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20 On Eleétive Attraélions.

in fome mineral acid, four fubftances
come into action; ‘and now the earth,
aided by the acid which is combined
with it, effe¢ts what before it was not
able to accomplith. To render this
more evident, let us confider the 21ft
Scheme, in which, on the left hand, the
neutral falt, known by the name of vi-
triolated tartar, is indicated by the fign
‘of vegetable fixed alkali placed near that
of vitriol, Iread it in this manner: Vi-
triolated vegetable alkali, (that is, fatu-
rated with the acid obtained from vi-
triol), a denomination by which the .
proximate principles are known; and
thefe alfo appear under their proper
fiens within the adjacent vertical brack-
et. On the right, muriated lime (fatu-
rated with the marine acid) is likewife
reprefented by {ymbols, as alfo its pro-
ximate principles within their proper
bracket. Whilft therefore vitriolated
tartar and lime faturated with the acid
of falt are mixed together in water,

(which
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24 On Eleftive Attractions.

hibit the fingle, 21.——40. the double free
attractions, The following are brought
about by the acceflion of fire: 41.—4%.
and 55.—58. by diftillation ; 48.—j50.
and 59.—62. by {fublimation ; and, laft-
ly, 51.—54. 63. and 64. by fufion in a
crucible. An explanation of the new
characters is found in XI.

CurmisTs, in determining the fingle
elective attractions, are often deceived
by double attractions. The phofphoric
acid, as I fhall hereafter thew, (XXXIIL),
attracts lime more powerfully than fix-
ed alkali; yet the contrary is aflerted,
fince aerated alkali, by means of a
double affinity, precipitates phofphora-
ted lime. Even cauftic fixed alkali,
which feems a ftronger proof, caufes a
precipitation : neverthelefs, if the fupe-
rior attraction is deduced from this
alone, the conclufion will be erroneous;
for the alkali only takes away the ex-
cefs of acid which is requifite for folu-

| tion,
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28 On Elective Attrations.

the firft place, that neither mercury nor
regulus of antimony are foluble in the
marine acid, unlefs they are firft depri-
ved of a certain portion of their inflam-
mable principle. From this confidera-
tion, the procefs is eafily explicable
from a double attraction: the calx of
mercury in corrofive fublimate is revi-
vified by that phlogifton which the re-
gulus muft lofe in order to become fo-
luble in marine acid, (Scheme 58.). The
bafis of corrofive fublimate, indeed, as
well as the calces of the noble metals,
recovers its reguline ftate in heat alone,
by attrac¢ting what is wanting to this
ftate, through the ignited veflels ; but
this operation requires a far ftronger
fire than the diftillation of butter of an-
timony, in which the reduced mercury
rifes without any very ftrong heat.
With white arfenic and corrofive fubli-
mate no decompofition is effected, fince
the phlogifton neceflary for the reduc-

tion of the mercury is wanting ; but
this













32 On EleGlive Attrattions.

- has no power againft the ftronger,
(Scheme 57.).

I mave long fince obferved, that the
noble metals, though they refift the
force of fire fo obftinately, may be more
or lefs calcined by folution in acids;
and 1t will now be proper to add {fome-
thing concerning iron, which, above all,
feems liable to this change, efpecially
concerning 1ts folution in the vitriolic
acid. In the firft place, we remark
that a portion of phlogifton flies off du-
ring folution in the inflammable air ;
next, if the faturated {olution, which is
of a green colour, be filtered, and kept
in a full and clofe phial, it will remain
clear ; whereas, if it be expofed to the
air in an open veflel, it will gradually,
but conftantly, depofit ochre, a phano-
menon which arifes from two caufes.
For wvital and refpirable air attracts
phlogifton fo forcibly as infenfibly to
diminifh that which is contained in the

{folution
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42 On Elettive Attraftions.

is well known, contains filiceous earth,
diflolved in water by means of fixed al-
kali. Upon dropping in an acid, the
filiceous earth ought to be precipitated,
as really happens, unlefs the liquor be
diluted in twenty-four times its weight
of water, or more; in this cafe, no
cloudinefs is perceptible, though even
more acid be affufed than is neceflary
for faturating the alkali. We have here
an appearance of folution; but the
truth is, that the filiceous particles are
{o difperfed in the abundance of water,
that they cannot {fubfide on account of
the great proportion of their furface to
their weight. As I have elfewhere ex-
plained this at greater length*, I need
only give a fhort view of the matter
here. 1 fhall only add, that the earth
cannot be diflolved by the neutral falt
that is formed; for the filiceous par-
ticles fall down on ebullition, (which
increafes folubility upon other occa-

fions),

% Op. vol. ii, p. 36.
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52 On Elettive Attrafiions.

ly clouded by excefs of acid, and a new
tartar is exhibited, very difficultly fo-
luble, but, on account of the loofer
connection of the principles, more acid
than the common fort,

Bur it is not only tartar which ef-
fentially requires an excefs of acid. We
have long been acquainted with feveral
{alts of this kind. Salt of forrel confifts
of vegetable alkali and a peculiar acid
in excefs, (XXIV.). So alfo acid of arfe-
nic, precifely faturated with vegetable
alkali, cannot be cryftallized ; but if
there be a proper excefs of acid, we
eafily obtain beautiful cryftals, (XX.).
Hence it appears why it has hitherto
been impoflible to prepare Mr Mac-
quer’s arfenical falt in a crucible; for
the neceflary excefs has always been
expelled by the force of fire,

