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XXXIX. Continuation of an experimental
Inquiry concerning the Nature of the
mineral elaflic Spirit, or Air, contained
in the Pouhon W ater, and other Aci-
dule, By W. Brownrigg, M. D. F.R.S.
Addreffed to Sir John Pringle, Barz.
F.R. S,

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

SIR,
Redde, April 28, OU have often, with others of
1774 " my friends, been- pleafed to in- .

quire after the continuation of my experiments on
the mineral water of spa, which I promifed to com-
municate to the Royal Society, with a view to ex-
plain ¢ the mode of union that exifts between the

« air of thofe waters, and the other principles of -

¢« which they are compofed, together with the
« relation which that elaftic fluid bears to common
« ajr, and to various other bodies (¢).” Thofe expe-

(a) See Conclufion to an experimental Inquiry concerning.

the mineral elaftic Spirity or Air, contained in Spa Water, &c.
Philofophical Tranfa&ions, Vol. LV.
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fiments I, indeed, intended to have prefented to the
Royal Society, foon after my experiments on the fame
fubje@ had been honoured with its approbation ; but
was, at that time, prevented from putting them in
due form, by other more prefling-engagements; and,
afterwards, thought the publication of them the lefs
neceflary, as a fimilar mode of union between various
abforbent earths and water, by the medium of me-
phitic air, had been fo fully explained by the Hon.
HENRY CAVENDISH, in his excellent treatife on the
RATHBONE-PLACE waters (4); and the folubility of
iron in water, by means of the fame air, had alfo been
demonftrated by Mr. LANE, in his valuable experi-
ments on that fubject (¢). However, as my obfer-
vations and experiments are different from thofe of
the above-named gentlemen, and the great efficacy
of this aéreal folvent is by them fhewn, in a variety
of inftances; and, more efpecially, as a coagulating
power in other kinds of air is alfo there deteCed ; by
which, and the diffolving power of mephitic air,
many great changes in bodies are daily produced, T
therefore now lay thefe papers before you, requeft-
ing, that if, after fo long an interval, I may again be
allowed to refume this fubjet, you will do me the
honour to communicate them to that moft refpectable
body, over which you fo worthily prefide. I am,.

S I R,
Your moft obliged,
and moft obedient fervant,
WM. BROWNRIGG.
(#) Philofophical Tranfactions, Vol. LVIL p. g2

(¢) Phils Tranfs Vol. LIX,
5 PROPO~
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PROPDSITION THE FIRST..

The ferruginous and abforbent earths contained in the
Pouhon water are kept diffokved therein, by means
of the mephitic air, to which thofe earths are united.

N an Inguiry concerning the nature of the mineral
L and eafiic fpirie, or air, contained in this water,
publifhed in the T'ranfaGtionsof the Royal Society (),
it hath been thewn (&), that when the PouvHoN water
is excluded from all conta&t with the common air,
in fuch manner that the mephitic air which it con-
tains has free liberty to fly from it into an empty
bladder, this air does not feparate from the water by
any {pontaneous motion, as. it would from its rare
texture and elaftic force, was it at liberty to exert
thefe its qualities : but, on the contrary, in this fitu=
ation, it remains united to the other ingredients of
of the water, when expofed to the moft intenfe heat
that we ufually obferve, in the open air, in this our
climate.

It hath been further fhewn (¢), that this elaftic
fluid, when excluded from common air in the man-
ner before related, is but flowly expelled from the
pouHON water by a heat of 110 degrees of Fabren-
beit's thermometer, although fuch heat is fufficient
to raife water (a much heavier body) in diftillation :

(a) Vol. LV. p. 233. ‘
(b) Experiment the firft of the faid Inquiry.
(¢) Experiment the fecond..

and
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and fo clofely is air united to the other ingredients of
the water, that it is not wholly expelled from them
by a fcalding heat of 160 or 140 degrees of the {cale,
when expofed thereto for two hours.

