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f( i)
with a theory, which fully accounts
for all the aerial phenomena, by a true
and accurate inveftigation of atmof-
pherical air, its formation and purpo-
fes. And, though it is in oppofition
to the opinions of fome of your lead-
ing and moft refpe@able members;
yet, as juftice and candour have always
been the line of your condué, I make
- no doubt, but you will give it an im-
partial difcufiion, . _
It may be thought, that the moft

regular way would have been, to have
fent the fheets to the Society, that
they might have been publicly read to
the members: This could not be con-
veniently done, as they are too exten-
five to have formed a paper for the in-
{pection of the Rovar SocieTy.

Need I fuggeft upon the prefent oc-
cafion, the liberal behaviour of the
great Bergman tothe immortal Scheele,
when he prefented to him his theory
of heat: For, though it has turned
out not to be the true one; yet it

merited a fair examination. Iam not
fo












.2 A TREATISE ON AIR,

¢ change of grufs bodies into light, and lighe |
“ into grofs, is very conformable to the courfe |
“ of nature, which {cems dclighted with |
“ tranfimutations.” |
- Dr! Franklin is of the fame opinion, who
fays “ I have been inclined to think that
¢ the fluid fre, as well as the fluid air, is at-
“ tracted by plants in their growth, and be-
“ comes confolidated with the other mate-
~“ rnials of which they are formed, and makes
“ agreat part of their {fubftance; that when
“ they come to be digcfted, and {uffer in the
“ vellels a kind of fermentation, part of the
“ fire, as well as part of the air, recovers its
“ fluid afive ftate again, and diffufes itfelf
“ in the body, digelling and feparating it;
“ that the fire. fo re-produced by di efbn:}n.
“"and feparation continually leaving the body,
“ its place 1s fupplied by freth quantities,
“ arifing from the continual feparation; that
“ whatever quickens the mwtion of the blood in
“ an animal, quickens the {eparation, and re-
“ produces more of the fire, as exercife; that .
“ all the fire emitted by wood and other com-
“ buftibles when bmnmg exifted in them
“ before in a {folid ftate, "being only difco~ .
 vered when feparating; that fome fofhles,
€ as fulphur, fea-coal, &ec. contain a great
 deal of {olid fire, and that in thort, what
“ efcapes and 1s d1i’[1 ated in the burmng of
W .budms, befides water and earth, 1s generalty
“ the air and fire that before made paltS of

« the folid.” |
i This
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But as we fhall have to obferve in other
inftances, a theory once adopted is tenacioufly
Pul"ﬁlﬂd by its author to the very laft extrem-
ity. The fet of experiments he now gives us,
atter making many fruitlefs attempts, and cor-
recting many errors, we fhall examine; they
are the moft erfeé’t of his experiments, and
were made under the infpection of Mr. De Luc.
It is a moft fingular appar atus, to meafure the
heat of fuch a light body as air; I can com-
pare it to nothing but weighing a feather in a
pair of fcales that would weigh St Paul’s.

EXPERIMENT XL

“ Air in the vault — 60.7

“ One pound, three ounces and two drams
% of {fpermaceti oil being introduced into each
“ of the tinned veflels, the temperature in the
“ yellel R, was 59.9; that in L, 6o plus.

SR ke cylmders containing atm»:::-fphencal
“ air, were heated in an adjoining vault by
“ means of the water bath, and were fuddenl
« immerfed in the oil, upon which the centr:al
“ heats being accurately marked during the

“ {pace of 10 minutes,

Minutes. .

In 2 R was 60.2 L 6o.2
2 60.9 O1.
4 61.5 61.5 plus.
5 62. minus. 62.1 minus.
6 62.3 plus. 62.4 plus.
7 62.6 minus, ° 02:.7

62.8
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(14

cylinder, with one of nitrous air, the mea-~
(19 I

fures of the teft were 2.9. After. the experi-
ments were finifhed, a part of it was drawn
from the cylinder, and being again examined
by nitrous air, the meafures of the teft were
found to be 2.8, very nearly. From which
‘ 1t appears, that very little alteration had been
“ produced in it by expofure to heat in thofe
experiments.”’
In the firft and fecond minutes, they im-
parted the {fame heat; in the third, the atmof-
pherical air imparted the tenth of a degree
more; 1in the fifth minute, the phlogifticated
air imparted a tenth of a degree more; in the
fixth, the atmofpherical air imparted a tenth
of a degree more; in the feventh, the phlo-
gifticated air imparted a tenth of a degree
more; in the eighth minute, they imparted
the {fame. ‘ .

Thefe experiments were the laft, the others
‘being full of errors, which he acknowledges
and correéted, otherwife I {thould have given
them all regularly as they occurred. The
only obfervation I can make, is, that I am fur-
prized that they could be brought as evidence
for the hypothefes, fuch an apparatus to
prove fo delicate an experiment ; the refults
were, as we might expect, very uncertain and
irregular. _

The Doétor feems to be fenfible of this, for
he fays, “ It may perhaps be doubted, whe--
“ ther {fuch minute differences may not be:

“ Jiable to much uncertainty.” Weagree 1*'-;# ichy
1101y,

¥
€
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10 A TREATISE oN AIR.

by the moifture to the iron filings. But (not
to make ufe of fuch an awkward apparatus,
which may be properly compared to the
weighing of St. Paul’s and a feather) take
dephlogifticated air in one bladder, and phlo-
gifticated air in another, their temperature of
heat being different; and {ee, if upon their
being mixed together, the one imparts fo
much greater heat than the other. This is
making the experiment upon the fame prin-
ciple, as that of the well known one, of the
two fluids, mercury and water when mixed
together ; which fhew fuch a diftferent capa-=
city for heat, the latter retaining {fo much more
heat than the former, though its {pecific gra-
vity 18 fo much lefs: For this fame experi-
ment gave rife to this great doctrine of bodies
having different capacities for heat.

The explanation of which hath been very
happily accomplhihed by Dr. Harrington. He
proves, {({ee his thoughts on air) that inflam-
mable air, or phlogifton, is concentrated fire,
and that when bodies are faturated with this
inflammable air or phlogifton, they will 1m-
bibe a lefs quantity of actual fire, or- fire in a
free difengaged {tate; confequently, a lefs de-
gree of heat will raife them to a certain tem-
perature, than bodies which do not poflefs fo
much fixed heat or phlogifton; therefore, they
will impart lefs to colder bodies.

- We would by no means contradic¢t Dr.
Crawford’s fuppofition, that the capacities of

bodies for aGual heat are very different; and
alfo,






xn A TREATISE ON AR,

found after the operation had entered into the
cylinders.  If fo, water muft likewife have
entered, as the one is more penetrating than
the other.

