent parts, unites
with water-ina very {mall quantity only,
and gives ita flight acid tafte: But, when-
ever it is enabled to combine with phlo- -

gifton,
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gifton, it affumes its form_er.natu.re, and
again becomes a true muriatic acid. In
order to difcover the properties of this ae-
rial fluid, ‘it is beft to cxamine it in its
elaftic ftate. Common muriatic acid istobe
mixed with levigated manganefe in any
quantity in a glafs retort, which is to be
put into warm fand, and a glafs receiver
applied, capable of containing about twelve
ounces of water. Into the receiver put
about two drachms of water; the joints
are to be luted only with a piece of blotting
paper tied round them. In a quarter of
an hour, or a little longer, a quantity of
elaftic acid, going over into the receiver,
gives the air‘contained in it a yellow co-
lour, and then it is to be feparated from
the retort. At this time, if the paper
has been clofely applied, a portion of the
aerial fluid will ruth out with fome force 5
and you therefore muft have a cork ready
to clofe it immediately ; and then an-
other receiver, with two drachms of wa=
ter:in it, thould be applied to the retort
as ‘before ; and thus feveral fuch veflels
may be filled with dephlogifticated mu-
riatic acid.  In ‘the procefs care thould
be taken,  that the retort be fixed in
{uch a pofture, that if a few drops thould
rife‘into its neck, they may run back in-
to-the body. - The water put into” the
- receivers ferves to condenfe the vapoursof
N : marine
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marine acid, fhould any go over. 1 fil}
feveral glafles at once, in order to get a
good quantity, and to avoid the trouble
of repeating the procefs as often as I want
fome of the fluid for my experiments. It
1s better to make ufe of fmall veflels for
receivers, becaufe a great part of the acid
is loft every time the cork is taken out.

§ xxvV.

The bBodies which I wifhed to expofe to
the a&ion of this dephlogifticated aerial
fluid were fixed in a glafs tube, which
pafled through the cork of the receiver. I
obferved that the corks (o) became yel-
low within the receiver, as from aquafor-
tis, and the lute was likewife corroded
durmg the diftillation. (8) Paper colour-
ed with lacmus became nearly white ; all
vegetable red, blue, and yellow flowers,
grew hkewxfe Whlte in a fhort time ; the
{fame thing happened to green vegetables: -
Meanwhile, the water in the veflel was
changed into a weak but pure muriatic
acid. (c) The former colour of the
flowers, or of the green vegetables, could
not be recovered either by alkalis or
acids (p), exprefled oils and animal fat,
whether dropped into the tube, or {fmear-
‘ed upon it, grew in a fthort time as tena-
cious as turpentine. (&) Cinnabar grew
white upon the furface, and, when it was

wathed
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wathed in water, a pure folution of cor-
rofive fublimate was obtained ;:but {ul-
hur was not changed ; (r) vitriol of iron
grew red and deliquelcent ; vitriol of cop-
per and zinc remained unchanged; (c)
iron filings, put into the tube, were dif-
folved. The folution, after being evapo-
rated to drynefs, and then diftilled with
the addition of fome concentrated vitrio-
lic acid, again yielded pure marine acid, in
which gold remained undiffolved. (u) All
the metals were attacked ; and, with re-
gard to gold, it is remarkable that its fo-
- lution inthis dephlogifticated muriatic acid
. yields with volatile alkali aurum- fulmi-
" nang. (1) When fome volatile alkali, prepa-
red from {al ammoniac and quicklime, was
- dropped upon the tube, a white cloud was .
produced, and a great number ofair-
bubbles were difcharged from them, which,
on burfting, yielded a vapour. (&) Fixed
~ alkali was changed into common falt,
which decrepitated, but did not detonate
in the fire. (1) Arfenic became deliquef-
~ cent in this vapour; (M) infe&s inftant-
ly died in it; (~) and fire was inftanta-
neoufly extinguifhed.

~ § xxvI.

This fufficiently {hews how ftrong an
attration dephlogifticated muriatic acid
has for phlogiften. Perhaps StAHL ob-
tained
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tained {fucha dephlogifticated muriatic acid
by means  of iron, and, from the yellow,
colour of the cork, was led to {uppofe that
the muriatic had been changed into the
nitrous acid. If you make a mixture of
manganefe, muriatic acid, or diluted vi-
triolic acid and alcohol, and, after digeft-
ing it in a well clofed phial for fome days,
diftil it by a gentle fire, no effervef-
cence enfues ; but the {pirit of wine goes
over, and, whatis very remarkable, has a
ftrong {mell of nitrous zther. The rem4in-
der in the retort will have loft its acidity,
and be faturated with manganefe. If me-
tals, fugar; linfeed, or oilof turpentine,
be combined with a mixture of pulveri-
zed manganefe and muriatic acid, no fuch
-dephlogifticated muriatic acid is produced;
becaufe, ‘in this cafe, a fufficient quantity
of phlogifton is prefent for the elaftic
acid to unite with. It is remarkable of
quickfilver, that a great part of it enters
into the folution, and may be afterwards
again obtained by cryftallifation with all
the properties of ‘corrofive fublimate. If
plates of pure gold be put into a mixture
of pulverized manganefe and pure muria-
tic acid, it will afterwards appear that gold -
as well as manganefe is contained in the

{olution.

§ xxviL
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§ xxvIL

As fluor acid ylelds a prec1p1tate w1th
manganefe, (§ vrt.),1t is eafily underftood
why it diffolves {o litdde; for the fale
formis a fine pellicle round the particles of
the manvaneie, and thus prevents'the acid
from penetrating any farther. ' The fame
thing happens with the acid of phofpho-
rus, (§ viin); for microcolmic falt like-
wife produces a precipitation,

- § xxviit.
The effe@s produced on manganefe by

the acid of tartar are remarkable, on ac-
count of the effervefcence. Manganefe
does not enter with any actd into a colour-
lefs combination, without being firft united
with phlogifton. The {mall portion of
phlogifton, which it naturally contains
(§ xv. A, B, c), may ferve to render it {o-
luble in " all acids; but this only in very
{fmall quantity. . The effervefcence which
‘happens in the prefent cafe thews, that'a
part of the acid of tartar is entirely de-
ftroyed, in confequence of the combina-
tion of its phlogiftic part with the manga-
nefe, as is explained in § xx11. in which
the deftru@ion of animal- and vegetable
fubftances is defcribed. To this it may
‘be added, that if you make the folution
with a proper proportion of fugar, gum, -

Vor. L G ©e.
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&c. there will not remain the leaft mark
of thofe fubftances, (§ xvi. a). * This is
eafily proved; for, if fuch a folution be
filtered, infpiffated, and {lowly calcined
with concentrated vitriolic acid, there
thould neceffarily appear fome blacknefs
from the burned fugar, which however
does not take place. During this decompo-
fition of fugar or gum, there arifes a va-
pour that vellicates the nofe; and, if it be
colle¢ted in a receiver, it appears to be
pure vinegar. From diluted vitriolic acid,
fugar and manganefe, this acid is obtain-
ed in its pureft ftate.

§ XXIX. ,

Among the vegetable acids, diftilled vi-
negar combines moft loofely with abfor-
bents ; for the acids of lemon and tama-
rinds expel it from ‘its union with fixed
alkali in acetated vegetable alkali, (terra
foliata tartari). Its inflammable part is
more clofely united than in the reft of

the vegetable acids, fince it arifes with it -~

into the receiver, which is not the cafe
with the other acids which are deftroyed,
except the volatile dry acids of benzoin
and amber. Hence‘it appears, that vine-
gar adts upon manganefe in no other man-
ner than diluted nitrous and vitriolic acid
do, (§ xvi—xx1.). - Af this ‘acid had a
greater attraction for phlogitticated manga-

: nefe,
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fiefe, of if its phlogifton was not {o clofe-
ly combined, the manganefe would de-
compofe it, as really happens with phlo-
gifticated vxtrmhc acid, with volatile ni-
trous acid, and the acids of tartar and
lemon.

§ 2xx.

~ The acid of lemon is likewife decom=
_pofed by manganefe, as well as that of am-
ber. During putrefation and combuftion
the acid of lemon alfo yields a great deal
of aerial acid, which is here the real caufe
of the effervefcence during the folution.
The brown colour afflumed at firft by the
folution, is a proof that the acid of lemon
can diflolve the manganefe, without its
being -firft united with phlogifton. The
acid of tartar produces likewife in the be-
ginning a folution of a fomewhat brown
colour. The caufe of this colour is the
very fame with that afligned with refpect
to the muriatic acid.

§ xxx1.

The x1ith paragraph fhews thart aerial
acid too has fome effe¢t upon manganefe.
I have related this experiment to thew,
that, from a folution in any acid, if there
be an excefs of the acid, all the manvra-
nefe is not precipitated by vegetable alka-
L, though it be added till the acid 1s com-

G2 pletely
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pletely faturated ; for the'aerial acid, which
is extricated from the alkali, diffolves part
of the manganefe.

§ xxx11.

The peculiar kind of earth found in all -
the limpid folutions of manganefe, and
mentioned § xvirr. No. 4. remains to be
more carefully examined. I thall here
fpeak of a few particulars in which it dif-
fers from others. :

(a) The fmall cryftals which appear on
the evaporation of the folution of manga-
nefe in nitrous and muriatic acids, § 1v. c,
§ vi. D, confift of this earth combined
with thofe acids.  They are eafily foluble
in water, and may be freed from the ad-
hering folution of manganefe, by repeated
evaporation and cryftallifation. They are
infoluble in {pirit of wine, have an auftere
tafte, and do not attrac&t moifture from the
atmofphere. () Diffolved in water, they
are neither precipitated by fixed nor vola-
tile cauftic alkalis, nor by lime-water;
but, on addition of the mild, fixed and
volatile alkalis, an earthy precipitation
takes place. ( ) This precipitate, after
being edulcorated and dried, is white, and
effervefces with all the acids. - If calcmed
it grows a little bluith, and produces no
effervefcence with acids, but is diflolved
by them when heat is applied. It is not

‘ {foluble
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foluble in water, but expels the volatile
alkali from f{al ammoniac. - (D) Expofed
to the blowpipe, it is at laft changed into an
opal-coloured glafs, which 1s agam {oluble
in acids. (£) With fixed alkali it under-
soes no change. (r) Borax diffolves it
with effervefcence, and thus forms a glafs,
which is colourlefs and tranfparent as long
as it continues hot, but opaque when cold.
(¢) The folution of this earth in nitrous or
muriatic acids is not precipitated either by
phofphoric, tartar, or fluor acid, though it
1s by all ammoniacal falts containing thefe
acids. (u) This folution is prec1p1tatcd
by vitriolic acid, and the precipitate is in-
{oluble in water (§ 1v. v1. B, ¢). It islike-
wife precipitated by vitriolated vegetable,
foflil, volarile alkalis, and lime ; as alfo by
iron, copper, and zinc, combined with
the-fame acid. - (1) The vitriolic acid: is
- not feparable from this earth, either by
alkali, lime, or folution of filver or quick-
filver, The only means to effe@ this fe-
paragion 18 to_ convert the acid into ful-.
phur. This may be done, by mixing the
edulcorated precipitate with alkali of tar-
tar, and a little charcoal powder, fufing
the mixture, afterwards diffolving the
mafs in water, and edulcorating the pow-
der that lies at the bottom, which then
may be again diffolved in nitrous acid,
and thus purified from the charcoal. (K)
s ey
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By fufing it with black flux and powder
of charcoal I obtained no metallic fub-
ftance.

Hence it appears, that this earth differs
from all other earths hitherto known. But
1 am alfo convinced from experiments,
thar this earth is not found in manganefe
alone: For, when you lixiviate potathes
made of trees, or other {maller vegetables,
in order to free them from vitriolated tar-
tar, and afterwards diffolve them in pure
nitrous or muriatic acid, filter the folu-
tion, and dilute it with water ; then, on
pouring into it fome drops of vitriolic
acid, you obtain, in'a quarter of an hour’s
time, a fine white precipitate, which con-
fifts of this earth and wvitriolic acid, and is
exactly the fame with the precipitate of (B).

§ xxx111.  Manganefe united with Phlogifion,

In order to obtain the manganefe in
this ftate pure, it ought to be precipitated
from limpid colourlefs folutions by alkali
of tartar. The fhorteft way to obrain it
in this manner has been already mention-
ed § x1x. It 1s white like chalk, and I
fhall call it for the future phloy ﬁzcated
mangansfe.  That this precipitate contains
phlogifton, has been already evinced by
{everal experiments; and it has been like-
wife mentioned that it lofes its white co-

Iour by calcination in an open fire. The
fame
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fame circumftance is obferved ‘when the
folution of manganefe is precipitated by
fixed or volatile cauftic alkalis: For thus
a white precipitate is obtained, which,
when expofed to the air, foon' grows
dark-brown, but retains its colour when
kepr in a clofe glafs veflel. The manga-
nefe, however, precipitated by fixed ve-

getable alkali, retains ‘its white colour in
the open-air. ~The reafon of this is, be-
caufe it is united not only with phlogifton,
but likewife with aerial acid ; the precipi-
tate is confequently, properly {peaking, a
falt. ' No folution' of manganefe in acids
is‘decompofed by air alone ; whence:it ap-
pears, that the acids enhance the at-
traltion of ‘manganefe for phlogifton.
The manganefe, therefore, of which Mr
Rinman {peaks in his Effay, muft be a
white manganefe prepared by art.

§ xxx1V.

(a) If you dilute a {folution of manga-
nefe with a good deal of water; and after-
wards precipitate it with cauftic alkali,
the precipitate from the very beginning 1s
brown, and has all the properties of pure
manganefe. Here it evidently appears,
that the air contained in the water is {nf-
ficient to attract the phlogifton of the
manganefe as foon as it 1s feparated from

“the acid.’ For the {ame reafon, manganefe
G g precipitated
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precipitated from its folution by lime-wa-

«ter, is-brown; but, on adding moze of a

~concentrated folutlon of manganele, and
afterwards fome, cauflic alkali,. the preci-
pltate is:white ; -becaufe the air contained
in the, water,. being; already faturated with
-phlogifton, is not able to combine with
517} mone. & b3

{8) ! On diftilling an ounce dnd an half
of phlogifticated manganefe in.a glafs re-
tort with a ftrong fire, a great quantity.of
aerial acid, with {ome. drops of 'water,
came over: ~ The retort being ftill warm,
I poured the manganefe out upon a piece
of paper, when it immediately grew red

hot, and fet the paper on fire.

(c) The fame experiment was repeated
with a drachm ; and an empty. bladder
was tied to the neck of the retort; the
diftillation was continued with a f{trong
fire as long as the bladder was diftended
by the air.

This air . occupled the {pace of three
ouncesof water. - The refiduumin the re-
tort afterwards weighed thirty-five grains,
was of a light grey colour, diffolved in
acids, without the addition of phlogifton,
witha great heat. At that degree of heat,
at which fulphur’ finokes, but does not
take fire, it grew. black, and began to
turn red hot. - From thefe experiments,
it follows, that, in clofe veflels, phlogifton
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does not feparate from manganefe, if the
accefs of air be prevented, (§ x1v. No. 3.)

§ xxxV.

In' § zv. L obferved that manganefe
decompounds nitre, and that the acid paf-
{es over. - This does not-happen till the
mixrure grows red hot. = (a) If phlogifti-
cated manganefe be mixzed with an equal
quantity of purenitre,and diftilled in aglafs
retort provided with a receiver;itisobferva-
ble, that the mixture begins to grow black
before the retort becomes red hot, but no
nitrous acid goes over. If it be afterwards
lixiviated, there appears no mark of any
uncombined ‘alkali in the hxivium; but,
on mixing the folution with tamalmds
an odour of aquafortis immediately arifes.
(B) If three parts of phlogifticated man-
gancfe, mixed with one part of finely
powdered nitre, be diftilled in the fame
manner, but the' diftillation be {topped as
{foon as the mixzture grows black, the nitre
15 found to be alkalized ; no nitrous acid,
however, 1s found in the receiver. All this
proves clearly, that phlogifton is'contained
in manganefe,

§ xXxxvIL

I likewife examined the effects produced
on manganefe by unctuous oils, and in-
flammable bodies,

(4)
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(a) One part of finely powdered man.
ganefe, digefted with four parts-of clive
oil, underwent no change; but as foon as
the oil grew hotter, the mafs began to ef.
fervefce violently, which is owing to ‘the
-extrication of aerial acid. After the mafs
was become cold, the manganefe was
found to be diflolved, and had the con-
fiftence of falve. (B)-A mixture of finely
powdered manganefe and charcoal was
diftilled in a fmall glafs retort, to which
an empty bladder was tied. - When the
- retort began to melt, a quantity of aerial
acid was extricated, and filled the bladder
(§ xx11.).  ‘The remainder in the retort
was for the greateft part {foluble in {pirit
of wvitriol, without the addition of any
phlogifton. = Spirit of wine, 2ther, oil of
rurpentine, produced  no change upon
manganefe by themfelves.

§ xxxXVIIL

(a) Half an ounce- of powdered man-
ganefe mixed with two drachms of pound-
ed fulphur were expofed to-diftillation in
a glafs retort.. A part of the fulphur rofe
to the neck of the retort,and fome of thevo-
latile ‘acid penetrated through the lute;
at laft the retort melted. After the refi-
duum was cold, it weighed g% drachms,
and appeared of a yellowith grey colour.
It diffolved in fpirit of vitriol with effer-

velcence,
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vefcence, and with an hepatic {finell ; when
it was filtered, fome fulphur remained on
the filter. !t 1s infoluble in water. Upon
calcination in the open air, the fulphur
was volatilifed, and the mafs aflumed a
brown colour.  After this procefs a good
deal of the mafs diffolved in warter, and
thot into cryftals, which were exally like
thofe of parag. xx11. The infoluble refi-
duum being calcined with more fulphur
in the fame manner, was at laft entirely
reduced to fuch cryftals. This has alfo
been obferved by Mr Weftfeld ; but he
fuppofed them to be alum, to which I can
by no means affent. ;

§ xxxviir.  With Nitre and fixed Alkal;.

(4) Nitre triturated with manganefe to

a fine powder, and ftrongly calcined in a
crucible, lofes its acid, and the manganefe
combines with the alkali, forming a dark-
green mafs, which is foluble in water,
communicating to it a green colour. The
colour is in reality blue (§ x1v. No. 4.);
for, after the folution has been kept for a
few days in clofe veflels, a fine yellow
powder precipitates by degrees, which for
the greateft part is nothing but crocus
martis, and the folution afterwards turns
blue. (8) In fuch a folution, the manga-
nefe 15 very loofely combined with the
alkali ; for it can be feparated from it by
water
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water alone; ., This mixture. is at firft of 4
violet colour, grows afterwards red, and
when ‘the red. particles come into clofer
conta@ with- one anothery the red colour
difappears, -and the powder. precipitated
has the natufal colour of manganefe. (c)
The fame.thing. happens if .the blue folu-
tion - of manganefe be mlxed with a few
drops 1 of an, acid, or if.the folution has
been expofed for.a few days to the open
air j the cauftic alkali,. in this cafe, unites
with the .aerial acid, which, is , prefent in
large quantity insthe atmof{phere; and for
this reafon, the manganefe  muft alfo fall
down. . (D) Probably the ifine particles of

manganefe have naturally a dark-red co- '
lour; which becomes vifible when they are
feparated from one another, without, how-
ever, being perfectly dxifolved in a men-
firuum., (8). The precipirate, ' produced
by an acid, s ftill real manganefe, a part:
of which is:foluble. in acid of vitriol, but
not the whole: (§ 11. A ), unlefs there bc add-
ed  fome phlogjiton. Hence- it follows,
that, nitre is. not’gapable of depriving the
mangancfe of itsimatural: {inall  quantity
of phlogifton (§ xv.) 3 confequently the
alkalifation of nitre cannot be afcribed to
the natural phlogifton of. the manganefe.

(r) If the folution () be mixed with di-
Iuted; vitriolic acid to fatur tion, the red

colour difappears, and the folution grows
- colourlefs,
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colourlefs. The reafon of this is, becaufe
there is always fome undecompofed nitre
in the alkali of nitre, the acid of which
has taken fome phlogifton  from the red
heat (§ vi1.). . This phlogifticated nitrous
acid is in the prefent cafe {eparated from
its -alkali by the vitriolic -acid, and dif-
folves the manganefe according to the
reafons mentioned in § xx. xx1t. (¢) Man-
ganefe fufed with alkali of tartar has near-
ly the fame properties with chat treated
with nitre, the laft excepted from the
want of {ulphur. (1) If charcoal in pow-
der be mixed with the melted green mafs,
an effervefcence enfues (§ xxxv1. 8), and
the mafs aflumes a light grey colour ; it
likewife ' yields a white folution with wa-
ter ; what remains on the filter is phlo-
gifticated manganefe. (1) If finely pow-
dered arfenic be added to fuch an alkaline
folution of manganefe during its ftate of
fufion, the green colour alfo difappears,
and a white one is produced. If the mafs
- be diffolved in water, phlogifticated man-
ganefe is precipitated. This is certainly
a very remarkable pheznomenon. 1 here
{ee, that phlogifton a&tually enters into the
_compofition of arfenic. The fame thing
likewife follows from par. xx11. in which
I'mentioned, that arfenic is capable of
rendering the folution of manganefe in
acids limpid, I here alfo recolle@ted the

volatile
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volatile nitrous acid that is produced
by means of arfenic. I thought, if the
arfenic could be deprived of its phlogifton,
quite different properties would appear.
The experiments which I made according
to this conjecture were crowned with fuc-
cefs, and I found out two ways of refol-
ving arfenic into its conflituent parts,
which are a peculiar acid, and the uni-
verfal inflammable principle.

§ xxx12. Effects of Sal Ammoniac.

(a) Half an ounce of phlogifticated
manganefe, mixed with an equal quanti-
ty of powdered fal ammoniac, was diftil-
led in a glafs retort. I obtained in there.
ceiver dry volatile alkali, and towards the
end fal ammoniac in the neck of the re-
tort. (8) Half an ounce of pure phlo-
gifticated manganefe (§ xx1v. B, c), mix-
ed with two drachms of pounded fal am-
moniac, were expofed to diftillation, and
1 obtained cauftic liquid volatile alkali,
Both the refiduums in the retort were
fufed ; they were foluble in water. (c) An
ounce of well triturated manganefe was
diftilled with half an ounce of fal am-
moniac, when a liquid volatile alkali came
over, the {ame as that which is prepared
by means of quicklime. There likewile
fubiimed a little fal ammoniac; the refi-
duum was put into water, but there re-

mained
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mained a good deal of manganefe undif-
folved. As manganefe is not foluble in
acids without being combined with phlo-
gifton, a queftion arifes, Whence the man-
ganefe obtains the phlogifton in this pro-
cefs? (p) If finely pounded manganefe
be expofed with pure nitrous acid and
fome volatile alkali to digeftion for feveral
weeks, you will obferve 2 great number
of air-bubbles rife to its furface. This
kind of air, colle®ed in a bladder tied to
the neck of the flatk, is not aerial acid,
but of a quite different nature. Durmg
the digeftion, the volatile alkali is entire-
ly decompofed ; for if the folution be
mixed and diftilled with a {ufficient quan-
tity of quicklime, not the leaft fmell of
volatile alkalt appears in the receiver. In
this procefs, the phlogifton, one of the
" conftituent parts of volatile alkali, has
combined with the manganefe, and thus
rendered the acid of nitre capable of adt-
ing upon the manganefe. The elaftic fluid,
colle@ed in the bladder, has been e1ther
feparated from the volatile alkali, and is
then 1ts -other conftituent part, or it is a
product arifing from its decompofition,
- That the nitrous acid has no fhare here,
is clearly proved by the following procefs:
(e) I repeated the very fame diftillation
with manganefe and fal ammoniac; as in
¢; but, inftead of the receiver, I ap-

plied
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plied an empty bladder, which in thefe
experiments 1§ always to be faftened very
exactly to the neck of the retort. It hap-
pened here as I expeted ; I obtained the
fame kind of air in the bladder as in the
preceding experiment ; and now I under-
{tand the nature of the procefs in £, and
how this procefs is to be explained. The
manganefe had combined with the phlo-
gifton of the fal ammoniac (refolved by
the heat into vapours), that is, the phlo-
gifton of the volatile alkali ;" and thence
- arofe the elaftic fluid ; and the muriatic
acid, which was before united with the
volatile alkali, could not now but unite
with the phlogifticated manganefe. But
~ fince this alkali contains more phlogi-
“fton than the manganefe requires to be
combined with, in order to be foluble in
muriatic acid (for #itrum flammans will de-
flagrate, but not a {folution of phlogifti-
_cated manganefe in nitrous acid, after be-
ing evaporated to drynefs), the reft of it
combines with another portion of the
manganefe, which being thus phlogiftica-
ted, caufes the alkali togo over in a cauftic
ftate, for the reafon afligned in par. Xxx1x.

B; and thus it likewife appears whence .

the air-bubbles come, which are obtained
from: cauftic volatilezallals (§ xxv. 1.), vz
the dephloglf’ucated marine acid in - this
procefs combines,in confequence of itsgreat

attraction:
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attraGtion for phlogifton, with that of the
volatile alkali, and thus a part of this falt
is neceflarily decompofed.

' § XL. Effelis of Arfenic, Orpiment, and An-

timon 2y e

(a). Powdered manganefe, mixed with

an equal quantity of arfenic, was diftilled,

- when all the arfenic came over, and the
 manganefe remained behind unchanged.
(8) Manganefe, diftilled with an equal
quantity of orpiment, yielded fome vola-

tile fulphureous acid, which was followed

by a {mall portion of yellow fublimate,
‘and at laft a little red fublimate. Iin-
creafed the fire by degrees, till the retort
began to melt ; but the orpiment remain--

ed attached to the manganefe. (c) The-
fame thing happened when manganefe
was treated with an equal quantity of an-
timony, which likewife yielded a pungent
{fulphureous acid, but no fublimate. In
this: procefs, as Well as when united with
fulphur alone § xxxvil, the manganefe
bears a very ftrong refemblance to a me-

. tallic fubftance. It feems as if it cannot
. combine with fulphur before it is united
~ with phlogifton ; it therefore firft attracts
. the phlogifton of the fulphur, and the vi-
. trolic acid, flill retaining fome of this
- principle, goes over in the form of vola-
e ftﬂe fulphureous acid, and the remaining
VQL 1R H {ulphur
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{ulphur is afterwards fixed by the phlogi~
fticated manganefe. By calcination in the
open air, this is decompofed, as well as
the compounds with orpiment and anti-
mony, and the vitriolic acid unites with
the phlogifticated manganefe § xxxvir.

§ xv1.  Wuh Cinnabar and corrofive Sublimate.

(A) A portion of finely pounded man-~
ganefe was mixed and diftilled with an
equal quantity of powdered cinnabar.
A penetrating volatile fulphureous acid
came over, and a little cinnabar was fu-
blimed into the neck of the retort, which
was followed by quickfilver. The refi-
duum thewed the {fame properties as that
mentioned § xxxvir. (B) Manganefe,
diftilled with an equal quantity of corro-
five fublimate, underwent no change; (c)
but mixed with an equal quantity of mer-
curius dulcis and {ublimed, there arofe firft:
corrofive fublimate, and then mercurius
dulcis, into the neck of the retort. Now,
as mercurius dulcis contains crude mercury
united with phlogifton, but corrofive fu-
blimate confifts of calx of mercury and
.muriatic acid, it follows, that if part of
the phlogifton of the mercurius dulcis is ta-
ken away, a kind of corrofive fublimate
will be produced ; and this portion of
phlogifton is taken away in the prefent

. cafe by the manganefe.

§ xLIE
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§ xLI11.  With Glafs Fluxes.

All the phznomena hitherto obferved
avith manganefe I have explained from the
four general properties laid down in §x1v. 5
and, from the fame principles, I think the
phznomena it thews with glafs fluxes may
be deduced. A colourlefs glafs flux be-
comes conftantly more or lefs red, on ad-
dition of manganefe, according to the
quantity (§ xxxvire. o). If the flux be

_a lirtle alkaline, the colour will approach
to violet (§ xxxviir. A). It is well known,
that arfenic, gypfum, and calx of tin, de-
ftroy the red colour in thofe glafles, and
thus render them clear and colourlefs. As
to the arfenic, the reafon appears from its
conftituent parts § xxxviir 1.; for in this
cafe the phlogifton of the arfenic unites
with the manganefe that is diffolved in
the red glafs, and thus takes away the co-
lour; and the acid of arfenic unites with
the alkali of the glafs, (§ x1v. No. 3.). It
is to be obferved here, that the experiment
likewife fucceeds in a covered crucible,
but it never fucceeded with me when it was
made in that way with gypfum and calx
of tin ; but, on adding powdered char-
coal, an effervefcence enfues, the red co-

_lour difappears, and the glafs becomes co-
lourlefs. Thence it may be concluded,
that the experiments made with a view to

H 2 change
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change the red colour were made upon
charcoal with the blowpipe ; and the phlo-
gifton of the charcoal is therefore the
caufe of the deftruétion of the colour.-
The preceding effervefcence is a neceflary
confequence of the feparation of the phlo-
gifton from the charcoal (§ xx1L.).

(a) If glafs coloured red by manganefe
be mixed with charcoal powder in a cru-
cible, and fufed, the colour difappears du-
ring the effervefcence, without the addi-
tion of gypfum or calx of tin. (8) But
on keeping the glafs for a long time in
fufion upon charcoal, by means of the
blowpipe, the colour "does not difappear.
Nay, if the colourlefs glafs (4) is kept in
this ftate for a fhort time upon charcoal,
by means of the blowpipe, it grows red
again. (c) If to fuch a red glafs globule
a lictle fulphur be added, the colour dif-
appears. The fame thing happens on
adding a little of any metallic calx, and
any neutral falt containing vitriolic acid.
Here it is to be obferved, that all metals
of which the calces colour glafs, as, for
inftance, copper, iron, cobalt, give their
peculiar colour to the glafs, while they
deprive it of the red colour communicated
by manganefe. {p) If to fuch a co-
lourlefs glafs nitre be added, though even
in the fmalleft quantity, it immediately
grows red again. The fame thing hap-
o pens
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~ pens if fuch a colourlefs glafs globule is
kept in fufion upon an iron plate for a
few minutes. (&) The appearance and
difappearance of the red colour may be
produced at pleafure: By only keeping the
colourlefs glafs apart from all phlogiftic
matrer, and in fufion, for a few minutes,
it will grow red ; and then, by fetting it
upon charcoal, it will effervefce and grow
colourlefs again. Thefe laft phenomena,
- however, will not fucceed if the gla{s (a)
be made ufe of.

From thefe experiments the following
queftions: may be anfwered. Whesice
“does' it happen, that the additions, men-
tioned at letter £, fo fuddenly deﬁroy the
natural red colour of the manganefe,
fince, fulphur excepted, they do not con-
tain any confiderable portion of phlogifton
that can ‘be feparated from them, which,
however, is ‘neceflary for the deftruction
of the colour ? And why does not the red
glafs upon the charcoal become colourlefs
by itfelf under the blowpipe, as happens
on the addition of charcoal in the cru-
cible ?

Without conta&t the manganefe cannot
- combine with the phlogifton of the char-
coal, and the glafs globule touches the
coal only in one point, and thus takes the
phlogifton only from that point ; all the
remaining points are in contaét with the
: H 3 furrounding
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furrounding atmofphere, which deprives
it of much more phlogifton (§ xv. ¢) than
it is able to get from a fingle point of the
charcoal, and thus the natural colour of
the manganefe muft remain (8). The
cafe is quite different in a crucible (4) ;
for here the atmofphere touches only a
part of the globule, and the whole mafs
receives a fufficient quantity of phlogifton
from the furrounding charcoal powder to
repair the lofs, whence a colourlefs glafs
flux is produced. The fame is the cafe
when any vitriolic falt or metallic calx is
" added to a borax-glafs globule in fufion
under the blowpipe, and coloured red by
manganefe (c).. For, fince thefe fub-
ftances attract the phlogifton with fuffi-
cient force from the charcoal, though they
are diflolved in the glafs, as is well known
from the converfion of the vitriolic acid
into fulphur, and the reduction of the
metallic calces, and fince manganefe is
able to feparate the phlogifton from me-.
tals (§ xvi. xxxvi1.), it follows, that in
fuch a glafs globule there is much more
matter prefent which  attraéts the phlo- -
gifton from the point of the charcoal, up-
on which the globule refts, as is likewife
fufficiently evident from the efferve{cence
that takes place. If manganefe comes in-
to conta@ with any fuch fubftance when it
ijs on the point of being converted into

: fu\ph\lfg'
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fulphur, or reduced, it is in the fame cir-
cumftances as if it were in contact with
an equal quantity of charcoal powder.
Hence, therefore, the glafs muft become
colourlefs ; and though the air every mo-
ment takes away phlogifton from the f{ur-
face of the globule that is expofed to its
action, the manganefe will have, notwith-
ftanding, a fufficient number of points
through which the want of phlogifton is
conftantly fupplied. This is proved by
the conftant effervefcence which takes
place as long as the glafs globule re-
mains in a liquid ftate upon the charcoal

(§ xxi1.).

§.XLIII

From this explanation it plainly appears
how manganefe purifies glafs. If the co-
lour of the glafs were to depend on a kind
of carbonaceous matter, it would be im-
prudent to add more of the manganefe
than is required to faturate the phlogifton
of that matter, for the natnral colour of
the manganefe would certainly be produ-
ced. With regard. to the green colour of
the common bottle-glafs, I was not yet
fully convinced that it depended upon
iron, and I therefore took this opportuni-
ty to examine whether I could feparate
iron from it. (a) L melted green glafs
Wxth alkali of tartar by the blowpipe upon,

H 4 a
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a piece of the fame fubftance, (for in ufing
a crucible one may be deceived by the
iron it contains). Upon this mafs I pour-
ed a large quantity of pure muriatic acid,
and added fome drops of lixivium {angui-
nis, when the mixture grew a little bluith,
and there is confequently fome iron in the
green glafs. (8) This iron muft be pre-
fent nearly in a metallic form ; for the
calx of iron renders glafs always yellow-
ith. It 1s, therefore, the phlogifton to
which the green colour 1s owing. As long
as the iron retains part of its phlogifton,
it alfo gives fuch a green colour to its fo- -
lution in acids. But if manganefec be add-
ed to fuch a folution, the green colour
difappears during digeftion, and a yel-
fowith one is feen in its place. Nitrous
acid likewife takes away this green colour
during digeftion. (c) If nitre be add-
ed to green glafs in fufion, the green co-
lour alfo difappears, Manganefe added
in due proportion produces the fame ef-
fect. If Mr Weftfeld had not added nitre
in his experiment, by which the green
colour of the glafs was deftroyed, he cer-
tainly never would have effe¢ted any,
change of the glafs, nor would he have
afcribed this property ‘to the earth of
alum. (p) But fuch a glafs purified by
manganefe fhould have become fome-
- what yellowifh ; for manganefe was inca-
pable,
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- pable, in my experiment, of taking away
the colour of glafs tinged by calx of
jron ; and that a real calx of iron is pre-
fent in this glafs, though to all appearance
pure, I have already fhewn by the above
experiment (A). 1 performed the fufion
upon a plate of colourlefs glafs. What
can be the caufe that it becomes clear and
colourlefs under thefe circamftances? I
believe, that the too fmall quantity of
the calx of iron is the reafon why its na-
tural yellow colour cannot be diftinguifh-
ed. ‘It is remarkable, that the rays of
light paffling through fuch an uncoloured
glafs when it is heated nearly red hot,
appear yellow. Something like this is ob-
ferved in red colours that are not change-
able by fire; fuch as minium, crocus-
martis, cinnabar, red precipitate, which,
during the time they are heated, appear of
a black colour. Before I conclude, the
- following obfervations may deferve a
place. '

 XL1v.  Prefence of Mangancfe in Potafbes.

Chemifts have often obferved, that al-.
kaline falts, when calcined, aflume a
bluifh or greenith colour. The caufe of
this has been faid to be phlogifton prefent
in the alkali ; but I have conftantly found
- fome nitre in the fixed nitre which was
- prepared with charcoal powder by a firong

: fire.
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fire. Its prefence was immediately difco-
vered by the aquafortis fmell that enfued
on pouring fome vitriolic acid upon the
mafs. To the common opinion, there-
fore, there arifes an immediate objection ;
which is, that the green colour in this
cafe fhould haye been deftroyed by the
nitre ftill remaining. 1 obferved, that
fuch a green alkali fufed with nitre did
not, however, lofe its colour. When fix-
ed alkali is made to run over the cru-
cible by a ftrong fire, the ‘part that at-
taches itfelf to the outfide acquires a dark
green colour, in confequence of the afhes
uniting with it. If one part of alkali of
tartar be mixed with one-fourth of fine
“fifted afhes, and one-eighth of nitre, a
dark green mafs is obtained, which, when
diflolved in water, yields a beautiful green
folution, and, when filtered, turns red
on adding a few drops of vitriolic acid
(§ xxxvii1. B, ¢). Some days afterwards
I found a brown powder precipitated,
which, though in a fmall quantity, ap-
peared on experiment, to be precifely the
fame fubftance as manganefe.

A fufficient quantity of fifted afhes were
diffolved in muriatic acid in a {and-heat.
During the digeftion, the fame {mell of
_aqua regia that arifes from manganefe

and muriatic acid was perceptible. Some

hours after I mixed a certain quantity of
vitriolic
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vitriolic acid with this folution, in order
to precipitate the greater part of the cal-
careous earth that was prefent. The fe-
cond day I filtered it, and what pafled
through the filter had a. yellow colour,
and with alkali of tartar afforded a yel-
lowith precipitate. This powder being
edulcorated, dried, and calcined in the
open air upon an iron plate placed on
burning charcoal, aflumed a dark grey
colour. It fthould have been quite black
like manganefe if an extraneous earth had
not ftill been mixed with it (§ xv. c).
This calcined powder was not entirely fo-
luble in pure nitrous acid ; but, on add-
ing a little fugar, a clear folution was in-
ftantly procured. - When mixed with al--
kali it yielded a green mafs before the
blowpipe ; with glafs of borax it affumed
a yellow colour. From this latter phzno-
menon, however, it does not follow that
it contains no manganefe ; the yellownefs
of the glafs is a fign that iron is at the
fame time prefent, which is likewife con-
firmed by the yellow colour of the folu-
tion in muriatic acid : Now, fince the calx
of iron has the fame property as gypfum
and calx of tin (§ xr11 c), the red co-
lour muft alfo here difappear. 1If only
a little nitre be added to the yellow glafs,
it becomes immediately dark red (§ xrir.
p). Thence it is evident, that manganefe
' really
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really enters into the compofition of pot-
athes. In ‘the athes of thyme, (thymus
ferpillum), however, I have obferved very
little 3 afhes from wood yield more.

§ xLv.

I fhall now conclude with an account of
fome experiments which I made with a view
to difcover the conftituent parts of manga-
nefe. But not having yet been able to pro-
duce manganefebyart, or toconfirm by{yn-
thefis what I have learnt by analyfis, I am
uncertain whether my conclufions, though
founded on experiments, are juft. I have
obferved, that from phlogifticated man-
ganefe, diffolved by vitriolic acid, there
{eparates, after every calcination in the
open fire, a quantity of gypfum. The
‘gypfum is indeed in very {mall quantity ;
butI was curiousto know whether the man-
ganefe lofes of its weight in proportion ?
This led me to make the following tedious
and troublefome experiments with the
autmoft accuracy: I calcined half an ounce
of phlogifticated manganefe, purified from
all foreign particles, as defcribed § xix,
upon a finely polithed iron plate till it
grew quite black. 1 then diffolved it in
diluted vitriolic acid, with the addition of
a little fugar, in a fand-heat, till the fo-
lution became limpid. After it was cooled,
- ﬁne {hining powder precipitated, which
proved
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proved to be felenite ; this I feparated by
filtration ; then diluted the folution with
fix ounces of diftilled water, and precipi-
tated it with purified alkali of tartar ; but
as in this procefs there is always a certain
quantity of aerial acid expelled from the
alkali by the acid, which may diffolve
fome manganefe (§ xxx1.), it was necefla-
ry to place the whole mixture, with its
precipitate, in an open vellel upon hot
fand, in order to expel the aerial acid.
In the fpace of a few hours it was filter-
ed, and what remained in the filter was
: edulcorated with hot diftilled water. This
phlogifticated manganefc was afterwards
dried, and expofed again to calcination in
the fame manner. All this was done with
proper care not to lofe any thing; on
which account the draught of air was
carefully avoided. The manganefe, when
deprived of its phlogifton, was again dif-
folved in diluted vitriolic acid, with the
addition of a little fugar, by which means

- I obtained as much felenite as before ; the
folution was then made to pafs through
the fame filter, on which the felenite re-
mained behind mixed with that of the
preceding operation.  The filtered folu-
tion was precipitated by alkali of tartar,
and, by means of heat, deprived of the
aenal acid ; it was afterwards purified, as
before, from the wtnolated tartar, by
~ means
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means of the fame filter, edulcorated,
then dried, and again deprived of its
phlogifton by a new calcination. This
operation I repeated eleven times, till I
grew tired of it. I dried the phlogiftica~
ted manganefe which was laft obtained
upon the fame blotting paper which had
ferved as a filter, then fubtraéting the
weight of this paper, which I had afcer-
tained before the experiments were begun,
I found the weight of the manganefe to be
three drachms and five grains, the felenite -
. obtained forty-nine grains. Itis impoflible
to avoid fome lofs in the edulcoration.
The phlogifticated manganefe thus obrain-
ed had the fame property as in the be-
ginning, and yielded, after the laft calci-
nation and folution, as much {elenite as
after the firft. It therefore feems as if it was
entirely changeable into calcareous earth,
if the {fame operation was long enough con-
tinued. Mr Weftfeld found it eafy to
fix his opinion about the conftituent parts
of manganefe ;. but how near he advanced
to the truth, thofe may determine who thall
make experiments in the method juft de-
fcribed. How this change of manganefe
into calcareous earth is produced, I dare
not undertake to explain, having been,
notwithftanding all poflible trouble, ne-
ver able to unite phlogifton - with cal-
careous earth. I fhall add but one obfer-

vation,
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vation, really remarkable in itfelf, and
very well adapted to be inferted here.
Having once abftracted muriatic acid from
minium, I found that the acid had not
only the fmell of aqua regia, but that it
alfo was capable of diflolving gold. If
finely pounded minium be diffolved in
pure nitrous acid, diluted with a triple
quantity of water, a black powder re-
mains, which is not {foluble without the
addition of a little fugar, upon which a
clear folution is immediately obtained. If
this black powder be digefted with diluted
vitriolic acid, no change happens; but,
on adding fome fugar, the powder grows
white, and contributes to produce vitriol
of lead. If muriatic acid be poured up-
on the black powder, an effervefcence
arifes in a warm place, and the acid
grows yellowith ; the colour afterwards
difappears, and a ftrong fmell of aqua re-
gia rifes; but the black powder grows
white, and is changed into muriated lead
(plumbum corneum). If the black powder
be diftilled by itfelf in a glafs retort, it
grows yellow again, but not till it comes
' near the degree of heat at which it melts.
This yellow powder thews in every refpet
the fame properties as common yellow
calx of lead, is entirely foluble in nitrous
acid, and, on being mixed with muriatic
acid, yields no further fmell of aqua re-

g1a;
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gia ;—a proof of the prefence of phlogi«
fton in heat (§ xvir.). It feems as if the
black powder was nothmg elfe but calx of
lead, which having loft its phlogifton en-
tirely, or for the moft part, during a
gentle and flow calcination, has thus ac-
quired fuch a ftrong tendency to unite
again with it, as to be able to decompofe
muriatic acid,

: Sz)pplemml
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Supplement to the foregoing Differtation on
Manganefe. By T. BERGMAN.