Which experiments therefore prove, that this air
is not detained in the PouHON water, by the preffure
of the atmofphere, or by any other external force,
as is the air with which beer, or other fermentiug
liquors, are often furcharged, while they are con-
fined in bottles : but that this elaftic fluid is equally
mixed with the watery element, and with the other
ingredients of which this mineral water is compofed,
and exilts with them in a ftate of folution, or in a
fixed ftate, being attached to the water, and to the
other ingredients diffolved therein, by a force fuffi-
cient to keep them all ‘united together in one uni-
form compound, while this force is not removed by
fome external caufe.

It further appears, from the fame experiments @),
that fo long as this air continues united to the other
ingredients of the PouvnoN water, its martial and ab-
forbent earths do alfo remain fufpended therein; but,
fo foon as any part of this air is expelled by heat,
thofe earths begin to feparate from the water, which
then grows white and turbid ; and when, by con-
tinuance of the heat, more of this air is expelled,
more of the earthly particles alfo feparate from the
water, in the fame proportion as its air is feparated
from it 5 and while only a fmall portion of the air
remains, fome portion of the martial earth alfo re-
mains diffolved in the water, as appears from its

(d) See Experiment the fecond.
giving
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giving a flight tinge of the purple, when mixed
with galls: but none of thofe earths are any longer
detained in the water, than while it continues im-
pregnated with fome mephitic air ; when this air is
entirely feparated from the water, it is wholly de-
compounded, having loft its diftinguithing britk and
pungent tafte, and its power of ftriking a purple co-
lour with ‘galls ; its more volatile and elaftic prin-
ciples being exhaled, its metalline and abforbent
earths then fubfide in a white flocculent fediment,
and no other fubftance remains diflolved in the water,
fave only the fmall portion of alkaline and neutral
falts, which enter its compofition.

From this fhort recapitulation of the above-men-
tioned experiments, it therefore appears, that the
PouHON water undergoes a decompofition, when
its air is expelled from it by means of heat. The
oppofite extreme of cold is alfo found to produce the
fame effe of decompounding the Poumnon water,
when this its aéreal principle is expelled from it by
means of congelation.

For having poured fome of this water into
open tin veflels, that were placed in the com-
mon freezing mixture of fea-falt and fnow, fo foon
as the water began to fhoot into ice at the bottom
and fides of the veflels, very minute bubbles of air
inceffantly arofe therein, and were difcharged from
its furface with fuch force, as to carry with them
fmall particles of the water to a confiderable height ;
and continued thus to fly off, till all the water was
congealed. The ice was very white, from the mi-
nute bubbles of air, which were every where inter-
fperfed though it, and by which the frozen water

Vor. LX1V, Aaa con~
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confiderably increafed in bulk, fo as to rife at its
furface into a very convex form. The water, when
thawed, was white and turbid, and foon let fall
its metallic and abforbent earths in a white fediment :
it then had almoft loft its tafte; and, being mixed
with tinGure of galls, only gave therewith a flight
purple tinge. By a fecond congelation, it feemed
almoft entirely deprived of its air, and, with it, of
the remaining part of its white earths; and, when
decanted from its fediment, no longer ftruck a co-
lour with galls. From thefe experiments it therefore
appears, that fo foon as this water is deprived of its air,
whether it be by heat or by cold, it is no longer ca-
pable of keeping thofe earths diffolved, which, while
it is impregnated with this air, continue fufpended
therein,

In thefe decompofitions of the PouHoN water, by
heat and by cold, no volatile fpirit, either acid or
fulphureous, nor any other fubtile matter, has been
found to fly from it, fave only its mephitic air:
while this air is prefent in the water, its martial and
abforbent earths remain diffolved therein ; fo foon as
this air is feparated from the water, in whole or in
part, thofe earths, either in the whole or in part, do
alfo feparate from it, and are no longer fufpended
therein, than while they are united to a due propor-
tion of this aérial folvent. From whence it appears,
that this mephitic air is the medium by which the
metalline and abforbent earths contained in the pov-
HON water are therein held in folution ; and, con-
trary-wife, that thofe earths are the medium, by
which this air is more firmly united to the watery
¢lement in this compound, in which it enters as a