Dr. Black’s do&rine of latent heat, was what
Dr. Crawford founded his theory upon; but
by endeavouring to fuit it to his theory, he
has diftorted it in the manner we have thewn.
But this is nothing to what Mr. Lavoiiier has
done. Dr. Crawford paid fome little regard to
the principles of it, and to the doctrine of the
different capacities of different bodies for heat.
But Mr. Lavoifier has with gigantic ftrides
levelled all before him ; all muft give way to
his fuperior theory. But let us attend to their
experiments. In the Philofophical Tranfacti-
ons, vol. 74. p. 348. Mr. Watt fays, “ This

“ experiment may be made more completely
“ by means of the excellent apparatus which
ok Tﬂeﬂ: Lavoifier and De la Place have con-
$ trived for fimilar purpofes.

“ Until dire€t experiments are made;, we
“ may conclude, from thofe which have been
* made by the gentlemen juft named, on the
“ decompofitions of air by burning phof~
¢ phorus and charcoal, that the heat extricat-
“ ed during the combuftion of inflaimmable
“ and dephlogifticated air is much greater
“ than it appears to be; for they found that
“ one Paris ounce (= 576 Parifian grains)
“ of dephlogifticated air, when decompofed
“ by burning phofphorus, melted 68 034

“ ounces ﬂf ice ; and as, according to another
; Il'-
¢ of
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mifts, Mr. Lavoifier, De la Place, and others,
‘They fay, “ Mr. de la Place and I deflagrated
“ a convenient quantity of nitre and charcoal
“ 1n an 1ce apparatus, and found that twelve -
¢ pounds of ice were melted by the deflagra-
* tion of one pound of nitre. We fhall fee,
* in the fequel, that one pound of nitre is
“ compofed, as under, of

L

Potath 7 0z. 6 gros §1.84 grs. == 4514.84 grs.

Dryacid 8 1 2196 "= 4¥00.16
The above quantity of dry acid is compofed

of

Oxygen 6 0z. 3 gros 66.34 grs. = 3%738.34 grs.

Brdte S a1 Ny 25.82 = 961.82.”

‘But they make no allowance for the water
that nitre 1s {fuppofed to contain: Here then,
oxygen gas that is contained in this ounce of
nitre is not half an ounce; being not double
the quantity that the phofphorus confumed,
therefore 1t ought not to have melted 32 ounces
of ice. Befides, if the experiments had been
made with nitre and phofphorus, the heat
would have been confiderably greater, as phof=
phorus is more inflammable than fulphur;
nay, I have found; that if phofphorus is well
mixed with the pureft nitre, a far lefs quantity
of the nitre than one ounce, will do for the
combuftion of one ounce of phofphorus: Be-
{ides, in forming nitre into dephlogiiticated aix,
a great part of the nitrous acid goes over entire
into the receiver ; therefore, it could not all

go to the formation of the dephlogifticated air.
But
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and with the fire they are all neutralized and
aerilized. ~ But agreeable to the quantity
and manner of the fire’s being employed in
this procefs, the air will have different im-
pregnations.

¢ The acids generate air as we might have

¢ fuppofed, a priori. The mineral acids do it

the beft, as having the ftrongeft attraction
for the earths and alkaline falts; therefore
they are aerialized with the higheft faturation
of thefe three bodies, viz. acid, fire, water
and earth, or falt. The nitrous acid is the
beft of thefe, as having the greateft attraction
(allowed fince the firft days of chemiftry) for
phlogifton or concentrated fire. The metal-
lic earths are better than othér earths, for
the fame reafon, having a ftrong attraction
for concentrating fire; proved from their
being capable of being reduced by fire alone,
and {till more particularly, the calx of lead
and mercury are the beft, as ¥Waving the
greatelt attraction for phlﬂglﬂbn, being eafily
reduced, even with fire alone. But the ve-
getable acid being {o weak, having fo much
lefs attraction for the earths, falts,.and con-
centrated fire, it therefme makes an 1mpe1-

fect or impure air.’
Now let us confider more particularly

the circumftances, half an ounce of oxygen
gas, in being condenfed into the phofphoric
acid, is fuppofed (agreeable to their theory)
in its condenfation, to produce heat equal to
melt 34 ounces of ice : But when a lefs quantity

of
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ftead of appeared, this experiment would have
made them ride triumphant. But it is too
abfurd for men who defervedly rank fo high
1n chemiftry to defend. For heaven’s fake -
liften to the voice of reafon, nothing can be
gained by fuch a controver{y *.

But let us fee, gentlemen, 1f combuition will
aid your theory in other proceffes. 'The ftrong
concentrated nitrous acid, being mixed with
high phlogiftic bodies; fuch as effential oils,
inflammable air, &c. will produce wviolent
ignition. But in thefe experiments they

® ' fuppofe

* Which train of reafoning upon this difficult {ubje& is
the more logical ? There undoubtedly are many cafes in which
the temperature is lowered as a body dilates, and where an
apparent influx of heat produces no effect but expanfion ; and
again, where an increafe of temperature accompanies con-
traction of bulk. Then what can be more plaufible than the
idea conveyed by capacity for heat, and the analogy of water
alternately imbibed by a fpunge, and fqueezed out of it, by
which we gain at leaft fome conception of a mechani{m placed
{o far beyond the fphere of the fenfes? It has always been
2 recommendation of falfe opinions when they were accompa-
nied by fome analogy cafily grafped at by the imagination.

I am very doubtful how far the fpecious theory of our phi-
Yofophers will, this time, prove to be the fyftem of Nature :
does not the very familiar experiment of the deﬂagr_ation of
gunpowder prefent appearances directly contrary to its prins
ciples 2—not to enumerate the pther well-known inftances of
mixture, where much heat is generated, and at the fame
time, an abundant extrication of aeriform matter is nbi:er'.r-
‘ed—here we have great expanfion and violent heat, Will it
be faid, that both the heat, that goes to conflitute elaitic
fluids, and that becomes fenfible, flows out from the mixed
materials in confequence of a diminution of their capacity ;
and was already contained in them ? Can this be proved in
+he cafe of nitrous acid and oil, black wadd and oll, I-.lrn]':-
black and oil, iron filings and fulphur ?——Dr. Beddoc’s

Chemical Experiments and Opinions, p. 12
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the oxygen marine ‘acid is formed from the
common marine acid is, by adding minium
or manganc/e to the lattm which are fuppof-
ed to impart their oxygen gas to the acid.
Dr. Harrington has given a rational and juft
explanation how the lead a&s in dephln-
gilticating the marine acid. ' This effe& is
produced from the acids and earth, which,
when united, have a f{uperior attra&tion for
phlogifton, than when feparated.