Mr Scheele, after having examined the
compofition of fluor, undertook, at my -
requeft, the examination of manganefe,
and has offered to the Society what
he has learned upon the fubje& by his
numerous and ingenious experiments,
which were continued during the fpace of

‘three years. After he had finifhed thefe

experiments, I informed him that Mr
Sage fuppofes manganefe to be nothing
elfe than a mineralifed mixture of cobalt
and zinc. He immediately made feveral
experiments for this purpofe, but found
not the leaft mark of either of thofe me-
tals.

Manganefe has been claffed by all mi=
neralogifts among the iron-ores. - Mr Pott;
however, thought the iron to be mixed
only accidentally ; and at laft Mr Cron-
ftedt, in his Eflay on mineralogy 1758,
placed it among the earths. For my part,
however, I muft own there are {feveral
circumftances which make me think that

it is a metallic fubftance.

No pure earth colours glafs; but all
metallic calces have this property. Man-~
ganefe, therefore, in this refpe@, fhews a
great refemblance to the latter, which is

Vor. I, I further
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further increafed by its fpecific gravity,
and its ftrong attraction for phlogifton.
But what principally confirms me in my
conje(ture, is the following experiment,
which I made with a view to determine its
nature more particularly. Itis well known,
that fixed alkali, by a certain treatment
with dried blood, vid ficcd, or, what is
more convenient, with Berlin blue in the
moift way, may be almoft completely neu-
tralifed. Phlogifton, itis true, is general-
ly afligned as the caufe of this change;
but, in all probability, the whole depends
principally on an animal acid. There
appears: at leaft on the addition of Berlin
blue an evident effervefcence, and the fo-
lution may be reduced to cryftals. Alka-
li, thus changed and diffolved in water, is
generally called lxivium Janguinis, and pre-
cipitates all metals: diffolved in acids ; but
does not precipitate in the leaft any of the
earths, except as far as there is any fuper-
fluous alkali prefent, which may be eafily
avoided by adding fome diftilled vinegar.
Now, if a quantity of this alkali be add-
ed to a folution of manganefe, a light
~ yellowith grey earth immediately precipi-
tates, which is not foluble in any of the
mineral acids : Both which circumf{tances
happen only with metals, and thus clearly
fhew the nature of the precipitate. But
what kind of metal it is which: manganefe
contains,
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contains, is not fo eafily afcertained. The
folution of cobalt does not lofe its colour
on adding fugar, or any other phlogiftic
fubftance ; and zinc does not impart any
colour to acids ; thefe two fubftances con-
fequently differ from manganefe, which
does not, indeed, entirely agree with any
other of the known metallic earths. I
have, however, great reafon to conjeéture
that it muft be platina, the earth of which
is not yet known ; or a new metdl, which
at leaft would agree with platina in the
great difficulty with which it fufes:. To
afcertain this, a feries of experiments is
- begun; which, if they fhall confirm my
conjeéture, will make manganefe a ftill
more remarkable fubftance.

12 Additional
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Additional Remarks upbn Myr ScHEELE’s
Analyfis of Manganefe, by GusTAvVUS
v. ENGESTROM.

The experiments I made on manganefe
and its colour feem to differ in fome mea-
fure from Mr Scheele’s. Hence it will
perhaps appear how difficult it is to mea-
fure the degree of fire in experiments with
the blowpipe. ,

I melted manganefe and borax together
upon charcoal by means of the blowpipe.
The glafs at firft affumed the common co- -
lour of manganefe ; but this colour I de-
ftroyed without any addition, and impart-
ed it again to the glafs; and this I did re-
peatedly to the {fame globule without add-
‘ing any thing. During the operation I
obf'erved the followmg phznomena.

. If I took a fmall gquantity of man-
ganefe, the colour was light ; if a larger
portion, it became fo dark as to appear
black. This dark or light colour, which
manifefted itfelf during the firft melting,
appeared again in a fecond operation upon
the fame mafs.

2. Manganefe, on being melted with
borax, unites with a violent effervef-
cence, which, however, ceafes as foon as -

the manganefe 1s diffolved.
3. Mo
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3. If the glafs of borax was coloured
by manganefe, and I withed to make the
colour difappear, I always dire@ted the
blue flame of the candle upon the glafs,
and that equally and conftantly, but not
very violently. As foon as I blew more
faintly, and allowed the brown flame to
touch the place, the glafs grew dark again.
According as the globule was larger or
fmaller, more or lefs coloured, it required
a longer time to make the colour difap-
pear. About the time when the glafs be-
comes colourlefs, a kind of a {fection or
- partition is obferved in it; and, as foon
as the colour difappears, the blowing muft
be immediately difcontinued, in fuch a
manner that the brown flame fhall not
touch the glafs. When it 1s afterwards ta-
ken out with the forceps, it appears per-
fe@ly colourlefs.

4. This deftruction of the colour does
not feem to happen fuddenly and at once,
but by degrees : For when I now and then
difcontinued the blowing, before the true
mark had appeared, I found the glafs ge-
nerally lighter than it was before, and
this more or lefs according as I had blown
longer or fhorter time. :

5. After putting this colourlefs glafs
again upon the charcoal, and melting it
by the brown flame of the candle, it a-
gain allumed its former colour, though 1
' e =3 kept
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kept it melted for a long time in the
brown flame.

This changeof colour T have effected {eve-
ral times with the fame glafs, always with
the fame fuccefs ; but I cannot fay whe-
ther it may be repeated often: Such an
experiment would be too difficult to make.
There is fome room to doubt of this j—at
leaft if the phznomenon in the following ex-
periment was not owing to fome accident.

6. Having already twice difcharged the
colour, I forced the blue flame with vio-
lence againft the glafs, in order to make
the colour of the manganefe the fooner
difappear. 1 obferved fome little veficles
to rife in the glafs, which afterwards
burft, and at the fame time difperfed a
number of very {mall glafs globules a-
round. I had now continued the blow-
ing for a whole hour, and had been blow-
ing very violently, I therefore was obliged,
after a fhort blaft, to defift for two or
three minutes.

I found the glafs fomewhat lighter than
it was before ; but on continuing the blow-
ing with equal force, I found it impoflible
to expel the colour from the glafs. After
I had given over blowing, the mafs ap-
peared to be fomewhat diminithed, and
was as dark as at firft ; but of the {mall
. globules difperfed around upon the char-
coal fome were clear and colourlefs, others
were white and opaque,
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I attempted to give them colour by
_ means of the blowpipe alone, but Wlth—
out fuccefs.

7. In one experiment I had taken a much
larger quantity of manganefe in propor-
tion to the borax, and happening to giveit
a very violent heat, {o as to caufe an explo-
fion of fmall particles, I found that the lar-

er globule conftantly retained aredcolour,
t1ll at laft it hikewife grew clear and tran{-
parent during the blowing. On ftopping
fuddenly, the glafs was clear as long as it
remained warm ; but as foon as it began
" to grow cold, a dark cloud made its ap-
pearance upon the furface, which by de-
grees {pread over the whole. On melting
it fuddenly anew, it recovered its tranfpa-
rency ; but, as it grew cold, the fame
phznomenon as before appeared ; and the
oftener I repeated this, the more cloudy
appeared the globule. As foon as it had
become cold, I obferved that it had loft
its glafly fplendour, and had aflumed a
very dry appearance, and was of a grey-
ifh red colour. . The fame thing happens
likewife with glafs of borax and lime ; g
the latter be added in too large quantity,
the glafs of borax lofes its glafly appear-
ance nearly in the fame manner.

That the {mall globules feparated by
the violent heat (6.) remained colourlefs,
though the great globule became red, feems

14 to
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to fhew, that manganefe, or at leaft its
colouring part, has a ftrong attraction for
a {mall portion only of borax; and that,
by means of a violent heat, the fuperflu-
ous part may be feparated, and the reft u-
nité more clofely with the earthy particles.
The fame thing happened likewife with
the fmall globules which fometimes re-
mained, after the mafs was taken away, fix-
ed to the charcoal by the violence of the
flame. If this is really the cafe, it would
follow, that, by repeating the experiment,
fome of thefe particles would always fes
parate, if a fufficiently firong flame was
applied, and it would be impofiible to ex-
pel the red colour afterwards. I dare not,
however, advance this conjecture, though
it is grounded on fome experiments, as a
matter of certainty. Accidents may fome-
times make a thing appear in a quite dif-
- ferent light from what it really is, efpecial-
ly in experiments upon fuch a fmall {cale,
where one cannot be careful enough in
forming conclufions.

More experiments would elucidate this
point ; but it would perhaps hardly be
worth while to make them, fince they
feem to be more curious than ufeful.

uite different is the cafe with regard
to the deftruction and reftoration of the

colour of manganefe itfelf, by means of
the
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the fimple flame; for the feveral experi-
ments I made all agreed in the fame re-
fult. In order to confirm them the more,
I have made experiments lately with man-
ganefe, from Upton Pine, near Exeter, in
England, and have obferved no difference.

The brown flame of the candle has pro-
bably more phlogiftic particles than the
blue one.

The prefence of phlogifton feems in
“ molft cafes to-.communicate colour. Mine-
ral fubftances, which contain little phlo-
gifton, are often with great difficulty de-
prived of it; a violent and long continued
heat is frequently required for this pur-
pofe ; fometimes, however, we fucceed on
adding more phlogifton, and by means of
certain management with regard to the

fire itfelf,

” Defeription
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Defeription of a new fpathiform Species of
Manganefe from the Iron Mines of Klap~
perud, in the Parifb of Frefko in Dablland.
By SEVEN RIUMAN.

This {pecies was fent me by Baron Her-
melin.  Itis not, as far as I know, men-
tioned in any fyftem of mineralogy, un-
lefs that of Baron Born, entitled, Magnefia
texturd lamellofi, lamellis nitentibus, from
Hirfchberg (Index Fofl. p. 47.), belong
to it. The prefent {pecies, at firlt view,
refembles a brown blend, or an impure
calcareous {par: It confifts of irregular
cubes of the colour of colophony, or com-
mon refin ; the thin lamellz are femitran-
{parent, and of a brownifth-red colour;
the ‘{urface has more {plendour than that
of blend or calcareous fpar, and in this
refpe&t it is moft like mountain-pitch.
The fpecimens that I received were diftin-
guifhable, with refpect to external appear-
ance, into two varieties.

1. Sparry, fthining, of the colour of co-
lophony.

2. Compad&, irregular in the fracure,
with a duller furface, and of a darker co-
lour. '

The following general properties might
moreover be diftinguifhed :

(a) The
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‘(4) The {mooth furface, already defcri-
bed, is a fufficient intimation that it does
pot foil the hands ; but, upon a part of
the foflil, there appears a dark-brown cal-
ciform powder, feemingly produced by
expofure to the atmofphere, which does
foil the hands,

(8) Between the divifions of this fpar-
ry manganefe, there are a few calcareous
particles of a bright yellow.

(c) Againft fteel or the knife, it has no
more hardnefs than common loofe calca-
reous {par, and, when pulverized, affords
a bright brown powder.

(p) Placed on a piece of charcoal, and
heated with the blowpipe, it at firft re-
fembles zeolite, fufing with {fome effer-
velcence and intumefcence of the particles,
which afterwards coagulate into a light-
grey porous f{coria, that is not fafible of
itfelf by means of the blowpipe.

() It fufes eafily with borax into a
dark-red or garnet-coloured glafs, and the
fufion is accompanied with a brifk effer-
vefcence ; but, in order to be tranfpa-
rent, it muft be diluted with a good deal of
borax, and it then appears of a beautiful
red oppofite the light.

(r) When heated red-hot in a teft inan
aflay-furnace, it turns black with {mall
{hining fcales ; but in a fironger heat the

black
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black colour pafles away in part, and the
owder becomes brown.

(¢) The magnet does not attract any
fenfible quantity, either before or after
roafting.

(1) This fpecneq of manganefe in its
crude ftate, and reduced to a fine powder,
- does not make any effervefcence with
\ ftrong aquafortis ; but, in a gentle heat,
it is almoft entirely diflolved without im-
parting any colour to the folution.

(1) Fixed vegetable alkali precipitated a °
white powder out of this {olution, which,
when wafhed and dried, effervefced a little
with acids, turned black upon being heat-
ed red-hot; and, when treated by the
blowpipe upon charcoal with glafs of bo-
rax, gave it a red colour.

(x) The roafted powder (¥) effervefced
{till lefs with aquafortis; a great part of
it, however, by gentle boiling, was dif=
folved, and yielded in like manner a white
precipitate on the addition of vegetable
alkali. This precipitate, when heated mo-
derately red-hot, grows as black as foot,
and gives a garnet-colour to borax. The re-
ﬁduum, which did not diffolve in aqua-
fortis, was as black as before.

() When mixed with a large quantity
of common enamel, confifting of filiceous
powder and litharge fufed together, o asto
form a clear yellow glafs, and expoied to a

~Aftream



ON MANGANESE. 141

ftream of air in a clofe crucible for a quar-
ter of an hour, the roafted powder (r)
yielded: only  a clear olive-coloured glafs,
in which many little grains of reduced
lead were to' be  obferved. That it did
not aflume 'a garnet colour,~—I afcribe to
the too great violence of the heat. The
reduction  of fome of the lead indicates
the prefence of phlogifton in the pulveri-
zed manganefe.

(M) Some of this roafted manganefe
was rubbed in a glafs mortar with a quan-
tity of the ‘above mentioned enamel, to
which a little more filiceous powder and
fome fixed alkali were added. ~ With thig
mixture a piece of Cologne ‘clay burnt
white was :covered, thenplaced in an
heated aflay-furnace, and taken out as
foon as the enamel began tomelt. It had
acquired a: clear’ and more beautiful co-
lour than I could have produced with
other manganefe.

(n) One part of the roafted powder,
mixed with two of filiccows powder, and
four of white potathes, fufed in a cru-
cible, placed before the bellows, in feven
minutes. It effervefced at firlt with vio-
lence, and afterwards yielded a clear vio-
let-coloured glafs, with which the cru-
cible was likewife glazed. :

The fmall quantity of which I was pof-
{efled, and the thortnefs of the time, wonld

: not




142 ‘B8 S:AY V.

not permit me to make any more experi
ments. From thefe which I have related,
it appears that this fpecies has nearly the
fame properties with that examined by Mr
Scheele. There are, however; fome points
of difference to be noticed ; as 1its fhew-
ing the fame ph2nomena as zeolite under
the blowpipe without addition, its con=
taining in all probability but little iron,
and its yielding a very beautiful violet=
coloured enamel, for which, and efpecial-
ly for painting upon porcelain, it will be
of great ufe, fince, according to my in=
formation, the mine will yield a fufficient~
ly large quantity. |

It is to be obferved of every {pecies of
manganefe, that the colour is the deep~
er, the more violently it 1s roafted or cal-
cined. Hence that which i1s ufed for
. enamel or glazing fhould be expofed for a
long time to a ftrong heat.

ESSAY
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ON ARSENIC AND ITS ACID. 177§.

§ 1.

FTER I had found, by my experi-
ments on manganefe, that the in-
flammable principle is not only prefent in
arfenic, but that it may really be fepara-
ted from it, I aflked myfelf, What were
the other conftituent part or parts of arfe-
nic? I found that it was an acid, Mr
Macquer has given us fome very fatisfac-
tory information concerning the proper-
ties of this maneral ; but whether any one
elfe has fince made any experiments upon
it, I know not.

§ 11. . Analyfis of the White drfenic.

Firft Method.

Put two ounces of arfenic, reduced to

3 fine powder in a glafs mortar, into a
retort ‘of the fame matter; pour feven
ounces of pure muriatic acid * upon it,
and lute on a receiver. The mixture is
immediately

* The fpecific gravity of this acid to water is as
~10:8. If a bottle of water weighs one ounce, a

quantity of muriatic acid occupying. the fame fpace will
weigh ten drachms.
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immediately to be made to boil, and kept

in this ftate till the-arfenic is dlfrolved 430

then, while the folution is ftill warm,
three ounces and an half of pure nitrous
acid * are to be added to it, together with
the acid which has already gone over in-
to the receiver. The receiver is then to
be applied again, but not luted. The
mixture foon begins to foam, and volatile
red nitrous acid goes over. Meanwhile the
diftillation is to be continued till no more
red vapours appear, when again an ounce
of finely powdered arfenic is to be added,
the receiver applied as before, and a gentle
ebullition continued, till this be likewife
diffolved ; and afterwards an ounce and
a half of nitrous acid is to be added,
whereupon a new effervefcenice and red
vapours will arife ; the recipient is to be

applied, and the whole diftilled to dry-

nefs; there will remain a white mafs;
—and, laftly, the fire is to be increafed fo
far as to make this mafs thoroughly red
hot. The acid obtained in the receiver
during the operation may ferve for the
fame purpofe feveral times. -~ After the re-
tort has grown cold, it is to be broken,
and the white mafs is to be put into a
clofed veflel, with this fignature, Dry acid
of arfenic ; or, if you pleafe, you may re-

duce

* Of the fame fpecific gravity as the mur:atlc acid
above mentioned.
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duce it to coarfe powder in a glafs mortar,
put it into a glafs retort, pouring a double
quantity of diftilled water upon it, apply
a receiver; and boil it for a few minutes
till the ac1d is . diflolved ; the water that
goes over is to be poured back into the
retort. The folution is then to be filtered
through blotting paper, which has been
previoufly wathed.in hot water, and then
to be preferved in a phial with a glafs
ftopple, under the name of Liguid acid of
arfenic.

It is to be obferved, that arfenic muft
neceflarily be deprived of its phlogifton
before the acid can be obtained ; this is
principally effeted by the nitrous acid.
It may feem as if it thould be fufficient
to diftil the nitrous acid from the arfenic,
after which the acid of arfenic would re-
main behind ; but in this manner only a
very {mall portion of arfenic will be de-
compounded ; for this falt requires firft
to be diffolved in water, in order that the
nitrous acid may a& upon it i all its
points ; but nitrous acid diffolves only a
fmall quantity of arfenic, and that only
in proportion to the water contained in
the acid ; the fuming nitrous acid diffolves
full lefs ; but muriatic acid has a ftrong °
attraction for arfenic, and the lefs water
it contains the more it diffolves and car-
ries over into the receiver, The above

Vor. L K ~ mentioned
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mentioned quantity of muriatic acid is
neceflary, in order to keep the arfenic dif-
folved with the aid of heat. Now, if to
fuch a folution nitrous acid be added, the
arfenic will be calcined, becaufe its phlo-
gifton 1s taken away by that acid, as fuf-
ficiently appears from the red elaftic va-
pours ; whence likewife the attration of
- the muriatic acid, for the now dephlogifti-
cated arfenic is diminifthed, fo that it is
capable of diflolving more arfemc Aqua
regia might be poured upon arfenic at
firft, but then the great effervefcence carries
the arfenic up to the furface, and thus pre-
vents it from being perfe@ly attacked by
the menftruum. After all the acid has
been diftilled over, the fire ought to be-
increafed, in order, if there fhould be any
aqua regia remaining in the mafs, to ex-
pel it entirely; the remaining acid weighs
nearly as much as the arfenic employed
for the experiment. One would hardly
believe that it 'was an acid, becaufe it has
no tafte ; but after fome days it grows
moift in the air, and at laft deliquefces,
and then it has the appearance of vitriolic
acid. As the deliquefcency of this acid
is very flow, I'diffolve it in a certain quan-
tity of water, when a f{mall quantity of
white powder remains undiflolved, which
comes from the retort, which is found
much corroded after the procefs, and is
therefo re
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therefore nothing but filiceous powder:
This powder ought to be carefully fepara~
téd from the acid; which may be effeéted
by filtration ; and in order to prevent the
glue of the blotting paper from mixing
with the acid, which might lead to a dif-
ferent refult, the paper ought to be, as I
faid above, previoufly lixiviated with hot
water. ;

§ 11 1. Another Method.

A fecond method of decompoﬁng arfe-
nic is by means of manganefe. Take
one part of powdered manganefe, and mix
it in a tubulated retort with three parts of
the above defcribed muriatic acid. ~ This
mixture thould fill one-fourth of the re-
tort; a receiver containing one-fourth of
white powdered arfenic, diluted with one-
eighth of diftilled water, is to be luted
on, and the retort put intoa fand-bath.
'The dephlogifticated muriatic acid going
over into the receiver is immediately ab-
forbed by the arfenic. Some hours after-
wards the -arfenic will be diffolved, and
two different liquid {trata, which will ot
mix together, be perceived in the receiver.
This folution is now to be put into a clean
glafs retort, and diftilled to drynefs; and
the fire at the end {fo much increafed that
~ the whole remaining mafs may be perfe&-
* ly red-bot. In this procefs alfo two dif-

: Ka ferent

\



148 ESSAY VL

ferent liquids go over into the receiver,
which do not unite together.

Of this operation it is to be remarked,
that the muriatic acid yields its phlogifton
to the manganefe ; and as the dephlogifti-
cated acid attracts the phlogifton again,
wherever it meets with it, very powerful-
ly, it deprives the arfenic of its phlogi-
fton, and hence it reaflumes the nature of
common muriatic acid. This acid dif-
folves a portion of the arfenic, and thus
forms with it a liquor, called butter of
arfenic ; but the other portion of the
arfenic, that has been decompofed, re-
mains diffolved in the water, which was
placed in the receiver, together with a
little muriatic ‘acid, and forms a liquid
fpecifically lighter than the butter, which
remains at the bottom. If thefe two li-
quids be now rectified, the undecompofed
portion of the arfenic rifes along with the
muriatic acid, and goes over into the re=
ceiver in the form of an heavy oil, ‘while
the acid of arfenic remains behind n
the retort. The acid obtained in this way
has precifely the fame qualities with that
obtained by the former procefs. It is,
however, remarkable, that the butter of
arfenic does not combine with the muri-
atic acid when it is fomewhat concentra-

ted. '
: § 1v.
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§ 1v.

Before I fubjeCted this acid to my ex-
periments, I was curious to know whe-
ther it is as fatal as arfenic itfelf. I there-
fore mixed a little of it with honey, and
expoled it to the flies, when I found that
it killed them in an hour. I gave eight
grains of the powdered acid, inclofed in
a piece of meat, to a cat, which, two
hours afterwards, feemed to be at the point
of death ; I then gave it fome milk, upon
which it vomited violently, and after-
wards ran away.

§ v. Effects of the Acid of Arfenic upon in-
flammable Subftances.

(a) If one ounce of dry acid of arfe-

" nic be expofed by itfelf in a {fmall glafs
retort to {fuch a degree of heat that it be-
comes nearly red-hoc, it flows into a clear
liquid, which, when cold, is of a milky
colour ; but if the heat be increafed to
~ fuch a degree that the retort begins to
melt, the acid begins to boil, and a little
arfenic rifes into the neck of the retort.
‘The longer the boiling is continued, the
more arfenic is ebtained. After I had
kept up this degree of heat for an hour,
the retort melted, and the acid ran into
the fire. After the whole was cooled, I
'found that the acid had rifen up the fide
: K 3 of
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of the retort as high as the neck. (8) The
fame quanuty of dry acid of arfenic,
melted in a clofe crucible in a ftrong fire,
boils v1olently, and difappears in the form
of vapours in a quarter of an hour ; if
the crucible, during the time the acid 1s
evaporating, be put under a convex glafs
veflel, the infide will be covered with a
white powder, which is arfenic, and not
acid of arfenic. In the crucible thereires
mains a little clear and difficultly fufible
glafs, with which the crucible is likewife
covered ; it confifts of clay and acid of
arfenic. (c) Acid of arfenic digefted with
charcoal powder undergoes no change ;
but if this mixture be put into a retort,
the moifture all driven off, a receiver then
luted on, and the heat mueafed till the
bottom of the retort begins to grow red-
hot, the whole mafs takés fire with vio-
lence, and all the acid is reduced and fub-
limed into the neck of the retort; a fhining
regulus is obtained, mixed with a little -
arfenic and charcoal duft. A few drops
of water are found in the receiver, but
they do not contain a particle of "acid,
The fame thing happens when the acid of
arfenic has been prepared with manganefe.
(p) The acid, after fome days digeftion
with oil of turpentine, un@uous oil, and
fugar becomes thick and black. If fome
muriatic acid be abftracted with a gentle
heat
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heat from this mafs, and then a few drops
of nitrous acid dropped into it, and the
abftration repeated, a little ar fenical acid
will remain behind. It appears from this,
that the arfenical acid attracis a little phlo-
gifton from thefe oils, in confequence of
which fome arfenic is regenerated and
carried over by the muriatic acid into the
receiver. Spirit of ~wine undergoes no
change, whether it be digefted or diftilled
with arfenical acid. () Six parts of the
acid, digefted with one of fulphur, {fufferno
change ; but when the mixture 1s evapora-
ted to drynefs, and diftilled from a glafs re-
tort provided with areceiver,a violent com~
bination takes place, as foon as the mix-
ture is heated to that degree at which ful-
phur melts. The whole mafs rifes almoft
at the {fame inftant, in the form of a red
fublimate ; and in the receiver there is
found a penetrating volatile fulphureous
acid.

It follows from thefe experiments, that
the acid of arfenic has confiderable fixity
(4), and a ftrong attraction for phlogifton,
without which it cannot be reduced to.
arfenic ; whence it follows, that heat muft
nece{Tarily contain phlogifton, fince it is
capable of reducing the arfenical acid ().
That it refembles metallic calces in this
refpec, that it is incapable of uniting
_ with {ulphur, except in a reguline ftate,

K4 appears
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apnears from the volatile fulphureous acid
found in the receiver (¢) ; for when the
arfenic has attracted as much phlogifton
as is neceflary to that ftate, the vitriolic
acid, that is extricated, retains {o much of
this principle as to form volatile {fulphu-
reous acid. ‘That this is really the cafe,
appears moreover from the fulphureous a-
cid which arfenic, changed by {fublimation
with fulphur into red arfenic, affords.

§ vi.  Effedis of faline Subflances on Arfenic,
Fixed vegetable Alkali,

(A) When acid of arfenic is faturated
with alkali of tartar, a neutral {alt is ob-
tained, which cannot be reduced to cry-
ftals ; but, after being evaporated to dry-
nefs, and expofed to the open air, deli-
quefces. This neutral falt turns {yrup of
violets green, but produces no change on
the folution of lacmus. (B) But if as
much acid be added as fhall produce no
change on f{yrup of violets, and yet red-
den lacmus, the folution will afford fine
cryftals, refembling Macquer’s arfenical
ncutral falt, both in form and other pro- |
perties.  (c) I have kept this falt in fufion -
for an hour in a crucible, expofed toa
ftrong heat, upon which another was
luted ; after the whole had grown cold,
the crucible was found to be covered in
the infide Wlth a white glazing ; a falt ftill

remained,
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remained, which, after being diflolved in
water, and evaporated, appeared to be the
fame falt, with excefs of acid, as before.
~«{p) This neutral falt, as it is called, was
mixed with one-eighth of charcoal pow-
der, and diftilled in a glafs retort. When
it began to grow red-hot, it fet to boil
violently, without taking fire, and a very
fine regulus of arfenic was {ublimed.
The black refiduum, when diflolved in
water, proved to be of an alkaline nature,
and thewed no veftige of the acid of arfe-
nic. Mr Macquer thinks, that his neutral
falt 1s an alkali mixed with arfenic in
fome peculiar manner ; but it now ap-
pears, that it is only one of the conftitu-
ent parts of arfenic with which the alkali
is combined : And this is likewife the rea-
fon why acids do not precipitate any arfe-
nic from this falt,

§ Vit  Mineral Albali,

(a) If mineral alkali be faturated with
the acid of arfenic, cryftals are obtained,
the form of which is entirely the fame
with that of thofe juft mentioned ; but
they do not change lacmus, and they make
{yrup of violets green. () If acid of arfe-
nic be added, no cryftallifation enfues,
but the mafs, after being evaporated to
drynefs, grows moift again in the air.

- § v
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§ viir.  Volatile Alkals, -

(a) Volatile alkali, faturated with the
acid of arfenic, affords, upon evapora-
tion in the open air, an arfenical fal
ammoniac, which, in its form, is very
like the foregoing falts. This falt does
not change lacmus, but turns the {yrup
of violets green ; it lofes its tranfparency
when expofed to a gentle heat, and a part
of the volatile alkali flying off, it after-
wards fhews a fuperabundance of acid,
(B) When it is thus fuperfaturated with
acid, it forms long radiated acid cryftals,
but deliquefces again in theair. (c) Ar-
fenical fal ammoniac, when diftilled, yields
a liquid volatile alkali ; it then flows, and
arfenic is fublimed: A white mafs re-
mains, which likewife melts in a {tronger
heat, and proves to be the acid of arfenic,
Since the acid of arfenic cannot be con-
verted into arfenic without phlogifton,
and fuch a change during the diftillation
cannot be afcribed to the heat, becaufe the
arfenic is f{ublimed before the refiduum
or acid begins to flow, it follows, that
the acid of arfenic muft decompound part
of the volatile alkali during the procefs.
In my experiments on manganefe, I ob-
ferved that a peculiar kind of air is obtain-
ed whenever volatile alkali is decompound-

ed. (Sece Difl. on manganefe, § XXXIX.).
: The
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The fame thing happens here :—1I diftilled

an ounce of arfenical fal ammoniac in a
{mall retort, and applied a dry bladder in-
ftead of a receiver. Immediately as the
arfenic rofe into the neck of the retort;
the bladder was filled. © This air is per-
fe&ly the fame with that which is obtain-
ed from manganefe and {al ammoniac.

§ 1x. Vitriolated vegetable and foffil Alkali,

(a) I diffolved one part of finely pow-
dered vitriolated vegetable alkali, by boil-
ing it in a retort in three parts of acid of
arfenic ; the liquid was firft diftilled off,
then a dry receiver was applied, and the
fire increafed. When the retort grew red-
hot, the mafs melted into a tranfparent
liquor, but noacid went over into the re-
ceiver ; however, on increafing the fire
{till further, till the retort began to melt,
the mafs began to boil, and concentrated
acid of vitriol went over. It had the
{mell of volatile fulphureous acid ; no ar-
{enic was fublimed. (8) Vitriolated foft
fil alkali, or Glauber’s falt, was likewife
decompofed, but feems not to require {o
much heat as vitriolated vegetable alkali.

§ x. Nire.

I diftilled a mixture of one part of pu-
rified nitre, and three parts of acid of ar-
fenic. . As long as there remained any hu-

~ midity
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midity in the acid, pure water went over
into the receiver; but when the mafs
grew dry, nitrous acid rofe, and the mat-
ter in the retort flowed clear. When no
more acid came over with this degree of
heat, I let the retort cool. The nitrous
acid I obtained was not fo volatile as that
which is obtained from arfenic and nitre.
The refiduum, diflolved in water and eva-
porated, yielded cryftals, perfectly agree-
ing with the neutral falt obtained by
Macquer, together with a little undecom-
pofed nitre.

Arfenic certainly could not decompofe ni-
tre,except by the power of a double elective
attraction, wviz. in confequence of the al-
kali of the nitre uniting with the acid of
arfenic, and the acid combining with the
phlogifton of the arfenic,by which this acid
i1s rendered very volatile. If muriatic a-
cid had a greater affinity with phlogi-
{ton, arfenic would likewife decompofe
common falt, as really happens with cu-
bic nitre. Macquer obtained no neutral
falt in the crucible, but alkali of nitre
containing a little arfenic. I have found
that this falt may likewife be prepared in
a crucible. Let nitre be melted for this
purpofe in a crucible, which is to be red-
hot only at the bottom, then let as much
as will ftand on the point of a knife of

powdered arfenic be added, and, after the
| : red
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. -
red vapours and effervefcence are aver, as

much more arfenic is to be added, and fo
on, till the nitre begins to grow thick,and
will no longer flow in the fame degree of
heat. If a part of the mafs, thus obtain-
ed, be diffolved in water, it will redden
paper ftained with lacmus. After evapora-
ting the folution, a quantity of arfenical
neutral falt is obtained with a little nitre.
But if the fire is a httle increafed, the
mafs begins to boil, and yield red vapours.
When it grows thick, and the boiling:
with this degree of fire is over, a folution
of it in water will not change paper colour-
ed by lacmus, but {yrup of violets will be
turned green ; yet no alkaline rafte will be
perceived. This folution does not fhoot
into cryftals (§ vi. a).

If at laft the fire be increafed to fuch a
degree, that the crucible and the faline
mafs are perfectly red-hot, a new ebulli-
tion begins, and a fmell of aquafortis is
perceived ; at laft the whole melts into a
tranfparent mafs. If this be diffolved in
water, it proves to be f{trongly alkaline ;
but it contains as much acid of arfenic as
the firt {folution. If one part of arfenic
be expofed with two parts of nitre in a
glafs retort, to fuch a degree of heat as
melts the retort, no neutral arfenical falt
_1s obtained, but an alkaline mafs mixed
with fome acid of arfenie. From this ex-

periment



i58 ESSAY: VG

periment it appears, that Mr Macquer ap-
plied too ftrong a heat, and obtained, there=
fore, no neutral arfenical faltin the crucible:
But it will be atked, Why a greater de-
gree of heat alkalifes the mafs, whereas
nitre 1n an equal degree of heat, or neu-
tral arfenical {falt in a ftill greater, is not
alkalifed (§ vi. ¢)? The following experi-
ment gives the folution of this problem.
If acid of arfenic be faturated with
alkali of tartar, till the folution of lacmus
1s no longer reddened, and the {folution be
afterwards = evaporated to drynefs, and
then diftilled with double the quantity of
nitre in a glafs retort furnifhed with a re-
ceiver, the nitrous acid will be expelled as
foon as the mafs enters into fufion : This
acid will be very volatile. If the diftilla-
tion be continued with a ftrong fire till no
more acid goes over, the refiduum in the
retort proves to be very alkaline. If a {o-
lution of hepar fulphuris be mixed with
this imperfeét neutral falt, the fulphur
will be precipitated ; in like manner,.a
folution of {foap is rendered turbid by it
It 1s hence evident, that the acid of arfes
nic may be combined with a greater quan-
tity of alkali than is neceflary to its fatu-
ration ; and that, in confequence of this,
the nitrous acid is expelled, whence an
arfenical falt; with a f{uperabundance of

alkali, arifes. This attraction, however, .
has
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has likewife its limits; for when a mix-
ture of one part of acid of arfenic and
fix parts of nitre is melted in a cover-
ed crucible in a firong fire till all ebulli-
tion ceafes, there will be found, befides
the arfenical falt, 'a confiderable quan-
tity of undecompounded nitre. = But con-
cerning the alkalifation of nitre with ar-
fenic, there is one principal point to be
noticed, wiz. that nitre always attracts a
certain {mall quantity of phlogifton from
the heat itfelf, and that this phlogifticated
nitrous acid forms with the alkali but a
loofe union, fo that vegetable acids are
able to expel it from its bafis. This pro-
perty of nitre is the reafon why acid of ar-
fenic, by virtue of its attraction for the
fuperfluous alkali, expels the nitrous acid
phlogifticated by heat ; whence it likewife
follows, that, fince common falt under-
goes no change in the fire, the acid of ar-
fenic is not able to alkalife it, as will ap-
pear from the following paragraph.

§ XL Muriateé' Jolfil Alkali, or common Salf.

One part of common falt was diftilled
with three parts of acid of arfenic. Wa-
ter firft went over ; when the mafs was
dry, I changed the receiver, and increafed
the fire till the retort grew red-hot, when
the mafs began to flow and to boil.  This
degree of heat was continued till the ebul-

lition,
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lition was over, when I found that fome
fuming muriatic acid had gone over into
the receiver. After the refiduum in the
retort was cool, T diffolved it in ‘water ;
the folution being filtered and evaporated,
yielded cryftals of common falt ; but there
remained a thick mafs, which changed the
colour of lacmus to red, and would not
cryftallife. In § vii. it has been obfer-
ved, that mineral alkali, fuperfaturated
with acid of arfenic, will not cryftallife;
wherefore I diluted this magma with di-
ftilled water, adding finely powdered chalk;
till the folution thewed no more mark of
acidity ; I then Afltered it. After eva-
poration in the open air, cryftals were ob-
tained, perfeétly agreeing with the neu-
ctral fale § vin

§ x11.  Upon Sal Ammoniac.

One part of fal ammoniac was di-
ftilled with three parts of acid of arfenic.
A portion of muriatic acid went over with
the water; I then changed the receiver,
" and increafed the heat, when fuming mu-
riatic acid came over, and the mafs en-
tered into fufion. Immediately after this,
the receiver was filled with a white fmoke,
and a white powder was fublimed into the
neck of the retort; at laft a pungent vo- .
latile alkali pafled over into the receiver ;

and a refiduum remained in the retort,
~ which
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which was acid of arfenic. The powder
fublimed into the neck of the retort was
diffolved in water, and the folution was
filtered, when there remained a white pow-
der, which proved to be arfenic. The liquor
which paffed through the filter contained
fal ammoniac.

I repeated the fame experiment, apply-
ing only a bladder inftead of the receiver.
When the heat became fo firong as to
drive the white powder into the neck of
the retort, the bladder was diftended. The
air it contained is entirely the fame with
_that of which I fpoke § viii. c. Hence
it follows, that part of the arfenical acid
has combined with a portion of the phlo-
gifton of the volatile alkali, and that the
arfenic fublimed into the neck of the re-
ceiver has been thus produced. Hence,
too, the bladder was neceflarily filled at
the fame inftant with that air which arifes
from the decompofition of volatile alkali,
~ Hear expels the volatile alkali from arfe-

nical fal ammoniac § vi1l. ¢; and as any
_acid converted into vapour, when it meets
with volatile alkali, always produces a
fmoke, it is evident why the bladder at
the end of the procefs was filled with it.

NOL T, 5 § x11.
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§ x111. Vitriolated Lime, (Gypﬁ:m), and Spa‘-
thum Ponderofum.

One part of powdered gypfum was mix-
ed with two parts of dry acid of arfenic,
and expofed to a red heat, when fome vi-
triolic acid came over, with a ftrong {mell
of volatile fulphureous acid, and the mafs
entered into fufion. After the diftillation
was over, it had the appearance of a mil-
ky glafs.  (8) Spathum ponderofum pro-
duced the fame phznomena, only the wvi-
triolic acid was not expelled till the retort
melted. The refiduum was a little red-
dith. See § xx.

§ x1v. Upon Fluor Mineral.

One part of powdered fluor was mixed
with four parts of acid of arfenic, and
diftilled, a little water being put into the
receiver. When the retort grew red-hot,
firlt a yellow, and afterwards a red fub-
{tance;, was fublimed. Volatile fulphu-
- reous acid went over, butno acid of fluor.
The refiduum, which was of a grey co-
lour, was divided into two equal parts
Of thefe one was mixed with charcoal-
powder, and diftilled with a ftrong fire;
but neither arfenic nor regulus was fubli-
. med : Whence 1t appears, that I took too
{fmall a quantity of acid of arfenic to de-

_ compofe
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compofe this fluor, which contained a fmall

_quantity of pyrites (§ v. ¢). The other

half was mixed with four parts of acid of
arfenic, and the mixture was diftilled.
When the mafs grew dry, a little yellow
fal ammoniac was fublimed, whereupon
the water in the receiver was covered with
a white cruft. I frequently fhook the re-
ceiver, in order to make this cruft fall to
the bottom, and continued the diftillation
as long as any cruft formed upon the wa=
ter. This cruft was filiceous earth, and
the water contained acid of fluor.