DuuameL and Grosse have obfer-
ved, that {foluble tartar-may be prepa-
red







54 On Eleilive Attraftions.

tar, diffolved in water, may be cryftal-
lized by evaporation, after the addition
of a quantity of concentrated vitriolic
acid, equal to one third of the falt, The
cryftals, with the acceflion of one third
of their weight, remain dry, notwith-
ftanding they are acid. More acid af-
fords a deliquelcent falt. The excefs

of acid cannot eafily be driven off by
diftillation in a retort; this end may
be more readily obtained by fufion

in a crucible.  Repeated cryftalliza-

tions are of no avail. Warthing with |

highly rectified {pirit of wine 1is the
beft method of edulcoration. 2dly,
We know, that vitriolic acid in proper
quantity completely decompofes nitre

even in the moift way, whence its fu-
perior power of attraction is evident.

There is here, therefore, no occafion
for a diftinction between the dry and
the moift way. 3dly, A third part on-
1y, or a very little more, of vitriolated
tartar, diflolved in ftrong and hot ni-
trous acid, 1s decompofed, whatever

quantity
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56 On Elettive Attraétions.

other acids, in like manner decompofe
vitriolated tartar. Glauber’s falt, or
~vitriolated mineral alkali, is alfo totally
foluble in marine acid; but about a
third part only is decompofed, as Mr
Kirwan has obferved. ##hly, Two thirds
of the vitriolated tartar, which remain
unchanged, form cryftals with the ex-
cefs of vitriolic acid, of the fame nature
with thofe which are procured in the
way mentioned in the firft of thefe con-
fiderations.

Ir we weigh thefe obfervations, it

will plainly appear that the fame thing
happens in the prefent cafe, as in that
of tartarized tartar. Suppofe b to be
{uch a portion of the vitriolated tartar,
as to contain exactly that excefs, which
the other portion & can receive. Ni-
trous acid of itfelf cannot deprive the
vitriolic of its bafis; but a attracting
it at the fame time, {fo far diminifhes
the refiftance, that the nitrous is able

to
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66 On Elective Attraétions.

that which was added or expelled, gives
the operator much trouble, by conceal-
ing the genuine properties of the other,
and therefore, if poflible, fthould be re-
moved, according to circumitances,
either by water or {pirit of wine.

NExT, fuppofe ¢ to be infoluble, as,
for inftance, a metal, let a bright and
clean plate of it be put intc the {folution
of Ad, and let it be obferved, whether
any thing is precipitated. By putting
{everal laminz in {ucceflion, we find at
laft whether a part only of 4, or the
whole, is {eparated. Sometimes no de-
compofition is effected, though the fur-
face of the metal fhould have been late-
ly filed, unlefs there be a fmall excefs
of acid ; and as far as I have hitherto
been able to colle&, it 1s not always
of confequence that the fuperfluous acid

fhould be of the {ame nature as that
~ which 4d contains or not.

Ir






(1)













52 On Eletive Attrattions.

excluded, for they are now different,
have conftant properties, exercife their
attractive powers without decompofi-
tion, and can at pleafure be obtained
perfectly alike. It is therefore proper
to inquire into their powers, Every
{ubftance that we employ is probably
compounded, and although we are at
prefent ignorant of its principles, they
may hereafter be detected.

TuEg upper ftratum of the table, if I
may fo call it, contains fifty-nine rect-
angles horizontally placed, which exhi-
bit fifty-nine different fubftances, de-
noted by figns formerly in ufe, or by
new ones, which I fhall now therefore
enumerate in the order of the adjacent
numbers, for there is {carce any one in
the following which does not appear n
the firft : 1. Is vitriolic acid ; 2. Phlo-
gifticated vitriolic acid; 3. Nitrous
acid ; 4. Phlogifticated nitrous acid ;
5. Muriatic acid; 6. Dephlogifticated

muriatic












26 On Elective Atiraftions.

been thought to difclofe the ftruture
of this acid ; but they are, if 1 miftake
not, to be underftood in a different
manner. Sulphur, when burned in a
veflel filled with atmofpheric air, and
clofed by means of mercury, abforbs
a portion of vital air, and yields an acid
of twice or thrice the weight of the
burned fulphur. The acid, therefore, is
fuppofed to have exifted in fulphur, far
lighter, and without air. The fame thing
is confirmed by the efflorefcence of ful-
phureous pyrites, which is converted
into vitriolated iron, not however with-
out the abforption of a certain portion
of vital air. ‘To recover the air inhe-
rent in this acid, vitriolated mercury is
reduced in a pneumatic apparatus by
the aid of fire to its metallic form. Du-
ring this operation, a large quantity of
vital air, which 1s fuppofed to enter into
the compofition of the acid, is collec-
ted. Of thefe facts the following feems

the true explanation. It has becn fully
proved
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82 On LElective Attrattions.

vitriol of copper by clay ; and recipro-
cally calx of copper tinges a folution
of alum, and a white {fediment is depofi-
ted ; but this effect, as I have before
explained, is owing to excefs of acid.