¢ In forming pyrophori, fo as to retain a
¢ quantity of fire neceffary to make them, there
¢ 1s required an acid and an earth; for Mr.
¢ Bewly found, when he took all the acid
¢ from the earth, that it would not make a
¢ pyrophorus. One of the moft firiking facts,
¢ which thews how neceflary it is to have an
¢ acid and an earth 1n order to attract fire or
¢ phlogifton, is the experiment upon the ni-
* trous vapour, which being {o condenfable,
¢ as a colder body, is capable of doing ir, and
* attralls its fire from it, and condenfes the
¢ acid; but if it pafs through water it attracls
S a quantityﬂf the water {ufficient to make 1t
¢ become a permanent vapour, or the nitrous
¢ air. Chemiftry affords us a number of facts.
¢ Manganefe or the calces of lead will dephlo-
¢ gifticate the marine acid, fo as to give it the
¢_power of diflolving gold. Both the manga-
¢ nefc and the earth of the lead 1s {aturated
¢ with the acid, and together they have the
¢ power of attraﬁmg the phlogifton from the
&

¢ reft of the acid. So that when this dephla-~
¢ gifticated
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This, he fays, is from the oxygen gas im-
bibed in the procefs: Neverthelefs, even this
oxygen muriatic acid, aéts with more vio-
lence in combuition, than the nitrous acid.
 Moreover, Dr. ‘Harrington fays, That the
oxygenated muriatic acid i1s not made from
the calx of lead imparting to it its oxygen
gas ; becaufe, though the calx of lead has had
all its oxygen gas, previoully taken from it by
fire, it will neverthelefs oxygenate the marine
acid. But that this acid (which Dr. Prieftley,
with great propriety, calls dephlogifticated) is
formed by being dephlogifticated by the calx
of lead, is, I think clear; for, if phlogifton, in
any form, is added to it, it will become the
common marine acid.

But even {uppofe we were to allow them
thefe ftrange fuppofitions, that combuftion is
fometimes owing to the oxygen gas in the ma-
rine acid, imparted by the calx of lead: The
combuftion is more confiderable than can be
accounted for from {o {mall a quantity of oxy-
gen gas as the calx of lead could poffefs, or
impart to the acid ; but with our explanation
is perfectly eafy: For, the dephlogifticated
marine acid attracting phlogifton fo- ftrongly,
ruthes té an union with fuch violence, as to
{et the dormant fire loofe ; and fuch a quantity
being fet at hiberty, will fet fire to the reft of
the compofition.

But let us attend to Dr. Harrington’s expla-
nation of thefe phenomena. The nitrous and
dephlogifticated marine acids,having the grcat{z

c
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the volatile alkali, and decompound its phlo-
gifton into actual ﬁre.

But let us attend to combuftion in other
proceffes. The nitrous vapour, which is ob-
tained by inflammable air, pafling through
nitrous ac:d attracts part of the acid and keeps
it {fuip endf:d Here then is no heat to keep it
n an aerlal form ; for, upon its being again
condenfed by water, no heat is received from
it: Butif thefe two bodies are fired, there will
be a great explofion, with an immenfe quanti-
ty of heat. Dr. Crawford is forced to acknow-
ledge, that this nitrous vapour poflefles as
much caloric as dephlogifticated air.. And, Dr.
Prmftley, in accounting for this phnnomenan,
fuppofed that this nitrous vapour, from its
producing fuch violent ignition, muft be de-
phlogifticated nitrous air; but, as Dr. Har-
rington fays, if this vapour is nicely examin-
ed, it will be found to be the true nitrous acid
undemmpoundc& A

Mr. Lavoifier’s hypntheﬁs fuppﬂfes that the
acid vapour is decompounded by the inflam-.
mable air; thatis, the inflammable air attradts
the phlﬂgi{'{icated or nitrous air, and leaves the
dephlogifticated air free to explode with the
remainder of the inflammable air. Thofe

;g great

* It is pmbable that the vapour of pure nitrous acid, con=
tains as much abfolute heat as atmolpherical air; ff:-r the
ower of the former, in maintaining flame, is nearly as great
as that of the latter. Hence we may account for the fponta-
neous accenfion of a mixture of oil of turpentine and nitrous
acid —Crawford’s Experiments and Obfervations on Animal

Heat, p. 420.
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and extraordinary do@rine ever ferioufly pre-
{fented to the public.

For, according to their theory, water is
formed of inflimmable and dephlogifticated
airs. 'Then, (according to Mr. Lavoifier) upon
the fulphur and iron attracing the dephlogif-
fticated air of the water, the inflammable air
would be free and fet loofe in the experiment :
But were this the cafe, we fhould not only
have found, after the combuftion, the phlogif=
ton of the fulphur and iron, but likewife the
phlogifton of the water. But they have all dif-
appeared ; and inftead of heat being produced,
an immenfe degree of cold fhould take place,
the heat going to the expanfion of the inflam-
mable air. If we pay the leaft regard to Dr.
Black’s ingenious dodtrine of latent heat, we
muft fee that this is agreeable to it; and it is
upon the principle of latent heat that their new
doétrines are founded. But even to wave this
argument; we find that the water is not de-
compounded in the procefs, for it is found en-
tire, the phlogifton only having difappearcd,
and the heat appeared. Hence we find that,
by chemical fermentation (which fhows itfelf
by great agitation or ebulition) heat is fet free,
which brings us near to Sir Ifaac Newton’s
theory : But, as Dr. Harrington has fhown, it
is only the motion of the particles of this par-
ticular body called phlogifton. :

We have tried the truth or falfenefs of Mr.
Lavoifier’s theory by the experiments he has

produced to confirm it, and which he thinks
P moft
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The caufe of which is moft probably this ;
the intenfe heat produced acts upon the com-
buftible bodies concentrated fire or phlogif=
{ton, {fo as fuddenly to expand them, and to
break their attra@tion from the bodies with
which they were chemically united. For the
confumption of one particle of its fire, is the
means of confuming the neighbouring particles,
and {o on, till the whole body is confumed, or
broken down by the {eparation of its concen-
trated fire or phlogifton ; and from the mecha-
nical expanfion, a confequence produced from
great heat; fo that the whole texture of the
body will be broken and reduced to afhes.
This is evident from intenfe heat confuming
or burning bodies without ignition ; viz. light
combuftible bodies, as paper, which, being ex-
pofed to a great heat, will be equally confumed
or burnt, as if it had been ignited. But that
it is not ignited is evident from the air not
being acted upon by the paper : And the fame
phenomenon will take place in foul air, or in
waccuo. Hence it is evident that the paper 1s
confumed by having its phlogifton or fire {fepa-
rated from it by the heat.