§ xv. Effectsofthe /Igid of Arfenicupon Earths

Lime.

(o) When acid of arfenic is dropped
into lime-water, the lime precipitates, in
combination with the acid of ‘arfenic. If
more acid be dropped in, the precipitate'is
again diffolved. If the folution be eva-
porated, fmall cryftals thoot. If thefe be
diffolved in a little water, and fome vi-
triolic acid dropped into the folution, a
precipitation of vitriolated lime takes
place. - (B) If the acid of arfenic be di-
luted with water, and fome powdered
chalk added, it will at firft diffolve;
but, on adding more chalk, the whole fo-

lution will coagulate into fmall cryftals.

{(c) The acid of arfenic does not precipi-
tate the folutions of nitrated, muriated;
- L 2 ~ and
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and acetated lime ; neither are thefe folu- '
tions precipitated by the neutral arfenical
falt of Mr Macquer ; but the arfenical falts
(§ vi. vi1. viiL. A, A, A,) decompofe thefe
{folutions, and form a precipitate which is
not foluble in water, though it is of eafy
folubility in acids. (D) If the precipitate
of lime, combined with acid of arfenic,
be edulcorated, and afterwards ftrongly
calcined for an hour in a clofe crucible, it
will form a thick flux; but it {till retains
the acid of arfenic. (E) If it be mixed
with the fame quantity (in meafure) of
charcoal-powder, and expofed to a ftrong
fire in a retort, a thining regulus of arfe-
nic will be fublimed. The refiduum is
quicklime, mixed with charcoal, ftill how-
ever containing fome arfenic.

§ xvi. Upon Magnefia.

(a) Magnefia diffolves in acid of arfe-
nic ; but, when the folution comes to the
point of faturation, the mafs coagulates.
This coagulum being diflolved in a larger
quantity of acid of arfenic, and evapora-
ted, the folution grows gelatinous ; if the
jelly be lixiviated with water, filtered and
evaporated, a vifcid mafs remains, which
will not cryftallife. (8) The folutions of
- magnefia in vitriolic, nitrous, muriatic,
and acetous acids, are not precipitated by
the acid of arfenic, but very readily by

the
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the neutral arfenical falts § vi. viL. viin
A, A, A. The precipitate is eafily foluble
in acids, but not in water. (c) Expofed
to the fire in a crucible with charcoal, it
fhews the fame phanomena as the preci-
pitate of lime § xv. D, E.

§ xviI U,/)oé Earth of Alum.

(a) The earth, which is precipitated
from a folution of alum by alkali of tar-
tar,after being wafhed with boiling water, is
eafily foluble in the acid of arfenic, till it
becomes quite dry. The folution coagu-
lates as foon as it arrives at the point of
faturation.  (8) Diflolved in the vitriolic,
nitrous, and muriatic acids, 1t is not pre-
cipitated by the acid of arfenic, but it is,
when diflolved in vinegar. The above fo-

lutions are precipitated by neutral arfeni-
 cal falts ; the precipitate eafily diflolves in
acids, but not in water. (c) Treated in
the crucible, it thews the fame phenome-
na as the precipitate of lime § xv. b.
(p) If the folution (a) be evaporated to
drynefs, and then mixed with a little char-
coal-powder, and expofed to diftillation
with a {trong fire, a little yellow fublimate
rifes into the neck of the retort, as like-
wife fome fhining regulus; volatile {ul-
phureous acid pafles over into the recei-
ver. The refiduum diffolves with diffi-
culty in vitriolic acid ; fome cryftals of
L3 alum,
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alum, however, will form in the {pace of
two months.

§ xvi1e.  Upon white Clay.

One part of white clay reduced to pow-
der was mixed with four parts of acid of
arfenic, and digefted for a fortnight ; but
the acid would not diffolve any part of it
The mafs was put into a retort, and diftil-
led to drynefs, and the fire increafed till
the retort began to melt. It was convert-
ed into a thick flux, and a little arfenic
was fublimed. The refiduum, powdered
and mixed with a little charcoal-powder,
was expofed to diftillation in the fame
degree of heat when a fhining regulus wags
fublimed.

§ x1x. Upon Silex.

Liquor filicam was precipitated by vi-
triolic acid, and lixiviated with boiling
water. While it was ftill moift, acid of
_arfenic was added, and the mafs was ex-
poled to digeftion for fourteen days, but
‘no folution enfued. I afterwards evapo-
rated it, and calcined the produé, till the
retort which I ufed began to melt. A
little arfenic rofe into the neck of the re-
tort: Then the refiduum was boiled in
water, upon which the acid diffolved, but
the ﬁlex remained at the bottom unchan-
ged
§xz
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§ xx. Upon Terra Ponderofa.

The earth in the ponderous {par is not
lime, as is generally believed, buta pecu-
liar kind of earth. It is the fame with
that of which I related {fome experiments in
my Diflertation on manganete. Mr L G.
Gahn afterwards informed me, that he
found that this earth was the bafis of the
ponderous {par. Incited by this, I procured
a larger quantity of it, in order to make
more experiments. [ {hall here only men-
tion the effeés of acid of arfenic. (a)
Terra ponderofa diffolves readily in the
acid of arfenic ; but, as {foon as it has ob-
tained its point of faturation, it again pre-
cipitates, combined with the arfenical acid.
() Neither is its folution in nitrous, mu-
riatic acetous acid, precipitated by the
acid of arfenic ; but the arfenical neutral
{alts (§ vi. vi1. viin A, A, A,) precipitate
thefe folutions. (c) In the crucible, this
precipitate fhews the fame phznomena as
the precipitate of lime ; as alfo when treat=
ed with charcoal-powder. (p) The folu-
tion of ponderous earth in acid of arfenic
is again precipitated by the acid of vitriol,
in the form of a falt infoluble in water,
wiz. regencrated ponderous {par.

Ly § xxr1.
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§ xx1. - The Effedls of the Acid of Arfenic
. upon Metals,

As the acid of arfenic cannot be kept
- long in the crucible without being con-
verted into arfenic, in which ﬁate it {u=
blimes (§ v. 8) ; and as in a retort it contie
nues long unchanged,and confequently acts
longer upon metals, I rather chofe to con«
duét my experiments in the latter way.

In long necked flafks I added four
parts of the acid of arfenic to one part of
filings of metals. After the water was eva-
porated, 1 poured frefh upon the mixture.
This method I purfued in all the follow-
ing experiments.

§ xx11.  Upon Gold.

(A) 'The acid of atfenic has no effe&®
upon gold in the heat of digeftion. I put
the mafs into a retort, and abftrated all
the liquid, then increafed the heat till the
acid flowed, and continued the fame de-
gree of heat for half an hour, during
which time a fmall guantity of arfenic
was fublimed. When the retort was grown
cool, I poured a little water into it, and
placed it in fand. The acid was diflolved;
but the remaining gold being wathed and
dried, was found to be nearly of the fame
weight as at firft. The retort was mark-
ed with red and yellow {pots, which could

not
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not be taken off by any menftruum. (B)
The folution of gold was mixed with acid
of arfenic, but no precipitation enfued ;
the mafs was then abftra@ted in a retort
to drynefs, and the fire increafed till it
was in a perfeétly fluid ftate ; the gold
was reduced, and fome dephlogifticated
muriatic acid came over 1nto the receiver.
The retort was fpotted red and yellow. (c)
The mixture of acid of arfenic and mu-
riatic acid has no effe& upon gold, neither
has a mixture of acid of arfenic and ni-
trous acid.

§ xx111. Upon Platina.

(A) Platina digefted in the acid of arfe-
nic is not attacked. After all the humi-
dity was abftracted, I increafed the fire
till the retort melted. - The platina lay at
the bottom in the fufed acid; a little
arfenic, was fublimed. After it was cool,
I poured fome water into the retort, which
~ diffolved the acid. This acid was render-
ed opaque by a white powder, which was
afterwards lixiviated with water, and then
dried. It grew black upon charcoal be-
fore the blowpipe, had a fmell like arfe-
nic, and was attracted by the loadftone,
The platina, after it was dried, had hard-
~ ly loft any thing of its weight. Pure pla-
tina, confequently, is not attacked by the
acid of arfenic. (B) The folution of pla-

tina
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tina in aqua regia is not precipitated by
the acid of arfenic, but readily by the
arfenical neutral {alts. The precipitate in
this cafe is yellow ; it 1s foluble in a large
quantity of water; but it contains no
mark of acid of arfenic. A mixture of
- acid of arfenic and muriatic acid has no
effe@ upon platina, neither has a mix-
ture of nitrous acid and the acid of arfe-

nic.
§ xx1v. Upon Silver.

.(A) Pure filver is not attacked by the
acid of arfenic in digeftion.. After the
whole of the liquid was abftracted, I in-
creafed the fire till the acid came into fu-
fion. Here more arfenic was fublimed
than in the foregoing experiments with
gold and platina. This degree of heat
being continued for half an hour, the fil-
ver diffolved. After the retort was grown.
cold, I broke it, and found that it con-
tained a colourlefs glafly mafs, nearly
tranfparent. The retort was covered with
a glazing of a flame-colour, which could
not be feparated from the glafs by any.
folvent. (B) Upon the vitreous mafs, af-
ter it was pounded, I poured fome diftil-
led water, and expofed it to a fand-heat,
upon which it immediately loft its tranf-
parency, and aflumed a brown-red colour;
the acid of arfenic was diflolved, and a

brown
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brown powder remained at the bottom.
The acid contained a little of the filver in
folution ; for, on adding muriatic acid,
fome luna cornua was precipitated. (c)
The brown powder was dried, and expofed
to fuch a degree of heat that the retort
melted. The powder entered into fufion,
but no arfenic was fublimed. When the
retort was cooled, I broke it, and, upon
taking the mafs out, I found it tranfpa-
rent at the margin. (D) As calx of
ilver is reducible without the addition of
phlogifton, as is likewife the cafe with
acid of arfenic (§ v. B), I tried what a
greater degree of heat would effet. I
therefore put the glafly mafs into a cru-
cible, over which I luted another, and af-
terwards applied as ftrong a heat as filver
requires for being melted. After the ap-
paratus was cooled, the filver was found
reduced, and {urrounded with a little
white glafs. (&) The folution of filver
is precipitated by acid of arfenic, but not
entirely ; the precipitate is of a brown co-
lour. More is precipitated by the neuatral
arfenical falc of Mr Macquer ; but as this
falt is fuperfaturated with acid, fome fil-
ver is retained in the folution, The neu-
tral arfenical falts (§ vi. viL vIIL 4, A, 4&,)
decompofe the folution entirely. (r) If
this precipitate of filver be digefted in
muriatic acid, the acid of arfenic is ex-

pelled
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pelled, and it is changed into muriated
filver. In the fame manner, this brown
precipitate is foluble in fpirit of fal am-
moniac, prepared with lime. (c) Though
neither: the acid of arfenic nor the muri-
atic acid alone attack filver, a mixture
of them has confiderable action upon this
metal. If the folution of filver in nitrous
acid be precipitated by copper, and the
precipitate well wafhed with hot water,
and afterwards digefted for fourteen days
in a clofe veflel, with two parts of acid
of arfenic, and two parts of muriatic acid,
the filver is changed into a white powder,
which, after being edulcorated and dried,
is found to be muriated filver. If the acid
liquor be then diftilled off, muriatic acid
goes over, which contains arfenic; for,
when mixed with a little nitrous acid, and
again abftraCted, a little acid of arfenic
remains behind. Hence it follows, that
the muriatic acid attacked the earth of
filver during the digeftion, while the acid
of arfenic attacked its phlogifton ; whence
the arfenic was produced, which the mu-
riatic acid afterwards took over with it
into the receiver. :

§ xxv.  Upon Quickfilver,

(a) Quickfilver was not acted upon By
the acid of arfenic during digeftion. I

next put the mixture into a retort, ab-
: ftra&ed
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firated all the watery part, and then in-
creafed the fire. The mafs grew yellow,
quickfilver rofe into the neck, with a little
arfenic, and a litdle yellow {ublimate. The
fire was then increafed till the retort was
near melting, but the mafs would not en-
ter into fufion. Of fix drachms of quick-
filver which I took for this experiment, I
obtained three drachms and a half in the
receiver. Thus the acid of arfenic con-
~tained 2% of fixed quickfilver. (B) After
the retort was cold, { took the mafs, which
was a little yellow, out of it, and divided
it into two parts. One I boiled in diftil-
led water, but none of it was diflolved.
Diluted nitrous and witriolic acids had
hardly any effe¢t upon it, but muriatic
. acid diffolved it very readily., This folu-
tion being evaporated to drynefs, then
put into a retort, and diftilled, corrofive
fublimate rofe into the neck. The refi-
duum flowed upon applying a ftrong fire,
and proved to be acid of arfenic. The
other portion I mixed with two parts of
common falt, and diftilled it. Corrofive
fublimate rofe into the neck of the retort,
. {c) Calcined quickfilver and arfenical acid
being reducible by heat without any ad-
. dition of phlogifton, this refiduum (a)
muit likewife be reducible by a fufficient
degree of heat alone. One part of quick-
filver was mixed with fix parts of acid of

arfenic,
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arfenic, and after all the humidity was
driven off, the fire was increafed, and
though the mafs was heated white, ity
however, lay unchanged in the retort;
but when the retort melted, it ran like-
wife into, fufion; the quickfilver was re-
duced, and rofe, together with the arfe-
nic, into the neck of the retort, a little
quickfilver remaining behind. (D) Itis
known, that quickfilver, digefted with
muriatic acid is not attacked.  But if two
parts of muriatic acid, two parts of acid
of arfenic, and one part of quickfilver,
be expofed to digeftion in a clofe phial
for fourteen days, the acid acquires the
tafte of quickfilver, and that metal is
changed into a yellow powder. = If the
acid be now diftilled, muriatic acid im-
pregnated with arfenic goes over. If the
refiduum in the retort be urged by a {trong
heat, corrofive {ublimate rifes, and the
fuperabundant acid of arfenic remains be-
hind in the retort. The yellow powder
is turned black by lime-water and alkalis;
.if fublimed, it is changed into mercurius
dulcis.  (£) The folutions of quickfilver
in vitriolic and nitrous acids arée precipi-
tated by the acid of arfenic in the form
of a yellow powder ; but the folution of
corrofive fublimate is neither precipitated
by the acid of arfenic, nor by any. of the

neutral arfenical falts ; but arfenicated vo-
latile
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latile alkali (§ viir.) precipitates the folu-
tion in the form of a white powder. (r)
The acid of arfenic, when fublimed with
corrofive {fublimate, undergoes no change.
But if, inftead of corrofive fublimate,
mercuriug dulcis is employed, corrofive
{fublimate rifes, and the refiduum is the
fame as that of letter A. Some writers
aflert, that arfenic, diftilled with corrofive
fublimate, yields butter of arfenic; but
they are miftaken. 1 have diftilled fuch
a mixture in different proportions, but
have' always obtained at firft corrofive
{ublimate in the neck of the retort, and
afterwards arfenic. ~Hence it would fol-
low, that as the quickfilver in the corro-
five fublimate is calcined, the muriadc
acid has a ftronger attraction for arfe-
nic than for the calx of quickfilver. In
order to afcertain this point, I mixed but-
ter of arfenic with calcined quickfilver,
and diftilled the mixture. I firlt obrained
{fome drops of the butter in the receiver,
then corrofive fublimate rofe into the neck
-of the retort, which was at laft fcllowed
by arfenic. - But the cafe is quite different
with the regulus of arfenic; for if it be
mixed with an equal quantity of corro-
five fublimate and diftilled, fmoking but-
ter of arfenic, mercurius dulcis, and a
little quickfilver, are obrained.  Hence it
follows, that mercurius dulcis is decom-

’ pofed
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pofed by a double elective attraction, that
of the phlogifton of the regulus for the
calx of mercury, and that of the muriacic
acid for the calcined regulus of arfenic,
whence the quickfilver is reduced, and
butter of arfenic is produced. The fame
thing happens with ‘a mixture of orpi-
ment and corrofive fublimate.

§ xxvi. Upon Copper.

Copper is attacked by the acid of arfe-
nic during digeftion. The {folution is of
a green colour. A quantity of light blue
powder is depofited, and attaches itfelf to
the copper. This powder confifts of acid
of arfenic and calcined copper. (B) One.
part of filings of copper was mixed with
two parts of dry acid of arfenic, reduced
to a fine powder. The mixture was ex-
pofed to diftillation, and the fire increafed
till the retort melted. Here fome arfe-
nic rofe into the neck, the mafs entered
into fufion, and turned blue. After the
retort was cooled, I poured fome water
upon it and boiled it; the folution was
like that of letter A. In the retort there
remained a little copper which was not
diflolved, and the bottom of the retort
was tmged with brown, red, and yellow
fpots, which were infoluble in any men-
ftruum. (&) Copper diffolved in mineral

acids was not precipitated by the acid of
arfenic j
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arfenic ; but when it is diffolved in vine-
gar, a precipitation enfues. Neutral arfe-
nical falts precipitate the folution of cop-
per in the form of a blue powder, which -
L edulcorated, dried, and expofed to a
ftrong fire for an hour. After the mafs
was cooled, the powder appeared to be
changed into a brown fcoria, which had
covered the whole internal furface of the
crucible with a yellow enamel. (p) The
{coria was finely powdered, mixed with a
little lamp-black, and expofed in a {fmall
glafs retort to the fire till it melted, when -
a fine regulus of arfenic was fublimed,
and the copper in the refiduum was found
to be reduced.

§XXV‘II. Upgrz Iron., -

(a) Iron is atracked by the acid of ar-
fenic during digeftion, and at laft the
whole folution grows gelatinous. (B) But
if the digeftion be performed in a clofe
phial, fo that the air has no accefs to it,
it does not grow gelatinous. One portion
being expofed to the open air, in a couple
of hours afterwards the folution was
grown {o gelatinous upon its furface, that
the phial might be inverted without any

. thing running out of it.. Another portion

was mixed with alkali of tartar, whence.
a quantity of a whitifth green powder was
precipitated, which being edulcorated and

Vo, L. . M.~ s>diftilled
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- diftilled in a glafs retort by a gentle fire,
fome arfenic was fublimed, and the refi-
duum was red ochre. (¢) One part of
iron-filings was diftilled with four parts of
acid of arfenic., The mafs made a great
effervefcence towards the end, and, when
it became dry, it took fire in the retort
upon increafing the heat, and then both
arfenic and regulus of arfenic were fubli-
med. After it was grown cool, the refi-
duum was found to be black ; it was fri-
able, and contained but little acid of ar-
fenic. 'The retort was covered with yel-
lowith-brown fpots. (p) Solutions of iron
in mineral acids are not precipitated by
the acid of arfenic, but iron diffolved in
vinegar 1is precipitated in the form of a
dark-brown powder. Neutral arfenical
fales precipitate all folutions of iron. The
precipitated powders, if expofed to a {trong
fire, enter into fufion with an arfenical
fmell, and are changed into black fcorie,
which, when mixed with charcoal-pow-
der, and calcined, yield copious vapouts
of arfenic, and are afterwards attracted by
the load{tone.

§ xxvur.  Upon Lead.

(A) Lead digefted with acid of arfenic
turned black at firft. Some days after-
wards it was furrounded with a light-grey-

1:(h powder, which is mixed with a little ar-
fenic,
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{enic, but this may be fublimed by a
entle fire. The acid contains no lead
diffolved. (B) One part of fhavings of
lead ' was diftilled with two parts of dry
acid of arfenic reduced to powder. The
lead was diffolved, and the mafs flowed
clear, a little arfenic rifing into the neck
of the retort. After the retort was grown
cold, I found a milky glafs in it, which I
boiled in diftilled water, and thus a quan-
tity of white powder was feparated ; the
fuperﬂuous acid “of arfenic was diffolved
in the water. (c) This powder was edul-
corated, then put into a lictle retort, and
kept in fufion for half an hour, but ne
arfenic was fublimed. I put fome {mall
pieces of charcoal inte the retort, upon
which a violent ebullition took place, and
fome regulus of arfenic was fublimed.
(p) Lead diffolved in nitrous or muriatic
acid or vinegar is precipitated by the acid
of arfenic. This precipitate fhews the

phznomena mentioned at c.

§ xx1x. Upon Tin.

(a) Tin digefted with acid of arfenic
- grows at firft black, and is afterwards co-
vered with a white powder ; at laft the
whole mafs grows gelatinous. (8) One
part of tin-fiings was mixed with two
parts of acid of arfenic, and diftilled.
When the mafs became red-hot, it took

M 2 fire



180 ESS A Y VL

fire in the retort, and immediately after
‘both arfenic and a little regulus of arfenic
were fublimed. The tin was diflolved,
and formed a limpid flux, which, after
growing cold, was of a mllkycolour Upon,
this mafs I poured water, and expofed it
to heat, in order to diffdlve the acid. A
quanticy of white powder was feparated,
which was infoluble in any acid, and
conrained very little acid of arfenic. (c)
The folutions of tin in mineral acids are
not precipitated by the acid of arfenic,
but its folution in vinegar is. Neutral
arfenical falts precipitate the folutions of
tin. This precipitate is very difficulc of
fufion. When it is mixed with charcoal-
powder, regulus of arfenic 1s fublimed.

§ xxx. Upon Zinc.

This 1s the only one of all the metals
and femimetals that effervefces when di-
gefted with acid of arfenic. The zinc
grows black, and the tranfparency of the
acid is deftroyed by a quantity of black
powder. If this powder be feparated, e-
dulcorated, and dried, and then put upon

an iron plate, heated nearly red-hot, ina .

dark place, it burns with a blue flame
and a white arfenical {fmoke, and leaves
a white powder behind ; it is confequent-
ly for the moft part regulus of arfenic.
The effervefcence foon ceafes, becaufe

each
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each particle of zinc is furrounded with
the regulus, which hinders the acid from
having any effe upon it. (B) In order
to afcertain what kind of air it is which
rifes during the folution, I ried an empty
bladder to the phial in which the mafs
was contained. The air which I obtained
had the following properties : 1. It would
not unite with water, nor did it precipi-
tate lime-water. 2. Mixed in a glafs-vef~
fel with two-thirds of common air, it was
not abforbed. = 3. When a burning candle
was brought to the mouth of the veflel,

the air in the veflel was inflamed with de-
tonation ; the flame took its dire@ion to-
wards the hand, which was thereby co-
loured brown : The matter that produced
this colour proved to be regulus of arfe-
nic, and left a difagreeable arfenical finell
behind ; the internal furface of the veflel
too was covered with a brown pellicle.
The air, therefore, which holds the regu-
lus of arfenic in folution is of the inflam-
mable kind. (c) One part of filings of
zinc was mixed with two parts of dry and
finely powdered acid of arfenic, and di-
ftilled. When the bottom of the retort
began to be red-hot, a violent inflaimma-
tion, accompanied with a very bright
light, took place in the retort, which burﬂ:'
with an explofion. !n the ne(.k were found
- regulus of arfenic and flowers of zinc.

M3 (p)
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(p) Zinc diffolved in mineral acids is not
precipitated by the acid of arfenic, but
its folution in vinegar is precipitated.
Neutral arfenical falts decompofe all the fo-
lutions, and a white precipitate is obtain-
ed, which, when well edulcorated, fufes
in a retort on the application of a ﬁrong
heat, and, when mixed with charcoal-
powder, yields regulus of arfenic.

§ xxx1. Upon Bifmuth.

(a) Bifmuth, during digeftion with acid
- of arfenic, i1s covered with a white pow-
der ; water precipitates the folution. The
powder confifts of calcined bifmuth and
acid of arfenic. (8) One part of bifmuth
was diftilled with three parts of dry acid
of arfenic. The mafs entered into fufion,
the bifmuth was calcined, but remamed
at the bottom undiffolved ; a little arfenic
rofe into the neck ; ?fter the retort be-
came cool, water was poured upon the
refiduum, Wh1ch diffolved the acid, but
the calx of bifmuth remained unchanged
(c) Bifmuth diflolved in nitrous acid was
precipitated by the acid of arfenic. This
precipitate, as well as the calx (B), are
very difficult of fufion ; but on adding a
little charcoal-powder, they melt immedi-
ately ; the arfenic goes off in vapours, and
the bifmuth is reduced. :
§ xxxig,
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- § xxxIn Upon Regulus of Antimony.

(a) During its digeftion with the acid
of arfeni¢, a quantity of white powder is
feparated from the regulus of antimony.
If a little of the clear folution be dropped
into water, a white powder is likewife
precipitated, which confifts of calcined re-
gulus of antimony, and of acid of arfe-
nic. It i1s foluble only in muriatic acid,
and may be again precipitated by water.
(B) One part of regulus of antimony was
diftilled with three parts of arfenical acid
as foon as the mafs entered into fufion,
an inflammation enfued, and regulus of
arfenic and a little red {ublimate were
fublimed. A little volatile f{ulphureous
acid came over into,the receiver. The re-
fiduum was boiled in water, upon which
the acid was diflolved ; a white fhlnmg~
powder remained behmd which was mix-
ed with charcoal- powder and diftilled.
An ebullition took place, fome regulus of
arfenic rofe into the neck of the retort,
and the antimony was reduced. (c) But-
ter of antimony was not precipitated by
the acid of arfenic, but readily by the
neutral arfenical falts. The folutions of
glafs of antimony in vinegar and créam
of tartar are precipitated by the acid of
atfenic. :

M4 § xxxir.
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§ xxx111.  Upon Cobalt.

(a) The acid of arfenic digefted with
cobalt-aflumed a rofe-colour, but a great
deal of thé cobalt remained undiffolved,
(8) I put the whole mafsinto a retort, and
" abftraced it to drynefs ; then, on increa-
fing the heat, it entered into fufion, and
a little arfenic was fublimed. After the
mafs was grown cool, it had a femitranf-
parent violet-colour. I then poured water
upon it, and put it into hor fand ; the
acid was diflolved, the violet-colour dif=
appeared, and the folution turned dark-
red. The bottom of the retort was blue,
and no menftruum was capable of taking
this colour out of the glafs. (c) Neither
the folutions of cobalt, in mineral acids
nor vinegar, are precipitated by the acid
of arfenic; but the arfenical neutral falts
produce a precipitation of a rofe-colour,
This precipitate is difficult of fufion in

the crucible, and has the appearance of a
dark-blue fcoria,

§ xxx1v. Upon Nickle.
(a) The acid of arfenic digefted with

nickle affumes a green colour; a quantity
of green powder mixed with arfenic is
precxpxtated The arfenic may be fepa-
rated from it by a gentle heat. (B) One
part of nickle was mixed with two parts

of
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of dry acid of arfenic, and diftilled by
a ftrong fire. 'The mafs melted with an
appearance of inflammation, and fome
arfenic was fublimed. After it was grown
cool, it proved to be a yellow mafs, upon
which a number of grey elevated ftreaks ap-
peared ; they werelike a vegetation,and were
formed during the diftillation. This yel-
low mafs was boiled in water, when
the acid diflolved, and a yellow powder
remained behind, which, when treated
with charcoal-powder, yielded a regulus
of arfenic, but was not reduced itfelf.
(¢) The {folutions of nickle in acids are
not precipitated by the acid of arfenic,
neither is there any precipitation from its
folution in vinegar; but the neutral arfe-
nical {alts precipitate a whitith-green pow-
der.

§ xxxv. Upon Manganefe.

(a) The acid of arfenic diffolves a lit-
tle manganefe during digeftion ; fized al-
kalis precipitate a white powder from it.
(B) When diftilled with acid of arfenic, -
a little arfenic was fublimed. The mafs
entered into a kind of fufion, but the acid
- ¢ontained no more of the manganefe than
it did before. (c) Phlogifticated manga-
nefe diffolves readily in acid of arfenic
but whenever the acid arrives at the point
of faturation, the folution coagulates in-

to
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to little cryftals. (p)The folutions of man-
ganefe in the mineral acids are not precipi-
tated by the acid of arfenic, though they rea-
dilyare by the neutral arfenical falts. Man-
ganefediflolved in vinegaris precipitated by
the acid of arfenic. (&) Thefe precipitates,
which confift of phlogifticated manganefe
and of acid of arfenic, were diftilled in
fuch a heat that the retort at laft melted,
but noarfenic was fublimed, nor would they
enter into fufion, but retained their white
colour; however, when mixed with charcoal-
powder in a erucible, they flowed,and regu-
lus of arfenic arofe in the form of vapour,
while the manganefe remained behind.

§ xxxVI. Upbiz Regulus of Arfenie.

(a) The regulus of arfenic digefted with
acid of arfenic, was covered with a white
powder, which proved to be arfenic. (B)
One part of the regulus was mixed with
two parts of dry acid of arfenic, and di-
ftilled. = The regulus rofe into the neck,
and the acid entered into fufion. (c) If
- {mall pieces of regulus of arfenic be put,
one after another, into a retort where thé
acid of arfenic is in a f{tate of fufion, an
inflammation takes place, and arfenic is
fublimed. (p) The regulus of arfenic is
diffolved by un&uous oils in a boiling heat;
the folution is black, and, after it grows

gold, of the confiftence of {alve.
) E-S5 5 A%
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£.5 5AY VI
REMARKS UPON SALT OF BENZOIN. 1775,

HE common way to obtain the falt
from benzoin is by fublimation.
This {alt is fold in the {fhops under the
name of flowers of benzoin. 1 propofed
to determine with exainefs how much
falt a given proportion of benzoin yields
by fublimation. For this purpofe, I di-
ftilled a pound of benzoin in a retort,
and, after having perfectly feparated the
~ empyreumatic oil by lixiviation, I obtain-
ed berween nine and twelve drachms of
flowers. This falt may be likewife ob-
tained by fimply lixiviating the benzoin
with water; but the falt thus obtained is
lefs in quantity, and if the ley be made
too hot, the refin eafily runs together, and
* the whole labour is loft. The reafon why
fimple lixiviation yields fo little falt is ea-
fily afligned. The refinous particles of
the benzoin do not tran{mit the water
the folution, therefore, takes place only
on the furface of the particles of the
powdered benzoin.

I further boiled - pounded chalk and
benzoin in water, and then filtered the
decoction, but, on its cooling, obtained

no



188 ESSAY VIL

no cryftals ; but on pouring fome drops
of vitriolic acid into this liquor, the falt .
of benzoin foon afterwards precipitated ;
for this fale, which is an acid, was united
with the chalk. The quantity of falt ob-
tained, however, was not greater than
that obtained by lixiviation. I then fell
upon the idea of communicating to the
water the power of aéting upon the refi-
nous particles of the benzoin, and thought
thus to extract all the falt exifting in this
refin. I therefore botled pounded ben-
zoini with alkaline ley, and afterwards {a-
turated it'with an acid. I thus obtained
the falt of benzoin by precipitation ; but
I here likewife met with this inconveni- -
ence, that the powder of benzoin ran to-
gether during the boiling and floated on the
furface in the form of a tenacious refin,
There remained one way more to be
tried, viz. To boil the benzoin with quick-
lime. As the particles of the lime, by inter-
pofing themfelves between the particles of
the benzoin, might prevent their run-
ning together, and as lime has likewife
the property of alting upon the refinous
particles, this promifed to be a good wayof
extracting the falt from the bcnzom The
falt thus obrained is perfectly free from
empyreumatic oil, with which the flow-
ers of benzoin are commonly contamina-

ted, it is confequently alfo free from the
. fmell
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{mell which they otherwife yield. An
equal, if not a greater quantity of falt,
is obtained by this procefs than by diftilla~
_tion. A pound of the refin yielded from
twelve to fourteen drachms of falt by this
new method, which is as follows :

Upon four ounces of unflaked lime pour
twelve ounces of water, and, after the e-
bullition is over, add eight pounds more
(the pound twelve ounces) of water ; then
put a pound of finely pounded refin of ben-
zoin into a tinned pan, pour upon it firft
about fix ounces of the above lime-water,
mix them well together, and thus fuc=
ceflively add the reft of the lime-water.
If it be poured in all at once, it will
not mix with the benzoin, which will
likewife coagulate, and run together into
a mafs. This mixture ought to be boiled
over a gentle fire for half an hour with
conftant agitation ; then take it from the
fire, let it ftand quiet for an hour, in or-.
der that it may fettle ; pour off the fuper-
natant limpid liquor into a glafs veffel.
Upon the remainder in the pan pour eight
pounds more of lime-water; boil them
together for half an hour, then take it
from the fire and let it fettle ; add the fu-
pernatant liquor to the former ; pour upon
the refiduum fome more lime-water, boil
it as aforefaid, and repeat the fame pro-
cels once more. At laft, put all the re-

' ~ fiduum



190 K LS S A X o N

fiduum upon a filter, and pour hot wa-
ter feveral times upon it. During this
procefs, the calcareous earth combines
with the acid of benzoin, and feparates:
it from the refinous particles of this fub-
ftance. A {mall quantity of the refin is
diffolved by the lime-water, whence it ac- -
quires a yellow colour. All thefe yellow
leys and decoctions are to be mixed toge-
ther, and boiled down to two pounds,
which are then to be {trained into another
glafs velflel.

Thefe lixivia are infpiflated thus much,
becaufe fuperfluous water would hold
much falt in {olution, which muft after-
wards be precipitated. Befides, a {mall
quantity of the refin, fufpended by the
lime-water, likewife feparates during the
evaporation, not being foluble in a fmall
quantity of water; it therefore remains
in the ftrainer. After the two pounds of
the evaporated leys are grown cold, mu-
riatic acid is to be added, with conftant
ftirring, till there be no further precipita-
tion, or till the mafs taftes a little fourifh,
As vegetable acids have in general a
weaker attraction for abforbent earths than
mineral acids, the muriatic acid combines
with the calcareous earth, and the acid of
benzoin, which requires a large quantity
of water to its folution, muft fall down;

the folution, which had before but a very
weak
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weak fmell of flowers of benzoin, acquires,
by this precipitation, a very ftrong one.
The precipitated coagulum is then to
be put into a filter, and, after being well
dried, it is to be edulcoxa*ed fufﬁaently,
by repeatedly pouring cold water upon it;
it thould be dried afterwards in a gentlc
heat. But as the water made ufe of for
the edulcoration contains a little of the
- falt of benzoin diffolved, it ought to be
evaporated, and afterwards fet by to cry-
ftallife. If you with to give this falta
thining appearance, diffolve it in a fuffi-
cient quantity—in {ix ounces, for inftance,
of water, by gentle boiling, then ftrain it
immediately, while it is yet warm, through
a cloth, into a glafs veffel which has been
heated before ; you will thus have the {a-
tisfaction to fee a number of fine cryftals

' thoot as foon as the folution is grown

cold. Thewater is then to be ftrained from
the cryftals, and the reft of the falr, fill
fufpended in this water, is obtained by re-
peated evaporation and cry{‘calhfatmn But
as the flowers of benzoin are, on account
of their lightnefs, not eafily pulverized, it
may be beft to keep the faltin the form of
a precipitate, which is always the fineft
powder. To this confideration it may be
added, that, during the cryﬁalhfdfxou, a
great deal of falt is loft, ‘
I
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I have recommended cloth for filtering'
the warm folution, becaufe I found it an-
fwer beft. If blotting paper be ufed, the
falc {fometimes cryftallifes in the filter it-
felf, and obftruts it. The filtration it-
{elf rnight be omitted, if it were not una-
voidable, in order to purify the falt from
about two grains of refinous f{ubftance,
which, having been mixed with it during
the precedmg boilings, remain united
with it during the reft of the procefs.

ESSAY
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EUSSP A ST NE

1 ON Sicex, CLAY, AND ALuM. 1776.

ROM the writings of Mr Baumé, it

appears that he takes the earth of
alum to be nothing elfe than filex, and
common clay to be filiceous earth, com-
bined with a little vitriolic acid. Alum
he fuppofes to be the fame earth, fuperfa-
turated with vitriolic acid. With regard
to chemical opinions, it is my cuftom not
to credit any, till I have brought them to
the teft of experiment. I therefore was
obliged to try Mr Baumé’s affertion, that
filex is foluble in vitriolic acid, by this
teft. [ took an ounce of mountain cry-
ftal reduced to powder, mixed it with three
ounces of alkali of tartar, and fufed the
mixture by a ftrong fire. This alkaline
mafs I afterwards diffolved in twenty oun-
ces of water, and poured as much diluted
vitriolic acid to it, as was more than fuffi-
cient to faturate it; I then filtered the li-
~ quor, colleéted, edulcorated and dried,
the precipitated filex which remained on
the filter. From the filtered liquor, after
it was evaporated, I obrained, befides a
fubacid vitriolated tartar, about 1.' drachm
of alum. The queﬁion now was, Whe-
e Vaor. L N ther
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ther the precipitated filex, repeatedly fufed
with alkali, would ftill yield alum? If
this was the cafe, Mr Baumé’s fyftem
would gain a ftrong confirmation ; but, if
it did not, a fufpicion would arife, that
{fome clay was mixed with the mountain
cryftal ; I therefore dried the precipitate,
and mixed it with a triple quantity of al-
kali ; and, proceeding in the fame man-
ner as in the foregoing experiment, again
obtained alum. 'This laborious experi-
ment I repeated feven times, and always
obtained alum ; I now thought it reafon-
able to believe that Baumé was right. Baut,
behold ! on examining the crucibles, em-
ployed for thefe repeated fufions, 1 found
them every where uneven in the infide,
and full of little excavations, which they
had not before the experiment. This
created a fufpicion that the alkali had per-
haps diffolved part of the clay of thefe
crucibles, and thus, with the fuperfluous
vitriolic acid, produced alum ; I therefore
now took an iron crucible, and prepared
the liquor filicom, which T treated in the
fame manner as before, and obtained no
alum. How eafily may one err in ma-
king experiments! Thus, all the alum, I
obtained, came from my crucibles, and I
was in a fair way to obtain conviétion of
a falfehood : Undonbtedly the fame thing
led Mr Baumé into the miftake. I after-

: wards
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wards took precipitated filiceous earth
while it was moift, and digefted it for a
fortnight with diluted wvitriolic acid, in
order to find out whether, as Mr Baumé
aflerts, any thing is diffolved, but could
find not the leaft mark of folution.

The filiceous earth, therefore, ftill re-
mains a peculiar earth. Mr Baumé pre-
tends, that clay contains a little vitriolic
acid, and is on this account foluble in a
large quantity of boiling water. I like-
wife tried this experiment, but found,
that of feveral kinds of pure argillaceous
earth not the fmalleft quantity was diflol-
ved, which is eafily afcertained by means
of alkali of tartar. I here likewife made
different experiments, in order to obtain
vitriolic acid from pure argilla, but with-
out fuccefs. I could never obtain any he-
par by means of alkali of tartar, nor by
means of powder of charcoal; neither
have I obtained with clay a vitriolic neu-
tral falt from the refiduum of the diftilla-
tion of muriatic and nitrous acid.

I have made feveral experiments with
alum, in order to afcertain its effecls
when mixed with other fubftances. A fo-
ludon of alum is decompofed (4a) by
lime-water. -If no more lime-water be-
added than is exactly requifite for the
precipitation, the earth of alum forms a.

tranfparent precipitate, of the appearance
' : 2 of
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of boiled ftarch. If the clear water is filter-
ed, it proves to be a folution of gypfum.
() If more lime-water be added to the
folution of alum than is requifite for its
precipitation, a white precipitate is forms
ed, but nothing gelatinous, as in the fore-
going experiment. If the whole be left
together for a quarter of an-hour, and fre-
‘quently agitated during this timé; and if
it then be filtered, no gypfum, nay, not
even lime, 1s found in the fupernatant
water, unlefs there has been added too
much lime-water ; but it will be found to
‘be pure water. I was at firft at a lofs to
imagine what was become of the gypfum.
(¢) On examining the precipitate, Ifound
it to confift of earth of alum, felenite,
and lime j for, after putting it to diffolve
in muriatic acid, the gypfum, which is
not fo eafily foluble, remained behind.
The clear folution being faturated with
cauftic volatile alkali, a tranfparent gela-
tinous carth, which was the ecarth of
alum, was precipitated. Upon ftraining it
again, and pouring lixivium tartari to it,
I obtained a precipitate, ‘which was lime. =
Hence I faw that the lime and gypfum had
{eparated from the water, and united with
the earth of alum.

In order to acquire a more ‘diftinét idea
of this ph@nomenon (p), I precipitated a
{olution of alum with a quanticy of cauftic

' volatile
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volatile alkali, more than fufhicient to fatu-
rate the acid, in order that I might be quite
certain of feparating all the vitriolic ‘acid,
which might perhaps ftill adhere to the pre-
cipitate. The precipitated earth was edulco-
rated, and ‘mixed with a folution of gyp-
fum, that I might fee whether the gypfum
would feparate from the water and preci-
pitate with the folution of alum ; but this
did not happen. () I further withed to
know how lime-water would a& upon
the earth of alum. I found that it very
foon loft its cauftic tafte, and that the
clear earth of alum grew opaque, [ ftrain-
ed part of this water, and dropped fome
lixivium tartari into it, but it remained
clear; neither was there any precipitate
formed by corrofive fublimate. [ after-
wards added muriatic acid to the laft men-
tioned precipitate, when it diflolved en-
titely without leaving any gypfum' be-
hind. Thus the earth of alum had united
itfelf with lime, and formed a peculiar
compound, _

I now  thought that this compound of
the earth of alum and lime might fepa-
rate gypfum from water ; () I therefore
prepared a large quantity of this compound
earth, mixed it with a folution of gyp-
fum, and fet it to reft for a quarter of an
hour, when I faw, to my {urprife, that the
gypfum remained {ufpended in the water,

NS and
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and that the precipitate was ftill foluble in
muriatic acid, without leaving any gyp-
fum behind. (¢) I now mixed a folu-
tion of gypfum with lime-water, adding
alfo pure earth of alum. This mixture
perfectly agreed with that mentioned at
B. The precipitate was white, and con-
tained gypfum as well as lime. From
thefe experiments I conclude, 1. That
the vitriolic acid in gypfum is able to
combine with more lime than is requifite
for its perfect faturation. 2. That calca-
reous earth is capable of uniting with the
earth of alum. 3. That gypfum cannot
_combine with the earth of alum ; but if

a fuperfluous quantity of lime be united-

with vitriolic acid, it then will ferve as a
means of union, to combine gypfum with
the earth of alum, and thus form a com-
bination, confifting of three earths. Pure
clay has no effe¢t upon lime-water.