6 principal
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principal ingredient, and, by its folution in the water,
and its union with thefe earthy fubftances, from a
a very rare volatile and elaftic body, is reduced to a
fixed flate. ,
This diffolving power of mephitic air may farther
be proved from the recompofition of the pounon
water, by adding thereto the air expelled from it by
coftion. Butas Mr. cAvENDISH has already thewn,
that the abforbent earths of RATHBONE-PLACE
water may be rediflolved by the mephitic, or fixed
air, which had been extratted from that water; and
as Mr. LANE has alfo demonfirated, that iron is
rendered foluble in water, by the medium of me-
phitic air, I therefore fhall not, at this time, detain
the Society with my experiments on the fame fub-
je& 5 but as thofe experiments contain fome phzno-
mena, that have not yet been noticed, I may, per~

haps, offer them to the public on fome future oc~
cafion. '

SCHOLIA.

From the foregoing experiments, it appears that
the ‘mephitic air and martial earth, contained in
the pounoN waters, ftrongly attra&t each other, and,
uniting together, form a concrete foluble in water,
and readily diftinguifhed therein, by the peculiarly
brifk acidulous tafte, which it receives from this
aéreal principle, joined to a rough fubaftringent tafte,
which proceeds from the iron. ‘This concréte, like
other vitriols of iron, ftrikes a black colour with
galls, and may well be efteemed a faline body of the
neutral kind, of which the mephitic air conflitutes

Aaa 2 the
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the fpirituous folvent, and the martial earth its bafe,
It further appears, that the mephitic air is poflefled
of all the properties, by which fome of the chemifts
have diftinguifhed thofe pure and fimple bodies, or
{pirits, which by them are efteemed, in zbezr own
nature, aud of themfelves, faline, and which, in union
with other bodies, form falts that are more com-
pound. For this aéreal folvent, in like manner with
the pure acid fpirits, is foluble in water, and im-
parts thereto its peculiar fharp and acidulous favour :
moreover, in combination with various metalline
and abforbent earths, this volatile elaftic {pirit, like
thofe acids, forms various faline concretes of the
neatral kind ; inafmuch as thofe metalline and ab-
forbent earths, when united to this elaftic {pirit, are
thereby rendered foluble in water; and, in union
therewith, acquire peculiar favours, refulting, in pars,
from this their fpirituous principle, and, in part alfo,
from the particalar kind of earth with which it is
cembined. ‘This air, therefore, confidered in the
relation which it bears to feveral earthy fubftances,
and to water ; confidered alfo as it imprefles the or-
gans of tafte, with its peculiar britk and acidulous
tavour, may juftly be ftiled a mineral elaflic [pirit
of @ faline nature, and is fufficiently diftinguithed
trom all other faline fpirits, by its great rarity, and
by its acreal nature. How far, and under what
laws, this relation between mephitic air and various
faline earths, and other bodies, may be extended,.
hith not yet been fully difcovered : fuffice it in this
place to remark, that a clafs of faline bodies of a
neutral nature are here deteéted, compofed of various
carthy bafes, united to a volatile a€real fpirit, all of

which
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which agree in one common folvent, the mephitic
air, but differ from each other, according to the
nature of the bafe to which this airis united.

The agreement of thefe faline concretes with neu-
tral falts in thefe eflential properties, by which thefe
laft are diftinguithed from other more fimple faline
bodies, will further appear from their decompofition 3
which is effeed by thofe various ways, and under
the fame laws, by which all other neutral falts are
decompounded ; namely, by all thofe different ways,
by which the acid fpirits, and the terrene or alcaline
bafes of neutral falts, can be feparated from each
other.

For, firfl, the aéreal fpirit of thefe faline concretes
is forced, by fire, from its union with the earthy bafe,
which it holds diffolved in water, in like manner as
the acid fpirit of other neutral falts are expelled by
fire from the more fixed principles, which enter the
compofition of thofe falts, The degree of heat re~
quired to feparate the acid fpirit of neutral falts, from
their more fixed alcaline or earthy bafe, varies in the
decompofition of almoft every different kind of falts 3
and the extreme volatility and expanfive force of this
aéreo-faline principle renders it more eafily feparable,
by heat, from the fixed principles to which it unites,
than any other kind of faline fpirit.