From this caufe it is, that even attrition can
‘2& in the fame mechanical way, by diflolving
the union of phlogifton, or fetting loofe the
fire which form it, from its chemical unien
or attra&ion ; and when it 1s {et loofe it be-
comes heat or fire. The mechanical and che-
mical operation of bodies is eafily connected :

For inftance, take two picces of wood, and, llay
the
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the nitrous or marine acid, they will unite, fo
as to form the nitrous or marine ammoniac
falt; and the heat which kept them in an aeri-
al ftate becomes fenfible. But if this alkaline
air is expofed o ftill greater heat, it will then
become inflammable air ; and if the fame ni-
trous vapour 1s added to this air, as in the for-
mer experiment, and then fired, it will emit
an 1mmenfe quantity of heat and light; even
fifty times more confiderable, than came from
it in the former experiment; and upon ex-
amining the refiduum, an acid water is found.
Here the volatile falt has difappeared, and fire
appeared, or was difcharged in the operation.
Indeed, in the former experiment no light
comes from it, but only a fmall quantity of
heat. Dr. Prieftley fays, vol. iii. p. 415. ¢ Very
little heat 1s produced by the union of acid or
alkaline air and water, though, as I have found
by experiment, there is fome produced, whereas
the decompofiton of dephlogifticated and in-
flammable air never fails to produce a very
great degree of heat” |

Then thofe who may be called our fathers in
chemiftry were convinced that the acid and
volatile falt, by being united by a chemical at-
trattion, would form a neutral falt, i1s now
perfe@ly abfurd ; the true attraction does not
take place till the combuftion. And the true
union of the alkali and acid is not a neutral
falt, but water and an acid. Such abfurd

doé&rines need no comment,
The

£
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larly operating upon the different chemical
opinions ; and that they are upon the eve of
bringing about a gencral revolution in the
chemical {yftem. Great s the power of Truth,
and fhe will prevail! '

The prefent docirines adopted by many che-
mifts appear, when fairly inveftigated, to be {o
very abfurd, that it 1s not poflible to vindicate
them. Heat (as Dr. Harrington obferves)
muft be matter ; unlefs we adopt Plato’s opi-
nion, who {uppofed it to be fpirit. Then,
(as in their experiments) we have clearly prov-
ed, that an immenfe quantity of heat and
light comes from the combuftion of the mu-
riatic neutral falt, which could not poflibly
have been lying latent, as they call it, in the
neutral falts, but muft have been an integral
part of the alkali : Befides this would be hof-
tile to Dr. Black’s do&rine, which is the bafis
of all the late doétrines of chemiftry. For, in
their experiments, a great generation of air
and vapours inftead of a condenfation takes
place; fo that, as 1 obferved before, were the
prefent chemical do&trines brought in proof of
a generation of cold inftead of heat and light,
they would have had fome appearance of truth.
And, let me afk this ferious queftion: If an
amazing quantity of matter comes from a body
in the form of heat and light, is it not confif-
tant with reafon to {uppofe, that the light and
the heat made a part of the body ; and that,
upon its being difcharged, the body would be

altered in its chemical principles ? 4
0
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cv1dent1y can receive no pure air from it. [t
muft be remembered, that if this experiment
be not cauUUuﬂy mndué'ted, it is very dan-
gerous.’

Here it appears that two high phlogiftic

bodies, by the action of heat, without either
dephiugii’ci-cated 2ir or acids, will have their
phlogifton turned into actual heat. The oile,
and likewife the phlogifton of the fulphur, are
confumed, {o as to form actual heat, there be-
ing a flow and gradual combuftion. But, if
the operator is not very cautious, he will be
made f{enfible of the combuftion, by the ex~
ploding of the veflels.
It 1s {urprifing to fee the moft clear aud ob-
vious falts wrefted by their hypothefes. Mr,
Kirwan fays it is by the fixed air uniting with
the fulphur, the fulphur being firft dephlogif~
ticated,. Now, if we allow that the oil contains
fixed air, what was to decompound it, what to
dephlogifticate the fulphur, and what became
of all the phlogifton ? It furely muft have acted
the part of an inyifible {pirit, But by attending
accurately to the experiment, you may fenfibly
perceive a flow combuftion, with a feparation
of heat and light.

I cannot help obferving, that our prefent
chemiflts can, with the greateft facility, get over
the moft obvioufly plain fats, {fo as to prefs
them into the fervice of their hypothefes ; and
certain I am, that when the truth comes to be
known, chemifts will then fmile at their pre-

fent wrong do@rings, and modes of reafoning.
Chemidts
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gifticating the mineral acids. Were Mr. La-
voifier to take an accurate and candid review
of his experiments, he would fee the propriety
of giving up his opinion, that the dephlogifti- |
cation is produced, from imbibing the oxygen
gas. For, it 1s impofhble for him to produce
this' effect, by expofing the mineral acids to |
pure air ; and yet they fhould do it, fince their
; 3% attraction |

Inftead of difputing plain unanfwerable falls, we fhould
have fuppofed it a priori; for heat or fire muft be matter,
and that this matter, like other bodies, is capable of uniting
with other kinds of matter. There is no way of getting over
this, without fuppofing, as Plato did, that it was a {pirit.
One of the greateft philofophers, viz. Dr. Franklin, whofe
judgment and penetration in viewing into nature’s operations,
are the ftrongeft, formed the opinion of fire uniting with
different bodies. He judged from his general obfervations;
but here we have clear and obvious chemical experiments,
which will bear no other explanation. It is an opinion that
chemifts have always have entertained. ,

'The calces of metals, they fay, are formed by the metals
imbibing the oxogynous principle, which is, accerding to
Mr. Lavoifier, empyreal air, and according to Mr. Kirwan,
fixed air. Though metals are calcined by air, acids, and
water, nay fulphur; yet it is all, they fay, through their
attraling fixed or empyreal air. But to allow them the
{ftrange fuppofition, that air, acids, and water, contain either
empyreal or fixed air they themfelves teach that fulphur
contains neither of thefe airs. The immortal Scheele found
that, in diftilling the calces of metals with fulphur, the =
calx aftracted part of the fulphur’s phlogiftor, becoming
phlogifticated, and that the fulphur was changed in confe-
quence, into a volatile {pirit of fulphur; but that will befaid
is owing to the fulphur’s attrafting the oxogynous principle
from the calx. Even the calx of iron, formed by the fteam
of water, will produce thefe phenomena. I took the diffe-
rent calces of lead, minium, litharge, &c. and after difcharg-
sng all the air from them, (this fuppofed oxocgynous principle)