ESSAY

Bkl iy
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S S AY IX

ANALYSIS OF THE CALcuLus VESICZE.
1776.

AVING colle@ted a fufficient number

of calculi, taken from perfons of
both fexes, I undertook an enquiry into
their nature, and [ now communicate {fome
obfervations, which, to my knowledge,
have not hitherto been communicated
to the public. :

All the calculi which I have examined,
whether flat and polifhed, or rough and
angular, were of the fame nature, and
confifted of the fame conftituent parts.

§ 1.

I put a quantity of calculus, reduced

* to powder, 1nto a fmall glafs retort, ‘pour-

ed fome diluted vitriolic acid upon it, and
expofed it to digeftion, but the powder
was not at all attacked. After the humidity
was abftracted by diftillation, the concen-
trated acid began to attack  the powder,
and the f{tone was diffolved. After the

acid was abftracted to'drynefs by an in-
creafed heat, a black’ coal remained ; the

liquid which pafled over was vitriolic acid,
: N 4 with
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with a ftrong {imell ‘of the volatile acid of
fulphur.

§ 11

Neither concentrated nor diluted muria-
tic acid had any effe& upon the calculus,
not even when boiled with it.

ane

(A) The diluted nitrous acid, or aqua-
fortis, had {ome effe¢t upon the calculus,
even in the cold.. On the application of
heat, an efferyefcence enfued, and red va-
pours arofe ; %xe calculus was entirely dif-
folved. If the experiment be made in a
retort, and lime-water be put into the re-
ceiver, it will be pr ecipitated.

(8) This folution is acid, though the
menftruum be boiled with a fuperabun-
dant quantity of povvdel fo that there
may remain a portion of it undiffolved.

(c) This yellow folution produces deep-
red fpots upon the fkin in half an hour af-
-ter it is applied.  If the faturated folution
~be a little more evaporated, it allumes of it-
{elf a blood-red colour, which, however, -
difappears on dropping in a fingle drop
of nitrous acid.

(p) A folution of ponderous carth in
muriatic acid precipitates nothing from
this folution.

(&) Me-

%




&
ON CALCULUS VE‘SIC}E. 2071

(£) Metallic. folutions are not fenfibly
& changed by this {olution.

(r) It is not precipitated by alkalis, but
only grows a little yellower when the al-
kali is fuperabundant, and then this mix-
ture, in a {trong digefting heat, likewife
affumes a rofe-colour, and produces {pots
of the fame colour very quickly, and with-.
out any fénfe of burning upon the fkin.
This mixture hkewife precipitates metals
of different colours ; vitriol of iron, black ;
vitriol of copper, green ; filver, grey ; cor-
rofive {fublimate, zinc, and legd, white.

(¢) Lime-water decompofes this folu-
tion, and precipitates a white powder from
it, which I have edulcorated and dried.
This precipitate 1s {foluble in muriatic and
nitrous acids without any eflervefcence.
Though there be an excefs of the preci-
pitated powder, the folution will be acid.
(The fame thing happens likewife with
-animal earth and fluor fpar, if they be dif-
folved in the fame acids). = If the folution
be evaporated to drynefs, it will at laft
take fire. If the precipitate be heated
only to a dull-red heat in a clofe cru-

% cible, it grows black, fmells like burnt
_ alum, and effervefces with acids. Before
- the blowpipe it changes into quicklime.

(1) Neither the acid of fugar nor falt
of forrel precipitate this folution. - The e
' ' alkaline

S
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alkaline mixture (¥) is alfo not precipitas |
ted by thefe acids. ¢

§ 1v.

The calculus, when pounded and boil-
ed with a folution 'of alkali of tartar,
remains unchanged. But perfectly pure
or cauftic alkali, fuch as fhews not the
leaft mark of aerial acid, diffolves the
calculus, even in the cold. The fo-
lation is yellow, and taftes fweetith; i
is precipitated by all the acids, even by
the aeriali g Lime-water is not precipitated |
by this folution, but metallic folutions are
decompofed. - Iron is precipitated brown,
copper grey, filver black, zinc, corrofive |
- fublimate, and lead, white. If there be |
a little fuperabundance of alkali in the fo-
lution, it yields a {mell of volatile alkali.
Dry volatile alkali has no effect upon the °
ftone, but the cauftic, prepared with'quick-
lime, diffolves it; a pretty large quan-
tity, however, is required for this purpofe.

§ v.

Lime-water likewife diflolves the ftone
by means of digeftion. Twelve grains
of calculus require “four ounces of lime-
water. The lime-warter thereby lofes its -
cauftic tafte. On adding acids to this fo-

lution, the calculus is ‘partly precipitateds
: § vi. 3

-3
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§ vi.

Pure water diffolves the calculus entire-
ly, but a large quantity is requifite for
this purpofe. If eight grains of fine-
ly powdered calculus be boiled for a fhort
time with five ounces of water, they will
be diffolved. Fhe tinéture oF lacritus is
turned red by this folution.  Lime-water
is not precipitated. - As it grows cold, the
greateft part of the calculus feparates agam
in the form of fine cryftals.

§ vir. &

On diftilling, in a fmall glafs retort,
one drachm of calculus in the open ﬁr;,
I obtained a volatile alkaline liquor, like
that from hartfhorn, but no oil. In the
neck of the retort there was a brown fub-
limate. Upon heating the retort thorough-
ly red-hot, and then leaving it to cool,
I obtained a black coal, weighing twelve
grains, which, when put upon red-hot
iron in the open air, retained its black co-
lour. The fublimate, which feemed to
have been fomewhat fufed weighed twen-
ty-eight grains, and on' bemg purified by
a new {ublimation, it grew white. It had
no fmell, but a fomewhat fourifh tafte,
and was eafily foluble in boiling water.
It alfo diffolved in {pirit of wine, but a
larger quantity than of water was requi-

fite
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fite for this purpofe. Lime-water was
not precipitated. The fublimate {eemed

to agree, in ‘fome refpects, with the fal

{fuccini.

From thefe experiments I conclude, that
fince the terra ponderofa (§ 111. D) is
not precipitated, which would, however,
be a neceflary confequence, if vitriolic-acid
were a conftitnent part of the calculus;
and fince the acid of fugar (§ 111. =)
does not produce any precipitation, which
certainly would take place if lime were a
conftituent part of it,—I conclude, I {ay,
that calculus is neither calcareous nor gyp-
feous, but confifts of an oily, dry, volatile a-
cid, united with fome gelatinous matter,

The calculus is an oily falt, in which thea-

cid prevailsa little, fince it is {oluble in pure
water (§ Vi), and imparts to the tincure
of lacmus a red colour. That it contains

phlogifton, appears by its {olution in cau--

ftic alkalis and lime-water (§ 1v. v.), but
efpecially from the effeéts produced by
means of nitrous acid, from which 1t ac-
quires quite different properties than from
. being diffolved in alkalis, nor can it be pre-
cipitated from this folution (§ 111. F).
The animal gelatinous fubftance appears

on diftillation, by which a liquor 1s ob-

tained refembling fpirit of hartthorn, and

a fine coal is left behind,
: § v

.
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§ viIr.

I have found calculus diffolved in all
urine, even in that of children. If
four kannes of limpid frefh urine be eva-
. porated to two ounces, a fine powder is
depofited -as it cools, and a part firmly
. adheres to the glafs. This powder dif-
. folves very readily in a few drops of cau-
ftic alkali, and has moreover all the pro-
perties of a calculus veficze.- The lateriti-
ous fediment, which is depofited from the
arine of thofe who labour under an ague,
is of the fame nature. I fufpe€ted in the
beginning, that there was an unknown
menftruum 1in this urine, which, being
volatile in the open air, was the caufe of
fuch a large quantity of this powder being
kept fufpended in the urine; but as fuch
aurine likewife grows turbid, and depofits
the fame fediment when kept in clofe vef-
fels, and rediffolves it again on being
expofed to a {ufficient degree of heat, it
appears evident that fuch a menftruum is
‘neither prefent nor requifite.

§1x.

All urine contains fome animal earth
or lime combined with phofphoric acid,
‘and, by the fuperabundance of acid, this
carth is kept diffolved. It is owing to this

fuperabundance that urine imparts a red
colour
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colour to paper coloured with lacmus. If
this fuperabundant acid be faturated with
volatile cauftic alkali, a white powder is
precipitated. Three drachms and a half
of this powder, when dried, are obtained
from four kannes of urine. I diflolved it
in nitrous acid; on adding vitriolic acid
fome gypfum was precipitated.  After all
the nitrous acid was evaporated, an acid
remained, which precipitated lime-water,
and, when mixed with lamp-black, yield-
ed phofphorus on diftillation ; confequent-
ly this powder really contains lime and
phofphoric acid.

Nx,

According to thefe experiments, all u-
rine contains, befides the fubftances al-
ready known, (viz. fal ammoniac, com-~
mon falt, digeftive falt, Glauber’s falt,
microcofmic falt, {al perlatum, and an oily
extraCtive matter) a concrete acid, hi-
therto unknown or the calculus, and ani-
mal earth. It isremarkable that the urine
of the fick is more acid, and contains
more animal carth than that of healthy
perfons.

Supplement
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Supplement to the Joregoing Differtation.
By T. BERGMAN.

Without knowing any thing of Mr
Scheele’s analyfis of the calculus veficz,
I was employed at the fame time upon the
{fame fubjeét. My experiments lead near-
ly to the {fame conclufion, wiz. that thefe
animal ftones confift of a concrete acid.
There are, however, fome circamftances
in which they differ from thofe of Mr
Scheele. Perhaps the calculi on which we
made our experiments were really different
in their nature; but as the differences I
remarked were conftant with all the cal-
culi on which. I made experiments, I
thought it worth while to communicate
them to the public, efpecially as they re-
. late to a matter {o inter efting to mankind.
I could not fucceed in entirely diffol- .
- wing ftones of the bladder or kidney, ei-
ther in diftilled water, or in nitrous acid;
though it is true that the undiffolved part is
thelefs, the more finely the calculus has been
previoufly pounded ; but even in this cafea
part remains undiflolved, as appears clear-
ly when the experiment is made in a {mall
cucurbit ; {o that, after the mafs is cool-
ed, the undiffolved part may fertle at the
bottom in one place. This appears in the

cleareft
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cleareft manner, if {fmall pieces, or f{mall
calculi, of a few grains weight only, be
put into a fuperabundant quantity of
menftruum, and be kept in a degree of
heat, very near to that which makes wa-
ter boil. Here it will be obferved, that
the greateft part of the piece is dillolved,
but that at the {fame time fome {mall white
{pongy particles remain, upon which wa-
ter, {pirit of wine, acids, or cauftic vola-
tile alkali, have no fenfible effect. If the

D

heat be increafed to full boiling, thefe par- :

ticles' divide into white rare flocculi, and
- become almoft imperceptible, but without
being diffolved, at leaft not entirely. I
have not been as yet able to collet a {uffi-
cient quantity of them, in order to deter-
mine exacly their nature. This, however,
I know, that, when expofed to fire, they
are reduced to a coal, which burns flowly
to afhes, and is not {oluble in diluted ni-

trous acid.
When calculus veficez is diffolved in

nitrous acid, no precipitation enfues on

adding the acid of fugar; whence one is

readily induced to conclude, that there s

‘no calcareous earth prefent, becaufe this
experiment is the fureft way to difcover
it. But I have found, in a variety of ex-
eriments concerning eleGtive attractions,
that the addition of a third fubftance, in-
ftead of difuniting two already united,
: : " often
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often unites withyboth very clofely. That
the fame thing Rappens here, I had the
more reafon to believe, becaufe the acid
of fugar contains fome phlogiftic matter,
though of fo fubtile a nature, that, on
being' burned, it does not produce any
fenfible coal 3 and the event of my expe-
riment has fhewn, that I was not miftaken,
in my conjecture, In order to afcertain
this point, I burned coals of the calculus
to athes; which were quite white, and
thewed in every refpect the fame phano-
mena  as lime, caufed fome effervefcence
during their folution in acids, united with
vitriolic acid into gypfum, were precipita-
ted by the acid of fugar, and were partly
foluble in pure water, ¢&c. . Notwith{tand-
ing this, there remains about one hun-
dredth part of the afhes infoluble in aqua-
fortis ; the remainder of the above men-

tioned fubftance, which, together with .

the concrete acid, conftitutes the calculus.
If the calculus be diflolved in nitrous
acid, the folution filtered, and evapora-
ted to drynefs, and the dry mafs calcined
to whitenefs ; a calcarecous powder is thus
likewife obtained.

As pure vitriolic acid contains no phlo-
giftic matter, I expected that it would, in
the prefent cafe, immediately fhew the
prefence of lime, a circumftance which
really happened I dropped fome pure

Nor: b O - congentrated
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concentrated vitrioliciacid into a folution
of calculus in nitrous acid, and found,
that when the folution was faturated, {fome
fmall cryftals immediately feparated from

: They proved, on examination, to be
gypfum ; and, after being diffolved in'di-
ftilled water, they were precipitated by
the acid of fugar. When the folution of
the calculus was very much diluted, there
appeared no change in the beginning;
but, after a little evaporation, the above
mentioned cryftals began to appear. Some
calculi of the bladder or kidneys at leaft
certainly contain lime, but feldom more
than one-half in a hundred parts, or one
in two hundred parts.

Concentrated vitriolic acid diffolves the
calculus, when aflifted by heat, with ef-
fervefcence; the folution is dark-brown.
If a little water be afterwards added, there
feems to take place a kind of coagulation;
but, on adding more water, all grows
clear again, and afflumes a yellowifh brown
colour.

The muriatic acid feems to have no ef-
fe¢t upon it. I am however in doubt,
whether it will not extra& at leaft a por-
tien of the calcareous earth, and fhall for
this reafon make fome farther experi-
ments to determine this point.

The red colour which the folution of
the calculus in aquafortxs may be made

-to aflume, is remarkable. A faturated fo-
lution
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Tution difcovers @o fmell of nitrous acid,
and if evaporated by itfelf in a large
open veflel, the liquor affumes at laft a
deep-red colour, and it hardly contains
any nitrous acid ; for, on the one hand,
paper tinged with lacmus fearce (héws
any figns of its prefence; and, on the
other hand, the colour is def’croyed by -
the addition of any acid, without being
ever afterwards rec'overable, either by al-
kalis, or any other means known to me.
If the folution be quickly evaporated upon
a heated furnace, it at laft fwells into in-
numerable bubbles. This foam grows
redder and redder, and, after it is quite
dry, it appears dark-red. 'This dry mafs
communicates its colour to a much larger
quantity of water than before, and dif-
folves very readily in all actds, even in
fuch as have no action on the calculus ;
but they entirely deftroy the colour, +@
and that the more quickly, the ftronger
they are. Even alum, with its finall ex-
cefs of acid, has this effeét.. Cautftic al-
kalis diffolve the colouring matter, and
deftroy it, but more flowly.

The nitrous acid has a peculiar effect
upon all phlogiftic fubftances ; and, as the
colour of bodies is efpecially dependent
on phlogifton, it appears why no other a-
cid has the power of educing fuch a co-

. lour from the calculus.. But, in order to

03 : obtain

{1y
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obtain it, a proportional quantity of acid®
is requifite. The diluted acid of nitre
ought therefore to be made ufe of, in or-
der not fo eafily to tranfgrefs the proper
limits 3 for if too much be ufed, it will
not produce the proper effet ; but, in pro-
pottion to its fuperabundance, goes fur-
ther, and deftroys more or lefs, or the
whole of it. If it be poured undiluted
upon powdered calculus, it is converted in
a few moments, and without any aflift-
ance of heat, into a mere foam.

The acid of calculus is the more eafily
feparated from the aquafortis by evapora-
tion, as the latter is rendered more vola-
tile by the inflammable particles of the
former. Alkali added to them both uni-
ted, does not produce any precipitation, a
circumftance which is generally obferved
when two acids are combined ; but both
the acids unite with the alkali, according
to the law of their attraction. The red mafs
obtained after deficcation, is however very
different from the concentrated acid, fuch
as is contained in the calculus; for it is
of a darker colour, and very deliquefcent ;
the leaft particle gives to a confiderable
quantity of water a rofe-colour ; it is at-
tacked by the muriatic and other ftrong
acids with violence, which {ooner or later
produce a quite colourlefs folution. Such

a remarkable change depends, as much as
I
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I have hitherto been able to afcertain,
more on the action of the nitrous acid
upon the inflammable part than upon any
thing remaining behind.  Such red fpots,
as are produced upon the fkin by the'{o-
lution, are likewife produced upon bones,
glafs, paper, and other fubftances; but
then more time is required before they
become vifible, which however may be a
little accelerated by heat.

I pafs over a number of other experi-
ments, made partly in a different manner
from thofe of Mr Scheele, which, how-
ever, prove no more than may be learned
from his excellent paper. I was alfo pre-
vented from finithing fome of them b
other engagements. I have been thefe fe-
veral years colle@ting the different ftony
concretions of animal bodies, in order to
invéftigate their component parts ; 1 have &
been promifed {lill more of them, and hope-
to be affifted in this matter, fo 1ntereftmg
to medical fcience, by fuch as have collec-
tions of this kind. The only thing from
which we may reafonably expect the dif-
covery of proper remedies, for the relief
of people labouring under this complaint,
is the juft knowledge of the nature of the
calculus. Did we not already know from
experience, that lime-water and the cau- &

“{tic lixivium are among the beft remedies

agamft the ftone of ghe bladder or kid-
03" neys, L
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neys, we might conclﬁe this from its

~ properties, as they are now difcovered,

* From a further enquiry, we may perhaps
' - be led to find out a ftill more convenient
remedy. - Whether all urinary calculi are
of the fame na,ture, I hope to af'certam
foﬂnq :

7
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E- 878 A YEX

METHOD OF PREPARING MERCURIUS
Durcis Via Humipa. 1778,

§ 1.

AKE half a pound of quickfilver,

and as much pure common aqua-

fortis, pour it into a {mall cucurbit, with
a pretty long neck, ftop the mouth with
a little paper, and put it into warm {and.
Some hours afterwards, when the acid ap-
pears no longer to act upon the quickfil-
ver, the fire is to be fo much augmented as
nearly to make the folution boil. This heat
is to be continued for three or four hours,
and the veflel now and then to be thaken *,
Towards

* One would imagine, that when the acid no ]ong.
er effervefces with the quickfilver, it fhould be fatu-
rated ; but this is far from being the cafe. 1If the
heat is increafed, this folution is ftill able to diffolve a
great: quantity ; with this difference, however, that
whereas the quickfilver in the beginning is cal-
cined, a great deal of quickfilver, in a metallic form,
is afterwards diffolved, as appears clearly from this,
that not only no more elaftic vapours afcend, but alfo,
that with fixed and volatile cauftic alkalis a black pre-

; cnpltate is obtained, otherwife, when the folution con-

filver arifes, and there ren@a yelluw powder, which'

tains only calcined quickfilver, the precipitate is yel-.
low. 1If the black precipitate be gently diftilled, quick=

is

-
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Towards the end, regulate the heat {o that
the folution fhall gently boil for a quarter

- of an hour *. In the mean time, diflolve
45 ounces of pure common falt in fix or
eight pounds of water; pour this_ {olu-
tion, ftill*boiling, into a glafs-veflel, and
immediately afterwards mix with it the
above mentioned folution of quickfilver,
which muft alfo be boiling, in {mall quan-

s - tities at a ‘time, with conftant agitation,

‘When the precipitate has fettled, decant
off the clear liquor and pour hot water

o

- again on the precipitate, with which it is
to be edulcorated,; till ‘the water ftanding
+ | upon it fhall be entirely taftelefs. -~ Put'the

4 whole obtained by thefe means together 3
. filter and dry it in a'mild heat 1.
§ 1.

is precifely that part of quickfilver, which, in the be-
ginning of the operation, was calcined by the acid.of
nitre.

>

* The fire muft neceflarily be augmented, in order
to keep the nitrated mercury diffolved, which is very
much inclined to cryftallife, even in the heat, There
* commonly remains fome undiffolved quickfilver ; but it ,
1s always better to take too much than too llttle, fors
the more metallic fubitance the mercurial folution con-
tains, the more mexcunu@dulcxs is obtained.

-

1 The mercurial folation muft be cautioufly poured »
. g into that of the common falt, that no mercury may
: ollow. Two ounces of.falt would be fufficient for W
the precipitation of all the quickfilver ; but when Lo
f'na‘il 8 quantity is uf:‘ may;aﬁly happen,(that'
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§ 1.

'If we confider how mercurius duleis is
obtained in the dry way, or by fublima-
tion, it will not be difficult to account for
the method I have propofed. "Mercurius
corrofivus albus is a middle falt, and con-
fifts, as is well known, of marine acid,
combined with calx of mercury. This
falt can diffolve a good deal of quickfilver
in its metallic form : In order to this, they
muft meet-one another when feparated in-
to their, fmalleft particles, which happens
when, by means of heat, they are con-
verted into vapour. The fame thing takes
place with the folution of mercury that is
obtained in. the method above defcribeds
This  contains: the calx of mercury and
quickfilver, divided into its fineft par-
- ticles.. If there be now added marine acid,
' or, to fave expence, common falt, the ma-

rine acid will unite with the calx of mer-

cury,

&

fome fuperabundant corrofive {ublimate may adhere to
the ‘precipitate, which water alone is incapable of en- -
tirely feparating ; this is doubtlefs the reafon why it is
%enerally fuppoled that white precipitate is corrofive.
have found, that common falt, as well as fal ammo-

niac, is capable of diffolving a confiderable quantity of

- corrofive fublimate. 1t is on this account that I rake
4% ounces of falt, in order completely to feparate all
the corrofive fublm:ate. , From the above mentioned

quantity of quickfilver," abou% ounces of mercurili

dulcis are commonly obtamed
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cury, by which genuine mercurius corro~

&

fivus albus is produced ; and as the folu-
tion contains quickfilver in its metallic
form, it immediately attracts as much of
the corrofive falt as is neceflary to its
faturation ; and thus is produced a real
mercurius dulcis, which, on account of
its infolubility in water, muft be precipi-
tated.

§ nr.

Experiments prove, that this precipi-
tate is nothing elfe than a good mercurius
duleis ; as, 1/, It is entirely taftelefs.
2dly, 1 have {ublimed the precipitate, and
examined what afcended in the beginning
of ?his procefs, which ought to be corro-
five, if the precipitate contained this falt
in abundance, becaufe it is well known,
that corrofive {fublimate rifes fooner than
mercurius dulcis ; but this, as well as that
which was afterwards fublimed, was pure
mercurius dulcis, and entirely like to that
obtained in the common manner. 34,
I alfo mixed the precipitate with one-
fourth part of quickfilver (thinking that,
if it had contained too much mercurius
corrofivus, it ought now to be able to
unite with more quickfilver), and fubli-

“med it, when I found my quickfilver
again with its former weight undiminifh-
‘ed.  42hly, It is known, that cauftic alka-
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lis and lime-water give mercurius dulcis
a black colour. The fame thing appear-
ed with mine, The black colour is no-
thing elfe than quickfilver divided into
very minute particles.

§ 1v.

That the method above defcribed is
really more advantageous than that ufual-
]y employed, I cannot doubt; becaufe,

, The mercurius dulcis can be prepared
w1th lefs difficulty, with lefs expence, and
without employing mercurius corrofivus.
2dly, It can never become either more or
lefs corrofive, if it be only well edulcora-
ted, and confequently it is always fafe.
adly, One 1s never expofed to the vapour
which rifes in the old method during
the faturation of corrofive {fublimate with
quickfilver, and which is fo dangerous to
the health. 4sb/y, This mercurius dulcis
is much finer than the common, which
never can be reduced to fo fine a powder,
however long it is triturated.
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A CHEAPER AND MORE CONVENIENT®
MzTHOD OF PREPARING THE PuL-
vis ALGAROTHI. 1778.

H E preparation of this powder, as has
hitherto been pradtifed, is an opera-
tion very difficult, and dangerous to the
health. As this powder 1s requifite, in order
properly to prepare antimonial or emetic
tartar, I refolved to try whether the pre-
paration would not fucceed without corro-
five fublimate, by which means two con-
fiderable advantages would be gained;
the chemift would be out of danger, and
the great quantity of the firft mentioned
mercurial preparation, which is now em-
ployed for making this powder, would be
faved. Both thefe purpofes we obtain by
preparing mercurius dulcis via humida.
For the objecion, that no cinnabar of
antimony is obtained, is groundlefs ; be-
caufe this cinnabar, purified by fublima-
tion, is in no refpe¢t different from the
common pure cinnabar.
. Before I proceed to defcribe the new
procefs for preparing the pulvis algarothi,
it will be neceflary to enquire into the
theory which has been hitherto received,

concerning

. *
& F
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& ﬁ(;@ncemmg the produion of butter of
~ antimony, when regulus of antimony is '
diftilled with corrofive fublimate. It is
 {aid, that the decompofition of the corro-
five fublimate, which in- this cafe hap-
_pens, takes place, becaufe the elective at-
traction of the regulus of antimony for
the muriatic acid is greater than that of
the quickfilver for the fame acid ; that it
therefore leaves the acid, and that this lat-
ter uniting with the regulus goes over in-
to the receiver in the form of butter;
that at laft, on increafing the heat, the
mercury goes over by itfelf, or that it
is fublimed in union with the fulphur of
antlmony, under the nanie of cinnabar of
antimony, provided crude antimony (an-
timonium fulphuratum) be taken for this

purpofe inftead of the regulus.
This explication does not agree with
the late obfervations in chemlﬁry, for
the butter of antimony, or, as it is fome-
times called, the antimonial cauftic, con-
tains not the leaft regulus of antimony;
“but the portion of antimony which it con-
tains is half calcined, and this calcination
cannot be owing to the muriatic acid. -But
as it is well known, that the mercury in the
corrofive fublimate is not in a reguline
form, but in the ftate of a calx, and that
the mercurial calx in this metallic falt may
be reduced, by being put upon live coals ;
that
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that fuming muriatic acid goes over, if
the corrofive fublimate is diftilled with
phlogiftic fubftances; and further, that
the corrofive fublimate is by no means de=-
compofed when diftilled with pulvis alga—
rothi, or with a half calcined regulus of
antimony ; it follows that, in the prefent
procefs, the mercurial calx as one confti-
tuent part of the corrofive. fublimate, at-
tracs the phlogifton neceffary for its re-

~ duétion from the regulus of antimony,
whereby the muriatic acid is fet free, and
then ‘attacks the regulus of antimony,
which is dephlogifticated in the fame pro-
portion, and goes over united with it in
the form of a thick fubftance, refembling
butter.

The butter of antimony confifts, there-
fore, of concentrated muriatic acid, and
of a half calcined regulus of antimo-
ny; and it is from this partly dephlogi-
fticated regulus that the antimonial tartar
is obtained when it is united with cream
of tartar, The regulus of antimony muft
be only partially calcined, in order to be
foluble either in the muriatic acid, or by
cream of tartar ; for, in its metallic form,
it is entirely 1nfolub1e and the bezoar mi-
neral proves, that this is alfo the cafeif
the metal be entirely dephlogifticated ;
confequently, if regulus of antimony, par-
tially dephlo<r1ﬁ1cated be digefted in mu-

riatic



; i'e of it than what has already under-
gone that degree of calcination, or what

. ihas loft fo much phlogifton, as the regulus
* Vof antimony generally lofes when it is di-

ftilled with corrofive fublimate.

It is a known fa&; that emetic tartar
may be prepared from liver of antimony
and cream of tartar ; and that, when this
emetic tartar is diffolved in muriatic acid,
and the folution diftilled, the cauﬁicum
antimoniale is generated there mutft there-
fore be contained in the liver of antimo-
ny a regulus, fo fa? calcined as to be fic -
for this purpofe ; and we fhould gain our
end completely, if the half calcined regu-
lus contained in the hepar could be entire-
ly freed from the hepar. ‘This is the more
reqmﬁte, as the folution by the cream of
tartar in the other cafe is not only very
{low, but likewife contains (if the emetic
tartar, which is thus prepared, be not
contaminated with fuperfluous cream of
tartar) vitriolated tartar, which, though

it be lixiviated with boiling water, cannot

be extracted from the vitrified regulus
with which it has been united by fu-
fion. The moft proper menftruum for
extracting the half dephlogifticated regu-
lus 1s muriatic acid, which afterwards
quits the antimony 1if the butter be diluted

with boiling water. If this folution be
diftilled,



diftilled, butter of anﬁmony is- dikewile

_obtained : As, however, ‘the hepar, pre-

pared with equal parts of antimony and.
nitre, contains not only antimony ftill un-
~decompofed, but likewife hepar ﬁ']')huns,
as eafily appears, when this hepar is di-
gefted with muriatic acid, not only from
the hepatic {mell, but alfo from the re-
maining infoluble black powder, ‘it is ne-
ceflary ‘to add more nitre; and, inftead
of muriatic acid, which is dearex a mix-
ture of diluted vitriolic acid and common
. {alt fhould be poured upon it, with which
it is afterwards to be digefted. Thus a
real butter of antimony is obtained, from
which, when diluted with water, the pul-
vis Algarothi is precipitated.’ The falts
contained in this antimonial folution, viz.
Glauber’s falt and vitriolated tartar, re-
main behind in the water, and do not in
the leaft change the precipitate.

The procefs 1s therefore the following :
Take of powdered crude antimony one
pound, powdered nitre one pound and a
half, which, after being well dried and
mixed, are to be detoaated 10 an iron mor-
tar. The hepar, obtained 1n this manner,
is to be powdered, and a pound of it to
be put into a glafs veflel, on which, firli a
mixture of three pounds of water and fif-
teen ounces of vitriolic acid is to be pour-
ed, and afterwards fifteen ounces cf pow-
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= dered common {alt are to be added ; the
" glafs veflel is then to be put in a {and-
__bath, and kept in digeftion for twelve

* " hours ; during which period the mafs isto
be conftantly ftirred. The folution, when

cool, is to be ftrained through linen.
Upon the refiduum one-third of the above

mentioned menftruum is to be poured, the

mixture digefted and ftrained. From this
folution, when it is diluted with boiling
water, the pulvis algarothi precipitates,
which is to be well edulcorated and dried,

ES S AX

Sl SO



ON MOLYBDZAENA. 227 &

EEG55 ASY=XIE
EXPERIMENTS UPON MoOLYBDZNA. 1778. .

Do not intend to treat here of the com-
mon molybdena which 1is to be met
with in the thops, for that is very different
from the fort concerning which I am now
communicating my experiments to the
Royal Society. Mine is that kind which
Cronftedt in his mineralogy calls molybde-
na, membranacea, nitens, and with which Mr
Quift and {everal others made their expe-
riments, The {pecimens, which I had
' an opportunity to examine, were taken
from different places, but were all found
to be of the fame nature, and to confift
of the fame conftituent parts.

§ &

I firft withed to know what effeéts mo-
lybdzna would produce inthemoift way : It .
was neceflary for this purpofe to have it ve-
ry finely powdered. This being impoflible
to effet without fome addition, on ac-
count of -its flexible lamelle, I triturated
it in a glafs mortar, with fome pieces of
vitriolated - vegetable alkali, and thus I at
laft reduced ir to a fine powder; upon
Whl"h after it was fifted, I poured hot

P water,
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water, {tirring the mafs well together. Afa
ter the molybdana had funk to the bot-
tom, I poured off the folution, and re-

. peated the fame procefs feveral times, till

all the vitriolated tartar was entirely wafth-
ed off; I then dried the powder that re-
mained. = =

§ e

I both digefted and boiled this mineral
in all the known acids ;. but among them
all I found but two which have any ef-
fect upon it, wiz. the acid of arfenic and
the acid of nitre. The molybd®na not at-
tacked by the acid of ar fenic till the wa-

 ter 1is evapoxated If then the heat be

increafed a little, arfenic rifes into the
neck of the retort, and towards the end
yellow arfenic or orpiment is fublimed.
Volatile fulphureous racid goes over into
the receiver.

I poured two parts of concentrated ni-
trous acid upon one part of powdered mo-.
lybdena., The mixture was hardly luke-
warm in the retort, when it pailed all to-
gether into the recipient with great heat,
in the form of dark-red vapours. I doubt
not but this mixture would have taken fire
if its quantity had been larger ; and there-
fore thought it more advifable to repeat the
experiment with diluted nitrous acid.

§ s



ON MOLYBDZAENA. 229
§ 1.

I poured fix ounces of diluted acid of
nitre on one ounce and a half of powder-
ed molybdzna, and put it into a glafs re-
tort, provided:with a luted recipient, and
placed it in a fand-bath. During the di-
geftion the acid had no effe® upon the
powder ; but, as foon as the mixture began
- to boil, red elaftic vapours rofe, with a
great mtumefcence s~ the retort therefore
ought to be taken large enough. The di-
ftillation was continued to drynefs.  Upon
the refiduum in the retort, which was
now of a grey colour, I poured the fame
quantity of diluted acid of nitre, when
the mafs began to effervefce confiderably
as before. After the mixture was again
diftilled to drynefs, the refiduum appear-
ed to be of a whiter colour than before.
I poured upon it the fame quantity of the
fame acid, diftilled and abfiracted it as
before, and repeated the fame operation
the 4th and gth time, till at laft a powder
as white as chalk remained in the retort.
This refiduum, after being edulcorated
with hot water, till it was poured off per-
fecétly taftelefs, was dried. At this tume
it weighed fix drachms and a half; I
thall call it ferra molybdene. The lim-
- pid liquor obrained from the edulcora-
thD was evaporated to half an ounce; it

P then
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then affumed a fine blue colour, and grew
thick ; it contained a little iron, but
was, befides, chiefly acid of vitriol.  On
diluting the acid with water, the colour
difappeared ; fixed and volatile cauftic al-
kalis have no effe® upon molybdzna in
the moift way.

v

From the fine experiments of Mr Quift
on molybdzna, we know that this' mine-
ral contains fulphur, and is almeft entire-
ly volatile in the open fire. A {mall piece
of it expofed upon a filver-plate to the blow-
pipe makes a beautiful appearance, when
the white vapours attach themfelves to the
plate in the form of fmall thining fcales,
in the direCtion of the flame. This white .
fublimate becomes blue whenever it is in
conta@t with the blue flame, but difap-
pears and changes again to white when-
ever the extreme point of the flame is di-
rected againft it.  This white fublimate
is the fame earth that is obtained with
the acid of nitre (§ 111.), and fhews the
fame phznomena in the flame of the
blowpipe. "

§ v
One ounce of pulverifed molybdana was
mixed with four ounces of purified nitre,
and detonated in a crucible heated tho-
=t roughly
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roughly hot. 'The mafs thus obtained
was of a reddith colour; I diffolved
it in water ; the folution was clear and
colourlefs ; to the bottom of the veflel a
fmall quantity of red powder fubfided,
" which, after being dried, weighed eleven
grains, and proved to be an iron ochre.
From the folution I obtained, upon evapo-
ration, both vitriolated tartar and nitre in
cryftals; but a good deal of lixivium
remainéd, which refufed to cryftallife;.
though there was no mark of fuperfluous
alkali. I mixed it with a little water, to
which 1 afterwards added diluted acid of
vitriol, till there appeared no more preci-
pitation. This precipitate, when edulco-
rated with lime-water, and dried, weigh-
ed three drachms. If too much acid of
vitriol 1s added in the foregoing procefs,
the precipitate will be rediflolved, and the
water itfelf retains a part of it in folution.
Nay, while the folution is hot, no preci-
pitation enfues. A precipitate is likewife
obtained by means of nitrous or muriatic
acid,
§ vi.

In order ‘to become better acquainted
with this kind of earth, I firft examined
that obtained by means of nitrous acid,

via-bumida (§ 111.).
= P4 kAl 1
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(a) I reduceda feruple of it in a glafs-
mortar to a very fine powder, and boiled
it with two ounces of diftilled water for a
quarter of an hour. The liquid was then
poured into another veflel, and the re-
mainder again boiled with two ounces
more of ‘water, which, when poured off;
had a peculiar acid, and fomewhat metal-
lic tafte. I therefore repeated the fame
procefs ten times over, always with two
ounces of freth water, and found at laft
that nearly the whole was diffolved. ()
Thinking that perhaps fome vitriolic acid
might have adhered to the earth, and
thus be the caufe of its folubility in wa-
ter, I expofed part of the terra molybda-
nz in a glafs retortto the open fire, till
the retort was very near beginning to melt,
and really found in the recipient fome
{mell of fulphurcouq acid.. - Afterwards I
expofed  the' earth in:a :crucible, upon
which another inverted one was luted to
the fire for a quarter of an hour, when,
on ‘opening the crucible, the earth was
found to be melted, and immediately a
fmoke afcended, which fixed itfelf to a
cold iron plate, that was held over it, in
the form of {mall fhining whité and yel-
lowith fcales. As {oon as the covercle was
put on, the fumes ceafed ; but as {oon as
the air had accefs to it, the earth ‘melted,
and began again to fume, on which ac-

count
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count I could not colle&t any flowers in
the upper crucible. The melted earth
was poured upon a plate, when it aflumed
a light-grey colour, “with rays emanating
from the centre to the circumference.

Under the blowpipe this earth is foon
abforbed by charcoal ; but when placed
upon a filver-plate, it melts, and yields
~ vapours with the fame phznomena as mo-
lybdena (§ 1v.). I was now defirous to
know, whether this melted earth was ftill
foluble in boiling water. (c) It was there-
fore pulverifed, and a little of it boiled
in water, as before (A) ; but it exhibited
the fame phenomena, and the folution ac-
quired the fame tafte. This fufed earth
of molybdena I made ufe of for all the
following experiments. The flowers which
attached themfelves to the iron-plate thew-
ed the fame phznomena as this earth.

§ viL

The earth of molybdena is of an acid
nature. The folution (§ vi. ¢) reddens
lacmus, coagulates the folution of {oap,
and precipitates hepar fulphuris. (8) It
has likewife fome effe&t upon metals. If
it be boiled with filings of all the ignoble
metals, the folution 1s of a bluifth caft.
(c) If there be added to it a little alkali
of tartar, the earth becomes foluble in
greater quantity in water, and after eva-

poration
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_ poration fhoots into {mall confufed cry=
ftals.  This fmall quantity of alkali pre-
vents the earth from being volatilifed in
the open fire (§.vr. B). (p) This {olution,
while hot, more clearly fhews its acid
property, and tinges lacmus of a deeper
red. It effervefces with chalk, with mag-
nefia, and with earth of alum, with which
earths it forms neutral falts, which are
very difficult of folution in water. (E)
It precipitates filver, quickfilver, and lead
diffolved in nitrous acid, as alfo lead dif
folved in marine acid. Thefe precipitates
are reduced upon charcoal, and the melt-
ed earth runs into the pores of the char-
coal. ‘The other metals are not precipi-
tated, nor is corrofive fublimate. (F)
Ic- alfo precipitates the earth of the pon-
derous {par from nitrous: or marine acid.
This. precipitate is not a regenerated fpar,
becaufe it is foluble in cold water, a pro-
perty which regenerated ponderous {par
does not poflefs; the folutions of other
kinds of earth: are not precipitated. (6)
This folution alfo expels the aerial acid
from the fixed and volatile alkalis, and
forms with: them neutral falts, which pre-
cipitate all metallic folutions. Gold, cor-
rofive fublimate, zinc, and manganefe,
are precipitated in the form of a white
powder ; iron and tin, from their folution

in marine acid, of a brown; cobalt, of
a
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~ a rofe colour ; copper, blue; the folutions
- of alum and quicklime, Whi_te. If the
ammoniacal falt formed by the earth of
molybdena and volatile alkali be diftilled,

the earth parts with its alkali in a géntle
heat, and remains itfelf in the retort, in
the form of a grey powder.

§ viir.

(o) Concentrated vitriolic acid dif-
folves, with the affiftance of heat, a great
quantity of this kind of earth. "The fo-
lution acquires a very fine blue colour,
and becomes thick on cooling ; the colour
difappears on the application of heat, but
returns again when it grows a little cool ;
as alfo in water (§ 111.): In a ftronger heat,
the earth parts with the vitriolic acid, and
remains behind unaltered. (8) The ni-
trous acid has no effect upon it; (c) But
when boiled with muriatic acid it dif:
folves in confiderable quantity ; and when
this mixture is diftilled to drynefs, there
remains a dark-blue refiduum. If the
heat be increafed, there arife white flow-
ers, with a little blue fublimate, and in
the receiver is found {moking muriatic
acid, The refiduum is grey. The fubli-
mate and the flowers moiften in the open
air, ftain metals wetted with the folution
blue, and are only earth of molybdena vo-
latilifed by muriaticacid. () If one partof

this
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this earth be diftilled with two parts of vi-
triolated tartar, there goes over at laft, when
the heat is very ftrong, a lictle vitriolic acid. -
'Theg remammg earth is more {oluble in
water than'before. (&) Diftilled with two
arts of nitre, 1t expels {moking nitrous
acid. The refiduum diffolved in water is
a neutral falt which precipitates all metal-
lic folutions, and’ refembles the falt of
§ vir. 6.” (¥) When it is diftilled ‘with
two parts-of pure common falt, the acid
is expelled in a fuming ftate, and there
arife ‘into the neck of the retort white,
yellow, and violet-coloured flowers, which
become moift in the air; and, when
fprinkled on metals, give them a blue co-

lour (c)
§ 1x.