9.—23.] This {pace perhaps belongs
to the metallic calces. In all the tables
of attractions which have been publifh-
ed, and even in that which I offered
to the world in 1775, the metals were
placed in the columns of the acids;
but upon farther refle¢tion, I am forced
to -exclude them. That thefe fub- |
ftances are attracted and diflolved by
~acids, is known even to beginners ; but
let it be remembered that they are not,
as was fuppofed, taken up entire, and
in their complete form by menftrua:
for fome particles of the acid carry off
the fuperfluous phlogifton, while others
diffolve the calcined metal.  Since
therefore they exift in the menftruum
mutilated, and in a great meafure de-

prived







84 On LElettive Attractions.

are the calces alfo to be fet afide? They
are really diflolved ; and it feems agree-
able to the ngture of things to fuppofe,
that the fame acid would find fome
difference in fixteen different calces,
i confequence of which it would pre-
fer fome to others.  But as reafoning
is fallacious, without the teftimony of
experience, I performed experiments
with the calces, efpecially with thofe
of filver and copper. I firft procured
as faturated a folution of filver in the
nitrous acid as poflible, which I could
not indeed bring to fuch exaétnefs
that it would not redden turnfole ; but
the excefs can {fcarce be taken away
without the precipitation of the me-
tallic falt. 'To this folution I added
copper calcined by fire, and expofed it
to a heat of digeftion for feveral days ;
but though it was only very {flowly
diffolved, and the colour of the liquor
changed to a blue, no figns of precipi-
tation appeared. Another folution of

' filver,







86 On Elettive Attrattions.

ferved, that the calces attradk each o-
ther, particularly thofe of zinc and cop-
per *.  Thefe combinations, when dif-
folved in the fame acid, produce, with-

out doubt, triple falts, which deferve
farther examination.

I have inferted the metallic calx in
the order in which they are ufually
precipitated, fince it may not be with-
out ufe to be acquainted with it ; but
I have obliterated the horizontal lines,
in order to thew that the acids have
not yet been found to poffefls any power
of felection. ~

24.] 1 here place water, fince it dif-
folves moft of the vitriols, and reftores
them unchanged. I am aware, indeed,
that mercury, tin, bifmuth, and anti-
mony, are {eparated from the vitriolic
acid, upon the addition of water; but
it thould be obferved, at the fame time,

that

#* Ib.!.ﬂr- § 5: d-






88 On Eletlive Attraflions.
.

it can be fafely concluded that phlo-
gifton, in the humid way, and by at-
tracting the acid, is capable of decom-
pofing either neutral or middle falts,
whether earthy or metallic. It is in-
deed ftrongly attracted by the vitriolic
acid, as appears from the dark colour
which 1t contradts from the fmalleft
- portion of oily matter, whether this be
uncombined or intimately united with
fome other fubftance ; however, a {fufh-
cient quantity of water both prevents
the offufcation, and removes it when
it has beenlong prefent. Moreover, this
acid, though in the moft concentrated
ftate, does not affect the phlogifton of
charcoal, except by means of a proper
debgree of heat. Metals put into the
vitriolic acid, lofe a certain portion of
phlogifton, but this is the effet of
heat ; at leaft, of that degree which is
excited by the folution ; and I have be-
fore obferved that this privation is ne-
| ceflary













92 - On Elective Altrattions.

hermetically fealed for twenty days, a
fmall quantity of fulphur is feparated,
Has the decompofition of heat any
fhare 1n this phznomenon ?

THrE vitriolic acid, by the aid of fire,
and properly treated, may be phlogifti-
cated by moft fubftances containing the
inflammable principle ; but it cannot
be reduced to this ftate by means of
aerial acid. The phlogifton, in thefe
operations, works wonderful changes,
for a very fixed, heavy, inodorous, a-
crid liquor, becomes elaftic, light, and
{fo volatile, that its very penetrating
{mell threatens fuffocation, and more-
over fo weak, that vegetable acid at-
tracts alkali from it. I have not yet
learned from experiment, whether there
hence arifes any variation in the elec-
tive attra¢tions, I know that it dif-
folves alkalis ; that cauftic fixed alkali,
and pure lime expel volatile alkali;
and alfo, that lime-water precipitates

magnefia ;






04 On Llefive Attraétions.

phlogifticated vitriolic acid fhould re-
jeét them; and there are fome experi-
ments from which it would appear that
it really is fo. Zinc, which is quickly
diffolved in diluted vitriolic acid, is
changed, by the fame acid properly
phlogifticated, into a white powder,
which feems neither to be taken up by
vitriolic nor marine acid. Each par-
ticle of the menftruum muft be loaded
‘with phlogifton, otherwife thofe which
are free from it act at firft in the ufual
way 3 but when they are faturated, {olu-
tion ceafes. It is faid, that, by the aid
of heat, the zinc is attacked, and that
a quantity of inflammable air is extri-
cated ; but I have not yet feen this.
Flowers of zinc are taken up by
the phlogifticated acid. Iron agrees
with zinc, except that when it is too
much calcined, it 1is {carce {oluble.
Copper is not vilibly changed in this
menftrnum. Metallic precipitates pro-
cured by alkalis are by no means to be
confidered












98 On Eleftive Attraétions.

25.] Water feems to prevent the ac-
ceflion of phlogifton. The acid juft ex-
pelled from nitre, by vitriolic acid, con-
tains about two-thirds of its weight

of water.