yet the fame volatile fpirit was formed, and the calx became
S X | phlogifticated.
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heat. Ice, by having a greater quantity of heat
thrown into it, becomes water; fo earth, by
having a greater quantity of heat thrown into
it, may become tater. Therefore, he farther
fuppofes, that by the earth’s imbibing a quan-
. tity of fixed fire, fo as to be aerilized, as in
oxygen gas, it then has the properties of water.
- Dr. Harrington has given an indifputable
fa@ to prove that fixed air, water, and the fire
of the fun, produce pure air; and I wonder
how chemifts can overlook fuch obvious ex-
periments. He fays in his Letter, p. 116,
* But after analyzing the air, we will likewife
¢ prove the fynthetic part. I took the fixed air
“1 got from the magnefia, and expofing it to
“ heat and moifture, formed it into pure air
“ again. See my Thoughts on Air, p. 307.”
“ But we have another experiment in making
“’this artificial air, which will thew us the pr
“ cefs in a more clear way, fo that we cannot
¢ pofitively miftake it; which is, making i
“ from the fixed air and the pureft water. 1
 impregnating water with fixed air, and ex-
% pofing it to the fun, the fixed air will be
“ formed into empyreal air. Agreeable to o
¢ theory, the {fun, fixed air, and water, fa
~ “rate themfelves into this compound empy
, % real air. But agreeable to their theory, th
“ fixed air is a compeund, and muft, in thi
“ procefs, have been decompouanded; that 1
1 # each ounce of fixed air muft have been d
“ compounded into three ounces of inflam
“ mable air, and one of dephlugiﬁicated“m
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the nitrous acid, and phlogiftic bodies, effen-
tial oils, &c. burn in their condenfed ftate?
And, will our modern aerial chemifts deny
this to be a phlogiftic compofition? Experi-
ments have always been the great and fure
- path to walk in, when we inveftigate the phe-
nomena of nature; but experiments without
much circumipection and knowledge, are apc
to lead philofophers into error: This we fhall
prove in this treatife, in the moft firiking
manner, and fthew, how our modern theorifts
hdave been led into fuch errors by their expe-
riments.

Effential oils and the volatile alkali are the
moft volatile bodies in nature. Thefe, when
united with the nitrous acid, the attraction of
which for the oils is o ftrong and rapid, pro-
duce, in their union, very great heat. Now,
that thefe bodies, when united, fhould not
attra&t each other, nor thould be aerilized to-
gether ; but that the volatile oils and the vola-
tile alkali {hould fo far counteraét their volati-
lity, as to become fixed, when expofed to the
{ftrongeft fire ; {hould {fo decompound the acid,
as to leave no artraction for it in its compound
{tate ; nay, to decompound it into three dif-
tinét bodies ; viz. dephlogifticated air, nitrous
air, and phlogifticated air: I fay, all this is
fuch an abfurdity, as nqt to be reconciled to
common f{enfe. But, as one error impercep-
tibly leads to another, {o 1s one abfurdity the
caufe of another; mortification is the confe-

quence, which might have been preveni:fc&
: : 5
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acidity ; they having been acids, but having
had their acidity neutralized with phlogifton :
Nay, they blunder from one abfurdity to ano-
ther. Dr. Prieftley fometimes calls phlogifton
the principle of alkalinity, and fometimes he
makes it the principle of acidity. In the
Phil. Tranf. vol. Ixxviii. p. 156, he fays, ¢ As
there 1s fomething 1n dephlogifticated air that
feems to be the principle of univerfal acidity, fo
Tam {till inclined to think, as I obferved in my
laft Volume of Experiments, that phlogifton is
the princple of alkalinity, if fuch a term may be
ufed; efpecially as alkaline air may be convert-
ed into inflammable air.” In vol. VL p. g9,
where {peaking of vapour operating upon char-
coal, and producing fixed air, he fuppofes, that

inflammable air and water produce fixed air.
Let us fee how our hypothefis agrees with
this phenomenon. But it is fo obvious, that
1 fhould apologize to my reader for explaining
it. 'The dephlogifticated nitrous air, when
richlymade, having fire applied to it, penetrates
its own phlogifton, which kindles {fuch a quan-
tity of fire, as thereby to fet loofe all the fixed
fire which formed thefe bodies, alkaline air, &c.
Jeaving the acid and water in the refiduum,
with a little aeriform matter, formed of the
acid, and fome phlogifton not totally fet loofe.
But I fhall give a long quotation from Dr.
Harrington’s Thoughts on Air, publithed in
1785. And, I think, my reader will be much
furprifed, that his principles, and the argu-
ments which fupport them, have not been
| more
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‘in a heat that would difcharge their inflam-
* mable air ; and after a little expofure I found
¢ the air had loft the quality of injuring com~
‘mon air. After this impregnation, I took
¢ part of it, and maixed it with fome of the ni-
‘trous vapour made from the pure nitrous
acid, and it regained its power of injuring
¢ refpirable air. 1 have done this alternately
‘ many times together; for when nitrous air
¢ has loft its power of turning the juice of turn-
¢ fole red, it will have loft its power of injur-
‘ ing common air. |
¢ But before the iron filings and brimftone

¢ give out their inflammable air, if they have
¢ {o far abforbed the nitrous air as to have im-
¢ bibed all its acid, leaving a refiduum, which
¢ wvill neither thew the principles of this nitrous
¢ air nor common nitrous air; (the properties
¢ of which we fhall elfewhere explain) then
¢ if they give out their inflammable phlogiftic
¢ matter, there is no acid to unite with it;
¢ therefore the nitrous air will not form this
¢ fpecies of air. But Dr. Prieftley has given
¢ us a very accurate defcription of the forma-
¢ tion of this air, by which we fhall be able to
¢ judge of its analyfis. Expofing the nitrous
¢ air to a mixture of iron filings and brimftone
¢ over fome pure water, he found that the acid
¢ was feized on in this procefs, and not the
¢ phlogifton of the nitrous air that was expofed
¢ to this mixture, in making this particular {pe-
¢ cies of air in which a candle will burn. But
¢ we fhall give the Do¢tor’s own words, vol. I1L.
. ¢ page
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* acid, and two parts of oil of turpentine, or
¢ fpirit of wine, would be perfetly dephlogif-
¢ ticated like empyreal air; nay, that it thould
¢ become inflammable and explode, and yet be
¢ dephlogifticated. Is it poffible to reconcile
¢ fuch contradi®ions? 1 thould think, the
¢ theory that leads them to thefe opinions, muft
¢ certainly be erroneous. .
¢ I fhall conclude this chapter with the fol- .

