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XIV. Remarks on Mr. Cavendith’s Experiments on Air. In a
Letter from Richard Kirwan, E/f. F. R. S. 2 Sir Jofeph
Banks, Bart. P.R.S.

Read Feb. 5, 1784.

SIR,

AVING liftened with much attention, and derived

much ufeful information from the very curious experi~
ments of Mr. CAvENDIsH, read at our laft meeting, it is with
peculiar regret I feel myfelf withheld from yielding an intire
affent to all he hag advanced in his very ingenious paper ; and
it is with ftill greater that I find myfelf obliged, by reafon of
the oppofition of fome of his dedulions to thofe I had the ho-
nour to lay before the fociety about two years ago, to expofe
the reafons of my diffent, through your mediation, before thls
meeting.

In the paper already mentioned, read in April, 1482, I at-
tributed the diminution of refpirable air, obferved in common
phlogiﬁic procefles, to the generation and abforption of fixed
air, which is now known to be an acid, and capable of being
abforbed by feveral fubftances. That fixed air was fome how
or other produced in phlogiftic procefles, either by fiparation
or compofition, 1 took for granted from the numerous experi
‘ments of Dr. PriesTLEY ; and among thefe I felefted, as leaft
liable to objetion, the Calcination of Metals, the decompofi-
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Mr. K1RwAN’s Remarks, &c. 158
tion of nitrous by mixture with refpirable air, the phlogiftica-
tion of refpirable air by the eletric fpark, and, laftly, that ef-
fected by amalgamation. In each of thefe inftances Mr. CavEN-
DIsH is of opinion, that the diminution of refpirable air is
owing to the production of water, which, according to him, is
formed by the union of the phlogifton, difengaged in thofe pro-
cefles, with the dephlogiiticated part of common air ; and that
fixed air is never produced in phlogiftic procefles, except fome
animal or vegetable fubftance is concerned in the operation,
from whofe decompofition it may arife. To which of thefe
caufes the diminution of refpirable air is to be attributed, I thall
now endeavour to elucidate.

Of the Calcination of Metals.

I attributed the diminution of air by the calcination of
:metals, to the converfion of the dephlogifticated part of com~
‘mon air into fixed air, by reafon of its union with the phlo-
gifton of the metal, for this plain reafon, becaufe I find it ac-
“knowledged on all hands, that the calces of all the bafe metals
yield fixed air, when fufficiently heated. Mr. Cavendith allows
the fact in general, but afcribes the fixed air found in them to
their long expofure to the atmofphere, in which he fays fixed
air pre-exifts ; but that it exifts in common air in any quantity
worth attending to, or is extrafted from it in any degiee, I
take the liberty of denying, grounded on the following falts.
Firft, I have frequently agitated 18 cubic inches of common air
in 2 of lime-water, and 2 of common airin 18 of lime-water,
but could never perceive the flighteft milkinefs; and yet the
ithoufandth part of a cubic inch of fixed air would thus be made
fenfible ; for if a cubic inch of it be diflolved in 3 ounces of

X 2 water,
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water, a few drops of that water let into lime-water will pro~
duce acloud. Mr, FonTanafays, he frequently agitated rcubie
inch of Tin&ure of Turnfole in 7 or oo of common air, with+
out reddening it (23 Roz. p. 188.); and yet, according to Mn
Bereman, 1 cubic inch of fixed air is fufficient to redden 5o
of Tincture of Turnfole (1BereM. r1.) 5 from whence I am apt
to think, that 700 cubic inches of commorn air do not even
contain *;th of a cubic inch of fixed air» Dr. WryTT found
that 12 ounces of ftrong lime-water, eingexpofed- to-the open
air for 19 days, flill retained about 1 grain of lime, (on Lime-
water, p. 32.). Now 12 ounces -of ftrong lime-water contain
at moft 9,5 grains of lime, and 1 grain of lime requires only
0,56 of a cubic inch of fixed air to precipitate it, the thermo-
meter at §5 and the barometer at 29,5, as I have found. There-
fore in 19. days this lime-water did not come in contat with:
more than four cubic inches of fixed air ; yet it 1s certain that
a large quantity of fixed air is continually difengaged, and'
thrown into the atmofphere, by various procefles, as putre-
faltion, combuftion, &c. but it feems equally certain that it is:
either decompofed, or more probably abforbed by various bodies..
Mr. FonTAaNA let Joofe 20000 cubic inches of fixed air, in a
room whofe windows and doors were clofed, yet in half an:
hour after he could not difcover the leaft trace of it (ibid.).
Though fixed air perpetually oozes from the floor of the Grotto
del Cane, yet at the-diftance of four or five feet from the ground:
none isfound; animals may live, lights burn, &c. (Roz. Ibid. Mem:.
Stockh. 1775.). If diftilled water be expofed to the atmofphere,
it 1s never found to abforb fixed air, but rather dephlogifticated
air, according to Mr. ScHEELE’s experiments, which could never