26.] The nitrous acid foon detaches
from the metals that portion of phlo-
_gifton which impedes folution; and
when heat is employed, it {fometimes
goes beyond proper bounds, infomuch,
that being too much calcined, they .
cannot be held in folution. Thus, tin
and antimony are taken up with vehe-
mence, but are foon let fall again to the
bottom. |

In the dry way, the fame order as in
column firft, as far as I have yet been
able to learn, is obferved. Phlogifton
occupies the firft rectangle, for in de-
tonation the acid forfakes both ponde-
rous earth and vegetable alkali to u-
nite with phlogifton. Whether it be
converted into vital air, I do not here

enquire,
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the colour which has been made to dif-
appear, returns upon the fmalleft addi-
tion of phlogifton ; even the folar rays
induce a yellow colour, and caufe the
acid to emit yellow fumes, as Mr
Scheele has obferved.  Smoking ni-
trous acid, moreover, furnithes a fine
proof, that different colours depend up-
on the different denfity of phlogifton ;
for if nitrous acid, when red and con-
centrated, be diluted with about a fourth
part of its bulk of water, it aflumes a
beautiful green colour, and yet emits
red fumes ; but an equal, or a greater
portion of water makes it blue, while
twice or thrice i1ts bulk deftroys all co-
lour. The red {moke which rifes {pon-
taneouily, or may be driven off by heat,
prefervés its elafticity in a clofe veflel,
and cannot be reduced to a liquid by
cold ; it is therefore properly called
aeriform nitrous acid. It is abforbed by |
water, which, with a certain portion,
becomes blue ; witha larger, of a beau- |
tiful }
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110 On Elettive Attraltions.
\

{fmell, if the greater mafs be confidered
as hot aqua regia ; it is not eafily fo-
luble in water, and fcarce leaves an
acid tafte, when made to pafs through
it 3 but if it be confined over water
for twelve hours, four-fifths are abforb-
ed, and the refiduum confifts of com-
mon air : that which has pafled through
water 1s capable of making {olutions,
but the unwathed 1s the moft efficaci-
ous. It fhould therefore be collected
in cylindrical phials, fucceflively adapt-
ed to the neck of the retort, which,
when full, thould be clofed with glafs
ftopples. A little water is beforehand
put into the phials to abforb the muria-
tic air. - Subftances which are to be ex--
pofed to it fhould be put in with the
ftopples. It attacks phlogiftic bodies
with great vehemence ; whitens all the
colours of vegetables ; reddens martial
vitriol ; diffolves all the metals direct-
ly, and affords the {ame falts which are

formed by the acid entire, which may
alfo
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fore they can be diffolved in acids, i¢
admirably confirmed by the power pol=
fefled by the dephlogifticated marine
acid, of diffolving them all. This
feems to take place according as the
phlogifton adheres moreloofely to them ;
but whether the order is the fame as
that of the preceding acids, muft be de-
cided by future experiments. Its vo-
latility prevents its a&ion in the dry
way.

As marine acid is already fufficiently
provided with phlogifton, it refufes a
larger portion in its liquid ftate ; but in
its derial form, having a larger furface,
and being freed from its aqueous
cover, it {feems to admit more ; nay, even
to attra@ it with avidity, and when
fufficiently fupplied with it, to become
inflammablé. It may perhaps be {fu-
{fpected that dephlogifticated marine
acid is nothing but the acid m an .

aerial form ; on comparifon, however,
I
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XVIII.
|  Colurin Seventh, Aqua Regia.

WE have now no difficulty in explain-
ing why a mixture of nitrous and marine
acids fhould be capable of diflolving gold,
though neither of them of itfelf attacks
this metal. Gold muft firft be deprived
of a portion of phlogifton, after which
it 1s taken up by various menftrua.
Now the nitrous acid, {feizing phlogifton
with great avidity, eafily decompofes
the marine, whether it be difengaged
or united with any bafis, as appears
both from the finell of hot aqua regia,
which is exactly like that of the de-
phlogifticated marine acid, and like-
wife from the effeét, for this men-
ftruum, thus deprived of phlogifton,
can repair its lofs from any metal ; in
confequence of which, gold becomes
foluble, particularly in the marine

acid,












118 On Elettive Attractions.

tion, it does not form argentum cor-
neum ; nor with fixed alkali does it
yield vitriolated tartar, or Glauber’s
falt, or digeftive or fea falt ; with lime
it regenerates fluor ; with magnefia it
forms a cryftallizable falt ; with terra
ponderofa, an efflorefcing compound,
and with clay, a fweet and vifcid falt,
like jelly: it alfo diffolves {iliceous
earth itfelf, which totally rejects all
other acids, (XLIV.) |

It is indeed true, that this acid is
generally adulterated with a little of the
marine, whence, without doubt, the re-
femblance of {fmell ; but is the origin
of the nitrous acid therefore to be de-
duced from the marine, becaufe both
are prefent in aqua regia? How fmall
the portion of the acid of falt is, ap-
pears from the very f{paring precipi-
tation of filver and mercury from the
nitrous acid. The fluor acid, as far as
I have yet found from experiment, |

neither
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which quitted the acid when it came to
be diluted in the {olution.