That this metal is not incapable of at-
trac¢ting phlogifton, appears from the blue
colour. which the fublimate receives from
the flame of a candle ; that it attra@s it
alfo via humida, the blue colour likewife
evinces (§ vir. B). (4) In order to ac-
quire more certainty on this point, the earth
of molybdzna was diffolved in boiling
water, with the addition of a little alkali.
Into this folution were poured fome drops
of muriatic acid, and it was divided into
feveral parts; into each part there were
put filings of different metals ; the folu-

: tions
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tions foon acquired a bluifh colour, which
grew deeper and deeper, and, in an
hour’s time, during which the’ bottle was
now and then fhaken, the colour became
a very fine and dark blue Thae thilicos
lour' depends - ‘tpon phlogifton; may be
concluded from the following confidera-
tions: 1/, If, inftead of the metals, you
take the di Ferent calces, no change of co-
lour takes place.  2dly, If there be drop-
ped “into’ the blue folution a few drops of
acid of nitre, and the {olution be then put
into a warm place, the colour difappears.
It is therefore not a matter of furprife,
that both filver and quickfilver fhould be
attacked, fince a double attraction takes
place, the muriatic acid uniting with the
metallic calx and the earth of molybdena
with the phlogifton of the metals, gold,
however, is not attacked. - (B) If too
much muriatic acid be added to the {olu-
tion, it acquires not a blue but a yellowith
colour, which at laft turns brown if the
metallic mixture be digefted. Here the
earth feems to attraé more phlogifton ;
for if this folution be added to a folution
of earth of molybdzna, the phlogifton is
more divided, and the mixture grows blue.
(c) Lixivium fanguinis, in which the acid
prevails, precipitates this earth diffolved
-in water brown, and the infufion of galls,
dark-brown.

§ x.
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§ x.

I have tried the earth of molybdzna
with black flux and charcoal, in order to
{ee if I could reduce it ; as alfo, with glafs
of borax and charcoal, but in vain. I
could not difcover the lealt metallic prin-
ciple. I conje@ured that inflammable bo-
dies might have the fame effeét upon
earth of molybdena as the air, viz. to vo:
latilife it (§ vi. B). I therefore moiftened
fome of this earth with olive oil, put the
mixture into a glafs retort, and continued
the fire till the retort began to melt. But
here arofe no fublimate ; the refiduum in
the retort was like a black powder : Some
of this powder was put into a crucible,
and expofed to a firong fire, when it be-
came red-hot, and fublimed in the form
of white flowers. I then put the other
part into a crucible, and luted on it an-
other inverted crucible, which was like-
wife expofed to a ftrong fire, An hour
afterwards, when the whole mafs was
grown cool, I opened the crucibles; but
the earth was found with its black colour
unchanged, without any fign of fufion,
This black powder thewed the following
phenomena: 1. It did not diflolve in boil-
ing water ; 2. -Nor when alkali was add-
ed, and the boiling heat continued, did it

diffolve, notwithftanding alkali on other
occafions
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occafions fo readily diffolves it (§ vir. ¢).
3. But, when mixed with a triple quan-
tity of alkali of tartar, and expofed to fu-
fion into a crucible, there arofe a {trong
effervefcence. If the mafs be then diffol-
ved in water, and the fuperfluous alkali
faturated with nitrous acid, the product
. will be a neutral falt, confifting of the
earth of molybd®na and alkali; which de-
compofes all other neutral fales (§ viL. c).
4+ Nitrous -acid -attacks the phlogifticated
earth very violently in digeftion, and de-
prives-it of its phlogifton, upon which it
grows white, and regains its former pro-
perty. Vitriolic and muriatic acids have
no effe&t upon it,

§ x1.

The earth of molybdzna, which is pro-
cured by nitre (§ v.), is in feveral circum-
ftances different from that juft mentioned.
1/, It requires much more water for its {o-
lution ; two ounces of water, diffolved by
continued boiling, 114 feruples. 2dly, It
expels not the vitriolic acid from vitriolated
tartar. 34y, It is more eafy of fufion.
4thly, It does not {ublime in an open cru-
cible. sthly, When fufed with charcoal-
powder, it affords a folution with water,
containing a neutral falt, which precipi-
tates all other neutral falts.

: § x11.
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§ xII.

The caufe of this great difference lies
in the alkali, of which this precipitate ob-
ftinately retains a part: That it contains
alkali, though jit be purified by repeated
folutions and cryftallifations, is eafy to
infer from the following experiments:' 1.
When'to a hot folution fome concentrated
nitrous acid is added, and the boiling con-
tinued, the greateft part of the diffolved
earth falls to the bottom, in the form of
fmall cryftals: If afterwards the clear li-
quor is evaporated, fome nitre is obtain-
ed. Thefe fmall cryftals have the fame
properties with that earth of molybdzna
that is procured by nitrous acid (§ 1)
2. The falt which is obtained by fufion
(§x1. 5.) proves the fame. This neutral falt
is produced in the following manner: The
earth which contains only a {fmall quan-
tity of alkali, and yet operates like an acid,
becaufe it changes the colour of lacmus to
‘red, attraés phlogifton from the charcoal-
powder thatis added ; but alkali prevents as
much earth from entering into this union,
as‘is neceflary to its {aturation. It appears
from § x. 3,thatalkali more {trongly attracls
the earth than the earth does phlogifton.
This is a neutral falt, which is foluble in
water, and is entirely like the falt of § viL
G ; the charcoal which remains after the

lixiviation
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lixiviation yields vapours in an open cru-
cible, and gives a fublimate, containing
phlogifticated earth of manganefe. 3.
This alkali fixes the earth in the open fire
(§ x1. 4.). 4. Hence appears likewife the
reafon why this earth does not expel the
vitriolic acid from vitriolated tartar ; for
its attractive power for the alkali muft di-
minifth in proportion as it comes nearer to
the point of faturation; and as the pure
earth contains no alkali, it attra&s a lictle
from the vitriolated tartar, confequently
there can appear but a flight veftige of vi-
triolic acid (§ viir. ). This {fmall quan-
tity of alkali occafions its more eafy folu-
bility 10 water. = The {ame earth is found
in § viL ¢,

§ x11r.

Having now analyfed molybdzna, by
means of the experiments which I have
communicated, it f{till remained to. be
able to recompofe this mineral "of its
proximate conftituent parts. That mo-
lybdena contains fulphur, is already

known, and my experiments fhew the

{fame thing. Some very fine pulverifed
earth of molybd®na (§ vi. ¢) was mixed
with three.parts of {ulphur. The mixture

~was diftilled in the open fire in a glafs re-
tort, furnithed with a luted recipient.

The retort was placed in the beginning,
Vor. L Q- in
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in fuch a manner, that the fulphur which
rofe to the neck fthould run back again ;
but at laft this fubftance was entirely
driven off. Therecipient, befides the ful-
phur, was filled with a ftinking {fmell of
volatile fpirit of fulphur. The refiduum
in the retort refembled a black powder,
which, when rubbed between the fingers,
i‘camed them of a thining black colour,
and fhewed the very fame phznomena
in every other refpeét, as native molyb-
dezna itfelf. We have then a kind of
earth in molybd®na, which has probably
to this time been unknown, and which
one may properly call acid of molybdzna,
as it has all the properties of an acid. But
I think I already hear it objected that it
may be fome metallic earth, combined
with an acid hitherto unknown, or elfe vice
verfa. 1 am content to let this opinion
reft upon its own merit, as long as it re-
mains unconfirmed by convincing proofs,
deduced from unequivocal experiments;
and although ‘in certain circumftances it
refembles a metallic earth, I believe with
confidence, that molybdena confifts of an
acid mineralifed by fulphur.

ESSAY
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EXPERIMENTS ON PLUMBAGO. 177G

T HAD the fatisfadtion of feeing my ex-
E periments on molybdzna inferted in
the third quarter of the Tranfa&ions of
laft year; and as, in the beginning of
that paper, I advanced that the black lead
or plumbago which is generally known
in commerce, is very different from mo-
lybdzna, I fhall now thew by experiments,
that this is really the cafe. The mineral
of whieh I am to fpeak at prefent is called
by Cronftedt, Mo{yba’mza texturd micaced
et granulati.”’ '

§ 1.

Finely levxgated and fifted plumbago,
after being digefted and boiled in all the
known acids, both concentrated and di-
luted, thewed no fign of decompofition,
excepting that the menftrua were impreg-
~ nated with a {mall portion of iron. The
acid of arfenic is the only acid which has
any effect upon this mineral, but it pro-
duces it only in the dry way. I mixed
two parts of dry acid of arfenic with one
part of pulverifed plumbago; and after
having diftilled this compound in a retort,

Qa2 found
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found the neck of the veflel filled ‘with
arfenic. That this reduion of the acid
of arfenic was not owing to the heat, I
{hall fhew in the fequel of this paper.

§ 15

(a) Corrofive {ublimate had likewife no
effe@ upon plumbago when they were
fubjefted rto fublimation together. (B)
With fal ammoniac, by the fame opera-
tion, I obtained ﬂores martiales and a little
cauftic volatile alkali. The remainder
was unchanged. (c) When I mixed
plumbago. with a double quantity of ful-
phur, and again f{eparated it by fublima-
tion, I found the weight of the plumbago
to be the fame as before.  (p) Upon fufing
it with four parts of vitriolated vegetable
alkali in a covered crucible, I obtained
hepar fulphuris. (&) When one part was
expofed to the ac¢tion of heat with eight
parts of litharge in a clofe crucible, the
calx of lead was reduced ; but no reduc-
tion followed when it was treated with
glafs of antimony. That the calx of lead
acts more powerfully upon phlogifton than
the calx of antimony, appears upon mix-
ing and fufing litharge with regulus of
antimony ; for by this means regulus of
lead and black glafs of antimony are ob-
tained. () By diftillation with common
@lt none of the acid was expelled. ()
On
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On diftillation with nitre, no detonation
took pldce in the retort. :

§ 111.

(a) I put two drachms of levigated
plumbago, together with an ounce of
purxﬁed nitre, into a red-hot crucible.

At firft a firong effervefcence, and after-
wards a violent detonation, took place.
There remained in the crucible a black
fhining liquid matter, which ftill contain-
ed a great deal of plumbago. (8) I then
mixed one part of levigated plumbago
with fix parts of nitre, and the fame de-
tonation followed. The mafs remaining
in the crucible was exaltly the fame as
the former. (c) The fame procefs was
repeated with eight parts of nitre, and
here a little plumbago remained, which
was not calcined by the nitre. All the
mafles remaining in the crucibles were
diffolved in water, when a good deal of

undecompofed plumbago fell to the bot-
~ tom. The limpid folution neither con-
tains hepar nor vitriolic acid ; confequent-
ly there is no fulphur in pure plumbago.
{p) At laft I mixed one part of levigated
plumbago with ten parts of nitre, and
put it into a red-hot crucible ; a detona-
tion followed, and after it was kept for a
few minutes in a ftate of fufion, a white
alkaline mafs appeared, which I poured

Q3 out
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out upon a copper plate, and afterwards
diffolved it in water, upon which a little
brown powder was precipitated. From
an ounce of plumbago thus calcined with
nitre, I obtained fifteen grains of this
brown powder, which I found to be ochre
of iron. Upon pouring fome vitriolic
acid into the alkaline folution, an effer-
velcence enfued, and the air expelled was
aerial acid mixed with nitrous air (acidum
nitri phlogifticatum), and the whole mixture
became gelatinous. 1 filtered the whole
together, and found that what remained
in the filtre was filiceous earth, mixed-
with a little earth of alum. The faturated
{olution yielded, after evaporation, no-
thing but vitriolated vegetable alkali.
(2) But not being convinced by this ex~
periment of the exiftence of clay in plum-
bago—for I have elfewhere more parti-
cularly thewn (Differtation on filex, clay, and
alum) how unfafe all experiments of this
kind are in common crucibles—I made
the fame detonation with plumbago and.
nitre in an iron crucible, and found that
I was right in my {ufpicion, for not the
leaft mark of clay was now to be difce-
vered.

§1v.

Mr J. G. GA=N, in roafting plumbago
upon a teft, expeuenced a lofs of ninety
part.s
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parts in an hundred of plumbago, with-
out any vifible fmoke; and Mr P. J.
- HjerMm, upon repeating the {fame experi-
ment, obtained the fame refult. The re-
mainder is nothing but ochre of iron.
One fhould be eafily tempted to believe,
that whatever has been volatilifed during
the uftulation was nothing but phlogifton!
For there 1s not any fulphurecus fmell per-
ceived from pure plumbago, and the cal-
cination requires the free accefs of air ;
and, 24/y, from its detonation with nitre,
&c. But then, the phlogifton would, ac-
- cording to this fuppofition, conftitute the
greateft part of the weight of the plum-
bago ; but it is not probable that fuch a
fmall quantity of iron fhould fix fuch a
large quantity of phlogifton ; which would
then be prefent in a much larger quantity
in plumbago than even in charcoal ; for
five parts of nitre are fufficient to decom.-
pofe one part of charcoal ; whereas ten
parts of nitre are required to produce the
fame effe upon one part of plumbago.
This induced me therefore to examine the
* vapours which arife from it in {fuch large
quantity during detonation.

. § v.

One part of levigated and fifted plum-
bago was mixed with ten parts of powder-
cd nitre, and a little of this mixture was

Q4 put
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put at intervals into a red-hot tubulated
retort, to which a large glafs receiver was
adapted. At laft the receiver was found
full of nitrous air, and covered with a
white cruft, which was eafily foluble in
water, and proved, on an exac examina-
tion, to be nothing elfe than nitre. Thence
it is evident, that, during the uftulation
and diftillation of plumbago, no fublimate,
or any thing like a fublimate, 1s driven
off.
» § vi.

There was one circumf{tance obfervable,
which deferves the greateft attention, vz,
the aerial acid which was expelled du-
ring the faturation of the fixed alkali
(§ 1. D). I was led by this to mix fifteen
grains of levigated plumbago with eight
{cruples of nitre, and to put it into a {mall
retort of thick glafs. A large empty blad-
der was adapted to the retort, and it was
placed upon live coals. As foon as the
nitre entered into fufion, the mafs in the
retort took fire, and the bladder became
diftended. After the whole was cooled, 1

* detached the bladder from the neck of-the
retort, and found that the air contained
in it occupied as much room as thirty-fix
ounces of water. Lime-water abforbed
one-third of this air, and by the remain-
der flame was fupported. Plumbago there-

fore
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fore contains likewife aerial acid; a great
part of which is attracted by the alkah of
nitre.

§ vir.

One might perhaps fuppofe, that this
aerial acid arofe from the nitre itfelf. To
this I anfwer, If fuch was really the cafe,
we fhould obtain aerial acid in all other
detonations with nitre. I therefore mix-
ed (a) half a drachm of tin filings with
two drachms of nitre, and detonated the
mixture in the manner above mentioned.
I thus obtained as much air as occupied
the {fpace of four ounces and a half of
water ; but this air contained not the leaft
mark of aerial acid ; it did not extinguifh
a candle. (B) From one drachm of re-
gulus of antimony, detonated with two.
drachms of nitre, a quantity of air was
obtained, which occupied the fpace of
cight ounces of water: It contained no
aerial acid, but extinguifhed flame ; nei-
ther in the detonation of brimftone is there.
any aerial acid obtained. But, in order
to remove all doubts and objeftions, I
contrived to decompofe plumbago without
nitre. (c) For this purpofe I repeated the
experiment already mentioned with the
acid of arfenic § 1. I applied an empty
bladder to the retort inftead of a receiver.
When the arfenic rofe into the neck of

the
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the retort, the bladder was diftended,
and I obtained pure aerial acid. (p) I
mixed four parts of calcined quickfilver
with one part of pulverifed plumbago,
and diftilled this mixture in the fame man-
ner as before. The quickfilver was redu-
ced, and the bladder diftended with air,
This air was aerial acid, and mixed with
one-third of pureair. (&) One part of li-
tharge reduced to glafs *, and then ground
to powder, mixed with two parts of plum-
bago, was reduced in the retort, and the
bladder contained pure aerial acid. (r)
One part of powdered plumbago, mixed
with cauftic fixed alkali, and expofed to
diftillation by a ftrong fire, yielded in-
flammable air. The mafs/remaining in
the retort had loft its caufticity, and made
a ftrong effervefcence with acids. 3

§ virr.

Hence I am convinced, that plumbago
is a kind of mineral fulphur or charcoal ;
the conftituent parts of which are aerial
acid and a confiderable quantity of phlo-
gifton. - The {mall quantity of iron can
hardly be taken into the account; for
1/, - It feems to be mixed with it only:
mechanically ; and, 24ly, I have treated

plumbago,

* Litharge genera]]y conrammg a little aerial acid,

it was requifite to fufe it firft, in order to feparate the
au‘
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plumbago, from which I obtained, after
calcination, a little more ochre of iron than
ufual ; and when one part of this kind
of plumbago was detonated with fix parts
of nitre, I have found fome hepar at laft.
When therefore plumbago, during calci-
nation, yields a fulphureous {fmell, it muft
be mixed with a little pyrites. That pure
plumbago does not enter into any union
with fulphur, appears from § 11. ¢ ; and
that it contains no fulphur, appears from
§ 1.; for if this were the cafe; I {thould
have certainly obtained in the neck of the
retort either. a red or a yellow fublimate.
See likewife § 111. c.

If caft-iron be diflolved in diluted vi-
' triolic acid, a black mafs remains, which
1s infoluble in acids, and which has been
fuppofed to be plumbago. I fhall there-
fore take this opportunity to relate the ex-
periments I made with this refiduum. I
_extracted an ounce of it by means of aqua
regia, which thereby acquired a dark-
yellow colour. -~ After having decanted
the folution, I poured fome new men-
ftruum upon the refiduum, and continued
in the fame manner, till there appeared
no more iron in the menftruum. Idried the
refiduum, and found that it had a fhining
black colour, and between the fingers it
felt like plumbago. It now weighed no
more than three drachms and a half. Mr

5
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P. J. Hjelm having roafted this refiduum
under the muflle, found that it calcined
fomewhat more quickly than plumbago.
The remainder of this calcination was a
very fmall quantity of white afhes. ,
One part of the above mentioned refi-
duum of caft-iron was mixed with five
arts of nitre, and put into a red-hot cru-
_cible; a detonation followed, as with plum-
bago; the alkaline mafs remaining in the
crucible, which was of a white colour, I
diflolved in water, whence after fome time
a little white fedinient precipitated, which
however was not fufficient for making any
decifive experiment. The folution or lixi-
vium effervefced with acids, and fhewed
the fame effe@s as the lixivium of § 111. D.
The air, feparated during this detonation,
was alfo colleGted. It appeared to confift
of three parts of aerial acid, and one part
of foul or corrupted air. Hence I con-
clude, that this refiduum of caft-iron is
plumbago ; but as lefs nitre is requifite
for its decompofition than for the decom-
pofition of plumbago, it muft contain lefs
phlogifton than that fubftance.

E-§ 5 A
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ESSAY XIV.

METHOD OF PREPARING A NEW GREEN
CoLOUR. 17%778.

HEMISTRY is well known to be
indifpenfably neceflary in the"prepa-
ration of colours for painting, and it often
difcovers new ones. It was the defire of
the Royal Academy, that the green colour
which I obferved during my experiments
on arfenic might be made more generally
known, together with the mode of prepa-
ration. In compliance with this defire I
give the prefent account of it, and that
with the greater pleafure, as I have found
the colour ufeful both in oil and water
painting, and as it has not undergone
the flighteft alterauon in the courfe of
three years.

Diflolve two pounds of vitriol over the
fire in a copper vellel, in fix kannes of
pure water, and, as foon as it is diffolved,
take the kettle from the fire.

Then diffolve in another copper kettle
two pounds of dry white potathes, and
eleven ounces of pounded white arfe-
nic *, in two kannes of pure water over

the

* It is always better to pound the arfénic one’s felf
than to buy it ready pounded ; for this is often adul-
terated with gypfom, of which any one may readily
convince himfelf, by laying a little with the point of a
- knife upon a red- hot coal. . If the whole evaporate
without leaving any reﬁduum, the arfenic is pure,
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the fire. When all is diffolved together,
{train it through linen into another veflel.

Of this arfenical ley a little is to be
poured at a time into the above mention-
ed folution of vitriol of copper, while it
is kept conftantly ftirred with a wooden
fpoon *.  When the whole has been add-
ed, the mixture fhould be left to ftand
ftill for a few hours, during which the
green colour will be depofited at the bot-
tom. ‘The clear ley is then to be poured
off, and a few kannes of hot water added
under continual agitation. When the co-
lour has fallen again to the bottom, the
clear water is:to be poured off.  This lixi=
viation with hot water fhould be repeated
a fecond time..

When the matter has been thus. well
wathed 1, the whole together is to be fha-
ken out on a ftretched linen cloth ; and
when the water has all dropped away, the
colour is to be placed in {mall lumps on
grey paper,and dried by agentle heat. From
the quantities above prefcribed, one pound,
together with fix ounces and a half of a
fine green colour, are obtained.

ESSAY

* As an effervefcence takes place in this operation,
the veflel in which the mixture is made. fhould hot be
too fmmall. It fhould contain about fixteen kannes.

t The water with which the colour is lixiviated -
contains a little arfenic, and muft therefore be thrown
out in a place to which cattle have no accefs.

=
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ESSAY XV

Or THE DECOMPOSITION OF NEUTRAL
SALTS BY UNSLAKED LiME AND IRON.

2779

IT is looked wpon as a demonftrated

truth in chemiftry, that fixed alkalis
have a ftronger attrattion for acids than

Wabforbent or metallic earths, and that the
latter are precipitated by the former. There
feems to be only two exceptions to this
rule, namely, in favour of ponderous
earth, which has a ftronger aflinity for all

* acids, and lime which unites more readily
with moft acids than alkalis do. That the
foregoing tenet thould be ftill farther li-
mited, I have difcovered by the following
experiments.

I once found in a cellar a ~wooden veflel
hooped with iron hoops, and containing
falted turnips. The iron hoops were co-
vered over with a falt which appeared per-
fe&tly to refemble mineral alkali. This
accident appeared very fingular, as I well
know that the acid of falt has a weaker
attration for iron than for mineral alkali;
I could not therefore believe that the com-
mon falt, oozing out through the wood,
could be decompofed by the iron hoops.

To
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To refolve this doubt, a clean plate of iron
was dipped into a faturated folution of
common falt, and hung up in a moift cel-
lar. In fourteen days mineral alkali was
found on the plate. There appeared alfo
fome yellow drops containing iron, which
was precipitated when a little of the al-
kali that was befide them was brought
clofe to them. [ afterwards covered over
another iron plate, with a faturated folu-
tion of Glauber’s falt, and hung it up for
fome weeks in the cellar, The refult wasy
that the foffil alkali efllorefced on its fur-
face like wool. The fame thing happen-
ed upon repeating the experiment with a
{olution of cubic nitre; but, when I ufed
plates of lead, tin, copper, or filver, no
decompofition took place. I afterwards
prepared a mafs, confifting of unflaked
quicklime moiftened with a folution of com-
mon falt, and placed it in a moift cellar;

in a fortnight afterwards the furface was -

covered over with mineral alkali, which I
fcraped off; and left the remainder in the
cellar. In another fortnight more alkali

was vifible on the furface, which was

fcraped off.  Water was poured on the re-
maining mafs, and it was well ftirred and
filtered. The folution had a ftrong tafte
of lime-water, on which account I let it
{tand a few days in the open air, by which

means the lime was precipitated. - And to

determine

Sk
h.f:,.é_
t‘.‘vﬁr TR T
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determine with® moré certainty, whether
the lime was all precipitated, T poured on
it a folution of corrofive fublimate, which
remained colourlefs. The whole was then
filtered;: and a folution of the efHorefcent
mineral alkali added toit; by which a con-
fiderable quantity of aer ted limd e pre—
cipitated.

In the {ime manner I madea mafs of
quicklime and folution of Glauber’s falt
and cubic nitre, when the fame effe& was
produced, and an effiorefcence of foflil
alkali was obferved : But this did not hap-
pen, when, inftead of quicklime; aerated
or -calcined magnefia, or aerated lime,
were ufed inftead of unflaked lime.

It is certain that foflil alkali always pre-
cipitates folutions of iron and lime; and

it i1s a confequence of this, that fixed al-

kalis more readily combine with acids
than thefe {ubftances. The experiments,

- however, which I have related, point out

a limitation 1n certain cafes. It is there-

- fore probable, that alkalis have a ftronges

attra&tion for acids when they contain a
certain quantity of water ; but, when this
is diminifhed, it is not impoflible that an
earth or a metal fhould obtain the fupe-
riority, efpecially if the alkali which is
{eparated, fthould, at the inftant of its fe-

_paration, meet with a weaker acid with

which 1t can unite. Such is the aerial
Vor. 1. R acid
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acid in this cafe, which is always prefent
in confiderable quantities in cellars.

. It appears ftrange, that the foffil alkali,
efHlorefcing upon the iron plate, thould not
be able to precipitate the drops of the mar-
tial {olution refting upon it : But the caufe
is this, that the folution of iron in muria-
tic acid, when it has become dry, ftrongly
attracts moifture, and the alkali which is
then {eparated and efHlorefces, cannot af-
terwards produce any effet upon it.

If vegetable alkali, like the foffil, had *
the property of efflorefcing, the neutral
falts into which it enters would probably
be decompofed in the fame manner; but
as they have not this property, this does
not happen.

ESSAY



ON PURE AIR. 259

ESSAY XVL

ON THE QUANTITY OF PURE AIR WHICH
1S DAILY PRESENT IN OUR ATMO-
SPHERE. . I77Q.

T is a known faé, that our atmofphere
ought not to be confidered as a fimple
fluid fubftance, for, when freed from all
heterogeneous admixture, it is found, ac-
cordmg to the late difcoveries, to conﬁf‘c of
two very different kinds of air; the one
" is called corrupted air, becaufe it 1s very
dangerous and fatal,” as well to living
animals as vegetables ; it conftitutes the
greateft part of our atmofphere. The
other is called pure air, fire air. This kind
of air is {alutary, {upports refpiration, and
confequently the circulation ; without it
we could form no diftin& idea, either of
fire, or how it is kindled. It conftitutes
but the {malleft part of the whole atmo-
{phere. Now as we know that this air is
of the moft immediate neceﬁity for the
{upport of our health, but as it is uncertain
whether there is always the fame quanti-
ty of it prefent in the atmofphere, I pro-
pofed to make obfervations upon itthrough

- the courfe of a whole year.
: R 2 When
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When this pure air meets with phlo-
gifton uncombined, it unites with it,
leaves the corrupted air, and difappears,
if 1. may fay fo, before our eyes *. If,
therefore, a given quantity of common at-
mofpheric air be included in a veflel, and
meet there with fome loofely adhering
phlogifton, it will at once appear, from
the quantity of corrupted air remaining,
how much pure air was contained in it
before. © Though there is a variety of in-
flammable fubftances and mixtures fit for
this purpofe, I however found a mixture
of iron-filings and fulphur the moft fer-
viceable. : ’ =
“'I ‘teduced a2 pound of fulphur to very
fine powder, and mixed it with two pounds
of ‘iron-filings, which were not rufty,
moiftening the whole with 2 little water.
This  mixture I immediately afterwards
put into feveral fmall flafks, which I cork-
ed very exadtly T, taking care, at thefame
time, not to prefs the powder too hard
into the flatk; for, in twelve hours, in
which time the union of iron and fulphur
‘takes place, as the black colour which it

affumes

# That light arifes from this union, T have: already
proved in my Treatife on air and fire. :

+ The phials muft be frequently opened, and if one
contained the whole mixture, it would be foon fpoiled
- by the frefliwir that is admitted.

) &
s
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aflumes thews, the {pace occupied by this
compound is greatly increafed ; the flafk,
therefore, would burit if it were prefled too
hard. I fhall now take the liberty to de-
fcribe my apparatus.

In a pedeftal of lead () placed in the
middle of a veflel (4), I fixed a glafs tube;
upon the top of the tube was faftened a
flat piece of wood, fuch as would {upport
-a {miall veflel flled with the above men-
tioned mixture of iron and fulphur. This
~_apparatus was  covered with an inverted
glafs cylinder (D ), and the veffel (a) was
filled with water *. . When the cold was
{o intenfe as to freeze the water, . I. made
ufe of brandy. The glafs cylinder (p)
was capable of containing thirty-four
ounces of water. The little veflel (c),
with its mixture of iron and fulphur, and
its ftand, occupied the fpace of an ounce
of water.  There remained, therefore,
room for thirty-three ounces.

Having already learned, from the expe-
riments of others as well as my own, that
pure air never conftitutes more than one-
third  of the whole atmofphere, I pafted
on the outfide of the glafs cylinder a piece
- of paper, Wthh was equal in length to
R 3 ong-

* The original Effay is accompanied with a figure of
this apparatus ; but fuch afliftance is perfedtly nnnecef-
fary, as no one can be at a moment’s lofs ‘to compre-
hend fo very fimple a contrivance, T,
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one-third of the contents of the glafs, or .
11 ounce-meafures of water. Idivided this
paper into equal parts, which 1 marked
with black lines and {mall cyphers, {o that
each line thewed 5 part of the fpace in
the glafs. The whole piece of paper I var-
nithed over with oil-varnith, in order to
prevent the effe of water upon it.

On the firft of January 17781 began
my obfervations. After having filled the
veflel (c) with the mixture of iron and
fulphur, I inverted the cylinder over it,
obferving the degree of the barometer
and thermometer. The water began flow-
ly to afcend into the cylindrical glafs.
After eight hours 1t ftopped at No. g.
‘Though I left the glafs for fix hours long-
er in the fame fituation, the water did
not rife any higher. In the mean time
the barometer and thermometer had un-
dergone no ghange. The next day I re-
peated the experiment, by admitting frefh
air into * the cylinder ; but the water re-
mained at the fame mark. The 3d of

January

* In order to be fure that there may not be any
corrupt air remaining from the firft experiment, T al-
ways fill the veflel with water, whereby the air is en-
tirely expelled. This water I afterwards pour out
in the air. When I make experiments upon air in-
clofed in a chamber, I proceed in the fame manner,
and pour the water out of the glafs into a veflel in the
fame room.
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~ January the air was the fame. The 4th, |
upon making a new experiment, the wa-
ter rofe more flowly, and arrived only at
its former height in fourteen hours time ;
whence I concluded, that the mixture in
the veflel (c) had loft moft of its loofely
adhering phlogifton; I therefore after-
wards filled, on occafion of every fourth
experiment, the veflel with a new mixture.
With thefe experiments I continued daily
the whole of January, filling the glafs
~ often, even in the night-time, with new
air, but conftantly found the fame pro-
portion of pure air contained in our at-
mofphere. Somerimes the water rofe a
little higher, fometimes it was lower ; but
this feemed to depend on the rife or fall
of the barometer and thermometer. I

~ was led to think it {fufficient to make my

experiments for the following months on-
- ly four times a-week. In the month of
February the air appeared to be the {fame
as in January, but on the 23d of March
the water rofe only to No. 8. which was
the more remarkable, as the cold had in-
- creafed, and the barometer had rifen.
The 19th of April the water rofe to No,
10. though neither the thermometer nor
barometer f{uffered any change during
that time. Thus the air continued till the
21ft, after which the water remained
every day at No. 9. In May and June
PE e R4 between
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between No. 8. and No. g. ‘The 3oth of
Juae it rofe to No. 10, The whole month
of Auguft it was between 8. and 9.  But
from the 3d to the 15th of September at
No. 9. The 6th of Oétober it again rofe
to No. 10. It afterwards kept, during
a continuation of very tempeftuous wea-
ther, between 8. and ¢. all the 4th of
November, when it rofe no higher than
to No. 8. The fame was the cafe on the
sth of November, though the barometer
vofe very high, After this it kept between
No. 8, and .g.. On the 1oth it rofe to No. .
lo. when the barometer was as high as
the 4th and gth. The 21ft icrofe only
to No. 8. Afterwards it kept between 8.
and.g, till the 8th of December, when it
rofe to No. 9. the barometer being low ;
but afterwards, till the 31ft; it rofe no
higher than between 8. and g.

Our atmofphere, therefore, contains al-
ways, though with fome little difference,
nearly the fame quantity of pure or fire
air, iz .y, which is a very remarkable
fact ; and to-aflign the caufe of it feems
difficult, as a gquantity of pure air, in fup-
porting fire, daily enters into a new union;
and a confiderable quantity of it is like-
wife corrupted, or changed into aerial a-
cid, as well by plants as by refpiration ;
another frefh proof of the great care of
our Creator for all that lives.

E-S §:A Y
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ESEA Y XVAE:
On MiLk-AND 1TS AcID. 1780,

§ L.

T is well known, that milk contains
butter, cheefe; fugar of milk, fome
extra@ive matter and a lictle falt,—the reft
is water. But we are yet far from having
ajuft chemicalknowledge of thisfubftance.
I thall firft confider a little the feparation
of the cheefe from the ferum, & and
afterwards enquire into the acid, and the
properties which whey or milk acquires
in a warm place.

§ 1L

(a) If any vegetable or mineral acid be
mixed with milk, it is well known, that
the feparation of a cheefy matter enfues.
This cheefe becomes perfedt, if the mix-
ture be affifted by the application of heat,
fince in this cafe the cheefy particles all
coagulate into one mafs. Mineral acids
yield lefs cheefe than the vegetable.

(8) If you put into boiling milk as much
of any neutral {alt as will diffolve in it, the
cheefy parts will alfo {feparate from the ferum

or whey The fame thmg happens with

all
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all earthy and metallic falts, and likewife
with fugar and gum Arabic.

§ 1.

Cauftic alkalis will diflolve the curds
by the aid of a boiling heat ; and it may
be again precipitated by acids. Hence
one may eafily be induced to conjecture,
that the cheefy part is diffolved in the .
milk by means of an alkali. In order to
find out whether this was really the cafe,
I coagulated fome milk with a little nitrous
acid, filtered and evaporated the whey,
but not the leaft mark of nitre was difco-
vered in it, but only the common fugar
of milk. The -coagulation of the milk
by acids muft confequently be owing to
fome other caufe. :

§ 1v.

(o) The curds obtained by means of
mineral acids always manifefts figns of
acidity. It is likewife partially foluble in
boiling water.

(8) If with eight parts of water mixed
with one part of precipitated, but notdry
curds, fo much mineral acid be mixed
that the water acquires a fourith tafte,
and it be afterwards boiled, the cheefe .
will be diffolved. Vegetable acids and
the acid of milk diffolve little or nothing

of the curds. Hence it appears why
‘ more
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more curds are obtained by vegetable than
by mineral acids (§ 11. o). Hence it is
likewife evident, why milk coagulates with
acids. The curds attradt a certain quan-
tity of acid, and this compound requires
much more water in order to be kept in
folution than the milk contains.

(c) If milk be mixed with ten parts of
water, no curds are obtained by mineral
~acids.

(p) If to thefe acidulous folutions of
curds a fmall quantity of {fome concrete
mineral acid be added, the greateft part
of the curds will be again precipitated.
They alfo precipitate on the addition of al-
kalis and lime-water, but if too much of
. thefe latter be added, the curds will be
rediflolved.

() If curds diffolved in quicklime or
cauftic alkali be precipitated by vinegar,
a difagreeable hepatic fmell is produced.

The reafon why neutral falts, whether
faline or terreftrial, gums, and fugar, pro-
duce a coagulation of milk (§ 11. B), lies
probably in the ftronger attraétion of wa-
ter for thofe falts than for the curds. In-
fufions of vegetable aftringents always
{hew marks of an uncombined acid. It
is eafily underftood why milk is coagu-
lated by them, and many, if not all ve-
getables, contain fome cafeous fubftance.
It thence likewife appears why emulfions

are
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are coagulatéd by deco&ions of the bark
of the cinchona officinalis.

§ v.

As to the conftituent parts of curds,
they are probably, like all animal gelati-
nous fubftances, ftill involved in obfcuri-
ty. © This much is certain, that the earth
of cheefe is the univerfal animal earth,
and confifts of phofphoric acid fuperfatu-
rated with lime.. For after {everal times
abftraéting nitrous acid from curds, I at
laft obtained a white refiduum, which was
nitrated lime and animal earth. The {fame
earth I obtained from the refiduum re-
maining after the diftillation of curds
and its further calcination in a crucible:
by means of nitre,—for without nitre this
refidaum proves very difficult to be re-
duced to athes. Thirty parts of dried
curds contained about three parts of ani-
mal earth.

- § vi.

No f{ubftance is more like curds than
the white of eggs boiled. It is indeed no-
thing elfe but pure cheefe. The white of
eggs coagulated by heat diffolves by means -
of boiling in very diluted mineral acids,
which folution is again precipitated on
adding fome concentrated acid. = During

this precipitation, there is likewife a fmell,
exactly
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exa@ly like that of hepar fulphuris, pro-
duced, which is a very fingular phano-
“menon. Silver is coloured by it, and ace-
tated lead rendered black ; properties, all
of which, are likewife common to the
curds of milk (§ 1v.). Itis alfo a fingu-
lar fa&, though it be generally known,
that heat alone coagulates the white of
eggs; and this without any lofs of its
weight. .- The true caufe of this is, as far
as my information reaches, hitherto un-
known, but feems to me to be the follow-
ing : As curds and the white of eggs
combine with acids, and are thereby coa-
gulated, and as all the fubftances which
enter into an union with acids may be like-
wife combined with the matter of heat,
acircumftance in - which this principle often
refembles acids, it 1s very probable that
it enters into a chemical union with the
white of eggs, and is thus the caufe of
coagulation.  What confirms me more in
this opinion is, that I have obferved fach
a -coagulation of the white of eggs pro-
- duced in the following manner: I mixed
one part of white of eggs with four parts
of water, and added a'fmall quantity of
a folution of cauftic alkali, mixing at the
fame time as much muriatic acid as was
neceflary for its {aturation ; the white of
the egg then coagulated like curds. 1

=i rmxed the water with the white of eggs,

with
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with the view of preventing the heat,
which is expelled by acids from cauftic
alkalis from becoming fenfible, to which
the whole phznomenon otherwife might
eafily be afcribed. Here therefore a double
decompofition takes place, the alkali uni-
ting with the muriatic acid, and the prin-
ciple of heat with the white of the eggs.
If aerated alkali be employed inftead of
the cauftic in the fame procefs, no coagu-
lation takes place.

§ viL

It is a known fa@, that milk in a fhort
time grows four and thick during the
fummer. This fournefs daily increafes,
and is the ftrongeft after a fortnight has
elapfed. If the whey be then filtered and
evaporated to one-half of its quantity, a
few curds fettle to the bottom. If it
be filtered again, and a little acid of tar-
tar be added, fome time afterwards a great
number of {mall cryftals are generated,
which fall to the bottom, andappear on exa-
mination to be tartar. The origin of this
tartar I cannot afcribe to the fmall quan-
tity of muriated vegetable alkali, which the
milk always contains ; for this falt exifts
in milk in too {mall a quantity to pro-
doce any effet here; it is rather to be
afcribed to an effential falt contained in

the milk, This is further evident from
- this,
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this, that when whey evaporated by it-
felf to drynefs, and afterwards reduced to
charcoal in a crucible, by which procefs
this eflential falt is deftroyed, it is found
that this coal contains vegetable alkali,
‘mixed with a little muriated vegetable al-
kali, which may be obtained by lixiviation
with water. The whey alfo contains in
folution a portion of animal earth, as
may be feen, when it is faturated with
cauftic volatile alkali, as alfo with lime-
water. Thus the acid of milk contains
an eflential falt, animal earth, fugar of
milk, a little muriated vegetable alkali,
and fome mucilaginous matter.. We have
_ only then to feparate all thefe heterogene-
~ ous bodies from the acid, in order to ob-
tain it as pure as poflible.  Diftillation
would indeed be the fhorteft way, but
this will not anfwer; for though fome
veftiges of an acid appear in the receiver,
which acid is a kind of very weak vine-
gar, and the caufe of the fourith fmell of
- the whey, almoft all the acid remains in
the retort; and if the heat be increafed,
this acid will be decompofed ; I therefore
make ufe of the following procefs.