happen if the atmofphere contained any fenfible proportion of
7 fixed



Myr. Cavexpisu's Experiments on Air. 5%
fixed airy nor has rain-water been ever found to. contain any,:
which it certainly fhould on the fame hypotzhehs; even Mr..
Cavenprsa himfelf could find no fixed air in the refiduum or
produds of about 1040 ounce meafures of common. air,. which
he burnt with inflammable air.

It is true, Dr. PriesTLEY fuppofed common air to' con-
tain % of its bulk of fixed air; but he drew this conclufion
not from any direét experiment, but from the quantity of fixed:
air produced by breathing, which he at that time believed tos
have been barely precipitated, and not generated, an opinion:
whiich he has found reafon to alter from. his. own experiments..
¥ think I may therefore concluds, that the quantity of fixed:
air contained in the atmo{phere s abfolutely inappreciable..

Secondly, fuppofing the atmofphere to contain a very fmall
proportion of fixed air, yet I do not think it can be inferredi
that metals, during their calcination, extralt any, becaufe L
find that lime expofed to red heat ever fo long extracts none,.
though it is formed by a calcination im open air, wkich lafts.
at leaft as long as that of any metal; neither does precipitate
per fe attralt any, though its calcmation lafts feveral months s
nor does this proceed from the want of affinity, for if a fatu-
rate folution of mercury in any of the acids be precipitated by
a mild vegetable alkali, very little effervefcence is perceived,,
and the precipitate weighs. much more than the quantity of
mercury employed, and that this inereafe of weight arifes in
part from the fixed air abforbed will prefently be feen..

Since then metals may be calcined in clofe veflels, fince they
then abforb one fourth part of the common air to which they
are expofed, fince all metallic calces. (except thofe of mercury,.
which I fhall prefently mention): yield fixed air, fince common:

air
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alr contains {carce any fixed air; is it not apparent that the
fixed air thus found was generated by the very a& of calcination,
by the. union of the phlogifton of the metal with the dephlo-
gifticated part of the common air, fince.after the operation the
metal is deprived of its phlogifton, and the air of its deplilo-
gifticated part ?

But Mr. CavENDISH. objets, that no one has extrated fixed
air from metals calcined. in clofe veffels.  To which I anfwer,
that this further proof is difficult, and no way neceflary ; itis
difficult, ‘becaufe the operation can cafily be performed only on
{mall quantities ; it is unneceffary, becaufe it differs from the
operation in-open air: only by the quantities of the materials
employed,. in every othet refpet it is exattly the fame. Since
Mr. Cavexpist fufpets the refults are different, it is mcum-
bent on him to fhew that difference; but until then, accord-
ing to Sir Isaac NewTon’s fecond rule, o natural effects of
the fame kind the fame caufes are to be affigned, as far as it may
be ‘done, that is, until experience points out fome other caufe.

It may further be urged, that precipitate per /e yields only
dephlogifticated air, that minium alfo yields a large proportion
of it. This difficulty I have formerly anfwered by aflerting,
that thefe calces are in faét united only to fixed air, and that
they yield dephlogifticated air, merely becaufe the fixed air is
decompofed by the total or partial revivification of the metallic
fubftances; thisI think may be demonftrated by the following
experiments. Let fublimate corrofive fingly be treated in any
manner, it will not yield dephlogifticated air (4 Pr. 240.); but
let a folution of fublimate corrofive be precipitated by a mild
fixed alkali, this precipitate wathed, dried, and diftilled in a