In the dry way, the order of this acid
is made the fame with the preceding,
though it remains to be determined by -
experiment.. Itis certain, however, that
fluor mineral is not decompofed by cau-
ftic fixed alkali, (Scheme 571.), though
aerated alkah effects a decompofition ;
but it is in confequence of a double
elective attraction, (Scheme 63.).

XX.
Column Ninth, the Arfenical Acid.

That admirable difcovery, which dif=
clofed the compofition of marine acid,
at the fame time points out a method
of acquiring pure acid of arfenic.
Macquer’s arfenical falts indeed fthew
evidently the acid nature of white ar-

{enic 3
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is gradually dephlogifticated ; {o that the
liquor of the receiver is divided into two
ftrata, and in a few hours all the arfenic
difappears : at this period the liquors

fhould be diftilled to drynefs in a retort.

That which 1s collected in-the receiver,
confifts of butter of arfenic, and ma-
rine acid unmixed ; but the white re-
fiduum in the retort, which fhould be
heated red hot to free it completely
from acid of falt, exhibits real acid of
arfenic in a folid form, (Scheme 17.),
which is eafily foluble in water, |

Tue other method, is as follows: |

let two parts of pulverized white ar-

fenic be diffolved in a tubulated glafs |
retort, in {even parts of marine acid, |
by flow boiling. Let the liquor col-

lected in a receiver luted to the retort,
be poured back, and at the {fame time
three and one-half parts of nitrous acid,
of the fame {pecific gravity asthe above-
mentioned marine, be added ; then let a

' receiver
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are the chief object of the prefent dif-
fertation.

It attracts lime moft ftrongly, and
forms with it a faline combination, in-
{foluble in water, whence we may eafily
perceive the neceflity of lime-water in
the refining of fugar. The juice of the
{fugar-cane has an excefs of acid, which
prevents the concretion of the fugar.
For if this acid be added to a folution
of perfect fugar, it will not yield cry-
ftalline grains, but a glutinous mafs,
Nothing can therefore be of greater
{fervice than lime-water, which not on-
ly abforbs the uncombined acid, but
likewife forms an infoluble falt, that
either falls to the bottom or floats in
the froth. Alkalis indeed faturate thig
acid, but they form {alts which can
{carce be {feparated on account of their
{olubility. ,

PONDEROUS






134 On Ele&live Attraétions.

indeed f{ublime, almoft unaltered, but
the greater part is refolved 1mto an acid
liquor, which will not cryftallize, as
alfo happens to the fublimate, if it be
again fubjected to the operation. . Du-
ring this deftruction of the acid, a great
guantity of inflammable air and aerial
acid is extricated. ‘The acid of fugar
undoubtedly abounds with undétuous
matter, yet it is of a very fubtile na-
ture, for in the fire it leaves no traces
of charceal or foot.

XXIII,

Column Twelfth, Acid of Tartar.

I nAvE above explained the nature
of tartar, (IX.), and fhall now briefly
mention the procefs for obtaining the
acid pure. To an hundred parts of
cream of tartar, diffolved in boiling wa-|
ter in a tin boiler, let fmall quantities

of
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ter be filtered and added to the decant-
ed liquor. We have here a folution of
acid of tartar, which, if evaporated to -
drynefs, affords near thirty-four parts of
a cryftalline mafs. To try whether it
contains any vitriolic acid, ‘let one or
two drops of a folution of {fugar of lead
be dropped into the diluted folution, a
white fediment will immediately fall
down, upon which concentrated vine-
gar thould be poured, and it will {oon
difappear, if it confift of lead, faturated
with acid of tartar ; but vitriol of lead
will not be diffolved. Should {ome of
this be detected, it thews that the acid
of tartar is adulterated ; but it may be
eafily purified by digeftion with a fmall |
quantity of tartarized lime. On the
other hand, if too little vitriolic acid
has been added, fome acid of tartar will
remain in the refiduum, which 1s eafily

tried by throwing it on red hot coals ;
‘ for pure gyplum neither grows black
in the fire, nor emits an odour of {pirit

of
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rence, but I have not yet been able to
afcertain the limits.

- From what has been faid, it appears
that lime, with refpect to acid of tartar,
has the fuperiority over vegetable alka-
11, which is alfo true of ponderous earth
and magnefia ; for thefe earths, when
deprived of aerial acid, and added to
an exactly neutral {folution of tartari-
zed vegetable alkali, in a few minutes at-
tract the acid of tartar in a heat of dige-
{tion ; and evident figns of uncombined
alkali appear on adding the proper tefts.
Mineral and volatile alkali exhibit the
{fame phznomena. To afcertain whe-
ther lime or ponderous earth prevails, I
dropped lime-water into a {folution'of
tartarized ponderous earth, by which it
was quirlzkly rendered turbid, fo that
every doubt with refpe& to the fuperior
attraction of lime is removed.

CRYSTALLIZED
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riment. Acid of tamarinds, and per-
haps of berberries, feem to agree in
all refpects with that under confidera-
tion.