§ viin

I evaporated four whey till one-eighth
only remained. The cheefy part being
then perfectly feparated, I ftrained the

acid.
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acid.. In order now to obtain the animal
earth, as I knew that this kind of earth is
prec1p1tated by lime-water (§ vi), Ifaw
no other  way than to faturate the acid
with -limé. - I then filtered the folution,
and diluted it with a triple quantity of
water. - To feparate the lime again from
its folvent, -the acid of fugar was a moft
excellent medium. I therefore diflolved
a quantity:in watet, and afterwards. add-
ed this folucion to the folution of lime,
till no more faccharated lime precipitated,
obferving carefully. not to'add more acid
of fugar than was requifite, which I could
eaﬁly difcover: by means of lime-water,
There now remained the other fubftances
to be feparated from the.acid of milk,
For. this purpofe I evaporated it -to the
confiftence of honey, then diffolved it in
highly re@ified fpirit of wine, and thus
- feparated from it both the fugar of milk
and the remaining heterogeneous fubftan-
ces. The acid alone being thus diffolved
in fpirict -of ‘wine, I filtered it, and then
mixed fomel pure water wich, this acid fo-
Jution ; afd after feparatingthe: fpmt of
wine by diftillation, the acid of milk re-
mained in the retort as pure as in my opi-
nion it ever can be' got by a chermcal pro-

cefs iy yadw suck busionas s

e g
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§ 1x.

The nature of this acid, and its effe&s
upon earths, alkalis and metals, I found to
be as follows : 1. Evaporated to the con-
fiftence of a fyrup, it yields no cryftals;
and, when evaporated to drynefs, it deli-
quefces again. 2. When diftilled, water
firlt comes over, then a weak ac1d like
{pirit of tartar ; afterwards, fome empy-
reumatic oil, with more of the fame acid,
aerial acid, and inflammable air; in the
retort there remained a coal. 3. Satura-
ted with fixed vegetable alkali, it yields a
deliquefcent falt, foluble in fpirit of wine.
4. A falt of the fame kind is obtained
with fixed mineral alkali, which does not
cryftallife, but diffolves in {pirit of ‘wine.
5. Combined with volatile alkali, it pro-
duces a2 kind of f{al ammoniac, ‘which
however deliquefces, and, when diftilled,
yields a great deal of its volatile alkali be-
fore the acid 1s deftroyed by the heat.
6. Combined with terra ponderofa, lime
and clay, it forms deliquefcent neutral
falts ; but with ‘magnefia it yields fmall
cryftals, which however at laft are again
deliquefcent. 7. This'acid of milk has no
effeét either in a digefting or a boiling
heat on bifmuth, cobalt, regulus of anti-
‘mony, tin, qu1ckﬁlvc1, filver and gold.
This acid, however, having been digefted

Vor. L. S with
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with tin, precipitated the gold from its
folution in aqua regia, in the form of a
black powder. 8. It diffolves iron and
zinc, and produces inflammable air. The
folution of iron was brown, and yielded
no cryftals; but the folution of zinc cry-
ftallifed. 9. Copper communicated to this
acid firft a blue, then a green, and at laft
a dark-blue colour, without  cryftallifing.
1o. Lead was diffolved after fome days
digeftion ; the folution had a {weet aftrin-
gent tafte, and would not cryftallife. . I
obferved afterwards a fmall quantity of
a white fediment in this folutien, and
found it to be vitriol of lead. Thus there
is likewife fome veftige of vitriolic acid in
milk.

§ x.

From thefe experiments it appcars, that
the acid of milk 1s an acid of a peculiar
kind ; and though it expels the vinegar
from the acetated vegetable alkali, yet it
feems deftined, if 1 may {o {peak, to be
vinegar ; but, from the want of fuch fub-
ftances, as, during fermentation, produce
fome fpirituous matter, it feems not to be
volatilifed, though a portion of it indeed
arrives at this point, and really becomes
vinegar ; for without a previous {pirituous
fermentation, or, without brandy, there

never arifes any vinegar: But that the

milk
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milk enters into a complete fermentation,
though there is no fign of brandy pre-
{ent, appears from the following experi-
- ment: If a bottle full of freth mxIL be
inverted into a veflel containing {fo much
milk, that the mouth of the bottle reaches
below the furface; and if you expofe this
bottle to a degree of heat, a little greater
than our fummer heat, you will find in
the fpace of twenty-four hours, that the
milk is not only coagulated, but likewife
diminifthed in the bottle, and that in a
couple of days afterwards, the aerial acid,
extricated from the milk, will have ex-
pelled the greater part of it out of the
bottle. 1 faid above, that the acid of milk
cannot be converted into vinegar, from the
want of fuch {ubftances, as, during fer-
mentation, produce brandy. This ap-
pears to be evident from this : If to a kanne
of milk you add-five fpoonfuls of good
brandy, and expofe the veflel, well cork-
ed, to heat, in fuch a manner, however,
that you give now and then to the air,
developed during fermentation, a little
exit, you will find in a month, fooner or
later, the whey changed into good vine-
gar, which, when ftrained through a
cloth, may be kept in bottles. -

Sa2 ESSAY
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E 8§ 5§ A-¥-XVIL

Ox 1rHE AcID oF SAccHARUM LaAcTis.
1780.
§ 1.

'HE fugar of milk is an effential
falt, which is contained in {olution
in milk, and which, on account of its
fweetith tafte, has been called fugar. The
tafte of milk is the {weeter and the more
agreeable the more fugar it contains:
Pharmaceutical chemiftry teaches the man-

mer of preparing it.

§ 11,

Sugar of milk yields by diftillation the
very fame products as other {ugars do.
There is, however, one remarkable cir-
cumftance, that the empyreumatic oil
fmells fomewhat like the falt of ben-
" zoin. ‘We know that common fugar con-
tains an acid, which, on account of its
ftrong attraction for all kinds of earths,
efpecially for lime, is indifpenfably necel-
fary in chemical experiments. The ori-
gin of this acid is the dephlogiftication of
- the fugar, by means of nitrous acid.

What effects are produced on the fugar of
-85 -ar-daaamlk
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milk by the latter acid, the following
experiments will thew:

§ 1.

I poured twelve ounces of diluted ni-
trous acid upon four ounces of finely pow-
dered fugar of milk, contained in a glafs
retort, to which a recéiver was annexed.
The retort was placed in a fand-bath. As
foonr as this mixture acquired a certain
degree of heat, it began'to effervefce vio-
lently 5 I therefore took the retort out of
the fand, with the receiver, and put it upon
the table. The mixture however grew
hotter- ‘and hotter, and the effervefcence
ftronger and ftronger, with dark-red va-
pours, and continued to do fo for about
half an hour upon the table, without any
fire." A confiderable quantity of nitrous
air and aerial acid were extricated during
that time. Whoever  therefore wifhes to
repeat this experiment, muft not take too
finall a retort, nor lute the retort too tight'
to the receiver. After the effervefcence
had fubfided in fome meafure; the retort:
was again placed in the fand-bath, and
the nitrous acid was thus diftilled off, tll
the mafs acquired a yellowifh eolour,'
whereupon the retort was immediately ta-
ken ‘out of the fire. In two days time
the folution feemed to have undergone
no remarkable change ; there was no ap-

pearance
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pearance of cryftals; I therefore added
eight ounces more of the fame nitrous
acid, and expofed it to the fame degree of
fand heat. As foon as the mafs grew
warm, the yellow colour difappeared, an
effervefcence enfued as before, though it
was not fo ftrong. After it was over, I
again abftracted the nitrous acid, till the
folution, whick meanwhile had been ren-
dered opaque by a white powder, aflu-
med a yellowifh colour, whereupon the
retort was removed from the fand. ~ After
it was grown cool, I found the mafs in
the retort infpiffated ; I therefore redif-
- folved it in eight ounces of water, and
paffed the whole through a filter. There
remained on the filter a white powder,
which, after being edulcorated and dried,
weighed 7% drachms. The folution which
pafled through the filter was very four;
I now evaporated it to the confiftence of a
fyrup, poured four ounces more of ni-
trous acid on it, and evaporated it again
in .a fand heat. After the whole was
cool, fome fmall long acid cryftals werc
found 'together with a fmall quanrity of
white powder, which I feparated from it,
and then poured fome more nitrous acid
upon the remaining mafs, and, on evapo-
ration, more {uch cryftals appeared. The
. fame procefs was repeated feveral times,
by which mecans the whole mafs was at

S 4 latk
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laft changed into fuch cryftals, which
weighed about five drachms. This fale
thewed in every refpe&t phznomena like
thofe produced by the acid-of fugar.

§ 1v.

The above mentioned white powder,
which weighed 74 drachms, I took at firft
to be faccharated lime, becaufe I thought
that as milk always contains a little lime,
it might enter into the fugar, as one
of its conftituent parts, and then, by com-
bining with the acid of fugar, would con-
fequently form the faccharated lime. But
two experiments, which I made with it,
thew that I was miftaken in my conjec=
ture. I poured a folution of acid of fu-
gar into a folution of fugar of milk, but
no precipitation enfued. 1 further found
that this powder burned in a red-hot cru-
* cible like oil, without leaving:any mark
of athes behind: :

§ v.

Lime-water feemed to have no fenfible
effeét upon this powder; but boiling wa-
ter diffolved fome of it, though but a very
little; for one part of this powder requi-
red fixty. parts of boeiling water for. its fo-

lution.  After the folution was cooled; '

one-fourth part of the powder feparated

again from the water in the form of very

{mall
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fmall cryftals. The remaining mafs being
then colleGted by evaporating the water
from it, a {fmall quantity of acid of fu-
gar, conflituting about one-tenth of the
powder, remained, which at firft was not
fo exaltly feparable by edulcoration. I
now found that this powder was a falt,
becaufe it was foluble in water ;—it was
now purified by means of the folution
and cryftallifation. = The properties of this
falt are the following :

§vi.

Half an ounce of it was diffolved in a
glafs veflel in thirty ounces of boiling wa-
ter; and after the folution was cool, it
was filtered. It had a fourifh tafte. The
tinéture of lacmus was reddened by it.
It made an effervefcence with chalk. Two
drachms of this falt were expofed to an
open fire in a glafs retort, when it imme-

‘diately melted, grew black, and frothed
very much. Into the neck of the retort
a brown falt was found fublimed, which
fmelled like a mixture of the falt of ben-
zoin and falt of amber. Eleven grains
of coal remained in the retort. The re-
ceiver contained a brown liquid, without
any mark of oil; 1ts {mell was like the
fublimed falt ; it alfo contained fome of
this falt diflolved, which was feparated
from it by a gentle evaporation. The falt

: that
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that was fublimed weighed thirty-five
grains, had a four tafte, was eafily foluble
in {pirit of wine, more difficultly in water,
and burned in the fire with a flame. Concen-
trated vitriolic acid expofed to diftillation
with this falt became black, frothed very
much, and decompofed the falt entirely.
All thefe circumftances fhew that this
falt is to be clafled among the vegetable
acids, under ‘the title of acid of fugar of
milk.

§ vii.  lis Effecls upon Alkalis. _
I poured depurated acid of fugar of

milk, in f{mall quantities at a time, into
a hot folurton of alkali of tartar, till there
appeared no more effervelcence. A coa-
gulation immediately took place, in con-
fequence of the formation of {mall cry-
ftals, which required eight times the

uantity of boiling water for their folu-
tion.  After it was cold the greateft partof
the cryftals feparated again from it. With
‘mineral alkali this acid fthewed the fame
phenomena, with this difference, that
the neutral falt thus arifing requires only
five parts of boiling water for its {olution.
If to a folution of it, a folution of alkalt
of tartar be added, a number of f{mall
cryftals will be foon formed at the bottom
of the veflel, on account of the greater af-

finity of this acid with the latter alkali
Both
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Both thefe falts are perfe@ly neutral.—Sa-
turated with volatile alkali it forms a kind
- of {al ammoniac, which, after being gently
dried, has a fourifh tafte. When diftilled,
the volatile alkali is firft feparated, the
lime-water precipitates, the acid remain-
" ing in the retort afterwards yields, with a
ftronger heat, the fame producls as in

§ vL.
Sviin.  With Earths.

~ The acid of the fugar of milk forms,

with all the earths, falts infoluble in wa-
ter. I fhall, thercfore, only relate the
experiments which I made with it in the
way of precipitation. If a folution of
the ponderous earth in muriatic or nitrous
acid be dropped into a cold folution of
our acid (§ v1.), the earth is immediately
precipitated, in combination with this
acid. With the fame folutions of lime
this acid exhibits the fame phznomena ;
but the folution of gypfum remains un-
decompofed. The fame thing happens
with the folutions of magnefia in vege-
table or mineral acids, and with earth of
alum; all of which, however, are decom-
pofed by - the neutral falts above men-
tioned.

§ 1x.
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§ 1x. With Metals.

It produces the fame effects with the
metals as with the earths. With regard
to the weaknefs of the menftruum, fince
the water diffolves {o little of our acid, it
has no fenfible effets upon metals ; but
with the metallic earths, falts are formed
very little or not at all foluble in water.
Argentum nitrated filver is precipitated
by our acid in the form of a white pow-
der: and in the fame manner is the ni-
trated mercury and lead. Vitriolated iron,
copper, zinc, and manganefe, are not here-
by precipitated. - Muriated tin and mer- -
cury are not hereby decompofed, but mu-
riated lead is precipitated. - By the neu-
tral falts (§ vi1.) all metallic folutions are
decompofed.

ESSAY
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ES S A Y- XVIL

ON THE CONSTITUENT PARTS oF LA-

pis PONDEROSUS, OR TUNGSTEN.
1781.

T 1s probable that the conftituent -parts
of this ‘fpecies of foflil have been hi-
therto unknown to the chemifts. Cron-
ftedt enumerates it among the ferrugi-
nous ftones, under the name of, Ferrum cal-
ciforme terris quildam mcogmm intime mixtum.
That which 1 employed in my experiments
was of a pearl colour; it was taken from the
iron mines of B1tiberg ; and as I made
many exper iments upon it, and have dif-
covered its conftituent parts, I take the li-
berty of communicating the following ac-
count to the Royal Academy.

§ 1.

(a) In the fire tungften does not un-
dergo 'any perceptible change, nor does
glafs of borax produce any fenfible effedt
upon it ; (B) but with microcofmic falt it
forms, by means of the blowpipe, a glafs
of a fea-green colour. If the globule be
kept in fufion at the extreme point of the
flame, the colour gradua.-y difappears; a
yery little nitre alfo very foon deftroys

the
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the colour; but it returns whenever
the blue part of the flame is driven on
the globule ; confequently, it is the phlo-
gifton of the flame which is the caufe of
the colour. (c) One part of tungften, re-
duced to a fine powder in a glafs mortar,
was mixed with four parts of alkali of tar-
tar, and placed in the fire in an iron cru-
cible. The mixture, when melted, was
poured out on an iron plate, and diffolved
in twelve parts-of boiling water. After
ftanding fome hours, the lixivium was
poured off from a portion of white pow-
der which had fubfided to the bottom.
(p) This powder was edulcorated, and
nitrous {acid added to it, till no more ef-
fervefcence could be perceived, by which
operation great part of it was diflolved.
(£) The undiffolved part of the powder was
dried, and being again mixed with four
parts of alkali of tartar, was fufed as be-
fore : This mafs being alfo diflolved in
water,and nitrous acid poured upon the re-
maining powder, only a very {mall portion
of grey powder was left behind undifs
folved. (r) The ley (c) was faturated with
nitrous acid ; it grew thick by the preci-
pitation of a white powder, which was
afterwards wathed with cold water and
dried. (c) The folution: in nitrous acid
{p) afforded, on the addition of alkal of
: tartar,
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‘tartar, a white precipitate, which was
dried.

§ 1o

(a) Boiling water has no a&ion npon
tungften reduced to powder. (B) On one
part of finely powdered tungiten were
poured two parts of concentrated acid of
vitriol, and the mixture was diftilled. The
acid pa{Ted over unchanged; and the re-
fidvum, which was of a bluith colour,
was boiled a fhort time in diftilled water,
which was then filcered- . off, and upon
cooling depofited fome vitriolated lime.
(c) On four fcruples of tungften, redu-
ced to a very fine powder, were poured
twelve feruples of common nitrous acid,
or pure aquafortis: No effervefcence en-
fued; the mixture was then expofed to a
ftrong digefting heat, whereupon the pow-
~der foon aflumed a citron-yellow colour.
~ The acid was then decanted off into a fe-

parate phial ; and the yellow powder, ha-
: ving been edulcorated with water, was put
into another phial. (p) On this yellow pow-
* der I poured eight fcruples of cauftic vo-
latile alkali, and expofed the phial to heat;
the yellow colour prefenty vanifhed, and -
the powder became white. This folution
- was then in like manner poured into a fe-
parate flafk, and the powder edulcorated.
As the martter was fenfibly diminifhed by

thefe
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thefe operations, I repeated them many
times on the fame powder, digefting it
firft in the nitrous acid, and then in the
volatile alkali, till at length the greateft part
of it was diffolved. 'What remained un-
diffolved weighed three grains, and feem-
ed to be filiceous earth. Muriatic acid
produces the fame effeét upon tungften as
the nitrous, but the folution was of a
deeper yellow. -

§ 1.

(A) The folutions made in the forego-
ing manner with the nitrous acid bein
-all mixed together, fome drops of phle-
gifticated alkali were added, upon which
about three grains of Pruflian blue were
precipitated. (8) The mixture was then
faturated with cauftic volatile alkalij but
as no precipitate appeared, fome folution
of alkali of tartar was added; a white
powder now fell to the bottom, which,
when wathed and dried, weighed two
feruples and five grains, and was found
to be acrated lime unadulter ated ; fo alfo
is the earth obtained § 1. (c). ( ) The
extracts procared by volatile alkali were
precipitated with nitrous acid ; theé preci-
pitate was walhed with cold ‘water  and
dried ; it 1s exa@ly the fame as that men-
tioned§ (r). (p) It is of an acid na-
ture, not eaﬁly foluble in water, for near

twenty
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twenty parts of boiling water are requi-

red to one of the precipitate ; it colours
the tincture of litmus red, and has an amd
tafte.

§ 1v.

Now, as the earth {eparated from tung-
ften by the nitrous acid is calcareous (§ 111
8), it became neceflary to try whether the
above mentioned acid, combined with cal-
careous earth, wonld conftitute a regene-

rated tungften. Having this in view, and-
knowing that tungftenis not folublein boil-

ing water (§ 11.'a), I mixed one part.of

the acid folution (§ 111. p) with {ix parts
of clear lime-water, upon which the mix-
ture became a little turbid ; but as, after
an interval of fome hours, there was no
depofition, the mixture was made to boil,
when 1mmediately a white heavy powder
f{eparated, which, after being dried, gave

.a fea-green colour to glafs of microcofmic

falt, became bluith on being boiled in the
vitriolic acid, and of a lemon colour with
the nitrous and marine acids, and confe-
quently was pure tungften.

§ v —
To afcertain more completely the na-
ture of this acid, the following experi-

~ments were made.  (4) Under the blow-

pipe the dry acid became firft of a red~
g T : difh-
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difh-yellow colous, then brown, and at
laft black: It neither fmoked, nor gave
any figns of fufion. (B) With borax it
produced a blue, and with microcofmic
falt a fea-green glafs. This colour is {ub-
je@ to the famechanges as are related of
the glafs §1 8. (c) When pulverifed a-
cid of tungften is boiled with a fmall
quantity of the nitrous or marine acids,
the powder becomes yellow; and, with
the acid of vitriol, bluith. (p) If the {o-
lution of the acid of tungflen in water
(§ 111. D) be faturated with alkali of tar-
‘tar, a neutral falt is obtained in very fmall
cryftals. (E) With volatile alkali thic acid
forms an ammoniacal falt, in fhape like
the points of fmall pins. This falt, on
diftillation, yields its alkali in a cauftic
ftate ; the acid remaining behind in the
retort, in the form of a dry powder of a
yellow colour. This ammoniacal falt de-
compounds nitrated lime, in confequence
of which regenerated tungften is produced.
(r) With magnefia the acid of tungften
forms a neutral falt of difficult folubility
in water, (¢) It produces no change on
folurions of alum or lime, but it decom-
pounds acetated ponderous earth, and the
precipitate is altogether infoluble in wa-
ter. (u) The following metallic folutions
are precipitated, of a white colour, by the
acid of tungften, viz. vitriolated iron, zinii,
A1
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and copper; nitrated ‘filver, quickfilver,
and lead, as alfo muriated lead ; but tin,
combmed with the {ame acid, 1s precipita-
ted blue; and corrofive fubhmate, and
the folution of gold, undergo no change.

§ vi.

When the acid of tungften is calcined
in a crucible, it lofes the property of be-
foluble in water. That the acid is
much difpofed to attract phlogifton, ap-
ears from the blue colour it acquires
with fluxes (§ v. A, B) This circum-
ftance induced me to mix the dry acid with
a little linfeed oil, and to expofe the mafs
to a ftrong fire in a luted crucible. When
it was grown cold, I found theacid black,
but in other refpets quite unchanged. I
alfo mixed one part of the dry acid with,
two parts of fulphur, and diftilled off the
latter ; I then mixed with the refiduam
two parts more of fulphur, and again di-
ftilled it off: The acid had acquired a grey
- colour, but was in other refpects unalcer-
ed. Solution of liver of fulphur was preci-
pitated of a green colour, by acid of tung-

ften, but the phlogxﬁlcated alkali white;
the latter precipitate is foluble in water.
If a few drops of marine acid be added
to a folution of the acid of tungften in
water, and the liquor be fpread on polith-
ed iron, zinc, or even tin, the acid ac-
g L ~quires
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quires a beautiful blue colour ; and the
fame thing happens if thefe metals be put
into the acid.

§ VII,

As the acid of molybdena likewife ac-
quires 3 blue colour from-thefe metals, it
might be natural to fuppofe that the acid
of tunglten is the fame as that of molyb-
dzna; but as, in other refpects, it thews
very different properties, it muft be of a
totally different nature. For, 1/, The a--
cid of molybdana is volatile, and melts in
the fire*, which i1s not the cafe with the
acid of tungften (§v. a). 2dly, The for-
mer of thefe acids has a ftronger attrac-
tion for phlogifton, as' appears from its
combining with {ulphur, and the change
it undergoes on calcinarion with oil. 3dly,
Lime combined with the acid of molyb-
dzna is not turned yellow by the acid of
nitre, and is readily foluble in it : With
tungften it is quite the contrary. 4¢bly,
Ponderous carth, combined with the acid
of molybdena, 15 foluble in water; but
the combination of the ponderous earth
with the acid of tungften is infoluble,
And, szbly, The acid of molybdena has
a weaker attraction for calcareous earth
than the acid of tungften has; for if the

combinatiog

# See the differtation on n‘;o]ybdaena.
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combination of lime and acid of molyb-
dena be digefted in a folution of the above
mentioned ammoniacal fale {§ v. a), a re-
generated tungften will be obrained.

The ‘iron procured from fome forts of
tungiten is to be confidered as aceidentally
prefent. -

T3 Supplement
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Supplement to the foregoing Effay. By
T. BercMAN.

Several years ago I began an inveftiga-
tion of the conftituent parts of tungfien.
Its great fpecific gravity induced me to
feek for ponderous earth in it; but the
procefs by which this earth is ufually ex-
trated, gave, inftead of it, common cal-
careous earth ; and when the firft alkaline
folution, made in the moift way, was
poured off, and an acid added to the folu-
tion, it gave on faturation a white preci-
pitate of an acid nature. I need not re-
late the experiments, as I obtained the fame
refults as Mr Scheele: Some fmall diffe-
rences, however, in my experiments with
the blowpipe, deferve to be mentioned.

Tungften, by itfelf, decrepitates with
the blowpipe, but does not melt.

In a {fmall gold or filver {poon it unites
with mineral alkali with fome effervef-
cence, and the bit of tungfien falls into
powder.

With microcofmic fale it effervefces a
little at firft, and then leaves a refiduum
of difficult folubility ; but the glafs glo-
bule aflumes a bright fky-blue colour,
without the leaft fign of that rednefs,
when it is held between the eye and the

light, which is produced when cobalt is
ufed.



ON LAPIS PONDEROSUS. 295

" ufed. If more tungften be added, the
globule becomes brownifh, but remaing
ftill tranfparent : With a further addition,
it becomes black and opaque.

Borax diffolves it without motion, and
almoft without colour; but when the
globule is overloaded with tungften, it at
length becomes brown or white, and o-
paque, 1n cooling.

The acid earth by itfelf produces fome
effervelcence with mineral alkali. With
microcofmic falt it gives a globule which
is at firft light-blue, more of the acid
makes it dark-blue, but it ftill remains
free from rednefs by refration: With a
further addition it becomes brown. Bo-
rax acquires a {light tinge of blue, and with
more of the acid becomes of a yellowith
brown colour ; but remains tranfparent,
provided no further addition be made.

This ultimate brown colour I have not
been able to drive off, either with nitre,
or the point of the flame.

A very ealy method of diftinguithing
tungften from all other foflils hitherto
known, is, to pour upon it, when it is re-
duced to powder, aquafortis or marine
acid, and to fet the mixture in a digefting
heat. It will {foon be perceived, efpecial-
ly when the latter acid has been employ-
ed, that the powder gradually acquires a
fine light-yellow colour. This happens
not only with the fpecies from Bitiberg,

o buc,
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but  likewife with all the foreign forts I
have hitherto had an opportunity of try-
ing. What is ufually called white tin ore,
in cluflers like grapes, often belongs to this
{pecies.

With refpeét to the nature of the acid
earth, it is mnearly allied to that obtained
from molybdzna; and both are in a ftate
much refembling that of white arfenic,
It is well known, thart arfenic, in its femi-
metallic ftate, is nothing but a peculiar
acid, faturated with phlogifton ; and that
the white calx is in an intermediate ftate
between acid and metal, containing juft
phlogifton enough to coagulate the acid;
but remaining ftill foluble in water, and
fhewing figns of acidity. If a conclufion
from analogy be admiflible, all the other
metals fhould confift in a combination of
the {ame nature, of the different radical
acids,; which, with a certain quantity of
phlogifton, are coagulated to a dry earthy
fubftance, and, on complete faturation,
are brought to the ftate of complere me-
tals. '

The reafons which induced me to fup-
pofe that the above mentioned acid earths
are . mertallic acids, reduced by phlogifton.
to that form of metallic calces in which
the acid is fill perceptible, are the fol-
lowing : _ -

: 1. They
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~°1. 'They both thew a ftriking refem-
blance to white arfenic in form, in pro-
ducing effects like acids, and in their little
{olubility in water.

2. Their {pecific gravity ; that of white
arfenic is 3,750, that of the earth of mo-
lybdena 3,460, and that of the acid earth
of tungiten about 3,000.

3. Their: precipitation “with phloglfh-
cated alkali.. None *but merallic fub-
ftances are hitherto known to be precipi-
tated by this alkali: Moreover, arfenic,
properly diffolved in the marine acid,
gives with the phlogifticated alkali a pre-
~ cipitate foluble in water, juft as the acid
earth of tungften.

4. Their property of tinging vitreous
flaxes. Metallic' calces, but, as far as I
know, no other fubftances, have the pro-
perty of communicating a colour, each
according to its peculiar kind, to clear
glafs. +The effect of white arfenic, in this
refped, ‘is well known; that of the earth

of tungften has been defcribed above ;
~and the earth extradted from molybdaena
is not lefs powerful ; for it gives to mi-
crocofmic falt a beautiful green colour ;
and borax well faturated with it appears
grey when viewed by the refleGed rays,
but, by the refracted, of a dark-violet
colour.

Thefe
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Thefe reafons have induced me to con- -
fider the acid earths obtained from mo~
Iybd=na and tungften as metallic calces
Other occupations have hitherto prevent-
ed me from confirming my opinion by
redu@ion ; but 1 thought proper, never-
thelefs, to mention it on this occafion, as
perhaps fome other perfon before me may
be inclined, for the promotion of {cience,
to underiake the neceffary proofs.

ESS AY
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ES S A Y XIX

EXPERIMENTS AND OBSERVATIONS ON
~ETHER., 1782,

NDER the term @tber chemifts un-

. derftand a very volatile, penetrating,
colourlefs  oil; which has an aromatic
fmell, and is foluble in water. - The firft
method of preparing this oil from vitri-
olic acid and {pirit of wine has been long
known. ‘In later times, feveral methods of
preparing a liquor of the fame kind from
nitrous and marine acids, with alcohol, have
been ‘propofed ; but it hag been obferved
that this latter acid was not of itfelf ﬁrong
enough for this purpofe, but that, in or-
der to produce the defired effe@, it muft
be united with tin, or with regulus of an-
timony. The theory of the generation
of @ther is flill very imperfe®, from the
want of fufficiently decifive experiments;
—the following may perhaps contribute
to elucidate this intricate fubject.

§ 1.

(a) If, in the preparation of vitriolic
@ther, a large retort be made ufe of, and
the fire be much increafed towards the
end of the procefs, it is found, that the

volatile
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volatile fulphureous acid in the receiver
is mixed with vinegar, without any mark
of aerial acid, either in the cavity of the
retort or of the receiver. (8)If one ounce
of pulverifed manganefe be put into a
retort, with half an ounce of vitriolic
acid, and an ounce of recified {pirit of
wine, and this mixture be expofed to a
fand-heat, in a few minutes it will begin
to grow hot, and will foon boil by itfelf.
During this ‘time fome zther, of a moft
agreeable {mell, goes over into the re:
ceiver. ~ If the fire be increafed, towards
the end a fmall gquantity of vinegar will
pafs over, without any mark’ of volatile
fulphureous acid.  The air in the receiver
is now found tobe mixed with aerial acid,
~and: in the retort there will remain a're-
fiduum, of  vitriolated manganefe, with-
‘out any excefs'of acid. ' (c)If two parts
of: pounded -manganefe and one-half part
of wvitriolic ‘@ther be mixed with one part
of vitriolic acid, and the procefs carried
on as in (&), the mixture will likewife
grow hot of :itfelf in about an hour's
time. The: @rher which, a {mall portion
excepted, is again bbtalned after the pro-
ceis, has a finer fmell than before. There
is likewife ‘obtained fome vmegal, and
fome aerial acid:

§ 11,
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§ 1. '

In order to afcertain whether the vi-
eriolic acid is to be looked upon as a real
conftituent part of the vitriolic zther, the
fuperfluous vitriolic acid ought to be fe-
parated from it.  In order to effect this,
I found the retification of the @ther wich
dry alkaline falt infuflicient, becaufe the
alkali does not touch the @ther in all its
points. I therefore diffolved cauftic alka-
Ii in {pirit of wine, and in this alkalifed
fpirit I diffolved as much @ther as it would
take up. 1 then diftilled the mafs again
by means of a gentle heat. Upon the
zther thus obtained, after it was recti-
fied, I cautioufly poured two parts of pure
concentrated nitrous acid. The mixture
had perfetly the fmell of nitrous ®ther,
I evaporated the whole to within a few
drops, and then added a little of the fo-
lution of terra ponderofa, which inftant-
ly grew white; confequently a regenera-
ted {pathum ponderofum was here pro-
duced. This I think will be quite fuffi-
cient to prove that vitriolic acid is a con-
ftituent part of vitriolic zther.

§ .

That calx of zinc, diffolved in muriatic
acid, and that butter of antimony and
ﬁnokmg fpirit of libavius, on diftilla-

tion

* a5
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tion with {pirit of wine, produce =zther,
is a known faé&, and my experiments con-
firm it. I fhall only add here, that in all
thefe diftillations no aerial acid 1s pro-
duced. Why no @ther can be produced
from muriatic acid and fpirit of wine a-
lone, the following experiment may teach:
{(A) I mixed an ounce of pulverifed man-
ganefe with four ounces of common mu-
riatic acid, and two ounces of rectified {pi-
rit of wine, and put this mixture, after
1 had covered it well, afide for {even whole
months; during which period it was now
and then agitated. This mixture at laft
yielded an odour of nitrous xther, and
1 faw fome drops of oil floating upon it
From this obfervation I was led to put in-
to a tubulated retort two ounces of com-
mon falt, and as much vitriolic acid; and
after luting on a receiver, which con-
tained three ounces of fpirit of wine, I
placed it in a fand-bath. After fome time
I poured this fpirit, which was now fu-
ming, into a retort which contained three
ounces of powdered manganefe. The
mixture inftantly affumed a fine green co-
lour, buta few minutes afterwards it grew -
hot, upon which I immediately applied a
receiver. The heat increafed fo much,
that the mafs began to boil of itfelf, and
at the fame time the green colour difap-

peared. After the ebullition had ceafed,
' I
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I put the contents of the receiver into a
flafk, into which I had previoufly poured
alittle water, the @ther inftantly feparated;
it refembled in its fmell nitrous zther,
when it is mixed with dephlogifticated
 muriatic acid. 1 luted the receiver again
to the neck of the retort, and continued
the diftillation to drynefs, by which ope-
ration I obtained more =zther; fome of
which floated upon the furface, and the
reft kept at the bottom, (B) I then diftil-
led a mixture of three ounces of powder~
ed manganefe, one ounce of vitriolic acid,
and three ounces both of common falt
and of {pirit of wine, and obferved the
fame phznomena, and obrained the {ame
producs as in (a). (c) I mixed three
ounces of powdered manganefe, with the
fame quantity of common muriatic acid,
in a retort, placed the mafs in warm fand,
and applied a receiver, which contained
three ounces of fpirit of wine. The mu-
riatic acid now went over in a dephlogifti-
cated ftate into the {pirit of wine, which
foon grew very warm, though the neck
of the retort was cold. Some time after
all the effervefcence had fubfided in the
retort, I poured the fpirit out of the re-
ceiver into another retort, and diftilled it
by a gentle heat. At firft fome zther
went over, having the {mell of nitrous
zther, At the end of the procefs, another
kind of @ther, or rather oil, came over,

which
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which funk to the bottom, and at laft mu-
riatic acid pafled over. (p) I diflolved
fome bifmuth in aqua regia, confifting of
three parts of muriatic, and one part of
nitrous acid. This folution I evaporated
to the confiftence of a fyrup, then mixed
it with an equal quantity of {pirit of
wine, and diftilled the mafs by a gentle
fire. At firlt pure {fpirit of wine pafled
over, which was followed by fome =ther,
that had exa&ly the {mell of wvitriolic
xther. (&) Iron was the laft among the

metals, by means of which I could pro-
duce zther with muriatic acid. I fatura-
ted muriatic acid, by boiling it with cro-
cus martis (for with iron filings no wther
can be produced). The folution I evapo-
rated to the confiftence of honey, and
then proceeded as in (D). The =ther, -
thus obtained, was perfectly like the pre-
ceding. . I feveral times poured fpirit of
wine as well upon this refiduum as upon
the refiduum of bifmuth, and conftantly -
obtained fome zther upon a new diftilla-
tion. - In this diftillation no aerial acid i
generated. i

§ 1v.

In order to determine with certainty,
whether the muriatic acid is to be looked
upon as a conftituent part of this =ther,

it was firft neceflary to free it from the
: {uperfluous
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fuperfluous muriatic acid as well as pof=
fible ; and with this view I proceeded with
this zther as I had'done before with the
vitriolic § 11. The =ther, thus purified
from muriatic acid, was mixed with a fo-
lution of filver ; but obferving no precipi-
tation to take place, I poured the whole
mafs into a glafs veflel, and fet it on fire
after the =ther was confumed ; I found
the folution of filver turbid, and as it
were coagulated by the muriated filver ;
confequently my conjeCture that the mu-
riatic acid was a conftituent part of this
zther was well founded.

§ v.

The aion of nitrous acid upon {pirit
of wine is well known ; on which account
I fhall take no further notice of it; but
the action of the fluor acid upon fplrlt of
wine I was curious to learn. (a) For this
purpofe I mixed powdered fluor with an
equal quantity of vitriolic acid in a re-
tort, to which I luted a receiver, contain-
ing three ounces of fpirit of wine, and
placed the retort in warm fand. 'The day
following I poured the {pirit, which now
{moked, into another retort, and diftilled
itin the common manner. The fluor a-
cid penetrated every where through the
late, but no mark of mther was percep-
tible. (B) I then mixed the fpirit which

Vor. L. U was
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was contained in thereceiver with fluor acid
air as before; and having poured the
mixture into a retort upon three ounces
of pounded manganefe, I {ubje&ed it to
diftillation.. I here obtained a quite dif-
ferent refult ; no acid penetrated through
the lute; I only perceived the {mell of
. zther through 1it; and, after I had driven.
over all the {pirit, I poured it into another
retort, rectified 1t by a gentle heat, and
by this means obtained a {fmall quantity
of mther of a very agreeable {mell, re-
{fembling nearly that of nitrous =ther.

§ vi.

Ini order to procure a fuflicient quantity
of concentrated vinegar, I diftilled the acid
vinegar from acetated copper, and rectified
it by another diftillation. My view was
to prepare and to examine the acetous
@ther of Count Lauragais. But, notwith-
{tanding all the trouble I beftowed for this
purpofe, I was not able to produce the
leaft veftige of fuch an @ther; the fame
difappointment I met with, when I ufed
vinegar obtained by diftillation from ace-
tated vegetable alkali. Tt is  fingular
enough that fo many of our modern che-
mifts fhould have acquiefced in the affer-
tion of the Count as an indifputable
certainty. Upon communicating my un-
{uccefsful experiment to Profeflor Berg-

: man,
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. man, he had the kindnefs to inform me

in anfwer, that Dr Pérner was the only
chemift who had not blindly admitted the
Count’s aflertion, and had afferted, that he
“had not been able to obtain any :zther, ac=
cording to the Count’s procefs. But
though this be certainly true, I however
found the means of obtammg fuch an
zther ; it requires only the additien of a
little mineral acid before the diftillation.
Add, for inftance; (A) to an ounce of
concentrated vinegar (which may be ob-
tained from verdegreafe, cryftals of ver-
‘degreafe, faccharum faturni, or acetated
vegetable alkali, by means of vitriolic
acid), two ounces of {pirit of wine, and
two drachms of common muriatic acid.
Diftil this mixture, till all the fpirit has,
. been driven over, and then, upon diftil-
ling it off’ 4 fecond time to cne-half intoa
receiver, which thould contain a little wa-
ter, acetous zther will be obtained. If]
inftead of the muriatic acid, vitriolic, ni-
trous, or fluor acid be employed, the
fame ather will be produced. This ®ther
1s obtained in a larger quantity than any
other, and may be prepared in feveral dif-
ferent ways. (B) If an ounce of alkali
faturated with vinegar be diffolved inm
three ounces of f{pirit of wine, and then
as much of any of the above mentioned
four mineral acids be added as is requifire

U=2 not
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not only to decompofe the acetated alkali,
but that there {hall likewife be fome fu-
perfluous mineral acid, and the mafs be
then diftilled, the {ame zther will be ob-
tained. (c) If acetated lead be triturated
with a {ufficient quantity of muriatic acid,
then mixed with f{pirit of wine and diftil-
led; (p) if cryftals of verdegreafe be dif-
folved in a fufficient quantity of muriatic
acid, and diftilled with {pirit of wine;
() if one part of concentrated vitriolic
acid be mixed with three parts of {pirit
* of wine, one part of common falt, and
one-half part of powdered verdegreafe,
.and diftilled, an @ther of the fame kind
is likewife Shesined. - In:the fame man-
ner, -if () one part of vitriolic acid be
mixed with four parts of concentrated
vinegar, and four parts of fpirit of wine,
then put afide in a well corked phial for
a few days, if to this mafs fome wa-
ter be added, the fame fort of =ther will
be feparated. All the ther obtained floats
upon the water, but is not near {o vola-
tile as nitrous or vitriolic ®ther ; it burns
with a blue flame like fpirit of wine. The
union of the component parts of the ace-
tous wther is much eafier deftroyed than
that of the other kinds, as the following
experiments will prove: (G) I diffolved
one part of acetous zther in as much wa-
ter as was neceflary for the folution, and

afterwards
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afterwards added two parts of cauftic fix-
ed alkali. On diftilling it by a gentle
fire, I hardly obrtained the eighth part of
the zther diffolved. The acetous @ther,
thus depurated, did not indeed any longer
affe& tin&ure of lacmus as it did before ;
~ but, on pouring fome drops of it upon
- blue paper, it immediately turned it red.
I diflolved this zther anew in a weak al-
kaline ley, and diftilled the folution again.
Here it difappeared entirely; the firft li-
quor that went over retained only a faint
fmell of wther. 1 faturated the remain-
der in the retort with vitriolic acid, and
obtained by diftillation acetous acid.

§ viL

Some phofphoric acid which was pre-
pared by burning phofphorus was mixed
with two parts of {pirit of wine. L di-
ftilled the ‘mixture in the common way,
till there was nothing remaining in the
retort but the acid. The fpirit which
came over into the receiver had a difa-
greeable fmell. I rectified it, in order to
get the zther, by a more gentle degree of
,heat butl obtamed not a veftige of it. On
mixing water with this {pirit it grew
_ white like milk, and fome days afterwards

I found a Whlte powder precipitated,
which was pure phofphorus. Should the
phofphoric acid perhaps contain always a

SEL : : fmall
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fmall quantity of phofphorus undecom-
pofed, the fpirit of wine would be a good
medium to feparate it. The difagreeable
{fmell, as it would feem, arofe from the
phofphorus diffolved in the {pirit ; bur that
the {pirit of wine thould carry over along
with it into the receiver acid of phofpho-
rus, as Mr Morveau * maintains, is not
in the leaft probable, as 1 found not the
flighteft mark of it in the {pirit thus diftil-
led.

§ v,

The cryftallifed acid of benzoin mixed.
with fpirit of wine yielded no =ther ; but
on diftilling one part of the acid of ben-
zoin with three parts of {pirit of wine
and one-half part of common muriatic
acid, pure fpirit firft came over, where-
upon I obferved two different liquids in
the retort, one white, the other brown.
I therefore changed the receiver ; and, on
continuing the diftillation, sfccrwards obs
tained an ather, one portion of which
floated upon water, while the other, which
was the larger pertion, fubfided to the
bottom. This sther had the fmell of falt
of benzoin, was not more volatile than
acetous zther, burned with a clear flame,
and with fmoke. When diflolved in al-

kalifed

* Elemens de Chemie Thdorique et Pratique,
tom, iii. p. 338,
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kalifed fpirit of wine, and then diftilled,
it was as eafily decompounded as acetous
zther; and, on diffolving the remainder
" in the retort in water, and adding fome
acid, the whole mixture was coagulated:
by the precipitation of falt of benzoin.