“pneumatic apparatus, will yield dephlogifticated air, and the
mere
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mercury will be revived ; but, if the {olution of fublimate cor-
rofive be precipitated by lime-water, it feems no air will be pro-
duced. Here then we fee, 1{t, that the calx of mercury unites
with fixed air; and, 2dly, that this fixed air is, ‘du\rikn‘g' the
revivification of the mercury, converted ‘into dephlogifticated.
air. Again: let one ounce of red precipitate, which,, according
to Mr. CAVENDISH, contains no nitrous acid, be diftilled with
two ounces of filings of iron; this quantity of precipitate,
which, if diftilled by itfelf, would yield 6o ounce meafures of
dephlogifticated air, will, when diftilled with this proportion
of filings of iron, yield 40 ounce meafures of fixed air, as Dr.
PRIESTLEY has thewn in his laft. paper: whichever way this
is explained, fome or other of ‘my opinions are confirmed; for
either the mercurial calx is already combined with ‘fixed air
(which I believe to be the cafe), and this air pafles undecom-
pofed, becaufe the mercury extralts phlogifton from the iron ;
or it contains dephlogifticated air, which is converted into fixed
air by its union with the phlogifton of the iron. .

If precipitate pef /e be digefted in marine acid, the mercury
will be revived (3 BEreM. 415.). Now this calx does not de-
phlogifticate the marine acid ; for this acid, when dephlogifti-
cated, diffolves mercury ; how then does it revive it, if not by
expelling the fixed air contained in it, which in the moment of
its ‘expulfion is decompofed, leaving its phlogifton to the mercu-
ry, which 1s thereby revived ? :

Again: if litharge be heated in a gun-barrel, it will afford more
fixed and lefs dephlogifticated air than if heated in glafs or
earthen veflels.  Does not this happen, becaufe the calx of:
lead, receiving fome phlogifton from the metal, does not de-
phlogifticate fo.great a proportion. of the fixed air as it other-
wife would ?

Fur-
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‘Further : there is no fubftance which yields dephlogifficated
air, but yields alfo fixed air, even precipitate per /¢ not except-
ed ; (3 PriEsT. 16.) and what is remarkable, they all yield fixed
air firft, and dephlogifticated air only towards the end of the
procefs. Does not this'happen becaufe metallic calces attraét phlo-
gifton fo much more ftrongly, as they are more heated ! Thus
many calciform iron ores become magnetic by calcination, though
they were not fo before ; foalfo do all the calces of iron when ex-
pofed to the focus of a burning glafs (5 Di&. Chy. 179). Thus
mercury cannot be calcined but in a heat inferior to that in which
3t boils ;3 thus minium cannot be formed but in a moderate heat,
and if heated ftill more it returns to the ftate of mafficot, in
which it was before it became minium, and much of it s re-
duced. So if a folution of luna cornea in volatile alkali be tri-
turated with mercury, the filver will be revived, and the ma-
rine acid unite to the mercury, which fhews this acid has a
{tronger attradtion to Mercury than to filver; yet if fublimate
corrofive and filver be diftilled in a ftrong heat, the mercury
will be revived, and the marine acid unite to the filver, which
fthews that the attraltion of mercury to phlogifton increafes
with the heat applied.

Before I conclude this head, T will mention another experi-
ment, which I think decifive in favour of my opinion of the
compofition of fixed mr. If filings of zinc be digefted in a
cauftic fixed alkali in a gentle heat, the zinc will be diffolved
with effervefcence, and the alkali will be rendered in great
meafure:mild. Butif, 1nftead of filings of zinc, flowers of zinc
be wfed, and treated i the fame manner, there will be no
fotution, and the alkali will remain cauftic. In the firft cafe
the effcrvefcence arfes from the production of inflammable air,

‘ which
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which phlogifticates the common air contiguous to it, and pro-
duces fixed air, which is immediately abforbed by the alkali,
and renders it mild. In the fecond cafe, no inflammable air is
produced, the common air is not phlogifticated, and confe-
quently the alkali remains cauftic®*. This experiment alfo
proves: that metallic calces attratt fixed air more ftrongly than
alkalies attract it; for the calces of zinc are known to contain
fixed air, and yet alkalies digefted with them remain cauftic;
and this accounts for the flight turbidity of lime-water when
metals are calcined over it; for as foon as the phlogifton is
difengaged from the metal, and before it has abforbed the
whole quantity of fire requifite to throw it into the form of in-
flammable air, it meets with the dephlogifticated part of the
common air on the furface of the metal, and there forms fixed
air, which is inftantly abforbed by the calx with which it is in
conta&, fo that it is not to be wondered that it does not unite
to the lime from which it is diftant.

Of the Decompofition of Nitrous Air by mixture with
Common Asr.