XXIV.
Column Thirteenth, Acid of Sorrel.

SarT of {orrel is vegetable alkali fa-
turated in excefs with a peculiar acid,

and therefore of the fame nature as tar-

tar. To obtain this acid pure, is a
work of difficulty. The vitriolic, ni-
trous, and muriatic acids, attract indeed
the bafis, but it is very hard to free the
acid, thus fet loofe, from all impurities.
An hundred and thirty-feven parts of
chalk perfectly decompofe an hundred
of this falt, attracting both the {atura-
ting and exceflive acid.  The clear li-
quor yields thirty-two parts of aerated
vegetable alkali ; nearly the fame quan-

tity
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out addition, inay be reduced to acid
cryitals.

XXV.
Column Fourteenth, Acid of Lemon.

AvrtroucH the acid of lemon has
been long known, it has been but fuper-
ficially examined. The exprefled juice
is to be freed from mucilage and feecu-
lent matter, by a long fubfidence, and
thould then be expofed to cold, that the
watery part may be frozen. It feems
to contain a little vegetable alkali, for
upon dropping in acid of tartar, in a
few days a fmall quantity of tartar is
found at the bottom. Stahl affirms
that acid of lemon, {aturated with
crabs-eyes, and with the addition of
a little fpirit of wine, infenfibly af-
fumes, if it be kept in a phial flightly
ftopped, the nature of vinegar. An

f:qual_':
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LY
ey,
- - »

XXIX.

Column Eighteenth, Diftilled Vinegar.

THis acid, produced, during fermen-
tation, from the preceding, which may
in fome meafure be denominated crude,
differs from them in the great infe-
riority of its attraétive power for
¢arths and metals ; but, on the other
hand, exceeds them in fubtilty, not
being altered by diftillation. Vinegar
alfo contains phlogifton, but more in-
timately combined, or at leat more
concealed. It has been mentioned a-
bove that acid of tartar, digefted with
water and fpirit of wine, affords vine-
gar. B. de Vigenere long ago obfer-p
‘ved, that cryftals of tartar {ometimes
form in vinegar *. An acid alfo, very,
nearly refembling vinegar, may be pro
cured by diftillation from guaiacum
_ and
* Du feu & du fel, cap. 35. 1608. |
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acids. For this alkali attracts the acids
in the fame order as the vegetable, with-
out acquiring any excefs, by which the
obferver micht eafily be mifled. The
acid of fugar {eems more powerful than
- that of tartar ; thofe of forrel, lemon,
and amber, weaker ; but their order
with refpect to each other has not yet
been {ufficiently afcertained. Next fol-
low the acids of ants, milk, and ben-
zoin, which are fironger than vinegar.
Acid of borax is expelled by vinegar,
as alfo the perlate acid, the nitrous and
vitriolic fully phlogifticated. 'The ae-
rial yields almoft to all; it however
precipitates folutions of flint, fulphur,
and oil; it even expels the acid of
Pruffian blue. Vegetable alkali takes
up copper and tin, but their places are
uncertain. ;

In the dry way, the acids of phuf-;
Phurus, borax, arfenic, and perlatum, are

fuperior on account of their fixity,
(IV.):
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or in a falt foil. It differs from the
preceding; being both weaker, (XII.‘i
XIV. XVL), and generating different
{alts with the fame bafes. The acid nﬁ
tartar dne; not in any refpect change;'
fea falt, (Scheme 12.), which affords
an eafy method of diftinguithing it
from digeftive falt. For the acid of
tartar is the beft teft yet known for de s
tecting the prefence of vegetable al-
kali in any mixturé, as it decompofes
all the falts which have this bafis, fome
totally, others only in part, (IX.). This
decompofition is denoted by the depo-.
fition of tartar, which, if the dofe of
alkaline falt be confiderable, and the.
folution concertrated, becomes
tible in an inftant: a fmaller quantity,

|
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5 -
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efpecially in a weaker {olution, re=
quires the fpace of a day or two.
: : |

: P o1
' As to the order of attractions repre=-
fented in this column, I have not found!
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it to differ from that in the thirty
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yields a blue folution, which is obvious'
even to the eye, for the colourlefs fo-
lution 1s foon deprived of phlogifton,
by being expoled to the air, and there-
fore immediately begins to turn blue,
ypon coming into contact with the air.
On the other hand, the blue folution
lofes its colour, in the way above men-
tioned, fince the alkali more willingly
attacks copper but a little dephlo-
gifticated, than that which is much
calcined. = The force with which vo-
latile alkali attracts dephlogifticated
. copper, promotes the effect of the air.

" VorLaTiLe alkali detonates with ni-
tre, whence it manifeftly appears to con-
tain phlogifton, and that as a Proxi-
mate principle, which is feparated by
the calx of manganefe, quickfilver,
gold, and various other fubﬁance%, in
confequence of a ftronger attrn&mP;
and then an elaftic fluid, of a peculiar

nature, is obtained, which probably is
: the







o §
T 1 TP ar |
r (i rE F - ¥
) BT = = s - -
1L b L 1 = 1 el | i W]
1L | w 4 L L O L e rl
; s | o
[ 3. [ : 18§ | L 1
3 iy A e =i T 1 T =k =5 ul T | "
- N
q - l o il - L 3 s r i K
b Y 3 1 =y . . 3 -
= | X =g 1 TR 5 1 i & - =
-~ 11 shatml 11T | - % 1 - | » -
A 3 o A & - ¥ ! .
1 ey i | | [ F ; . f
LAY | 571 1 c J -1 L !
1| | ¥ LY F b I L
T8 11T &t 1 1
1 !





































