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XXXVIIL. 4n Account of further Difcoveries in dir. By
the Rev. Jofeph Pricttley, LL.D. F. R. S. in Letiers 1o
Sir John Pringle, Bart. P. R. §. and the Rev. Dr.
Price, F. R. S.

L E T TE R L

TO SIR JOHN PRINGLE, BART. P. R. S.

DEAR SIR, March 15, 1775,
Rc‘“?;\;‘;‘)’ 25, AVING been pretty fortunate in the

profecution of my experiments on dif-
ferent kinds of air, fince the publication of my treatife
on that fubjeét, I think it due to the attention with which
you have from the firit honoured them, to give you fome
account of what I have lately done. Iknow that every
new difcovery, in any branch of natural knowledge,
gives you pleafure; and it is peculiarly flattering to me,

that you confider fome of thofe, which 1 have been happy

cnough to make, in a light of fome importance. As I
have materials cnough foranother feparate publication, I
fhall not trouble the Society with a particular account of
my obfervations; butif youthink propertocommunicate
to them the following very general account, as a mark
of my refpect for the Society, as well as for yourfelf, you

! will

The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to [[&

£

Philosophical Transactions (1683-1775). STOR S

Www.jstor.org



[ 385 1
will add to the many obligations you have conferred
upon me.

To the marine acid air, which I had difcovered at the
time of my former publication, I have now added three
more; v:3. the vitriolic, the nitrous, and the vegetable.
The vitriolicacid air is produced by boiling in oil of vitriol
any inflammable matter, or almoftany thing that contains
pblogiflon; as oil, camphor, {pirit of wine, charcoal,
and moft of the metals. For though this acid feems to:
have no affinity with fome of thefe {ubftances when it
is cold, it affects them confiderably, and particularly
takes pblogifton from them, when it is hot; and by means
of the pblogifion, of which it deprives them, it is early
made volatile, {o as to affume the form of a tranfparent
air, like that of .the marine acid; being as readily im-
bibed by water, and as readily forming a white cloud
upon the admiffion of alkaline air. But the affinities
of the vitriolic acid air with various fubftances, and many
of the phaenomena attending it, are frikingly different
from thofe of the marine acid air. I thought it a little
fingular, that the folution of iron, zinc, and tin, in a di-
luted vitriolic acid fhould yield inflammable air; and that
when boiled in the {fame acid concentrated, they thould
chiefly yield acid air, which is not at all inflammable,.
and cannot be confined by water. This, however, is in
fa&t the produce of the procefs; and the very fame as:
when copper, filver, or quickfilver is boiled in the fame
acid. From gold, platina, or lead, I was not able to pro-
cure any air at all by this means.
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The vegetable acid air is as eafily procured from the
eoncentrated vegetable acid, as the marine acid air is from
{pirit of falt; and, I think, in greater quantity. This air
alfo is perfeétly tranf{parent, is inftantly imbibed by wa-~
ter, and makes a white cloud upon the admiffion of alka-
line air; though feveral of its propertics are exceedingly
different from thofe of the marinc or vitriolic acid airs. .

The nitrous acid I have exhibited in the form of air,
though only, as it were, for a moment; fince no fluid,
that I am acquainted with, is capable of confining it.
The moreIconfider the nitrous acid, the more wonderful
and inexhauttible the fubject appears. The kinds of air
which it forms, according to its various combinations
with pblogifion, are, 1 believe, more numerousthan all the
- kinds that can be formed by the other acids. Many of
the phaenomena which have lately occurred to my ob-
fervation relating to it are, to me, altogcther inexplica~
ble; though I perceive certain analogies among fome of
them. Upon this fubject I thall have a pretty long chap-
ter. But, to avoid being tedious at prefent, I {hall only
obferve, that by boiling various hard fubftances contain-
ing pblogifion, and efpecially charcoal, in the nitrous
acid, I get genuine nitrous air, the very fame that I get
from the folution of various mctals in that acid. At
the time of my laft publication 1 had not a large burning
lIens; and as the focus of the mirror cannot be thrown
upon any thing in the form of a powder, or that requires
a folid fupport, my experiments with the folar rays were
exceedingly incomplete,  1have now procured one of

twelve
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twelve inches in diameter; and the ufe of it has more
than anfwered my higheft expetations. The man-
ner in which I have ufed it, has been to throw the
focus upon the feveral fubftances I wifhed to exa-
mine, either i# vacxwo, or when confined by quickfil-
ver, in veffels filled with that fluid, and ftanding with
their mouths immerfed in it. I prefently fouud that
different fubftances yield very different kinds of air by
this treatment; and though the reafons, or analogies, of
the different products, in many of the cafes, be fuffi-
ciently obvious, and fuch as I had conjectured @ priori,
yet in other cafes I am not a little puzzled and {urprized.
‘Various metals yield inflammable air by this procefs; fe-
veral faline fubftances yield fixed air; many metallic
calces yield the {fame, and fome of them a phlogifticated
common air; and fome of the precipitates, in which the
nitrous acid was employed, yield nitrous air, in one or
other of its forms. But the moft remarkableof all the
kinds of air that I have produced by this procefs is, one
that is five or fix times better than common air, for the
purpofe of refpiration, inflammation, and, I believe,
every other ufe of common atmofpherical air. As I
think I have fufficiently proved, that the fitnefs of air for
refpiration depends upon its capacity to receive the pblo-
gifton exhaled from the lungs, this {pecies may not im-
properly be called, depblogiflicated air. This {pecies of
air I firft produced from mercurius calcinatus per fe, then
from the red precipitate of mercury, and now from
red l2ad. The two former of the fubftances yield it