AS foon as I had heard Mr. CAVENDIsu’s paper read, I fet
about trying whether lime would be "precipitated from lime-
water during the procefs, an experiment I had never made
before with common air, taking it for granted that it was_ {o,
from the repeated experiments of Dr. PriesTLEY, and indeed
of all others who had treated this fubjet 4 : and, in effe&,

¥ See Mr. LassonNe’s Experiments on zinc, Mem. Par. 1777, p.7 &8,

4+ See 1 Pr. 114. 189, 2 Pr, 218, Font. Recherches Phyf, p. 77. 1 Chy.
‘Dij. 324 '

Vor, LXXIV. Y when
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when I made the experiment with nitrous air prepared and
confined by the water of my tub, I found lime-water admitted
to it inftantly precipitated. But after I had read Mr. CAVEN-
pIsH’s paper, which he had the politenefs to permit me, and
had, according to his diretion, received the nitrous air over
lime-water, I did not then perceive the leaft milkinefs after ad-
mitting common air. After 12 hours I indeed perceived a
whitith duft, on the bottom of the glafs veflel in which I made
the experiment, which I cannot affure to be calcareous ; and,
on breathing into the lime-water, -an evident milkinefs enfued;
{o that I little doubt but the precipitation I obferved in the firft
experiment arofe from the decompofition of the aerial felenite
contained in the water of the tub. And it is very poffible that
the precipitation of lime, which I perceived fome years ago on
mixing dephlogifticated air and nitrous air, might ‘have arifen
from the {ame caufe, or from fixed air pre-contained in the de-
phlogifticated, as this laft had not been wathed in lime-water,
YetI do not think the failure of this experiment at all conclufive
againft the fuppofed prodution of fixed air on this occafion,
becaufe the quantity of fixed air is fo {fmall, that it may well be
fuppofed to unite to the nitrous felenite formed in the lime-
water. It is well known that a fmall quantity of fixed air is
capable of uniting to all neutral falts: thus Dr. Pr1ESTLEY has
extralted it from tartar vitriolate and alum, (2 Pr. 1135, 116.)
and gypfum, (2 Pr.80.); and Dr. Mac Bripk found it in nitre
and common falt, though in fmall quantity. But to try whether
nitrous {elenite would attract any, I made a folution of chalk in
nitrous acid, which, when faturate, weighed 381,25 grains ; but,
being expofed to the air for a few hours, it weighed 382,25, I
afterwards took a very dilute nitrous acid, in which an acid tafte
was barely perceptible, and impregnated it with a very {mall pro-

| portion
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portion of fixed air, and then let fall a few drops of it into lime-
water ; not the fmalleft cloud was perceived, and yet when I
breathed into it afterwards it became milky in a few feconds ;
fo that this experiment is perfe@tly analogous to that in which
nitrous and common air were mixed.

But if nitrous air and common air be mixed over dry mer-
cury, the refult is intirely adverfe to the opinion of Mr. Ca-
VENDISH, and favourable to mine; for in this cafe the com-
mon air is not at all diminithed until water is admitted to it, and
the mixture agitated a few minutes, and then the diminution is
nearly the fame as if the mixture were made over water. Thus
when I mixed two cubic inches of common air with one of
nitrous air, they occupied the fpace of two inches and one-
eighth, and the furface of the mercury was immediately cal-
cined ; which thews that the inch of nitrous air was decom-
- pofed, and produced nitrous acid ; but the common air was un-
diminifhed ; and the one eighth of an inch over and above the
two inches of common air, proceeded from an addition of new
nitrous air, formed by the corrofion of the furface of the mer-
cury. That the common air fthould remain undiminithed is
eafily explained in my fyftem, becaufe fixed air is formed,
which, on this occafion, muft remain unabforbed, at leaft for
a long time, as there is nothing at hand that can immediately
receive it 3 and hence, if water be admitted foon after the mix-
ture of both airs, the diminution will be nearly the {fame as if
the mixture had been originally made over water, though not
exaltly the fame; becaufe the nitrous air, produced by the
union of the newly formed nitrous acid with the mercury, is
not eitirely abforbable by water. But, in Mr. CAVENDISH’S
hypothefis, the common air fhould be diminifhed juft as &uch
as if the mixture were made over water ; for, according to him,