¢ lowing ftriking facts and obfervations:
“ We cannot help ftill remarking the very
¢ fingular deducions and calculations which
¢ are made, and may be made, from this theory
¢ of refpirable air, when injured air is phlo-
¢ gifticated. Dr. Prieftley {uppofes that two
¢ parts of {pirit of wine, and one of the nitrous
¢ acid, formed into an air, is a dephlogifticated
¢ air. Now, two drops of zther will make a
¢ quart of common air explode, and the refi-
¢ quum will be injured *. When, agrecable
¢ to Dr. Prieftley, this quart of injured air muft
¢ have received phlogifton in quantity equalto -
¢ what a pint of inflammable air contains f;
¢ and all this muft have come from the two
‘ drops

* Dr. Ingenhoufz fays, T have, perhaps, fulfilled thefe
conditions as near as poflible; for all the inf amrr}able.air_ ne-
ceffary for a piftol, fuch as Mr. Volta contiived, is contained
in the fpace of one fingle drop of aliquid. So thata pint
bottle may contain as much inflammable air, exifting as it
were, in a concentrated {tate, (meaning wther) as is required
to fire an air piftol many t'hngfand times.” . o' X

+ Dr. Prieftley fays, that inflammable air and nitrous air
contained equal quantities of phlug_a&np,.fmm their injuring
atmofpherical air equally alike, which is in the proportion of
one meafure of thefe kinds of air, to two of atmofpherical air,
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¢ the empyreal air before not thewing the leaft
¢ fign of acidity, either with the juice of turn-
¢ fole or alkaline air, will now after the ex-
¢ plofion neutralize the latter, and turn the for-
¢ mer red ; therefore their acids, which were
¢ undoubtedly neutralized by the lightand fire
¢ afterit’s difcharge, will be free and predomi-
‘nant. - The phlogifton which undoubtedly
“ neutralized the nitrous acid, will have been
¢ difcharged as fire and light, and therefore
¢ the explofion was {o much louder.
¢ Dr. Prieftley’s two experiments in p. 68,
¢ and 69, likewife feem to thew that the {uper-
¢ fluous acid of the nitrous air is attrated by
¢ the liver of fulphur, &c. and the phlogifton
“1is left, and for that reafon the candle will
¢ burn in it, and will fometimes explode.’
The arguments concerning the nature of
hepatic air, when mixed with nitrous air,
cannot, I think, be anfwered. Mr. Kirwan
has given an excellent paper upon hepatic air,
in which he clearly {hews that it 1s fulphur
in an aerial ftate; and that if nitrous and he-
~ patic’ airs are mixed together, ‘a confiderable
decompofition will take place. See Philof.
Tranf. vol. Ixxvi. p. 134. Let us accurately
attend to this experiment. The nitrous air is
{uppofed to be formed of phlogifticated air,
and of a little dephlogifticated air, or the oxy-
gen principle. Now, thefe two airs receive a
great decompofition in the procefs ; a quantity
of fulphur being depofited, and the refiduum,

admits a candle to burn in it with a ?e:%r
; vivi
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alkaline air is employed in this procefs, the
more eafily will the air admit a candle to burn
‘1n it with greater vividnefs: But it thould have
been the reverfe. In a word, the iﬂeas, which
- moft of our modern chemifts entertain of phlo-
giftication and acidifying airs, are the very
reverfe to what they gave fu poﬁad becaufe,
in dire¢t oppofition to this old chemical fa&,
that alkalies and phlogifton neutralize acids,
And this other important fa& may be added ;
namely, that if this dephlogifticated nitrous air
~1s imbibed by the pure nitrous acid, it will
highly phic:g:{t;cate the acid; whereas it thould
have dephlogifticated it.
[ {hould think enough has been {‘md to con=
~vince every chemift unprejudiced by the theo-
ries of modern chemiftry; though alas! they
appear not difpofed to fee the truth.
Having formed nitrous air from the acid
and vegetable oils, T added a quantity of alk
line air to it, 'Two motives induced me to do
this, To neutralize and decompound that part
of the acid, which was but loofely attracted ;
and Iakewﬁe to neutralize that part of the acid
which would fill adhere to the nitrous air.
And I proved, by experiments, that part of
the alkaline air was precipitated as nitrous
atnmoniac, and likew;lfe, that part ftill ad
hered to the nitrous air ; and, upon examining
the air, I found it was what is called the de
Phloglﬂwated air, admitting a candle to burs
init. But, need chemms be told, that it is n

‘trous air more highly phlogﬂhcatedr Nay:ch
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that difpofition, which has been the ruling
mark of our aerial philofophers, is, to make it a
point not to name Dr. Harrington. What
does Mr. Kirwan do? he does not make or
call this air dephlogifticated, but calls it de-
acidified. We have got a number of new
terms into chemiftry from their extraordin
xdeas of it. But I fuppofe he means by this, the
air 1s more neutralized; could he not have faid,
agreeable to Dr. Harrington, more phlogifti-
cated. But even to take his own term, deaci-
dified ; what bodies were there to deacidify
it but the fulphur and alkaline air? And as, ac-
cording to their hypothefis, air that will admit
of the life of combuftion, (call it dephlogifti-
cated, deacidified, or what they will) itis, they
fay, the acefcent principle or principles of aci-
dity. Then, muft not it appear to form a
chafm in reafoning, to fuppofe that an air
which has got its acid taken from it, fthould,
from that caufe, become the acelcent principle?
But fuch are their abfurdities. -

But to proceed with the arguments. Ni-
trous air expofed to phofphoric hepatic air,
and treated in the fame manner as the com-
mon hepatic air, will likewife become the de-
phlogifticated or deacidified air of modern
chemifts. But then, if this phofphoric hepatic
air is burned with atmofpherical air, which it
will do without the aid of any other combuf-
tible matter; the atmofpherical air will be
left in the very fame fituation, as if any other

combuftible body had been burned in 1it; o_rf,: |
ol 1
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ground. Modern experiments and theories
fay, that alkalies do not attra® acids. But
heat, which 1s their great agent in finding cut
the affinities and compofitions of bodies, they
fay, proves it: For, in expofing nitre to heat,
the alkali attraéts the phlogifticated air, and
the oxygen principle is aerilized. But this
18 more particularly fingular in the nitrous
ammoniac, as the volatile alkali is {o volatile.
Yet, they fay, by expofing the nitrous ammoni-
ac to heat, the decompofition of the acid takes
place, its phlogifticated part being attracted by
the volatile alkali; and this not only occafions
the lofs of the alkali’s attraction for acids, but
even the lofs of its volatility. But to advert
to experiments, which, in the opinion of aerial
chemifts, can explain every thing.