pure;
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pure; but the'ved Yead 1 ave generally met with yields
greater proportion of fixed air along with it. Another
quantity, however, gave this air and hardly any thing
elfe. On whut this difference depends I cannot tell; but
hope to be able to inveftigate. That this air is of that
exalted nature, I firft found by means of nitrous air,,
which I conftantly applyas a teft of the fitnefs of any
kind of air for refpiration, and which I believe to be a
moft accurate and infallible teft for that purpofe. Ap-
plying this teft, I found, to my great furprize, that a
quantity of this air required about five times as much
nitrous air to {aturate it, as common air requires. Com-
mon air is- diminifhed about one-fifth, by a mixture
of one-half nitrous air; but one quantity of this air was
diminifthed one-half, and another two-thirds, by the ad-
dition of twice as much nitrous-air; and three times the
quantity, left it little more than it was at the firft. A
candle burnedin this air with an amazing firength of
flame; and a bit of red hot wood crackled and burned
with a prodigious rapidity, exhibiting an appearance
fomething like that of iron glowing with a white heat,
and throwing out fparks in all directions. ~ But to com-~
plete the proof of the fuperior quality of this air, I in-
troduced a moufe into it; and in a quantity in which, had
it been in common air, it would have died in about a
quarter of an hour, it hived, at two different times, a
whole hour, and was taken out quite vigorous; and the
remaining air appeared to be ftill, by the teft of nitrous
air, as good as comxmon air. This experiment I alfo re-
peated,



[ 38 1]

peated, and with nearly the fame fuccefs, with another
moufe, and another quantity of this air, the virtue of
which had been impaired. =~ Examining all the degrees
of the calcination of lead, I found nothing but fixed air,
or a little pblogifticated common air, till I came to mq/?i-
cot, which is a ftate that precedes the red lead. Thisgave
air about twice as good as common air, and the litharge,
which follows the red lead, gave fixed again. Roman
vitriol and fedative falt yielded air which was, as nearly
as poflible, of the fame degree of purity with common
air. My conjectures concerning the caufe of thefe ap-
pearances are as yet too crude to lay before the Saciety.
My prefent ideas of the laft mentioned fadls are, that,
together with other obfervations which I {fhall lay before
the publick, they afford fome foundation for fuppofing,
that the nitrous acid is the bafis of common air, and that
nitre i3 formed by a decompofition of the atmoiphere.
But it is poflibie I may think otherwife to-morrow. It
is happy, when with a fertility of invention fufficient to
raife dyfrorhefes, a perfon is not apt to acquire too great
attachment tothem. By this means they lead to the dif-
covery of new faélts, and from a fufficient number of
thefe the true theory of nature will eafily refult.

I have made many other original experiments of a
mifcellaneous nature; but I fhall not take up your time
with the mention of them in this place. If this imper-
fect communication gives you, or the Society, any fati{-
fadtion, I fhall be very happy, and thall be encouraged to

profecute



[ 390 1]
profecute thefe inquiries as much as my leifure from
other purfuits will admit. Iam, &c.

L ETTZETR IL

TO THE REY. DR. PRICE, F. R. 8.

DXAR SIR, April 1, 17735,

AS you are pleafed to intereft yourfelf in my expe-
ments, I hope it will give you fome pleafure to be
informed, that, I think, I never was more fuccefsful than
I have been in the few days that I have been able to at-
tend to thefe matters, fince my return into the country.
By the heat of the flame of a candle, and catching the
air that arifes in the manner defcribed in fig. VIIL pl. 2.
in my late Treatife, I get the pure airIdifcovered in Lon-
don in great plenty, from a variety of cheap materials;
not only from red lead, but many earthy fubftances
moiftened with fpirit of nitre and dried, as chalk and
quick-lime; which demontftrates that red lead, merca-
rius calcinatus per fe, 8&c. extraét the nitrous acid from
the air; and that this acid is the moft effential among the
variousingredients which compofe the atmofphere. From
tobacco-pipe-clay, and fome other things, moiftened with
fpirit of nitre, I get fixed air; which feems to prove that
this {pecies of air (which isakind of acid)isamodification
of the nitrous acid, and in fome meafure accounts for the:

exiftence
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exiftence of fomuch fixed airin the atmofphere. Ibelieve
this experiment is the firft inftance of the proper gene-
ration of fixed air from other principles. What we have
“got of it hitherto has been by diflodging it from fub-
ftances, that were fuppofed to contain it. Notwith-
ftanding red lead yields fo pure an air, paint made with
it diminifthes common air, and makes it noxious, asmuch
as white paint; which feems to prove, that it is the oil,
thatyields the phlogston, which injures the air to which
it is expofed.