Y 2 this
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this diminution arifes from the converfion of the dephlogifti-
cated part of the common air into water, which water thould
immediately unite to the nitrous falt of mercury, and leave
the common air leflened in its bulk by a pertion commenfurate
to that converted into water, or, if he will not allow the water
to have immediately united to the mercurial falt, at leaft by
the difference of the bulk of the water produced, and that of an
equal weight of the common air converted into it: but neither
happens ; for the common air is not at all diminifhed; not
can he explain, confiftently with his {yftem, why the admif-
fion of water thould immediately produce a diminution in the
common air, as, according to him, it contains nothing that
can be abforbed. Dr. PriesrTrLEY has remarked, that if a mix-
ture of both airs be {uffered to {tand feveral hours, even the ad-
miffion of water will produce no diminution. This is owing
to two caufes; 1ft, becaufe a large quantity of nitrous air is
produced, by the continued ation of the concentrated nitrous
acid newly formed; and, 2dly, becaufe the fixed air, on-
whofe abforption the diminution depends, is abforbed by the
mercurial falt, as may be inferred from the experiment in

1 LAvoIsIER, p. 248.

Of the Diminution of Common Air by the Eleéiric Spark.

Of all the inftances of the artificial production of fixed air,
by the union of phlogifton with the d‘ephlogiﬁicated part of
common air, there is none perhaps fo. convincing, as that ex-
hibited by taking the eleéric fpark through common air, over
a folution of litmus, or lime-water; for the common air is di-
minithed -one fourth, the litmus reddened, and the lime-water

precipitated.  Mr. CAvENDIsH indeed attributes the rednefs of
the
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the litmus.to fixed air; but he thinks it proceeds from a de-

compofition of fome part of the vegetable juice, as all vege--
table juices contain fixed air. Yet. that fuch.a decompofition

does.not take place, I think may be inferred from the following

reafons s firft, if the ele@tric fpark be taken threugh phlogifti--
cated or inflammable air confined by. litmus, no rednefs is pro--
duced, the air not being in the leaft diminithed; and, zdly, .
if the litmus were decompofed inflammable air fhould be pro--
duced as well as fixed air ;. and then there thould be an addition.
‘of bulk inftead of a diminution ; but what fets the origin of
the fixed air from the phlogiftication of the common air beyond :
all doubt is, that if lime-water be ufed inftead of litmus, the
diminution is the fame,; and the lime is preeipitated: Here:
Mr. CavenpisH fays, the fixed air proceeds either from fome -
dirt 1n the tube 3 a fuppofition, which, being neither neceflary nor -
probabile; . is not admiffible ;- or elfe from fome combufiible matter -
in. the lime ;. but lime contains no combuftible matter, except -
perhaps phlogifton, which cannot produce fixed air but by
uniting to the common-air, according to my fuppofition ; but
it is much more probable, that the diminution does not arife from :
any phlogifton in the lime, as it is exaétly the fame whether -
lime-water-be ufed or not; and the lime does not.appear to be.
in the leaft altered, and in fa&t contains f{carce any phlogifton, ..

Of the diminution of Common Mir, by -the Amalgamation of
Mercury and. Lead., .

I attributed this diminution to the phlogiftication of the
common air by the procefs of amalgamati‘o’n; and the confe-
quent production and abforptxon of fixedair, On this Mr. Ca-

VENDISH
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vENDISH obferves, ¢ that mercury, fouled by the addition of
¢¢ lead or tin, depofits a powder which confifts in great meafure
¢ of the calx of the metal : he found alfo, that fome powder of
¢ this fort contained fixed air; but it is not clear that this air
¢ was produced by the phlogiftication of the air in which the
¢ mercury was fhaken, as the powder was not prepared on
¢« purpofe, but was formed from mercury fouled by having
¢¢ been ufed for various purpofes, and may therefore contain
¢ other impurities, befides the metallic calx.” On this I re-
mark, that Dr. PrRiEsTLEY did not indeed at firft prepare this
powder on purpofe; but he afterwards did fo prepare it (4 Pr1£sT.
p- 148, 149.) and obtained a powder exaltly of the fame fort; and
it is certain that the fixed air found in it proceeded from the
.common air, both becaufe metallic calces, not formed by amal-
gamation, will not unite with mercury, as is well known ; and
becaufe this calx cannot be formed by agitation of the mercury
and lead, in phlogifticated, inflammable, or any other air which
is not refpirable; and the fixed air cannot proceed from any
impurity, as mercury will not unite in its running form to any
other but metallic fubftances, which it always partially dephlo-
gifticates, like other menftruums (3 Chy. Dijon, 425.).