Upon expofing the nitrous ammoniac to
heat, a very great abundance of this dephlo-
gifticated nitrous air is generated. But if che-
mifts would with only to fee truth, let them
take this fame air produced from the nitrous
ammoniac, and expofe it to the dephlogifticat-
ed nitrous acid, and then they wiil know, whe
ther their theory, or that of Dr. Harrington, is
juft. If the air is dephlogifticated, upon the
acid’s imbibing it, the acid will then become
more acid or dephlogifticated ; but if Dr. Har
rington’stheory is juft, it will become the fame,
as if fo much of the volatile alkali, and a little
nitrous acid, (which he fays the air contains)
were added to it. . Upon expofing them tog
ther, the acid imbibes the air, {0 as to procl:t
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is the cafe, when the nitrous acid is phlogifti-
cated in a condenfed ftate; for, by adding a
{tronger, or dephlogifticated nitrous acid to a
body which ‘has attracted it, it will expel it.
Every chemical procefs is a proof to con-
firm this truth, that fire is chemically united
to the different. acids ; particularly when acids
are mixed with earths or alkaline falts. When
the vitriolic acid, metallic, or other earths, are
expofed to a ftrung heat, they become aerilized
into a high phlogiftic air, improperly called
dephlogifticated : But will alfo yield under the
fame procefs, phlogifticated and nxed air.
The vitriolic acid, conformable to the prefent
theories, is only a compound of dephlogifti-
cated air and fulphur, and therefore {hould
yield neither ﬁxed nor phlogifticated air; and
furely, they will not allow the earth of alum
to be a compound of either of thefe airs. The
nitrous acid will alfo, with the different earths,
yield thefe airs; and the marine acid is {o
{trongly attracted by thefe earths, that no heat
can comparatively volatilize it. A ftrong heatis
required to volatilze the phofphoric acid; and
‘therefore, the air which it produces, will be
inflammable air. See Dr. Prieftley, With the
calx of lead and this acid, he produced nothing
but inflammable air, or air of a higher im-
pregnation: But obtained it in great abun-
dance.
The phofphoric acid, conformable to Mr.
Lavmﬁer cnnﬁﬂ:s of 69 parts, of dephlogifti-

cated air, and only of 31 of its peculiar baﬁ,; :
and,
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extraordinary. He excludes phlogifton, and
invents another imaginary principle in it’s
ftead, calling it carbome; and fuppofes that
this carbone, with dephlogifticated air, form
fixed .air : Therefore, this carbone muft be very
general, as moft procelles in nature form de-
phlogicated air into fixed air: The burning of
almoft all combuftible bodies; the putrefaction
and refpiration of all bodies ; and likewife ve-
getation. So then,no body upon this globe can
undergo any change, without imparting this
fuppofed coal to the air. ‘The prefent received
chemical dofrines have given rife to, and
fan@ioned fuch extravagant opinions. When
a {cience is in it’s infancy, 1t is {furprifing to
think what vague and ill-founded opinions
men form of that {cience! And, as a proper
attention to the hiftory of any difcovery in
{cience, evinces the truth of this obfervation,
fo it is particularly true of the prefent doc-
trines refpe@ing air. This Is an enlightened
age. The prejudices and imperfeions of dark
periods are now removed. Every perfon of
learning and {cience profefles, that all his re-
{earches are to find out truth, and to receive
it by whomfoever offered. How unpardona-
ble then muft it be in fuch perfons, not to
have received the truth, when it has been {o
clearly pointed out to them. P g SRE
Chemifts fay, that by burning bodies in
dephlogifticated air, the air 1s turned to water,
to phlogifticated and fixed airs. In the re-

fpiration of animals, in the putrefaction and
~ combuiftion






162 A TREATISE ON AIR.

trines, to which chemifts could certainly ne-
ver have been reconciled, had they not wan-
dered from error to error. 'Were their princi-
ples to be unfolded all at once to a pupil of the
old fchool, he would think them the moft ex-
travagant that could be adopted. But moit
of the great names, which rank fo high in the
prefent chemical world, belong to men, who
were not regularly bred in the old {chool;
for if they had, fome of its fundamental and
moft evident principles, would not have been
fet afide for aerial flights. ; :

There are a great variety, or different kinds
of inflammable air. This air1s procured from
metals, charcoal, and fpirits of wine ; eflential
oils, and olive oil, by their vapour pafling
through earthen tubes. All thefe feem to be
high phlogiftic bodies; as they will reduce
the calces of metals, form the nitrous acid in-
to nitrous air; and likewife inflame with de~
phlogifticated air. Thefe inflammable airs
feem to be one and the {ame, as having the
fame general characteriftics. There are many
others, though formed by different procefles;
viz. inflammable alkaline air, and the marine
acid air, formed into inflammable air: See
Prieftley. But thefe likewile haveall the cha-
raceriftics of inflammable air;

Thefe different inflammable airs, leave very
different refiduums, when burnt in dephlo-
gifticated airs: And therefore fome modern
chemifts, according to the theory received by

them, will have thefe to be different 'bndi;z]s; ;
¢
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tity of fire is thrown into them, they will like
wife explode. |

The volatile alkali burnt with dephlogifti
cated air, forms principally fixed air. Fron
Mr. Milner’s experiment of pafling the volatil
alkali through a red hot barrel, in which was
mangancfe, it is evident, that as the heat expel-
led the dephlogifticated air, the alkali was fet
on fire by it; and being confumed in that ho
tube under fo great and intenfe a degree of heat,
the dephlogifticated air will be decompound
ed into the mitrous acid and water, which,
a@ling upon the iron barrel, form nitrous air.
‘Heat, by expanding the heavy airs and mak-
ing them lighter, aéls here as one might expe.
"There is no occafion to have recourfe to Dr.
Auftin’s laboured explanation of heat feparat-
ing the two airs, in which he fuppofes the
heavy inflammable airs to be compofed of in-
flammable and phlogifticated airs. -
That metals contain phlogifton, is proved
from this very fimple experiment. By expof-
ing iron to water and dephlogifticated air,
the iron will be turned into a calx, and a phlo-
giftic oily body will fwim upon the top of the

water. As our modern chemical theorifts ar
always ready to adjuft every phenomenon to
their theory, how abfurd foever it may be; let
us {ee if this experiment is favourable to them.
I grant that this ol is inflammable air conden-
ed; but, conformable to their theory, they muft
alfo allow, that the water was decompounded
in this procefs; the oxygen principle .ental_‘l;lilzg
into
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“ To fuppofe that thefe acids, by receiving
phlogifton, fhould produce dephlogifticated
air, 1s a moft fingular fuppofition indeed. If
we add phlogifton either to the nitrous or vi-
triolic acids, we produce nitrous and vitriolic
airs. But is it poffible that phlogifton being
added to one acid could make it part with de-
‘phlogifticated air, and caufe the other to part
with inflammable air ? Then, agreeable to this
theory, the nitrous and vitriolic acids are
formed of empyreal air, and the phofphoric
acid of inflammable air. But in burning ful-
phur, pyrites, &c. Mr. Lavoifier found a quan~
tity of empyreal air abforbed, and they turned
to the vitriolic acid. Therefore, agreeable to
this theory, if you burn phofphorus there 1s
an equal quantity of empyreal air abforbed,
(which he acknowledges himfelf;) but then
the phofphoric acid with this eleétrical matter
thould yield empyreal air, as well as the other
acids, if this be true. However, it yields an
air, which they fay, is the oppofite to it, viz.
inflammable air. |