§ x.

I muft not conceal the reft of my un-
fuccefsful experiments made upon this
fubje&, as they may perhaps afford fome
illuftration with regard to the theory of
the generation of zther. The acid of
tartar had no effeé upon {pirit of wine,
not even when a mineral acid was added ;
neither did the addition of manganefe af-
ford any @ther. Concentrated acid of le-
mon gave, in every refpect, the fame re-
fult. Neither does the acid of borax af-
ford any ether, either with or without
manganefe. The acid of amber a&s in
the fame manner, as likewife does the
phofphoric acid with manganefe, with
concentrated vinegar and acid of tarcar,
with concentrated vinegar and manga-
nefe. Thefe fubftances diftilled with {pi-
rit of wine yield no ®ther. The {ame
thing takes place with the following falts :
Acetated zinc, acetated mercury, muriated
mercury and iron, muriated manganefe,
nitrated {ilver, muriated magnefia, falt of
benzoin and manganefe, fixed cauftic al-

U 4 kali
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kali and manganefe, acid of arfenic, acid
of arfenic and manganefe.

e &

From the foregoing experiments I{hould
be unwilling to attempr an explanation
of the generation of zther; for though
it might be concluded, with fome degree
of certainty, that there is always re-
quired a fubftance to attra¢ the inflam-
mable principle of the fpirit of wine, be-
caufe all the experiments coincide in thew-
ing this ; yet ftill I do not fee how this
opinion can be held with regard to zther of
vinegar and benzoin, as thefe two vegetable
acids have as little affinity with phlogifton
as fluor and muriatic acids have. . But if
you were even to allow that they attrac
phlogifton, though but weakly, a que-
ftion ftill remains, In what manner does:
this o/ of fpirit of wine or ether {eparate
from the water with which it was {o inti-
mately united? Perhaps, however, this
phznomenon might be explained upon
the {fame principle as the feparation of
fulphur from hepatic air: It is known
that this air is, like {pirit of wine, {foluble
in water, and that it confifts of phlogifton,:
"the matter of heat and {ylphur.. If’any
{fubftance be added which difunites the
phlogifton from this air, the matter of
heat flies off, and the fulphur pgecipitates.
: This
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This I apply to the explication of the ge-
neration of zther; and we know before-
hand, that manganeéfe, when united with
an acid, has a ftrong attraction for phlo-
gifton. Now, if this metallic calx, fpirit
of wine, falt and wvitriolic acid be mixed,
the manganefe will unite with a part of
the phlogifton of the {pirit of wine, and
the matter -of heat, which becomes {o evi-
dent in this procefs that the mixture boils
of itfelf (§ 1. A § 111, A), is fet free, by
its feparation from the phlogifton; and
thus the oil of {pirit of wine, or wther,
is feparated from the water. The ther,
in this cafe, commonly carries along with it
- afmall admixture of the acid, which ferved
to its feparation from the water (§ 11. 1v.) ;
~ but this fmall quantity of acid is {o infig-
nificant in re@ified zther, that it cannot be
maintained with certainty that there exifts
no zther at all without fome mineral acid.
The {mall portion of vinegar and aerial
~ acid which I obferved in fome diftillations
(§ 1. ), arifes from the total decompo-
fition of a fmall portion of =ther; for it
is very probable that the oil of {pirit of
wine confifts of acetous acid and phlo-
gifton ; whereas calx of iron, diffolved in
- muriatic acid (§ 1. ¢), and diftilled with
fpirit of wine, yields @ther ; whence it
appears why the tin€ura ferri of the
Pharmacopeeia Suecica in time acquires a
{mell like nitrous zther.

ESSAY
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ESS A Y XX

OBSERVATIONS ON A METHOD OF PRE-
SERVING VINEGAR. 1782,

T is a fa& generally known, that vine-
gar, of whatever kind, will not keep
long ; but, in the courfe of a few weeks,
efpecially in the warm temperature of
fummer, grows turbid, and that its fur-
face is covered with a thick mucila-
ginous fubftance; during which period
the acid difappears by degrees, and at laft
is entirely loft; whence the vinegar muit
very often be thrown away. Now, in or-
der to avoid this corruption of the vine-
gar, four methods have been difcovered.
The firft is, to prepare the vinegar very
firong and four at firft. It is well known,
that fuch vinegar keeps for feveral years;
but as there are few people who prepare
their own. vinegar, and as moft con-
tent themfelves with buying it as it is to
be had in the fhops, there are of courfe
but few who can make ufe of this method.
The fecond method is to concentrate the
vinegar by congelation ; after which a
hole is made in the cruft of ice which co-
vers it, through which the part that is not
congealed 1is let out, and afterwards put
1nto
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into bottles. This manipulation anfwers
well enough ; but as nearly one-half is
loft, becaufe that which forms the cruft
of ice is, for the moft part, nothing but wa-
ter, good ceconomifts diflike it. The third
method is to prevent the accefs of air, viz.
To fill the bottles full, and keep them
perfectly  well corked. 'Though vinegar
by this method keeps very long, it is not
much employed ; probably, becaufe it is
troublefome to £11 the bottle immediately
again,: every time you have made ufe of
part of its contents, with clear vinegar
from another bottle ; after which, the vis
negar in the bottle thac is not full, and to
which confequently the air has accefs,
foon grows turbid and vapid. The fourth
method is to-diftil the vinegar: Such wi-
negar fuffers not the leaft change, though
expofed to a warm air for years ; but, be-
ing more expenfive than that which is not
diftilled, this method is feldom made ufe
of, efpecially as the following method to
preferve vinegar is the eafieft of all.

It is only neceflary to put your vinegar
into a well tinned kettle, and make it boil
for a quarter of a minute over a ftrong
fire. It is then to be immediately bottled
carefully ;. or, if any one fhould be afraid
of tin being pernicious to health, he may
fill his bottles firft, and then put them

into a kettle full of water upon the fire, -
After
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After the water has boiled for about an
hour’s time, the bottles are taken out of
the pot and corked. The vinegar thus
boiled keeps for feveral years, as well in
open air as in half-filled bottles, without
growing turbid or mucilaginous. It like-
wife may be ufed with advantage for phar-
maceutical purpofes, inftead of common
vinegar ; for the preparation of the com-
pound vinegars, which, if not prepared
with diftilled vinegar, foon grow turbid,
and lofe their acidity.

ESSSAY
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ESS A Y XX

EXPERIMENTS ON THE COLOURING
MATTER IN BERLIN OR PRUSSIAN
BLue. 1782.

TOW ARDS the beginning of the pre-
fent century, Mr Diefbach, a manu-
faGturer of colours at Berlin, with the af-
fitance of Dr Dippel, accidentally difco-
vered the blue colour, fince called Berlin
or Pruflian blue. They kept this prepa-
ration with great fecrecy, till Woodward
publifhed the whole procefs in 1724. Af-
ter this period, feveral chemifts have en-
deavoured as well to improve the colour
as to give an explanation of its origin,
Brown, both the Geoffroys, and the Abbé
Maynan, are known on account of their .
papers written upon this fubject; but it
was referved for Macquer, who publifhed
a differtation upon it in 1752, to reprefent
the whole in a connected view. After
him feveral have attempted to determine
the nature of the matter, which in gene-
ral unites with the metallic calces, when
they are precipitated from their folutions
by the lixivium fanguinis, and which in
the preparation of the Pruflian blue gives -

to the iron a blue colour : But they have
advanced
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advanced no further. Some are of opiQ g

nion that it is phlogiften which comes in-
to action here, and thence the name pblo-
gifticated alkali. Others think that it is an
animal acid. The caufe of this uncertain-
ty is, that there has been hitherto no me-
thod difcovered to obtain this colouring
matter in a perfeély pure ftate, it being
hitherto always united with fome hetero-
geneous fubftance. Having at laft, after
‘many repeated trials, found means to obs
tain it in this pure ftate, and unmixed, fo
that I was able to make feveral experi-
ments with it, I now take the liberty of
prefenting an account of them ‘to the
Royal Society.

§ 1.

(a) If the lixivium fanguinis, the pre-
paration of which is univerfally known,
be expofed for fome time to the open air,
it lofes its property of precipitating the
iron of a blue colour; and the precipi-
tate, thus obtained, is entirely diffolved
in the acid. Now, in order to afcertain
whether the air had hereby undergone
any change, I put fome recently prepared
lixivium into a glafs veflel, which was
well fealed with rofin ; but fome time af-
terwards I found the inclofed air as before,
and the lixiviam fanguinis unchanged;

whence I conclude, that the colouring

matter
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matter is not abfolutely fimple phlogifton *,
It occurred to me, that the aerial acid,
which was not prefent in fufficient quan=
tity in air confined, as in the preceding
experiments, but exifts in a much larger
quantity in the open air, might be the
principal caufe of the feparation of this
colouring matter from the lixivium. (8) I
therefore filled a glafs veflel with aerial
acid, and poured a little lixivium fangui-
nis into it, carefully preventing the accefs
of the external air. On examining this
lixivium the day after, I found that my
conjeture was well founded ; for calx of
iron, precipitated with this lixivium, was
entirely. {oluble in acids. (c) I further
tried, whether other acids had the fame
effe¢t upon the lixivium fanguinis.. For
this. purpofe I fuperfaturated that pre-
paration with all the known acids, add-
ing afterwards a {olution of virrielated
iron. to them; but neither did I now ob-
tain any prec1p1tate.

§ 11

(a) I now inverted my experiments ;
. I mixed a little vitriolated iron with lixi-.
vium fanguinis, which immediately grew
yellow 5 I then poured fome of this mix-

Vor. I, X ture

+ Le bleu de Pruffe eft un précipité de fer, avec
furabondance de phlogiftique. Macquer Diét. de Che-
mrqne, 2de edition.
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ture into a glafs veffel filled with aerial
acid. The day after, I poured this lixi-
vium into a folution of vitriolated iron,
then fuperfaturated the lixivium with a-
cid, and obtained a confiderable quantity
of Pruflian blue.: (B) To the fame lixi-
vium fanguinis, in which I had diffolved
a lictle vitriolated iron, I added of the
other acids fomewhat more than was ne-
ceflary for faturation ; and, on mixing af-
terwards a folution of v1tr101 with them,
I inftantly obtained Berlin blue: (e) I

precipitated a folution of vitriolated iron
with alkali, and boiled the greenifh preci-
pitate for fome minutes in lixivium {an-
guinis, which diffolved part of it ; I then
filtered the lixivium.  This lixivium un-
derwent no change, when expofed to the
open air, or to the aerial acid ; it precipi-
tated the folution of iron of a blue colour,
as well before as afterwards ; and although
the lixivinm was fuperfaturated with acid,
and fome vitriolated iron was added, a
very beautiful Pruffian blue was obtained.
Hence it appears, that the calx of iron in
fome manner fixes the colouring matter
in the lixivium ; fo that neither-aerial a-
cid, nor any other acid, is capable of fe-
parating this matter from the alkali. This
1s likewife the reafon why the colouring
neutral falt, which is formed on boiling
alkali with Pruﬂian blue, does not {o eafi-

Iy
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ly lofe its power of precipitating iron of a
blue colour, either by the aétion of the
aerial or any other acid. (p) But if lixi-
vium fanguinis be boiled with a perfeély
calcined calx of iron, (which I prepared
for this purpofe from vitriolated i iron, by
boiling it in nitrous acid, and precipitas
ting with' cauftic alkali) no part of it is
diffolved ; for if the lixivium be after-
wards fuperfaturated wich acid, and vitrios
lated iron added to it, no Pruflian blue is
obtained. The fame’ thing happens, if
fuch a folation of perfectly calcined iron
be precipitated with lixivium fanguinis,:
and fome acid be afterwards added to it.
Hence it likewife appears how much the
fmall quantity of phlogifton, which the
calx 'of ‘iron retains in the vitriol, contri=
butes to the fixing of the colouring mat~

ter.

§ 111,

(a) In order now to learn whither the |
colouring matter had gone in the experi-
ments § 1. 4, B, ¢, I poured fome lixi=
vium fanguxms into a glafs veflel, filled
with aerial acid ; it was kept well corked
during the night, and the next day I fixed
to the cork a piece of paper, that had been
dipped in a folution of vitriolated iron,
and then pencilled it over with a couple of
drops of a folution of alkali in water.

X 2 ‘¥he
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The piece of paper was foon covered with
precipitated iron. A couple of hours af-
terwards I took the paper again out of the
veflel, and befmeared it with fome mu-
riatic acid, when, to my great furprife, I
faw it immediately covered with the moft

beautiful Pruflian blue. (B) The fame:

experiment was repeated with lixivium
fanguinis, {uperfaturated with vitriolic a-
cid. This mixture was put into a glafs
vellel, and the piece of paper treated as
in the laft mentioned experiment. (a) I
here likewife obferved, that the air was
filled with the colouring matter ; for the
piece of paper became blue on applymg
muriatic acid to it. (c) Though acids
expel this matter from alkali, a confider-

able guantity of it neverthelefs remains

in the lixivium fanguinis fuperfaturated
with acids ; for the {fame mixture, remo-
ved into another veflel, imparts to the air
the colouring quality, and that repeated-

ly, according to the quantity of air. (D) .

When @ applied upon the pieces of paper
a folution of perfeétly dephlogifticated
calx of iron, inftead of a folution of vi
triol, no Pruflian blue was formed ; but
the muriatic acid diflelved the calx entire-
ly. ~This agrees with what is fald in

(§ 1. D)

§» IV,

g
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§1ve

Being now aware that acids really at-
tract the alkali more ftrongly than the co-
louring matter does, I withed to know
what effe@ would be produced by diftil-
lation. (a) I therefore poured lixivium
fanguinis, fuperfaturated with vitriolic a-
cid, into a glafs retort, luted on a receiver
clofely, and diftilled by a gentle fire.
When about one-third of the mafs had
paffed over, I changed (B) the receiver,
and diftilled, till half of the remainder
went over. (c) The watery liquor, which
came over firft, had a peculiar fmell and
tafte. The air in the receiver was filled
with the fame colouring matter as the
alafs veflels (§ 111.) had been ; paper tinged
with lacmus was turned red by this li-
quor ; but, upon difcovering afterwards,
by means of the folution of terra ponde-
rofa, fome vitriolic acid in it, I perceived
- -that I could not depend upon this phzno-
menon for any conclufion. I mixed with
one part of this water a little phlogiftica-
ted calx of iron, or what comes to the
fame thing, a little precipitate from vitrio-
lated iron ; and a fhort time afterwards I
added fome drops of vitriolic acid to it,
by which I obtained a fine Pruflian blue.
(D) Part of this water being expofed for
fome hours to the open air, entirely loft

X3 its
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its colouring quality, - () The water ob-
tained by the fecond diftillation (8) pro-
duced the fame efleéts as pure water mix-
ed with a little vitriolic acid.

§ v.
When I had thus difcovered the pofﬁbl—
lity of obtaining the colouring matter: in
its greatelt purity, I proceeded to make
fome experiments, in order to obtain it
feparate from the blue itfelf; and this with
a view partly to procure a larger quantity
of it than the lixivium yields; partly alfo
to avoid the troublefome calcination of the
blood, and preparation of the lixivium.
This matter, though it may be feparated
from the Pruflian blue by diftillation, yet
it 1s thus mixed with fo many heterogene-
ous particles, that it would not ferve my
purpofe. On examining f{everal forts of
Berlin blue, I found in them marks of
fulphur, volatile alkali, vitriolic acid, and
volatile fulphureous acid, which fubftan-
ces are found as well in the lixivium {an-
guinis as in the lixivium of foot, and ad-
here to-the precipitate in the preparation
of Pruffian blue. On diftilling one fort
‘of this preparation, I obtained in the re-
ceiver a liquid, which had a {fmell of {pi-
ritus cornu cervi, precipitated vitriolated
.iron, and, on the addition of an acid,
was changed into Pruffian blue. = In the
neck
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neck of the retort there was a fublimate,
which proved to be a kind of neutral falt,
confifting of volatile alkali and volatile’
fulphureous acid ; the air in the receiver
was full of aerial acid, volatile alkali, and
the colouring matter. The remainder in
the retort was black, obedient to the load-
ftone and. yielded hepatic air with acids.
-Being unable by thefe means to attain my
purpofe, I refolved to -examine a little-
more clofely a neutral falt known in che-
miftry, which is formed when lixivium
tartari is boiled with a {ufficient quantity
of Pruflian blue. _This falc confifts of the
colouring matter of the lixivium, of calx
of iron, and of alkali, and is efpecmlly
made -ufe of for difcovering iron in mine-
ral waters ; but is not eatirely to be de-
pended  upon for this purpofe, as long as
chemiftry is unable to free it perfectly
from iron ; and this cannot be effected
without decompoﬁng this falt, of which
the iron is conftantly a conflituent part,

and .is the medium by which the colour-
ing matter is attached to the alkali (§ 11. c).

The lixivium f{anguinis is more to be de-
pended upon for this purpofe, though it
likewife, as. well as the lixivium of f'oot

. thews marks of _the prefence of 1iron.

Though I have mentioned (§ 1.), that on
{uperfaturating lixiviam f{anguinis with
an acid, and then adding vitriolic acid,

X4 no
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no fign of Pruflian blue is perceived ; but
as blood and foot contain a little iron,
there is no reafon to be furprifed that lixi-
vium fanguinis fhould ‘contain ironj
whence it happens, that, in fuch cafes,
there may really appear fome mark of
Pruffian blue, and this the more readily,
if the calcined mafs be boiled in an iron
veflel.  But if the vitriol be firft put into
the lixivium, and then an acid be added
to it, a great difference is found with re-
gard to the quantity of Pruflian blue ob-
tained. If a perfe@ly pure lixivinm fan-
guinis be taken, fuperfaturated with an
acid, and wvitriolated iron be added to it,
not the leaft mark of blue appears. Such
a pure lixivium is not obtained in the
common way, but on mixing the colour-
ing matter in its pureft ftate (§ x.) with al-
kali of tartar.

§ v

To return to the above mentioned neu-
tral falt, I diffolved an ounce of it in a
glafs retort in four ounces of water, add-
ing three drachms of concentrated vitrio-
lic acid (other acids produce the fame ef-
fect, but [ prefer the vitriolic acid in this
procefs), and diftilled this mixture into a
luted receiver by a gentle fire. As foon
as the mafs began to boil, it grew thick,
from the production of a great quantity

of
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of Pruffian blue, which was feparated. I
perceived at the {fame time a fmell, which
enetrated through the lute, and perfectly

refembled the fmell of water impregnated
with the colouring matter (§ 1v. ¢). I
continued the diftillation, till an ounce
had pafled over into the receiver, and
then poured the water containing the co-
~ louring matter into a phial. The air in
the receiver had likewife abforbed this co-
louring matter, which T detected as in §111.
A. The blue mafs remaining in the re-
tort I put upon a ftrainer, and into the li-
 quid, which pafled ‘through, ‘T put a
~ piece of vitriolated iron, in order to fee
whether there was ftill remaining any of
the neutral falt undecompofed. But no
- Pruffian blue was produced, and thus the
~ falt was decompofed during the boiling.
The blue which now remained on the

~ filter, and was free from the neutral falt,
I again boiled with lixivium tartari ; the
folution was freed by filtration from its
ochre of iron, and the mafs was then di-
ftilled a fecond time, with the addition of
vitriolic acid in excefs. It now thewed
' the {fame phznomena as at firft; for as
foon as it began to boil, Pruflian blue was
again feparated, though in lefs quantity,
and the colouring matter came over into
the receiver. After one-third of the mafs
had pafled over, I added it to that obtain-

ed
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ed by the firft diftillation, and then fepa-
rated the regenerated Prufifian blue from
its acid, which I again extrated by lixi-
vium tartari, and then diftilled it the third
time. Here I again obtained fome blue,
and it thus evidently appears, that, by
repeated extractions and d1{hllat10ns all
Pruffian blue might at laft be cntlrely de-
compofed.

It is not difficult to account for the fe-
ries of phznomena that occurred in this
whole procefs. The neutral falt confifts
of alkali, a little iron, and the colouring
matter ; it is therefore a triple falt, Now,
when an acid is added to this falt, the co-
louring marter, in confequence of the
ftronger attraction of acids for alkalis,
muft be expelled, which immediately, on,
account of its volatility, goes over inte
the receiver during the diftillation. But
as the acids are not capable of expelling
this colouring matter from the iron, the
calx of iron will contain as much as is
requifite for its faturation, or, what comes
to the {ame, as much as is requifite for
the produéhon of Pruflian blue ; and this
is the part which feparates from the falt
during the diftillation. If Berlin blue be
extraced by lime or terra ponderofa, thefe
' extracts Thew the fame phznomena during
diftillation with vitriolic acid.

_§ VII,
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§ vir :
If Pruffian blue be extracted by volatile

alkali, a compound arifes, which likewife
conftitutes a kind of triple neutral fale,
confifting of volatile alkali, iron, and the
colouring matter. With wvitriolic acid it
fhews the fame phznomena as the falt of
§ vi. If this neutral {alt be diftilled by
itfelf,; after having been diffolved in wa-
ter, the folution grows thick, in confe-
quence of the feparation of Berlin blue,
and a volatile -alkaline liquor goes over
into the receiver. " If the diftillation be
continued till but little liquid remains
with the Berlin blue in the retort, no
more falt will be found in the retor,
but all will have gone over into the
receiver. The liquor in the receiver
confifts of volatile alkali -and the co-
louring  matter. It is not precipitated
- by lime-water 5 but vitriolated iron is de-
compofed by it, and, on adding an acid,
Pruffian blue is generated. 1f a piece of
paper dipped into a folution of vitriolated
iron be fufpended in the receiver, this fo-
lution is foon decompofed, the air of the
receiver being impregnated with volatile
alkali. - If afterwards the fame paper be
pencilled over with muriatic acid, it grows
blue. If the whole liquor of the recei-

Ver
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ver be expofed to the open air, it all eva-
porates, leaving behind pure water.

§ VIII.

Among feveral other fruitlefs attempts
to {eparate this colonring matter from the
Pruffian blue in a more commeodious way,

I found that calcined quickfilver aﬁ"ordcd
an excellent medium for accomphﬂnng
this purpofe. 1 obferved, that mercuriug
dulcis grew black in air impregnated with
this colouring matter. ‘The fame thing
likewife happened if it was put into the
tinging water (§ 1v. c¢); and this water
thence acquired an acid quickfilver tafte,
Hence ity was probable that this matrer
had united with the {fublimate in the mer-
curius dulcis, or at leaft with the calx,
which is its bafis, and expelled the mu-
riatic acid, which would give rife to the
acid tafte; and as quickfilver, in its me-
tallic ftate, is not foluble in muriatic acid,
it muft therefore feparate from it; and
this is- the caufe of its black colour,
I therefore boiled the liquor with corre-
five fublimate, and the mixture hardly be-
gan to boil, when the blue colour had al-
ready difappeared. I then boiled calcined
mercury or red precipitate with Pruflian
blue and water. The colour difappeared
entirely, and the filtered folution had a
firong tafte of quickfilver; it contained

ne



ON PRUSSIAN BLUE. 333

no iron, and, what is remarkable, it could
not be precipitated either by acids, lime,
or alkalis ; but, by a long digeftion with me-
tals, the mercury was reduced to its me-
tallic ftate, by means of a double elective
attraction. If the union of the colouring
matter with metals be prevented, it be-
comes free and uncombined, and may be
gafily {feparated by diftillation. This may
be effeted by means of an acid. After
different trials, I found the following me-
thod the beft.

§ 1x.

To two ounces of powdered Pruffian
blue, and one ounce of calx of quickfil-
ver, prepared by means of nitrous acid,
‘I added fix ounces of water in a cucur=
bit; I boiled this mafs for fome minutes
with. conftant agitation, when it aflumed
a yellowith grey colour: . I then poured. it
out on a filter, and upon what remained
in the filter 1 poured a couple of ounces
of hot water, in order to elixiviate the
whole thoroughly. The ftrained mercur-
ridl folution was then poured upon an
‘ounce and a half of 1ron—ﬁlmgs, free from
ruft, ‘and contained in.a glafs veflel, there
' bemg added three drachms of concentrate_d
vitriolic ‘acid. . The whole mafs was well
agitated, during which, in a few minutes,
it was turned quite black by the reduced
quickfilver,
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qulckﬁlver, and thereby completely loft
its qmckﬁlver tafte. I, at the fame time,
acquired the peculiar {mell of the colour=
ing matter. = I left the mixture a few mi-
fukesTat reft ; then poured off the clear
liquor into a retort ; and diftilled the
fourth part of it off into a well luted re:
ceiver. Here I obtained the fame colour-
ing ‘matter as from the neutral falt (§ vi.).
It 1s fufficient to diftil off one-fourth ; for
this matter is much more volatile than
water, and goes over firft.

=

“* A flight veftige of vitriol eaﬁly appears
in this (§ 1x.), as well as in“the preceding
diftillation of the neutral falt (§ vi.).  This
little wvitriolic taint muft confequently be
likewife feparated from the colouring mat-
ter. I have remarked (§ 1.), that aerial
acid is capable of diflodging this matter
from alkali and lixivium fanguinis. The

fame thing happens if this matter be com=
bined with lime. " It ‘is therefore not dif-
ficult to feparate the vitriolic acid from
it. I mixed a little pounded chalk with
the diftilled water impregnated with this
matter, and diftilled the mafs a fecond
time by a gentle fire. The wvitriolic acid
united during this procefs with the chalk,
and the colouring matter went over in its
greateft purity. In order to hinder, as
much
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much as poflible, the efcape of this vola-
tile matter through the lute, and in order
to prevent the air in the receiver from ab-
forbing too much of it, I make ufe of a
fmall receiver, pouring a little diftilled
water into it, and place it fo that the
greateft part of the receiver, during the
operation, thall be immerfed in cold wa-
ter.  This matter has a peculiar, but not
difagreeable {mell, a tafte fomewhat ap-
proaching to fweet and warm in the
mouth; at the fame time exciting cough.
Of its nature and conftituent parts, as
likewife of its action upon other fubftan-
ces, I thall fpeak in the fecond part of
this differtation.

ESSAY
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EiEn S ST X X

\

ON THE INFLAMMABLE PRINCIPLE IN

| CRUDE CALCAREOUS EARTH *.
J entreat me, my worthy friend,
o communicate to you my thoughts

on Dr Weber’s publication, entitled, The
Nature and Properties of Lime and C'azg/z’zc
Subflances newly difcovered. 1 cannot . but
wonder, that the controver{y concerning
fixed: air and the acidum pingue thould not
yet have ceafed with you : That this acid
1s a mere chimara, is acknowledged both
by Dr Weber, and I believe, by all che-
mifts : But it weuld appear that the Doc-
tor wifhes, by his phlogifton, to fupplant
fixed -air, as- this has fupplanted the aci-
dum pingue. Whoever is defirous of at-
tempting fatisfattorily to prove any opi-
nion in chemiftry, ought to be thorough-
ly acquainted with the bodies with which
he makes his experiments, and on which
he refts his proofs: But, when this know-
¥ ledge is wanting, how eafily may wrong
conclufions be drawn! I do not indeed
Vou. L. e =Le by

% "This is a letter from Mr Scheele to Mr Meyer: of
‘Stettin, - The original was publifhed in CRELL’s Neus
effen Entdeckunggn, Th. Y« p. 30 Gc
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by any means flatter myfelf that we are
acquainted fo completely as could be with-
ed with the conftituent parts of all bodies,
but {fo much is certain, that all oily. com-
pounds, derived from ‘the animal and ve-
getable kingdoms, yield, when they are
entirely deﬁroyed an mﬂammablg,pun-
ciple, a mild acid in an elaftic form, or
the true aerial acid (to which the author
affigns the old appellation, fixed air), more
or lefs, or no humidity; as alfo, more
or 1efs, or no earth.  Could Dr Weber
decompound pure fixed air, and fhew
demonftrably, that phlogifton actually is
one of its conftituent parts, his opinion
would acquire much” weight. "Were this
effected (which it can' never be by con-
je@ures), it will next be afked, What is the
other principle contained in fixed ~air?
The author’s fuppoﬁtlon that ‘it is the
electrical fluid, is a.mere hypothefis, juft
as much as if I were to fuppofe that it is
fome acid of a ftronger nature. ' The au-
thor can by no means eftablifh his opinion
concerning the prefence of phlagifton in
fixed air, by- faying  that the vapours,
of fixed air, extricated from chalk by mu-~
riatic acid, have a fmell; fixed air fe-
parated from magnefia alba by vitriolic
acid is inodorous, and the fame fluid ex-
pelled from fapis fuillus by muriatic acid
has a ftinking fmell; and yet both thefe
{pecies
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fpecies of air coincide entirely with re-
fpe@ to their principal qualities. - Dr
Black’s experiments are fo folid and con-
. vincing, that it feems to me impoflible to
form any objection againft them. Hehas,
indeed, puthed his conclufion rather too
far in {aying, that the explofion of ful-
minating gold, and the increafe of weight
in metallic calces, prepared by heat, are
owing to fixed air ; but the chief difcovery
does not {uffer from'thefe miftakes *. Dr
Weber cannot maintain, upon the autho-
rity of his firft and fecond experiments,
that crude calcareous earth conrains phlo-
gifton as a conftituent part; for, in the
Jorft ‘place, that which appears, is to be
deduced from a fimall refiduum of decay-
ing mineral fubftances ; and, in the /-
cond, faltperre can be alkalifed, by being
kept long in a red-heat, provided fome
body be mixed with it to prevent its fu-
fion. - Neithér will his opinion, that, in
the diftillation ' of crude calcareous earth
{experiment 3.), thé phlogifton it con-
tains pafles over along with the moifture,
- and  ‘precipitates the lime-water in the re-
ceiver, eafily find admittance. ~ Will any
-SRE 25 refleéting
~* Tt is but joftice to this great philofophér, whofe
le@lures not enly teach the principles of a fcience, and
the operdtions of an aft, but contain likewife a fyftem

of prattical logie, that he never contended {irenuoully
for thefe conjetures, and that he has long abanduned

them. T.

-
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refleing chemift readily fuffer himfelf to
be perfuaded that pure phlogifton parts
from a body, without at the fame time
being in immediate contadt with another
body, for which it has a ftronger attrac-
tion. We cannot fhew: that water has the
fmalleft dlfpoﬁtlon to attrac phlogifton,
confidered in a ftate of purity ; and we
find in general, that acids muft be em-
ployed as the means of effe&ting fuch an
union. The theory of Dr Black explains.
this precipitation fo clearly, that nothing
can be obje&ed to it. . When the author
allows the lime-water to remain in the re-
ceiver to the end of the procefs, while
there is at the fame time an excefs of
chalk in the retort, he finds that the lime-
water rediflolves the regenerated calcareous
earth. Now, if we aflume with him that
phlogifton in excefs can diffolve even crude
calcareous earth. in water, his phlogifton
mufit either be an acid or not an acid ; in
either cafe a few drops of nitrous acid
muft precipitate the folution, (he muft
grant this, as, according to his firft expe-
riment, nitrous acid is capable of attract- .
ing it from lime in the fire) ; but no fuch’
thing happens. I have fcarce any inclina-
tion to advert to the 4th experiment, as it
contradi@s all experience. The fixed air,
-expelled by nitrous acid from a quarter
of a pound of calcareous earth, does not
- precipitate
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precipitate more than a quart of lime-
~water. In the fifth experiment, the au-
thor precipitates lime-water with an alka-
line {pirit obtained from horns ; but finds
that the earth, after it has been dried, is
lighter - than the lime employed. It can-
not be unknown to the author, that the
fixed air, feparated from the alkaline {pi-
rit durlng the precipitation (for exprefs
mention 1s made of an effervefcence),
has the properties of an acid, and can
therefore diflolve part of the lime. The
lime diffolved in this manner will not fall
down, until a good quantiry of alkaline
{pirit is added ; and why is fo much re-
quired ? becaufe it is the cauftic part on-
ly of this {pirit which effets a precipita-
tion, as it has a ftronger attraction for the
fuperfluous fixed air, which holds the
earth in folution, His fuppofed reciprocal
attraCtion has no place here. Alkaline
{pirit, obtained from horns and hoofs,
fhould never be ufed in exaét chemical ex-
periments. ' That from common fal ammo-
niac is the beft for thefe purpofes ; and
this is the reafon why the author, after .
‘he had faturated the {pirit from hoofs
with muriatic acid, and diftilled the am-
moniacal falt with fpmt of vitriol, obtain-
ed at the laft a volatile {pirit in t;he recer= -
ver, which effervefced with acids, Had
the author diftilled pure but common fal
X 3 ammoniac
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ammoniac with oil of vitriol, his volatile
{pirit would certainly not have effervefced
with acids : But why did -the {pirit ob-
tained by the author effervefce ? becaufe
it contained fome oily matter, which was
deftroyed by the vitriolic acid on the ap-
plication of the heat; as, during the de-
compofition of oil, fixed air is always fe-
parated (let any one diftil o1l of vitriol
with a little fat, he will eafily difcover
fixed air in the receiver); and as it com-
bines with the {pirit driven over into the
receiver, the fpirit muft of courfe effer-
vefce with acids. That the vitriolic acid
fhould remain in the retort, is owing to
its fixity, a property which it has in com-
mon with other known acids, which are
more or lefs fixed as the phofphoric and
arfenical acids, and fedative fale. The au-
thor certainly does not know, that a quan-
tity of fixed air 1s {feparated from coal du-
ring its combuftion, as being one of its
conflituent parts, otherwife he never would
have related his 6th experiment.  As the
atmofphere always contains fome uncom-.
bined fixed air, what wonder that quick-
lime fhould return in time to crude calca- .
reous earcth ? Putrid vapours contain a far
greater quantity of this fixed air, confe-
quently we know that phlogifton muft be
combined in the air with fome fub-
flance; for were it uncombmed fo that 1t
could
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could unite with lime (I very much que-
ftion, however, whether phlogifton can
unite with pure lime), it would much
fooner combine with pure air, for which
it has a very ftrong attraction: But we
know, that in this cafe the air becomes
unfit for refpiration, and therefore the

_ garth muft have long fince loft its inhabi-
tants. He thinks that the 1oth experi-
ment i3 fo clear and convincing, that no
. doubt can remain refpecting his new doc-
trine. But had he been better acquaint-
ed with oils, he would not have looked
on his experiment as incontrovertble ;
for as the vitriolic acid in fulphur fixes
the phlogifton, even fo does the fizxed air
in oils fix the fame principle. As, when
we mix lime with fulphur, phofphorus,
or regulus of arfenic, and afterwards fe-
parate thofe inflammable bodies from the
lime by burning, and obtain in the firft
gypfum, in the fecond animal carth,
and in the third lime combined with ar-
fenic: So alfo muft lime, when linfeed
oil is burned with it; exhibit a combina-
tion of lime and fixed air. With refpeét
. to the 13th experiment, T can aflure the
" author, that iron, diffolved in vitriolic a-
cid, yields but very litde fixed air; the
air is moftly inflammable. The author
muft net then compare this with that air
which is extricated from chalk by acids;
Y 4 for
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for the inflammable air is formed during
the folution of the metal in vitriolic or
marine acid; but fixed air is prefent be-
forechand in chalk. That the air which is
expired from the lungs carries along with
it fixed air, is abfolutely certain, on which
account lime-water is precipitated by this
air. - Fixed air-is acually a conftituent
part of the atmofphere ; and the more ex-
adtly the phlogifton combined with it ig
feparated from it, the more pure air muft
make its appearance.  Fixed air is alfo
prefent in putrefying water. That- the
earth in lime-water is reftored to its crude
{tate by phlogifton, the author can nei-
ther perfuade me nor any intelligent che-
mift. Had the author examined a little
lefs carelefsly the precipitate which ap-
pears on pouring lime-water into human
urine, he never would have pronounced
it to be calcareous earth, as in experi-
ment 19. I can aflure him that this pre-
cipitate does not effervefce with any acid,
but is animal earth, precipitated by the
phofphoric acid in urine. 'The {fame may
be faid of the 20th experiment, which the
author made very unneceflarily. No exac
‘chemical experiments fhould be made
with ‘the volatile alkali from putrid bo-
dies. Other chemifts, as well as myfelf,
have obtained by fublimation good fal
,qmmomac, from volatile alkali feparated
: from
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from fal' ammoniac by lime, and after-
wards faturated with muriatic-acid. Nei-
ther is the fixed nor volatile alkali in neu-
tral {alts cauftic ; neither is the lime con-
tained in fixed ammoniac, as it is called.
Thefe fubftances are cauftic only, in con-
fequence of being combined with a con-
fiderable portion of the matter of heat,
which feparates as foon as anacid is pour-
ed on them), the acid having a ftronger
attraction for the bodies than heat. I
need not touch upon the 25th experiment.
When the lime-does not flake, it can only
make the ley a little cauftic; for, in the
laft cafe, or when the ley is to be tho-
roughly cauftic, it muft touch the corro-
{ive fublimate in all poflible points. As
the matter of heat confifts of phlogifton
and pure air, while metallic calces, prepa-
red by heat, contain much heat, which
muft be heavier than phlogifton alone,
what wonder that a metallic calx fhould
be heavier than the perfe® metal? Such
a calx does not, as Dr Black {uppofes, con-
tain fixed air. When it is reduced by
means of charcoal, the fixed air is to be
deduced from the charcoal, and not from
the metallic calx. As long as the author
confiders fixed air as phlogifton and =ther,
he will eafily be able to explain, why dry
volatile alkali, abftracted from a metallic
calx, becomes  cauftic. ~ But .a .prudent
' ' chemift
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chemift will not {o lightly yield his aflent,
much lefs will he reafon fo much at ran-
dom ; for, in this cafe, we have a double
attraction, the fixed air, which is united
with the volatile falt, and conftitutes with
it a kind of fal ammoniac, fince it is a
{pecies of acid—the fixed air, I fay, uni-
ting with the metallic calx, as at other
times it does with lime, and the matter of
heat in the calx joining thealkali. In ex-
periment 3I. the author diftilled fal am-
moniac, prepared with volatile {pirit of
urine and oil of wvitriol, and he obtained
an alkaline {pirit, which effervefced with
acids., - I have repeated the experiment,
with this difference, that I ufed {pirit of
fal ammoniac, and not oily {pirit«of urine
for faturating the vitriolic acid, My Glau-
ber’s ammoniac melted during the diftil-
lation, and I obtained cauftic volatile al-
kali, which neither rendered lime-water
turbid, nor effervefced with acids: The
refiduum in the retort was vitriolic acid ;
fome of the ammoniac was alfo fublimed.
The goth experiment, too, proves nothing.
He burns terra foliata tartari, or acetated
vegetable alkali, and obtains-a- falc which
effervefces with acids. The injudicious
and uninftru&ted may indeed be eafily led
into miftakes by fuch experiments as this.
He fhould know that there are oily par-
ticles in vinegar, and that, if they were
: away,
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away, it would be no vinegar at all.
Thefe oily particles, an eflential part in
all vegetable acids, are deftroyed by the
heat ; upon which the fixed air, the other
conftituent part of this oil, and indeftruc-
tible in the fire, combines with the alkali;
and what wonder that this elaftic acid
fhould be expelled by a ftronger ? Experi-
ment 34. 18 very eafy to beexplained ;
(for if the author’s affertions were admit-
ted, calx of iron would have a ftronger
ateracion for phlogifton than nitrous acid).
Alkalis, as well as nitre, when they are
mixed with metals, or metallic calces, in
order to prevent their fufion, lofe their
acids on a long continued calcination, and
immediately afterwards the matter of heat
unites with the alkalis, which is the only
caufe of their caufticity.

Lead is a metal which contains very
little phlogifton; for I have obferved fcarce
any fenfible mark of liver of fulphur upon
ftratifying it with -vitriolated tartar in a
clofe crucible.” Should vegetable alkal:
have reduced any calx of lead, this might
have arifen from' the glue that the ley
carried along with it, on being filtered
through bibulous paper, or perhaps from
fome impurity adhering to the alkali or
minium.  Why is not a folution of lead
reduced by alkali in the humid way ? Ex-
perxmen’cs 42, and 43 have turped out

very
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very differently, when made by all other
chemifts, even by the late Mr Meyer him-
felf, as well as' by me ; for cauftic fixed
alkali always precipitates a folution of cal.
careous earth in a cauftic ftate. The au-
thor here did not pay attention enough,
Experiments 44. 45. and 46. are alfo in-
fignificant.  According to the 47th, afhes
adhering to red-hot coals fhould have loft
their phlogifton. Bat, if fo, Why do
they effervefce with acids? For, according

to the hypothefis, the earths effervefce, be.
caufe they contain: phlogiften. P. 137
and 145. the author mentions fome phe-
nomena, which, in his opinion, cannot
be explained at all ; as, for inftance, that
alkali does not totally precipitate vitriol ;
that vitriolated tartar does not entirely
precipitate the folution of quickfilver j as
alfo, that the mother ley of common falt
cannot be completely precipitated by al-
kaline {pirit. ~But an intelligent chemift,
accuftomed to experiment, finds no diffi-
culty in afligning the caufes of phanome-
na, to the'author fo incomprehenfible ; but
as they do not belong to the prefent {ub-
jeét, I pafs them over.