Of the Diminution of Refpirable Air by Combuftion.

Though I have no doubt but the diminution of refpirable air,
by the combuftion of fulphur and phofphorus, proceeds alfo in
great meafure from the produétion and abforption of fixed air,
yet I avoided mentioning this operation, as the prefence of a
ftronger acid renders. the prefence of a weaker impoffible to be
proved, more efpecially, as both thefe acids precipitate lime
from lime-water; but the great increafe of weight which the

3 phof-
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phofphoric acid gains is a ftrong additional inducement to think
that it abforbs fixed air. During the combuftion of vegetable
fubftances, I think it highly probable that fixed air is formed,
both from my own experiments on the combuftion of wax can-
dles, and that mentioned in the firft volume of Dr. PriesT-
LEY’s Obfervations, p.136; but when inflammable air from
metals and dephlogifticated air are fired, as a great diminution
takes place, and yet no fixed air is found, I am nearly con-
vinced, by Mr. CAVENDIsH's experiments, that water is really
produced ; noram I {urprized that, in this inftance, the union of
phlogifton and dephlogifticated air fhould form a compound very
different from that which it forms in other inftances of phlo-
giftication, but fhould rather be led to expe& it a priori ; for in
this cafe the phlogifton is in its moft rarefied known ftate, and
unites to dephlogifticated air, the fubftance to which it has
the greateft affinity, in circumftances the moft favourable to
the clofeft and moft intimate union ; for both, in the a& of
inflammation, are rarefied to the higheft degree; both give out
their fpecific fire, the great obftacle to their union, it being by
the inflammation converted into fénfible heat (a circumiftance
which, in my opinion, conftitutes the very effence of flame); the
refulting compound having then loft the greateft part of its
{pecific fire, is neceflarily reduced, according to Dr. Brack’s
theory, into a denfer ftate, which the prefent experiment thews
to be water; whereas, in common cafes of combuftion, the
phlogifton being denfer and lefs divided, unites lefs intimately
with the dephlogifticated part of common air, confequently ex-
pels lefs of its {pecific fire, and therefore forms lefs denfe coms
pounds, wsz, fixed and phlogifticated airs; and fo much the
more, as a great part intirely efcapes combuftion ; but it feems
' probable
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probable that in very ftrong and bright inflammations, the union
1s more perfeét, and water formed.

Water being then the refult of the clofeft and moft intimate
‘union of dephlogifticated air and phlogifton, it feems to me very
improbable, that it is ever decompofed by the affinity of any
acid to phlogifton, as all the experiments hitherto made feem
to prove, that phlogifton has a ftronger affinity to dephlogifti-
cated air than to any other fubftance, except hot metallic cal-
‘ces ; and thefe, in my opinion, are incapable of forming any
aunion with water, except as far as they are faline, but they
qever can be reduced by it. So alfo water is incapable of
uniting with any more phlogifton, as fulphur is; both being
already faturated.

Mr. CavenpIsH is inclined to think, that pure inflammable
air is not pure phlogifton, becaufe it does not immediately unite
with dephlogifticated air, when both airs are fimply mixed with
each other; this reafon feems to me of no moment, becaufe I
fee feveral other fubftances, that have the ftrongeft affinity to
each other, refufe to unite fuddenly, or even at all, through
the very fame caufe that dephlogifticated and inflammable airs
refufe to unite; w7z, on account of the {pecific fire which they
contain, and muft lofe, before fuch union can take place : thus
fixed air will never unite to dry lime, though they be kept
ever fo long together; thus, if water be poured on the ftrong-
eft oil of vitricl, they will remain feveral weeks in contact,
without uniting, as I myfelf have experienced; and yet, in
both cafes, the fpecific fire need be expelled only from one of
the fubftances, and not from both : but after a long time they
will unite; fo alfo will inflammable and dephlogifticated air, as
Dr. PriestTLEY has difcovered fince his laft publication.

4 That
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"T'hat phlogifticated air thould confift of fuperfaturated nitrous
air, I think improbable, as it retains its phlogifton much more
ftrongly than nitrous air, which, according to the general laws
of affinities, it thould not, if it contained an excefs of phlogif
ton; and as Dr. PRIESTLEY and Mr. FoNTANA repeatedly af-
fure us, they have converted it into common air, by wathing it
in water, in conta® with the atmofphere, Iam, &c.

London,

Jan. 29, 1784, R.KirRwAN.
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