“ There is juft the {ame objection to their
theory of the acids forming airs with earths.
Mr. Lavoifier {fuppofes it 1s by the empyreal
air being fet loofe. Then, how comes fome
acids, viz. the phofphoric, the vegetable, the
aerial acid, with thefe bodies to form inflam-~
mable and phlogifticated air; and the other
viz. the nitrous and the vitriolic with them to
form empyreal air. Befides, in introducing
this theory, we deftroy Stahl’s great doctrine of

phlogifton.
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continually changing: Still in the dark, he
could {ee no objed diftinétly. This induced -
him to follow an imagination unimprefled with
the firft rudiments of chemiftry, and his great
name has given authority to his conje@ures.
It furprifes me not a little to fee Dr. Prieft-
ley change his ground, with refpect to the pro-
cefs of refpiration: This was the procefs upon
which Dr. Harrington firft attacked him. That
chemift would have it to be a dephlogifticat-
ing procefs to the air; whereas Dr. Prieftley
maintained it to be a phlogifticated one. But
the Dotor,who muil be allowed to poffefs great
penectration, finding his own ground untenable,
thifts, like a wary general, to that of Dr. Good-
wyn ; yet would not, upon any confideration,
fuggeft any thing concerning Dr. Harrington’s
hypothefis. However, I am afraid, that when
this ground, I mean Dr. Goodwyn’s hypothefis,
comes to be fairly examined, it will be found
equally untenable. I can fcarcely think, that
fo penetrating and knowing a man as. Dr.
Prieftley, can be ferious in the choice of his
prefent ground. Probably he has chofen it,
through political policy, of obfcuring the fub-
jeét. Being fo accuftomed to conquer, he can-
not fupport, even the idea of a defeat.

The Doctor begins with his experiments and
arguments upon the burning of charcoal in at-
mofpherical air, from which he eftimates the
quantity of dephlogifticated air turned into fix-
ed air: But I fhall enlarge no farther upon this

‘ wrong
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greater proportion of it in the Tungs affer the
procefs than before.” But why is only phlogi-
fticated air leftin the lungs ? Why not the fix-
~ed air, into which the dephlogifticated air muft
have been turned ? Nay, why not dephlogifti-
cated air? Indeed, that the lungs have not
- power to turn all the factitious dephlogifticat-
ed air into fixed air, has been fully thewn by
Dr. Harrington, Mr. Scheele, and even by Dr.
Prieftley himfelf *. :

The Doctor, who is confined in his chemical
opinions, to his experiments in gun barrels,
&zc. never takes a more extenfive field. But
if he will confider, that his theory fuppofes,
that dephlogifticated air is the acidifying prin-
ciple; and if fuch a quantity of dephlogifti-
cated air is received every moment into the
blood, what mutft a fheep’s blood be, which is
formed from the watery acefcent vegetables,
and with all this acefcent air.  'What {fupplies

its fat that it poflefles in fuch great abundance?
That

* In the preceding experiments, and {everal others which
1 made about the fame time, I found that mice would not
live in dephlogifticated air till they had completely phlogiiti-
cated it, though they lived longer in it than, in proportion to
its purity, with refpect to common air; and for this I cannot
aflign any fufficient reafon. I had once imagined that this
was owing to my being obliged to make the mice pafs through
a quantity of water, by w ich the air was cen 1ped; but I
put a moufe through the fame water into a quantity of com-
mon air, and it lived in it till it was thoroughly phlogifticated.
This may deferve a farther inveftigation. I fhould bave put
other mice into what remainder of the deph]ngiﬁicated air,
See Prieftley’s Experiments, vol, V. p. 163.
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and neutralized with fire, or with the rays of
the fun. That upon this air’s being expofed
to the blood ; the blood, as having a greater
attraction for the air’s fixed fire, attra&s it,
and leaves the fixed air and the water in the
expired air. He alfo proves that as there is
a great depofition of water upon the lungs, fo
it is abforbed into the blood: And that the
water carries a part of this fixed air along with
it into the blood, which{eems probable; becaufe
the water has fifty times a ftronger affinity for
- fixed air, than it has for dephlogifticated air.
Likewife, that the high factitious dephlogifti-
cated air, is not {o eafily turned to fixed air,
'This is evident in the refpiration of the mice
juft now quoted ; therefore the mice could not
live fo well in it, as in atmofpherical air, till
they had injured it. If Dr. Prieftley and other
chemiils will not bewilder themfelves with
frefh experiments, but only attended to Dr.
Hlarrington’s explanation of thofe already
made, they would foon come to the true
- knowledge of what they are in queft of. Nay,
they will attain to this, if Dr. Prieftley and
others but act up to what he himfelf fays in
the preface to his laft vol. “ Let us not, how-
ever, contend about merif, but let us all be in-
tent on forwarding the common enterprize, and
equally enjoy any progrefs we may make to-
- wards {ucceding in 1it; and above all, let us
acknowledge the gnidance of that Great Being,
awho bas put a fpirit in man, and whofe infpiration
giveth bim Hndﬁ?ﬁaﬁdfng.”‘ -
- i
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then dephlogifticated nitrous air; and laftly,
phlogifticated air.” Thefe changes to take place
upon the vapour, while it is pafling through
the hot barrel, is a moft fudden tranfmutation
indeed ; but fuch are their theories, and fuch
their reafonings. ‘

T read in the analytical review (juft before
the laft fheet was printed) an extraé¢t from Mr.
Weftrumb’s experiments *. They very forcibly

' corroborate

# Mr. Weftrumb obferved, that on plunging a fpoon filled
with cinnabar into dephlogifticated marine acid air, a copious
white vapour arofe. He afterwards introduced a ftick of fir
well covered with powdered cinnabar into the fame kind of
air, when a fimilar vapour arofe, the extremity of the ftick
was covered foa coal, and on performing the experiment in the
dark, flame was frequently vifible. Thirty or forty inches of
the air, taken at the latter part of the procefs in which it is
made, was confined over water, and brought to a temperature
of 60° ar 70°. Opening it fuddenly, and throwing into it
thirty or forty grains of cinnabar, a brifk inflammation arofe,
accompanied with a fuﬁ,'m:atin% vapour; and a portion of
marine falt of quickfilver was found in the veflel, without
the leaft weffige of fulphur. 'Thirty.grains of fulphur being
treated in the fame manner, it was partly decompofed, but
without any appearance of inflammation or vapour. Cam-

hor likewife did not inflame ; but a portion of it afflumed an
" oily form. Qil of cloves was heated without undergoing
any change, Oil of turpentine grew warm, and was con-
verted into refin. Spirit of wine grew hot, fmoked, but did
not inflame, and acquired an agreeable fmell, yet was not
changed into xther. Magnefia cﬂmb_intd with the gas with-
out any heat arifing. Aerated volatile akali formed fal am-
moniac, with heat, and fome vapours. In all thefe experi-
ments there was an abforption of gas. Golden fulphur of
antimony was converted into white vapours, without inflam-
mation, and produced butter of antimony : If introduced on
the point of a ftick of fir, the extremity of the ftick was con=-
verted into coal. Kermes mineral inflamed with a clear rid-
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