Secondly. The faline concretes, formed with this
aéreal folvent (in like manner as other neutral falts), are
decompounded by the addition of fironger acids, which
more powerfully attraét the terrene or metallic bafe of
thefe concretes, than it is attraéted by their light and
fubtle a&ceal {pirit, and detaches from them the aéreal

folvent to which thofe earths were before united. All
acids,
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acids, found in a liquid form, have this effe@®, from
the light vinous acids to the moft ponderous acid of
vitriol ; fo that the affinity between thefe metalline
and abforbent earths, and this their aéreal folvent,
is lefs than that which exifts between the fame earths
and all the known acid fpirits. In all additions of
thefe acids to the fpirituous or acidulous waters, an
effervefcence has been obferved, not readily ac-
counted for, by thofe who fuppofe an acid to predo-
minate in thole waters. The confli¢t and difcharge
of air here arifes from the expulfion of the aéreal
inciple from its terrene bafe ; in like manner as the
acids of fea falt and nitre are expelled, with effer-
vefcence, from their alcaline bafes, by the more
powerful acid of vitriol. And here, by the way, it
may be proper to remark, that the vitriolic acid,
when mixed with the acidule and other chalybeate
waters, doth not preferve thofe waters from decay, as
the excellent HALEs, and others, after him, have
fuppofed; but, on the contrary, deftroys their tex-
ture, or decompounds them, by expelling their
elaftic fpirit, and entering into new combinations
with their earthy principles; thereby forming a new
compound, lefs perithable indeed than the former,
but alfo lefs efficacious in the cure of many difeafes.
When Rhenith wine is added to the acidule, the
large quantity of air that flies off may, in part, pro-
ceed from the wine; but when I mixed the vitriolic
acid with PouHON water, a confiderable quantity of
air was indeed difcharged ; but not the whole which
that water holds in folution. I therefore conjeured,
that fome part of the air, contained in that water,
smight be imbibed by the fuperabundant acid, which
I uled
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I ufed in the experiment, and that more mephitic
air might, perhaps, have been expelled from the
water, had I only mixed with it the exa& quantity
of this acid, that was required to diflolve the earthy
fubftances contained therein.. -

Thirdly, Thefe faline concretes, contained in the-
PoUHON water and other acidule, are fubjet to des
compofition, not only from acids, as before related,
but alfo from a/calies, whether fixed or volatile : all
which more powerfully attra this fubtile aéreal
principle than it is attrated by the martial and ab-
forbent earths, to which it is united in thofe waters.
And here again appears an exaét agreement between
thefe aéreo-faline concretes and various neutral falts,
in the mode of their decompofition. For the am-
moniagal {alts: (which are all compofed of the volatile
a@lecali, united to an acid f(pirit, either muriatic, ni-
trous, or of fome other kind) fo foon as one of the
fixed alcalies, or quicklime, is added to any of them,
the acid fpirit which it contains, quitting its union
with the weaker volatile alcali, this laft is let loofe;
aud the ftronger alcali, or quick-lime, takes ‘its
place; between which and the acid fpirit a new
combination is formed. The fame happens when
any afeali, either fixed or volatile, is added to the
acidulee ; their elaftic fpirit then quits the ferrugi-
nous and. abforbent earths; to which it was joined,
and forms a new combination with the alali, by
which it is more powerfully attradted than by thefe
earthy fubftances. Thefe earths, therefore, being
no longer fufpended in the water by the aéreal fol-
vent, render it turbid and milky, until they have
gradually fubfided therein, in the form of a white

fediment:
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fediment: for fuch is the native appearance of the
martial earth, as well as of all the other earths con-
tained in thefe waters, as will be fhewn hereafter.
In thefe decompofitions of acidulous waters, by
means of alcalies, no effervefcence, or difcharge of
air-bubbles, takes place; for here the air is all ab-
forbed by the alcals added thereto, and not expelled
from the water, as it 1s in the decompofition of the
fame waters, by means of ftronger acids.

When the acidule are mixed with common foap,
a two-fold decompofition takes place. The fixed
aleali, quitting the uncuous fubftances, to which
it was joined in the foap, unites itfelf to the aéreal
fpirit, or mephitic aii, of thofe waters, while this
air, at the fame time, deferts the earthy fubftances
with which it was before combined. The fame
new combinations feem to take place, when foap
is mixed with any of thofe waters which are ufually
called hard ; many of which waters have been found
to contain an earthy fubftance, diflolved by means
of this fubtile aéreal principle.