: 1 -. " o+ i
1
1 1 =% 1 ¥
| - t il -
1 ) | § i nr i -]
£ o s - ¥
JLLODY | r 4 J d % a
AT . % - - F .
- s ) -
- 5 £ ERE r :
- . 3 " ! T - . b s
- 1 ! 1 . 2 el ]
{ " 1 L A . L11LE -
+ = f- - - - - .
i L LTI L - . JA4 - , L, '
= sE R B § - - 1 Y i -
4 ot e LS i . o L
| L L N Ei Ll L [ L x -
1 — i - — "~ - .+ " "
1 - > T = I
| . - 1 =Ta : - = -
’ AL
» 4 Fom Iy
1.5 § r
& JTILLIC B d
4 - r - = i
- - 5 A 4 § .







¢ |
194 On Elettive Attrations.

]
.l*
,

proper fubflances, but moft eafily by ib

fixed alkah | LG ;

SoME of the moderns reckon earth of
ivory among the fimple earths, but im-
properly, for it is doubtlefs a com-
pound, and, like earth of hartfhorn, con-
tains bothaerated and phofphorated lime,

| XLV.
Column Thirty-fourth, Water.

‘SincE fand in a very attenuated and |
volatile ftate preferves a level, fo that a-
nimals may be drowned in it; fince
pounded gypfum fetin a kettle over the
fire {eems liquid, not to mention other
inftances, why may not liquids in gene-
ral be confidered as folid molecules too
fubtile to be perceived by the fight,
however aflifted, and on account of
their levity, bulk, figure, or by the in-
terpofition of another fluid, moveable

' with
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and then the vaft furface is able to ab-
forb a far greater quantity of heat than
before ; and is it not thus that all eva-
poration produces cold? On the other
hand, the excefs of heat being gradual- |
ly diminifhed by the coolnefs of the
air, or in any other way, the bulk of
the vapours 1s contracted, and they are
condenfed at laft into drops of water.
If the matter of heat goes on.to de-
creafe, the particles drawing near to
conta&t lofe their refpetive mobility,

and concrete into ice. What is here-
after to be faid on the {ubject of fpeci-
fic heat, will farther illuftrate thefe re-

marks, (XLVIIL.).

SALINE,gummous,and fpirituous fub-

{tances are efpecially foluble in water.

In what order the falts are taken up,
has been hitherto little examined, nor
is this an eafy tatk. Concentrated vi-

triolic acid takes water from a {olution

of vitriolated vegetable alkali, of alum,
vitriol,
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obtained by various means. An ounce
of nitre, expofed to heat in a pneuma-
tic apparatus, affords 500—600 cubic
mches of air, far better, efpecially at
firft, than common air. Nitrous acid
poured upon many metals and earths,
and then abftracted to drynefs, yields
firft nitrous air, if any phlogifton be pre-
fent, and then more or lefs of vital air.
Vitriol of iron, copper, and zinc, and
various vitriolated earths, nay, lapis ca~
laminaris, manganefe, and the calces of
the noble metals acquired by precipita-
tion, afford, when expofed to a due de-
gree of heat, a portion of vital air du-
ring their reduction. = Hence it may
be juftly concluded, that this air can
indeed be obtained without nitrous
acid, but that by means of it a much
larger quantity is procured, fo that it
is fcarce to be doubted but that it en-
ters as a principle into the acid, or the '.,_;
acid into it. In the former fuppofi-
tion, fomething muft be removed, which







202 On Eleétive Attrattions.

weaker by it, and at length, by the aid
of a certain portion of the matter of
heat, acquires an aerial form, being
changed into the aeriform nitrous acid:
with a greater portion of phlogifton,
nitrous air is formed, containing the
acid faturated ; may not, therefore,a |
farther addition of phlogifton or fpeci-
fic fire, as the increafe of weight {eems
to indicate, or both thefe caufes, pro-
duce a new variation, and may not this
be vital air? This opinion is, however,
liable to difficulties, which fhall be
mentioned in the fequel. Meanwhile,
granting thefe pofitions, and afluming
Mr Scheele’s hypothefis, the phenome-
na accompanying its : generation admit
of a confiftent explanation. = We know
that the acid as prefent in nitre may be
- phlogifticated by fufion. = The cohefion
is diminifthed in proportion to the in-
creafe of phlogifton, and by a certain
quantity is totally deftroyed, fo that it
is changed into vital air, and may be

' expelled
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TuEe fubflances which furnith vital
air without nitrous acid, cbntain, for
the moft part, fome metallic principle,
which, when acted upon by a firong
fire, decompofes either their inherent
{pecific heat, or that which flows in
through the veflfels. The noble calces
{cem by thefe means to be reduced
to a metallic form, without the addi-

tion of phlogifton, even {fuch as neither

receive any aerial acid, nor contain

any nitrous air, as gold diflolved in

dephlogifticated muriatic acid, and af-
terwards precipitated.. The lgnﬂble
calces of lead, iron, zinc, manganefe,
and perhaps others, are alfo capable
of decompofing heat, but cannot retain
a quantity f{ufficient for their reduc-
tion.  Manganefe does not indeed

grow black from the action of heat a-

lone ; but by the affiftance of vitriolic
acid, it fixes a quantity fufficient to

render it foluble. Such phznomena E
fometimes, though rarely, occur in the - :'