L ETTER IL

TO SIR JOHN PRINGLE, BART. P. R. S.

DEAR SIR, London, May 25, 17735.

AS I am defirous to prefent to the Royal Society a ge-
neral review of my late obfervations on air, with-
out troubling them with a detail of my experiments, I
beg you would lay before them the following particu-
lars, in addition to thofe contained in the letter which I
took the liberty to write to you, dated March 1§, and in
the extra& from that to Dr. PrICE, dated April 1, 17753
{ubmitting the whole to the difpofal of the Society.
VoL. LXV. Ggg I have
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1 have found, that the earths of all denomina-
tions, even the cryftalline and the talcky, which are
thought to be infoluble in acids, yield a pure depbio-
pifiicated air, when treated in the manner mentioned in
my former letters; but that the calcareous earths, and
fome of the earths of metals, as red lead and the flowers
of zinc, yield it in the greateft plenty. Upon the
whole, I think, it may fafely be concluded, that the pureit
air is that which contains the leaft pblogiffon : that air is
impure (by which I mean that it is unfit for refpiration,
and for the purpofe of fupporting flame) in proportion as
it contains more of that principle; and that there is a re-
gular gradation from depblogifticated air, through com-
mon air, and pblogiflicated air, down to nitrous air; the
laft {pecies of air containing the moft, and the firft-men-
tioned the leaft phlogifion poflible, the common bafis of
them all being the nitrous acid; fo that all thefe kinds
of air differ chiefly in the quantity of pblogi/ton they con-
tain; though with refpect to nitrous air, there feems to
be a farther difference in the mode of combination. By
attending to the quantity of pblogiflon contained in the
fubftances with which the fpirit of nitre is mixed, any
of thefe kinds of air may be produced at pleafure, and
fometimes all the kinds will be produced in the different
Rtages of the fame procefs. White wood-athes yield an
exceedingly pure air; but the leaft bit of charcoal in the
afhes depraves the air; and if there be much charcoal
in them, the whole produce will be firongly nitrous.
The phenomena of detonation (which has been a very
puzzling
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puzzling appearance in chemiftry) adinit of a very eafy
explication by the help of my late experiments. It is
generally fuppofed, thatin this cafe a fulphur is formed;
by the union of the nitrous acid and the pblgifon of
the body with which it 4s detonated; which fulphur is
{o inflammable, that it cannot exift.a moment witheout
decompofition: and it has been thought, that in the pro-
cefs of making the cfyfirs of nitre, the acid is intirely
deftroyed or changed. But, in both thefe cafes, I have
no doubt, that the acid enters into the compofition of
fome of the kinds of air which are generated upon thofe
occafions., - I once mixed a quantity of the ore of lead
with {pirit of nitre, and when it was dry, put it into a
gun-barrel, filled up to the mouth with f{and, in order
to collet the air that Heat would expel from it, in the
ufual manner. The produétion of air was very great
and rapid; and when the heat became confiderable, all
the contents of the gun-barrel were exploded with great
violence, and a loud report, demolithing the veffel which
I had placed to receive the air. The next time, putting
the fame materials into a glafs veflel, and difpofing the
apparatus in fuch a manner as that the explofion could
not affect the collected air, I found it to be very ftrongly
nitrous. Such, therefore, I conclude to be the produce
of the explofion of gun-powder, fince charcoal with {pi-
rit of nitre yields this kind of air. In the detonation of
nitre with fubftances that contain little phlogiflon, the
acid may form common air, or air much purer than
that,

Ggg2 As
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As I mean thefe letters to contain a general outline of
what I have lately obferved with refpe& to air, I fhall
add, that by the favour of that moft intelligent and ge-
nerous chemift Mr. woLFE, I have lately procured fome
of that phofphoric fpar, from which a new mineral acid,
firft difcovered in Sweden, is procured, This acid, as
well as the marine, vitriolic, and vegetable, I throw into
the form of air, confined by quickfilver; and thus have
an opportunity of examining its affinities with the great-
eft eafe and certainty. I fhall in this place only obferve
with refpect to it, that this acid air decompofes nitre, but
not near {o rapidly as the marine acid air; and that the
falt which is formed by its union with alkaline air is not
fenfibly foluble in water. I am, &c.

P. S. Upon fecond thoughts, I am not fo well fatisfied
with my conjecture, hinted in the letter to Dr. PRICE,
that fixed air may be a modification of the nitrous acid,
though the experiment there mentioned feems to make
it probable. But I lay no ftrefs upon any opinions, far-
-ther than as they may lead to the difcovery of new faéts.
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