Thefe obfervations will, I hope, my very
worthy friend,  convince you, that the
do&rine of Black s -not only applicable
to all the experiments, but that it will
maintain its ground in the principal points(i ‘

and
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and is confequently true. Refer to the
author’s analyfis of fea falt, and you will
find (p. 160.) that Glauber’s falt, toge-
ther with the lime diffolved by marine
acid, are to be {eparated by cryftallifation.
In like manner, he fuppofes, (p. 167.),
that Epfom falt and Glauber’s falc are con-
tained in the mother ley, together with
calcareous earth, diflolved by marine acid.
He fpeaks, too, of thefe falts at p. 175.
Now, it has been known fince the time of
Neumann, that vitriolic acid, and the
neutral falts into which it enters, feparate
calcareous earth from the muriatic as well
as other acids.

ESSAY
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ESSAY XX

SOME INCIDENTAL REMARKS ON THE
AFFINITY OF BODIES *.

HE few following obfervations on
Mr Wenzel’s do&rine of the affinity
- of bodies, are not made with a view to
detra& from his merit, but to thow both
my attention to his valuable book, and
how neceffary it is to repeat the experi-
ments of others, when' they do not coin-
cide with the principles of chemiftry.
Page g. - That metals diffolved in acids
are unchanged, and remain juft in their
former ftate, is contrary to all experience
in chermﬁry s which fhews, that they lofe
their mﬂammable principle durmg folu-
tion. '
P. 14.- ‘The pofition, that falts do not
a@, unlefsin folution, falls 1n many cafes.
When

* The name of the excellent Mr Scheele, a Ger-
man, and at prefent fettled as an apothecary at Koping,
in Sweden, will ferve as a fufficient recommendation
to all his produdtions. The prefent remarks, though
they have a reference only to Mr Wenzel’s Diddrine of
the Affinity of Bodies, bear, like all his other warks, the
ftamp of acatenefs and nuth and as they are deliver-
- ed with proper candour, they rather do honour to My
Wenzel, to whofe merits I here fubfcribe my tefii-
mony. CRELL Chemn. Fourn. th. 4.
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* When powdered chalk, for inftance, is
boiled with Pruffian blue, reduced likewife
to powder, the former.attraéts the colour-
ing matter of the latter, and yet chalk i
infoluble in water.

P. 40. Mr WenZzel does not explain the
decompofition of vitriolated tartar right.
For, if the fizxed alkalis had-net the pro:
perty of .combining with vatriolic acid in
excefs, the nitrous and marine acids would
neither change vitriolated tartar nor Glay-
ber’s {alt: into acid neutral falts, and there-
fore one fhould never ;be ablé to pour off
the vitriolic acid from the cryftals of nitre;
but.it is always combined with  fixed- al-
kali; and cannot: be feparated by any mni<s
trous acid. =

s DG el | ‘have great d1fﬁculty in be-
lieving, that cauftic volatile alkali preci-

itates the folutions of lime and lead,
Spirit of {al ammoniac is always obtained
when that faltis diftilled with chalk and
water:~ Simple ‘experiments give fuflicient
teftimony in this cafe. |

P. 54. Both alkaline falts have not an
equal affinity for vitriolic acid. . Pour il
of tartar, per deliguium, into a {olution of
Glauber’s falt, and vitriolated tartar, ‘will
fall to the bottom in the courfe of a few -
minutes. b
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P. 72. and 73. The inflammable air of
the zinc and iron fhould have been taken
into the account in the weighing.

P. 81. This earth of alum can fcarce
be without vitriolic acid ; for we know,
that a part of this acid is very difficult to
be feparated from it; and, on this ac-
count, i1t could not attract any fixed air.
Were the author to diflolve his earth in
diftilled vinegar, and then to add a few
drops of a {olution of terra ponderofa,
the vitriolic acid would immediately thew

itfelf. :
© P.g5. If coals confift of phlogifton
and a little earth, where does the quanti-
ty of fixed air, which makes its appear-
ance during their decompofition, refide?
‘This muft contribute very much to their
weight.

P 133. The folution of magneﬁa be-
comes a little turbid on the addition of
cauftic volatile alkali. How, indeed,{hould
it be otherwife ? Since there is formed a
triple falr, confifting of’ the earth, the vi-
triolic acid, and the volatile alkali ; and
fince as much of the earth muft be dif-
engaged as the acid attradls of the alkali.
If fome Glauber’s ammoniac be firft add-
~ed to the folution of magnefia, no pre-
cipitate will be occafioned by the:caunftic
alkali. 7

Vor. L Z Eior oA r35.\



2o B S AT XXIE

P. 135. In my experiments, iron has ne-
ver been precipitated, in its metallic form,
from its folution in muriatic acid by
zinc.

P. 149. The calx precipitated from the
butter of antimony by oyfter-fhells, is not
a pure precipitate ; but, according to my
experiments, ftill contains fome muriatic
acid. I could not accomplith the dulci-
. fication of muriatic acid in the way men-
tioned by the author. :

P. 155. If much nitrous acid be taken
for the folution of quickfilver, and the
whole be boiled together, the quickfilver
is completely calcined, and then it affords
a white precipitate, on addition of fpirit
of {al ammoniac. The quickfilverin cor-
rofive fublimate 1s in a calcined ftate;
the black matter is nothing but exceeding-
ly fine revivified mercury.

P. 177. It is faid, that platina is not
precipitated by mineral alkali; but al-
- .though many agree in this opinion with
the author, a precipitation does actually
take-place.

P: 248.  As the neutral falt, confifting
of lemon juice and fixed alkali, 1s capable
of diffolving iron, it 1s no wonder that
alkali does not caufe a precipitation.  The
f{ame thing has been obferved by the au-
thor (p. 303.) concerning the folution of
iron in tdrtar, and the reafon is the fame.
s Poa7gi s
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P. 273. The want of fixéd air is faid
to be the caufe why acetated lead, prepa-
red from minium, doés not cryf’caihfe 3
but it is totally "different. The author
- has not mentioned, that his folution, after
he had introduced fixed air to it by means
of his apparatus, became white; though this
- wasteally the café. - This shite eaatcer i
the folation of lead is nothing but calx of .
lead faturated with fixed air ; thatis to fay,
real white lead. If this fuperflucus calx
is feparated from the folution, the com-
pound of lead and vinegar will imimedi-
ately cryftallife; and this may be ef-
fe@ed by the addition of gum Arabic,
or by adding more vinegar, in otder to
diffolve the abundafit calx of lead. Fixed
air 1s {feldom neceffary to bring the diffi-
cultly cryftallifable falt to fhoot. Too
much s attributed to this mild acid 5 and
I cannot agree with the author in think-
ing that the explofion of gold is owing
to It
PHE6 T rould Be difficujt to fhew,
that all the fized air obtained by Mt La-
voifier came from the miniurg.,” Parr, in-
deed, does; but as we know that ¢har-
coal confifts of phlogifton and aerial-acid

or fixed air, to abide by the author’s ap- e

pellation, T afk, What becomes of that
fixed dir, which thofe particles of the
2 charcoal
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charcoal that part with their phlogifton
to the lead, yield ? Recent minium gives
out much fixed air when it is diftilled
with charcoal.

P. 193. When {peaking of tartar, Mr
W. mentions an inflammable earth,
which is feparated on faturating tartar
with alkali. But the tartar contains {fome
calcareous earth, which, with the acid of
tartar, conftitutes a falt very difficult of
folution ; on which account, it falls to
the bottom. Acid of tartar contains much
oily matter, wherefore a compound of
that acid ‘and lime muft burn.

P. 297. We obtain cauftic alkali, and
not a neutral f'alt, as the author affirms ;
for the latter 1s obtained only when chalk
is boiled with tartar ; in which cafe, it is
not furprifing that the cauftic alkali thould
chryftallife on the addition of an acid.

P. 366. It is faid that fixed air is the
caufe of the cryftallifation of the neutral
falt prepared from nitre and arfenic ; and
as Mr W. could not have been acquainted
with arfenic and its conftituent parts, he
is not to be blamed for entertaining fuch
an opinion.

P. 379. The fixing of arfenic by cauflic
Ipirit of fal ammoniac is truly remark-
able.. But it is certain, that cauftic vola-
tile alkali always contains fome lime. It

appears,
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appears, when it is kept long in glafles
that are frequently opened, in the form of
a hard pellicle depofited on the glafs. Is
it not this lime which adheres to the ar-
fenic, and fixes it ? If not, and the expe-
riment be exad, the problem is one of the
moft difficult in chemiftry.

P. 404. It is faid that volatile alkali ea-
fily diffolves precipitated magnefia; but
the folution is entirely owing to the water
in which alkali 1s diffolved. The fepara-
tion of the earth, when the folution is ex-
pofed to the open air, arifes not from the
evaporation of the Vel alkali, but from
the efcape of the aerial ac1d which
held the earth in folution in the water ;
for, froma pound of Epfom falt, diffolved
in 64 pounds of water, no precipitate can
be obtained by pure potathes without boil-
ing ; but, when the air is driven off by
boiling, che magnefia is obtained.

P. 423. “ Fixed alkalis precipitate a fo-
“ lution of filver prepared with volatile

¢ alkali.” How is that poffible ? It is in-
deed true that a precipitation takes place ;
but what a great quantity of fixed alkali
muit be added before all the filver 1s pre-
cipitated. With what does the alkali com-
‘bine ? It has no attraction for the volaule
alkali ; and, without a new combination,
it is impoflible to conceive a precipitation.
Saturate pure falt of tartar with abftract-

S ed
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-ed vinegar, or even precipitated nitrous
acid, and you will find that the folution
of filver ylelds {fome precipitate. I have
never met with alkali which did not thew
fome - veftiges of muriatic acid. .= When
the author comes to examine the precipi-
tate again, he will net. faul to recogmfe it
for luna cornea.

P. 472, Mr W. has no doubt of the
prefence of a great quantity of fixed air
in nitre. For my part, I entertain many
doubts whether fized air can be obtained

~from nitre, and {till more, from nitrous
acid.. 1 have already obferved, that a
great deal of fixed air is procured from
charcoal diftilled with recently prepared
minium ; and the fame thing helds when
the phloglﬂon of the charcoal unites with
the acid of the nitre. Why is no fixed
air obtained when metals are deflagrated
with nitre ? Inthis cafe, corrupted air is
obtained, which does not precipitate lime-
water. Moreover, only one-fixth part of
the air obtained from gunpowder is fixed
air; the reft is corrupted air.

P. 480. Mr W. maintains, after Beaunmé,
that caleareous earth may be converted by
a very violent fire into a vicriform earth ;
but in this peint I can neither give credit
to Mir Beaumé nor the author.

Letier
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Letter from Mr ScHEELE to Dr CRELL,

I have often prepared the colouring neu-
tral falt, contained in lixivium fanguinis,
in the following manner: I extrack Pruf-
fian blue with thoroughly cauftic fixed al-
kali. To the liquor containing the ex-
tract, after it has been filtered, I add high-
ly reéified fpirit of wine, upon which the
falt falls in the form of flocculi to the
bottom *, With refpet to every other
method for the purification of the lixi-
vium (thofe of Scopoli and Weftrumb §
not excepted), I am convinced that they
are imperfect; for it is only nezceflary to
boil a fufficient length of time their yel-
low folution with wvitriolic or muriatic
acid, and Pruffian blue will be feparated.
My falt continues unaltered, even when
expofed to the open air; for the iron

Z 4 ftrengthens

* Truth obliges me to mention, that three months
before I received this letter, Mr Weftrumb defcribed
the fame experiment for purifying the lixivium fangui-
nis. I can fay nothing further to decide the priority
of the difcovery. - CRELL.

For an account of Mr Weftrumb’s method, fee the

notes on Bergman’s, Differtation on Eledive Attrac-
tions, p. 337. T.

+ Mr Scheele means here the method propofed by
Mr Weftrumb, in his Effay on the Conflituent Parts of
the Blood, and the lixivium fanguinis, (Crell’s Neuefte
Entdeck.), and not that alluded to in the laft note. T
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ftrengthens the conne@ion between the
colouring acid and the alkali, and fixes it
fo, that the aerial acid cannot expel it;
which otherwife will happen in a few
days, provided it be not combined with
iron of fome other metal in the colouring
ley. I have not yet obferved whether the
tinging acid, for fuch is the name which
Profeflor Bergman has beftowed upon it,
faturated with alkali or lime, will yield
cryftals? If you defire to know this, the
combinations and evaporations muft be
performed in clofe vefiels.

On
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On the Cryftallifation of the Acid of Lemons*,

It has hitherto been a matter of doubrt,
whether the juice of lemons could be re-
duced to the form of cryftals; for it ap-
peared, from a great variety of experi-
ments, that this juice, though evaporated
to the confiftence of a fyrup, would not
fhoot into cryftals. I was led to make
fome trials upon this fubje&, which I have
communicated to our Academy of Scien-
ces, and which point out the method by
which I at length accomplithed my pur-
pofe. I conjeCtured at firft, that the mu-
cilaginous matter in the juice prevented its

cryftallifation ; on which account I mixed
the infpiffated juice with ftrong {pirit of
wine, and thus produced a coagulation of
the whole. I then poured it out upon a
filter, and evaporated the acid liquor
which pafled through; but it could not
be made to thoot by thefe means.

I therefore concluded the great quanti-
ty of {faponaceous matter, which the fpirit
holds in folution, is the impediment to
cryftallifation.  In order to feparate it, I
employed the fame method that is follow-

‘ed when the eflential acid of tartar is to
be obtained from cream of tartar. - I fa~
~ turated

* Crell’s Chémifche Annalen. Th. 745 3.
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turated the lemon-juice, as it was boiling
in the cucurbit with pulverifed chalk, the
weight of which was obferved ; the com-
pound fell immediately to the bottom in
the form of a middle falt, nearly refem-
bling tartarifed lime. The water, at the
bottom of which the precipitate lies, con-
tains the faponaceous and mucilaginous
matter, and the pure acid remains in com-
bination with the calcareous earth. The
precipitate is to be edulcorated with luke-
warm water, till it appears colourlefs on be-
ing poured off. - The compound agrees with
gyplum, in being very fparingly foluble
in water. There 1s next to be added to it
a quantity of Englifh oil of wvitriol, dilu-
ted with ten times its bulk of water, equal
in weight to the chalk ufed for faturating
the juice. This mixture is to be boiled
in the cucurbit for a few minutes ; When
the whole has grown cold, the acid is to
be feparated from the gypfum by means
of the filter, and to be treated in the fame
-way as the acid of tartar, It is however
neceflary to try, by evaporating the acid
to the confiftence of a thin fyrup, whe-
ther ic {till contains any calcareous earth,
This appears upon mixing a {inall quanti- -
ty with oil of vitriol, as, in that cafe,
there will be a precipitation of gypfum ;
and it will be neceflary to add more oil of

vitriol to the whole quantity of acid, as
the
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the prefence of a fmall quantity of lime
in folution tetally prevents. the cryitallifa-
tion, The cryftals will {hoot juft as well

in a hot temperature. as in the cold; and:

fhould there be any fuperfluous vitrielic
acid, it will be found in the refiduum.
This cryftallifed acid of lemons cannot be
changed by the ation of nitrous acid in-

to acid of fugar ; but the faponaceous ex-
tract may be totally converted into. that

acid. i

Difeovery

-t
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Difeovery of a peculiar fweet and wolatile
Matter, which is a conflituent part of ex-
preffed Oils, and the Fat of Animals*,

Several years ago, upon diffolving li-
tharge in olive oil, I obferved a peculiar
fweet matter, diftin& from the oil float-
ing on the furface, which, when infpif-
fated and treated with nitrous acid, ap-
peared to be a modification of the acid of
fugar. I have fince more particularly ex-
amined this peculiar phznomenon, and
have difcovered the {weet matter, as well
in" linfeed oil, oil of almonds, and of
rape-feed, as in o1l of olives ; and, ftill more
lately, both in hog’s greafe and butter.
In my experiments, I made ufe of the fol-
lowing procefs: One part of pulverifed
litharge was diffolved in two parts of fome
one or other of the unctuous fubftances
above mentioned, and fome water, the
mixcure being made to boil all the time.
As foon as it was infpiffated to the thick-
nefs of falve, the whole was left to cool,
and then the water was poured off. The
water is found to contain the {weer mat-
ter in queftion ; and it is to be evapora-

ted to the confiltence of fyrup. If the oil
or

* This is taken from the fecond part of Crell’s
Chemifche Annalen, p. 99.
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or fat be frefh, there does not appear any
fign of diffolved cals of lead, on addition
of the vitriolic acid ; but fhould either
the one or the }other be old and rancid,
fome calx will then be diffolved, and fhould
be precipitated by a proper quantity of
vitriolic acid. If this infpiffated matter
be firongly heated, the vapours that arife
-will take fire on the application of a
candle. In order to make it pafs over
from the retort into -the receiver, a de-
gree of - heat is requifite, equal to that
which muft be employed for the diftilla-
tion of vitriolic acid. Half of the fweet
matter goes over unaltered, in the form
of 4 thick f{yrup, and ftill retains its fweet
tafte; what rifes afterwards has an em-
pyreumatic fmell, and this 1s followed by
an oil of a brown colour, which fmells
like {pirit of tartar. There remains in
" the retort a light {fpongy coal, which does
not contain the fmalleft particle of lead.
This fweet matter cannot be made to cry-
ﬁallife ; nor, when mixed with water, and
. {et in a warm place, does it run into fer-
mentation ; for, after the mixture had
ftood for four months, tin€ure of turn-
. fol did not undergo the leaft change
when mixed with it. It will mix with
tinCture of canftic vegetable alkali ; though
_neither fimple fyrup nor honey will do
: th1s ; but they attract the alkaline falt

: from
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from the {pirit of wine, and then fall tg
the bottom, in the form of a thick mu-
cilage.  If nitrous acid be abftra&ted from
off this unGuous {weet fubftance, it is at
laft, after many repetitxons &Ffhe ope:
ration, convertéd into acid of fugar, and
the ‘itrous ‘acid ‘is very much phlogifti-
cated. 1t would feem to follow, from
thefe experiments, that the fweet mattet
in queftion is combined with more of the
principle of inflammability than fugar
and honey.

T have alfo boiled litharge with olive
oil, feparated from foap by vitriolic acid,
with dhe fatne refult; for T here lxkewxfe
obtained the fweet matter. T likewife fe-
parated the oil from the common falve
(Empl. Simp. *) ; which ‘muft be done in
confequence of the laws of double attrac:
tions. Let the falve be fliced and rubbed
in a glafs mortat, with a mixture confift-
ing of eight parts of ftrong fpirit of wine,
and one part of oil of vittiol. This whlte
mixture is to be "poured on a filter,
and water is to be added to the liquor

that

* The anthor means, undoubtedly, the emplafttim
commune of the Pharm. Suecica, in which there is no
falve with the' deriomination fmplex.  The ampl. comm,
is prepared from two parts of ail of olives, and one of
lithatge, which-ate boiled over a {low fire, with cons
tinual agitation, and- the addition of a little boxlm% wa-
ter now and then, till they combine. Pharm. Suec.

Y779:P-74. T
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that runs through, upon which the oil
that was contained in the falve will be fe-
arated. I wifhed to recompofe falve,
by boiling this oil again with litharge ;
but it grew thick before it could be made
to boil.  From the water, which I took
care to decant, I obtained fome of the
{weet matter fo often menrioned, though
indeed but in very fmall guantity.

Letter



368 LETTER TO Dr CRELL.

Letter from Mr SCHEELE to Dr CRELL¥,

. It feems as if the opinion maintained
by many chemifts and philofophers, that
fixed air is a combination of pure or de-
phlogifticated air, with a certain portion
of phlogifton, is not yet fo completely
proved. Many rather fuppofe, that the
pure air muft be further dephlogifticated,
in order to become aerial acid ; and that,
when it 1s totally free from phlogifton,
it conftitutes nitrous acid. Pure air, fit
for fupporting of combuftion, 1s a kind
of fulphur, confifting of phlogifton and
the matter of heat.
In my Effay upon aether, I have related

a great number of experiments made with
manganefe, {pirit of wine, and acids. I
have, at the fame time, thewn, that ace-
tous zcher is never generated without the
afliftance of muriatic or nitrous acid.——
In your New Difcoveries,(Part 8. p. 111.),
there is an obfervation on my method of
preparmg the flowers of benzoint. Lime-
water

* Chemifche Annalen. Th. 8 f. r23.

+ This obfervation comes from Mr Gren of Bern-
burg, and is to the following purport :

Mr Scheele’s method of preparing flowers of ben-
zoin, by boiling the refin in lime-water, and then pre-
cipitating them with vitriolic acid, is not without its

dlfﬁcultnes,
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water 1s directed in the Swedifh Pharma-
copeeia ; but, in the original paper, (7ran/-
attions of the Royal Academy), 1 have men-
tioned milk of lime ; for the particles of
the lime not only diffolve the acid of ben-
zoin, but prevent, in confequence of the
boiling, the gum from adhering to it, which
happens when alkaline falts are employed.

Veor.:-i: Aa

difficulties, fince the precipitated acid of benzoin is
mixed with the felenite that is produced, and it be-
comes neceflary to {eparate it by boiling water ; but the
hot water that is requifite for this purpofe, diffolves a
confiderable quantity of the felenite, by which the falt
of benzoin is rendered impure. Mr Gortling has
therefore propofed (Almanack for Chemifts, 1782.
p. 157.) to ufe vegetable alkali inftead of lime-water ;
no great advantage will refult from this change, as
long as vitriolic acid is ufed for feparating the falt of
benzoin from the alkali, as the vitriolated tartar is
difficult of folution in cold water ; and therefore hot
water muft be ufed for the edulcoration of the falt of
benzoin, which, at the fame time, diffolves a confider-
able portion of it. If then the vegetable alkali is to be
ufed for the extra&tion, it will be neceffary to ufe fome
other acid for the feparation, in order to form a falt,
which cold water will carry off by folution, from the
acid of benzoin. In order to extract this acid, I ufe
mineral alkali. I boil fixteen parts of benzom with
two or three of the alkali, adding a fufficient quantity
of watere I then allow it to fetrle ; repeat the boiling
with frefh alkali and water ; filter the folution while it
is hot, and evaporate it till it becomes a little thick,
After it has grown cool, I add vitriolic acid as long as
any falt of benzoin is feen to precipitate. 1 feparate
this {alt by means of the filter from the ley, which con-

taing Glauber’s falt, and edulcorate it with cold wa-
ter, o

*
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I have by no 'means made ufe of the vi-
triolic acid for {eparating the falt of ben-
zoin, but have direéted the muriatic acid
for this purpofe ; and in this manner are
flowers of benzown prepared here.

There does indeed (as Mr Gren after-
wards obferves) take place, a feparation
of mineral alkali, when Glauber’s faltis
boiled with unflaked lime. We obtain,
however, but a very {mall quantity of
cauftic alkali ; for the greater part of the.
Glauber’s falt {hoots again into cryftals.
If they be again boiled, fome alkali will
indeed be obtained, and {o on continual-
ly ; but, With what immenfe trouble is
this mode of proceeding atrended ?

. Concerning what Mr Hermbftaedt has
faid (Part 9. p. 66.) on the fubje&t of
lapis infernalis, it may be remarked,
that the dark colour of this cauftic arifes
from copper; for even the fineft filver-
leaf contains copper, which is diflolved
at the fame time; but, in the melting
heat, the copper lofes its folvent fooner
tha-n the filver, and being then in the
ftate of a calx, it acquires its natural dark
colour ; ; and for this reafon 1t is that lapis
infernalis is commonly black. If it be
diffolved in water, a black powder will
remain behind, which is notmng but calx

pf COppEl
Lettey
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Letter from the Same to the Same™*.

I believe that the volatile fweet matter

‘contained in various oily and fat fub-

{tances (p.364.), may be totally deftroyed by
repeated diftillations. I have at leaft ob-
tained, after every reification, a produ&
refembling {pirit of tartar, and the {weet

- {fubftance became every time more acrid

and bitter. The ftrong heat, which is ne-
ceflary in order to drive over, is the caufe
of this deftrution,
Mr Kirwan’s experiments, which are
adduced to prove that the aerial acid con-
fifts of phlogifton and pure air, feem li-
able to fome objetions, as long as iron-
filings are ufed for the revivification of red
precipitate, and a burning- glafs for . the
calcination_of iron in pure air; for iron
commonly contains {ome aerial acid, as it
is more or lefs mixed with plumbago
and as this mineral confifts: of phlogifton
and aerial acid 1. If thefe experiments
Aad 2 WEre

* Chemifche Annalen. St. ro. p. 328.

+ Mr Cavendifh has likewife made the fame obfer-
vation on this experiment ;. and Mr Kirwan, when he
came 1o repeat the experiment himfelf, for it wasnot o-
riginally his, as Mr Scheele feems to fuppofe, but Dr
Prieftley’s, found, upon.diftilling recent and clean iron-
filings with red precipitate, or precipitate per /e, in the

proportion
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were repeated with copper, they would be
more convincing ; but the filings of cop-
per muft be free from duft, and all other
impurities.

ESSAY

proportion of two to one, that no aerial acid, nor any
other air is produced, but the whole unites with the
iron which is calcined, while the mercury pafles over.
(Journal de Phyf. Actt 1785, p. 146.)

.Upon this Dr Metherie obferves, that the appear-
ance of air depends on the quantity of precipitate and
iron-filings employed. T have diftilled, fays he, equal
quantities of thefe fubftances in a mercurial apparatus ;
and a little air has appeared, which might probably
have been that contained in the veflels ; it was however
more impure than atmofphericair. The mercury was re-
vivified, and arofe into the neck of the retort. There
was neither any extrication nor abforption of air, and
the netk of the retort was covered with a confiderable
quantity of moifture ; the filings were calcined, and
Iime-water introduced into the retort, was precipitated.
On repeating the experiment, with two ounces of pre-
cipitate, and 72 grains of filings, a quantity of air was
extricated, which contained a little aerial acid, but con-

fited chiefly of pure air. T.
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UroN THE RESEMBLANCE WHICH VE-
GETABLE ACIDS BEAR TO ONE ANO-
THER, PARTICULARLY THOSE OF
Mvust aAND SucarR*, By DrCreirL.

HE acids that exift in the vegetable
kingdom differ, in many refpecls,
from one another. They may be divided
into the EssenTiar, the FERMENTED,
and the EMPYREUMATIC,

The eflential are almoit entirely pure,
as thofe of lemons, forrel, and forrel-dock ;
or but little altered by the admixture of
other matters, as the acids of cherries,
barberries, apples, unripe grapes, goofe-
berries, currants, tamarinds, ¢ They
are fo much covered, as to be hardly
diftinguifhable in many fweet fruits, when
they are ripe, in grapes, in various roots,

Aa g3 ' as
o
~ * Chemifche Annalen, St. 7. p. 89,

The obfcurity and importance of this {ubje& would
alone juftify me in the eyes of the intelligent chemift,
for adding this and the two following papers ; but Mr
Scheele has had o great a fhare in the difcovery of the
new acids, that they form a peculiarly proper addition
to his Effays. It was another firong inducement with
me to fubjoin them, as they form an excellent fupple-

ment to what is faid, both by Bergmann himfelf in his
Effay on Attra&ions, and in the Nofes, p. 334. 1%



374 S EIES S A Y AKX

" as carrots, parfnips, in fugar, &c. Thefe
latent acids become more evident, partly
in confequence of fermentation, by which
almoft all plants (a few, particularly thofe
which bear cruciform flowers, excepted) are
madeto yield vinegar, and partly by dry di-
ftillation: - In the two laft operations, all
vegetables; however: different from one
another in tafte and other fenfible quali-
ties, feem to yield products very nearly re-
fembling one another. But however alike;
on the one hand, the refults may be,
when different plants are treated in the
fame manner, the produés, on the other,
which- are “obtained from the fame plant
by different operations, are as widely dif-
ferent. -How different are the qualities
of fugar, when it is diflolved in® water,
and left to ferment under proper manage-
ment, till it is converted into: vinegar,
when (it: is «diftilled dry. by itfelf *; and
when the:acid of fugar is obtained by
mieans: of ‘nitrous acid + 2 In order to be
thoroughly convinced of this, it is only

neceflary to compare, in the two laft cafes,

the experiments made by Mt Schrickel
qnd Profeflor Bergmann on ‘earths, alkalis,
and

#* Scuricker Difl. de falibus faccharin. vegetab. ex
facch. albi- analyfi acidoque hujus fpmtu {peciatima
Gieflz, 1776. Sy

+ Bergmann. Opufc. vol. 1. p. 251,

2

.-

& 2
=
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and metals, with one another. I intend
to treat, on fome other occalion, of the
caufes of the different products that are
obtained from the {ame.plant, treated in
different ways. I fhall at prefent confine
myfelf to the extrication of the fame con=
fticuent parts from different vegetables;
when the fame method is applied to each.

The acid which  paffes over in dry
diftillation,  along with an empyreuma-
tic ‘oil, is fcarce perceptible beforehand,
though it is procured from -very various
plants. All vegetables that run into the ace-
tous fermentation yield a#vinegar, which
has, in all cafes, the fame “eflential
qualities. - This gave rife, in' the minds
of many chemifts, to ehils very natu-
tural conjeCture, that the acid diffufed
through the whole vegetable kingdom, -
may be of the fame kind, and the fpecies
may proceed only from the different pro-
portion of oily and mucilaginous particles
intermixed with it. Thus it is faid by
Mr* Morveau *; among others, that the
acid bafis is probably the fame in all
plants, and only modified by the various
conflituent parts by which it 1s neutrali-

= fed. Moft chemifts maintain, that vine-
~ gar is the bafis of the effential vegetable
- *  acids : Others, as Mr Weftrumb |, fup-
e Aag pole,
* FElemens de Chemie Theor. et Prat. T. 2. p. g.

1 Neu. Eutdeck, “Th. 1. fi 109:

*
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pofe, that the acid of fugar, or rather ¥,
as Mr Hermbflaedt, that the acid of tar-
tar conflitutes the eflence of the other ve-
getable acids. We have not, I believe,
facts enough to afcertain this marter ;
neither do I think thar, as yet, the cafe
of two fpecifically different acids, co-
exifting in one plant, has been confi-
dered; but their properties have been con-
ftantly deduced from one fingle acid.
This, however, feems frequently to take
place : Thus, Mr Scheele was not able to
convert the cryftallifed acid of lemons
- into acid of fugar, by means of nitrous
acid ; though he perfetly fucceeded in
eﬂ‘e&mg this with the {aponaceous ex-
tra@, which accompanied the acid before
1t was cryftallifed. MrHermb{taedt,inana-
. lyfing the juice of four cherries, obtained
acid of fugar with a middle falt contain-
ing an excefls.of acid, which was proba-
bly tartar. In order to anfwer this que-
ftion, it would be proper to enquire, whe-
ther the conftituent parts and the produdts
of {ugar, and the conftituent parts of wine,
the pureft fource of vinegar, are in reah-
ty fo very much alike (as is taken for
granted, and commonly fuppofed to be

proved

* Others hold the acid of fugar to be an artificial
produd, and not a natural falt. See Mr Wiegleb.
Chem. Ann. Th.7. {, 12, a'lerHexmﬂaedtN Ent-
decks S Phogo 17 :
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proved by too few circumftances)? or,
Wherein they differ ?

The firft queftion then would be, Whe-
ther fugar can be extraed from ‘the ex-
prefled muft, in the fame way as Mar-
graaf obtained it from various roots?
This admits of but little doubt, fince the
fame chemift afferts, that he has obtained
~ fugar from very fine raifins. It is, more-
~ over, neceffary to fubmit this fugar of
wine, or at leaft the muft, after it has been
properly purified and evaporated, to a dry
diftillation, in order to fee whether thefe
fubftances would afford the fame products
as fugar ; and whether the acid that is ob-
tained aéts upon alkalis, earths and me-
tals, in the manner which Mr Schrickel
has particularly defcribed with refpect to
his acid. The f{ugar of wine, or the
muft, thould be treated with nitrous acid,
in order to determine whether acid of {u-
~ gar can be obtained from it in equal quan-
tity: I fay, in equal quantity ; for fome
of this acid may well be expected, as wine
contains tartar, which, according to Mr
Hermbf{taedt, may be converted into acid
of fugar. On the other hand, a kind of
wine, according to the proper way of
proceeding, muft be obtained from fugar.
Preferve it carefully in veflels, and take
notice whether any tartar-is depofited
from it. Another part of the fermented
3 fugar
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fugar muft be allowed to pafs into vine-
gar, and afterwards combine the vinegar
with all the common falts, earths and
metals, in order to compare the effect of
vinegar obtained “from wine upon the
fame fubftances, and to determine how
far both kinds of vinegar coincide. The
firft kind of experiments with muft, may be
very eafily made in countries that produce
wine ; the laft, with {ugar, any one may
make Who has oppmtumty, patience and.
time.  Thefe points, however, if they
were clearly decided, would not furnifh
an anfwer quite fatisfa&ory to the que-
ftion.  Concerning the - circumitances
which it would be further necefiary to
afcertain, I fhall take the liberty of giving
‘my opinion on fome future occafion.

On
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sz the Converfion of Vinegar into Acid of Tar-
tar, or of Sugar®, by the Same.

I have already thrown out {ome reflec-
tions, both on the refemblance between
the acids contained 1 muft and in fugar,
and on the diflerence between them. Now,
when muft has undergone the fermenta-
tive procefs, its acid appears’ under the
two forms of vinegar and-of tartar. Are
both thefe acids newly generared by the pro-
cefs? or but one? or’ are they only fepara-
ted? To the production of tartar, fermenta-
tion is not neceflary; for, according to Rou-
elle (Bucquet Introd. a ’étude des corps na-
tur. T. 2. p. 177.), it may be procured
from the juice of unripe grapes. Pure a-
cid of tartar confifts, after diftillation per
/¢, of an empyreumatic acid, and the coal
that is left behind of oily particles and
calcareous earth (Bergmann de tubo ferrum,
§ 12.), may not then the acetous acid be

~ mere acid of tartar, which did not meet

with alkaline falt and earth enough with
‘which it might combine, and become more
fixed; but, on the conrtrary, attracted

. more fubtile oily particles, and thus be-
- came more volatile. The fixed vitriolicacid
- is converted by phlogifton into the fulphu-
- reous acid which is fo volatue, that the ace-
- tous acid may acquire its characteriftic pro-

pertiesy
Lemifche Annalen. St 8. 8s.

\
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perties, from the want of fixed conftituent
parts, with which it might unite, may be
deduced from the changes which it under-
goes, when combined with fome fixed mat-.
ter, and then diftilled. Acetated vegetable
alkali (terra foliata tartari) yields, accord-
ing to Mr Beaumé (Chym. exp. et raifon.
T. 2. p. 21.), on diftillation by itfelf, but
z55 of pureacid.  All the reft of the acid,
employed for faturation, is totally deftroy-
ed, and the refiduum, both in the retort
and receiver, quite alkaline, juft as the a-
cid of tartar is almoft wholly deftroyed
by dry diftillation, the empyreumatic a-
cid, which is obtained, being very weak.

According to Beaumé (T. 1. p. 315), if
calcareous earth, egg-fhells, for example,

be diffolved in vinegar, and the cryftalli-
fed falt be diftilled, 22 of a red and very
fpirituous and inflammable fluid, that
fmells like empyreumatic acetous zther,
and reddens tinGure of turnfol, is got.
This alfo thews the change that has been
wrought, and the reduéion of the ftrength
of the former acid. The acid in fugar of
lead is in like manner entirely deftroyed
by diftillation (A acguer’s Dict. vol. 1. p. 328,
of the German tranflation). 1t is fhill fur-
ther in confirmation of this, that muft,
diftilled even before fermentation, yields
nothing but an empyreumatic acid, a kind =
of {pirit of tartar. Whoever ihall doub;
. o
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of the great difference,, which the clofe
combination or abfence of earthy par-
ticles occafions in an acid, would do well
to compare lime combined with fomewhat
of an exceffive portion of vitriolic acid,
with the fame acid uncombined (Beaumé,
l. c. p- 273): Let him at the fame time
imagine the earth to be {o intimately com-
bined- as to be infeparable. In this man-
ner, may, I think, tartar be conceived,
fince,according to Bergmann’s experiment,
it contains calcareous earth ; but it is uni-
ted with acid in excefs, taftes {our, and is
foluble. The contrary appears, when acid
of tartar is completely faturated with lime;
for the felenite is exceedingly diflicult of
folution, and has fcarce any tafte.

Is it then a conjeCture altogether im-~
probable, that vinegar and tartar have for
their bafis the fame fpecies of acid ; and
that this acid is only combined with a
greater quantity of fubtile oil in one cafe,
and with morg earth in the other ? Will it
~ not be poffible to bring vinegar again in
- fome meafure nearer towards the ftate of
tartar ? In order to accomplith this, we
- muft endeavour to take away the fine vo-
. latilifing phiogifton of the former, to com-
* bine it with more fixed matter, and to re-
ftore its grofler oil. The latter feems to
be extremely difficult, nor will the for-
- mer be eafily effe@ed. Mr Weftrumb

(C‘/Jem.
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(Chem. Ann. St. 3. [ 340.), in examining
whether vinegar did not contain acid of
fugar, added nitrous acid to it in various
proportions ; but he only produced a phlo-
gxﬁvcatlon of the nitrous acid, and ren-
dered the vinegar more free from phlogi-
{ton. Thepropertiesof vinegar, fomuch de-
phloglﬁlcate d, elude, he adds, further exa-
mination, as it would be impoflible entire-
ly to feparate the one acid from the other. I
think,- however, that this might have
been done by vegetable alkali, lime and
heavy earth. The nitrous acid, combined
with vegetable alkali, would have thot in-
to the ordinary hexangulal cryftals; the
acetous acid, had it remained unchanged,
would have formed the difficultly. cryftal-
lifable compound,; and had it approach-
ed to acid of fugar, it would {till have con-
ftituted a neutral falt, that does not readily
cryftallife. Nitrousacid only formsdifficule-
ly cryftallifable compounds, while the cry-
ftals vinegar forms with itare folittle hable
to deliquéﬁ,e, that they efflorefce in the
open air *. The effects produced by thefe
acids on heavy earth would have been di-
- reétly oppofite, the nitrous acid forming
falts difficult of folution, the acetous fuch
as deliquefce (Bergm. Op. vol. 3. p. 391.).

But fhould the latter have approached to
the

* Perhaps alfo fpirit of wine would feparate pitras
‘ted from acetated lime,
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the nature of acid of fugar, tranfparent
cryftals would immediately have fallen
down (L c. p. 392.). I think therefore
that one might feveral times diftil off ni-
trous ‘acid from ¢ vinegar; and when the
 former, upon being newly added, yields
“no more red vapours, faturate W1th calca-
reous or heavy earth, and feparate the ley,
that will not fhoot, from the cryftals. The
nature of the falt, which does not con-
tain nitrous acid, may be more certainly
~ determined by its figure, or the effects of
~other falts, in confequence of a double
gleGtive attra&ion. One might add frefh
nitrous acid to the feparated falt or to the
whole mixture, without any fepm ation of
the nitrous falt, till the earthy falt, which
does not contain nitrous acid, be faturated.
Were the vinegar unaltered, it would di-
ftil off; if it were conver ted into acid of
fugar, it would not be diflodged from the
lime by nitrous acid..

In like manner, diftilled or Weftendorf’s

- vinegar, fhould be {aturated with chalk ;

= the cornpound thould be reduced to cry-
- ftals, ‘and then expofed to as {trong a fire
- as it can bear without the expulfion of
- the acid, in order to {eparate fome of the
- phlogiftic particles. Next, let it be dif
- {olved, filtered, and fet to cryftallife again;
- then let it be treated with' nitrous acid.

~ The vinegar may, perhaps, by fuch a com-
= bination,
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bination, acquire more fixity; fo that the
nitrous acid thall be able to produce a
greater change. Should it pafs over again
in the form of vinegar, let it be combi-
ned once more with calcareous earth, and
let the foregoing experiment be repeated,

in order to try whether fome {fenfible*
change will not enfue. Should this me-

thod fail, let the oppofite be tried ; endea-
vour to add more grofs phlogiftic matter
to the vinegar; try to combine firon

vinegar, and that of Weftendorf, with
unétuous oils (See Macquer’s Dict. Th. 2.
/- 126. G. 1.) as, for inftance, with oil
from tartar, by means of digeftion or di-

ftillation ; and afterwards it may be join- =~

ed with calcareous earth. Thus we might
attempt to bring it nearer to tartar, and
again, by means of nitrous acid, to con-
vert it into acid of fugar.

Extral
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Extrallt of a Letter from Dr CRELL #o Mr
D’ArceT *, ; '

The chemifts have always been much
occupied in the inveftigation of the na-
ture of the vegetable acids ; and the dif-
covery of their conftituent parts would
certainly be an highly interefting event.
I think I can_fhew that they may all be
converted into one; and that this primi-
tive acid is contained in the pureft fpirit
of wine. The following are my proofs:

1. If the refiduum of dulcified {pirit of
nitre be boiled with a large quantity of
nitrous acid, care being at the fame time
taken to condenfe the vapours by a proper
apparatus; and if the liquid which has
pafled over be faturated with vegetable al-
kali, nitre and terra foliata tartari will be
obtained. - If the latter be {feparated by
nfeans of {pirit of wine, the vinegar may
be got by the ordinary procefs.

2. Upon boiling the refiduum over again
. with nitrous acid, the fame produdls are
obtained. The oftener this procefs is re-
peated, the lefs is procured of acid of {u