The above obferyations and experiments thew an
exat agreement, in the feveral ways, by which the
various neutral falts, and thofe {aline concretes
formed of mephitic air united to an earthy bafe,
are decompounded. It ought, however, here to be
remarked, that the faline concretes, which exift in
the pounon water, in a diffolved ftate, though evi-
dently of the neutral kind, have not hitherto been
obtained in a folid form ; owing, perhaps, in fome
meafure, to the great volatility of their f{pirituous
principle ; but chiefly to their being fubje&t to de-
campofition, from the precipitation of their earthy

bafe,
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bafe, by means of common air, during the evapora-
tion of the water in which they are diffolved, as will
be thewn hereafter.

The mephitic air of the acidule, although it is
foluble in water, and imparts thereto its britk and
pungent tafte, which has been ufually ftiled fubacid ;
and although it produces effects exa&ly fimilar to thofe
of acid fpirits (by readily uniting to various earthy fub-
ftances, which of themfelves are not foluble in wa-
ter, but, by their union with this aéreal fluid, are
rendered {oluble therein, and communicate to the
water peculiar {avours, and form therein faline con-
cretes of the neutral kind; which concretes, fo
formed, are again feparable into their component
ingredients, by all thofe ways by which the acid and
alcaline principles of other neutral {alts are {eparable
from each other) yet it differs from all acid fpirits,
found in a liquid form, in its rare texture and its
elaftic quality, and in not ftriking a red colour with
fyrup of violets, and other blue tinctures of vege-
tables; which change in the biue colour of thofe
tinGtures, is uvfually efteemed a teft of the prefence
of an acid. Befides the trials which other gentle-
men and myfelf have made, by mixing f{yrup of
violets with pure water, impregnated with various
kinds of mephitic air, in which no change in the
colour of the fyrup was obferved, I have for feveral
days fufpended pieces of linen, that had been dyed
blue with frefh juice of violets, in the mephitic air
of spa water, and alfo in that of chalk ; and, when
the linen was taken out of the faid air, did pot
perceive its blue colour in any wife changed, al-

Vor. LXIV, Bbb though
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though the fame pieces of dyed linen were inftantly
turned of a green colour, when expofed to the fumes
of fpirit of hartthorn. Whether therefore, and
under what relations, this acreo-faline fpirit may
- merit the title of an acsd, 1 leave to the determina-
tion of others. Such, however, it has appeared to
be to many philofophers, fince this mephitic air is
doubtlefs the fame with the acidum vagum fodinarum
of BoERHAAVE and others; and with the acidum
centrale perpetuum inexbauribile of BECHER ; with
the fpiritus fulpbureus aéreo-ethereo-elafticus of HOFF=~
MAN ; and the fal embrionatus and fal efurinus of
the fagacious HELMONT, which, he fays, corrodes
the ore of iron, and with it forms a volatile vitriol
in the pouHoN water. All thefe, and many other
philofophers, had acquired fome knowledge. of this
fabtile a€reo-faline principle from contemplating its
effetts; but, not having obtained it in a palpable
formy, were unacquainted with. feveral of its prin-
cipal properties. _

From. confidering the great fubtility of this aéreo-
faline principle,. its power of diflolving many earthy
fubftances, together with. its property of uniting
readily. to water, and with it, of pervading the very
minute veflels of the animal frame, without injuring
them, as ftronger acids do by their corrofive quality,
we may from thence: form fome judgement of the
great efficacy of this air, as a.de-obffruent and folvent,
in many difeafes of the human body arifing from
preternatural- concretions-and obftrutions. thence en-
fuing. If to thefe we add the great antifeptic
powers of this kind of air, whichit poffeffes in.com-

mop.
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mon with acids (and which were firft detected by
SIR JOWN PRINGLE, and have fince been more fully
explained by Mr. MACBRIDE and Dr. PRIESTLY);
we then, in fome meafure, may account for thofe
extraordinary effe@s, which this kind of air is found

to produce in the cure of many obftinate difeafes,
with which mankind are afflicted.
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