F humld

-l
b







206 On Elective Attrattions.

the produdion of any elaftic fluid, 1
have treated. minium in like manner
~ with the muriatic acid; but in this 'r.:r--ﬁ
peration the menftruum muft be made
to boil. Then aerial acid is extrica- "_
ted, as alfo dephlogifticated marine a-
cid, and the vital air fcarcely amounts
to one-fourth. I have no doubt of the
exiftence of aerial acid in the minium;
but it remains to be tried, whether it
be prefent in minium recently prepa-
red. I cannot determine this, fince it
1s not made in Sweden. It probably
does not unite with the lead during
calcination, but is afterwards attracted
from the atmofphere, as happens with |
regard to lime. But the origin of the
vital air is an important enquiry.
Some deduce it from the dephlogifti-
cation of the aerial acid ; Mr Scheele
from the decompofition of heat. All
minium, hitherto examined, contains a
fmall portion of magnefia nigra, which
is capable of decompofing the matter
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experiments will fhew that it is not the
real one. |

” |

-

C.] The relation of vital air to other
bodies is now to be confidered. There
is no fubftance hitherto known, on
which vital air acts more readily and
efficacioufly, than on nitrous air. At
the inftant of conta®, the whole mafs
almoft hiffes, turns red, grows warm,
and contracts in bulk. The enquirers
into nature are not yet agreed about
the caufe of thefe ph@nomena. There
are two prevailing opinions, of which
one will probably prove true. Mr
Kirwan has thus explained it ¥, Phlo-
gifton is more ftrongly attracted by
vital air than by nitrous acid ; where-
fore the nitrous air is dephlogifticated,
lofes its nature, and the red vapour of
nitrous: acid is produced, which water
readily abforbs. But vital air, faturated
with phlogifton, forms aerial acid,

' and

* Phil. Tranf. 1782.






210 On Eleflive Attraétions.

turbid by a very finall quantity of
aerial acid, accidentally mixed with
vital air ; but the diminution, if it be
repeatedly pafled through recent lime- i
water, may arife from another caufe,
for water abforbs one-fourteenth of its
own bulk of vital air ; if, therefore,
fufficient quantity of water be prefent,
the whole diminution may happen in
this manner. In Mr Scheele’s hypo-
thefis, the relation of vital to nitrous
air is alfo made to confift in the de-
- phlogiftication of the former ; but it is |
faid, that the matter of heat is gene
rated by this combination, which, in
the prefent cafe, is not abforbed by any
of the furrounding bodies ; for the ni:
trous air changing from fluidity to a

liquid ftate, muft give out a portion
of {pecific heat, teo be diftributed a-
mong the contiguous fubftances, and e-
vidently pafling through glafs. On what
foundation this origin of heat refts, I
fhall hereafter examine, (XLVIIL.). .
2L . Tl
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prudent management, the whole bulk of
air is found to have in great meafure
difappeared after the extinction of the
flame, and the cooling of the appa-
ratus. The refiduum affords corrupted
air, {carce ever mixed with aerial acid.
This diminution 1s explained, as before,
in two ways. It is impoflible to deny,
that a contraction of bulk muft take
place, if vital air be changed, by combi-
nation with phlogifton, into aerial acid,
which is heavier, and has lefs fpecific
heat ; but the farther change of aerial a-
cid by phlogifton into corrupted air, a_
lighter fubftance, and therefore necef
farily occupying a larger {pace, feems
ill to agree with the finall portion which
remains after deflagration, though even

the whole of the inflammable air fhould
become fixed. ‘

Ir we fuppofe both airs perfectly
pure, this inflammation would {eem the
moft fimple of all ; for there is no fu-
perfluous principle prefent, either to!

oive







214 On Elettive Attrattions.

The method that beft fucceeded with
me, was to introduce a fmall piece into |
the glafs veffel, and fet fire to it, by ap-.
plying the flame of a candle externally.
This was repeated as long as the bits,
fucceflively introduced could be made:
to deflagrate. ~After the apparatus had
grown cool, there never remained aboﬁv%
one-fourth, often not above one-tenth
of air, and fometimes ftill lefs ; ¢ *

air, from the phlogiftication of the vi-:
tal, feems fcarce admiflible. We have
in this experiment no uncombined phlo-

bulk might be diminifhed. 'The diffi-
culty is, however, leflened, by the ab-
forbing power of the uncombined pho
{phoric acid, of which more will
faid hereafter. Sulphur may be burr
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oils, when decompofed in clofe veflels
by fire, gives out aerial acid.

Heparic air, dephlogifticated by vi-
tal, depofits fulphur but flowly ; where-
as nitrous air is decompofed at the mo-
ment of contact.

MeTALs, being loaded with phlogi-
fton, cannot but be expofed to the
power of vital air. The ignoble ones |
are decompofed more or lefs quickly,
according to circumftances ; the noble
refift obftinately : however, the pureﬁ"*
gold, when fufed, and fufficiently rare-
fied by the focus of a lens, 1s forced to.
part with fome of its phlogifton *..
Mercury, which {feems intermediate be- |
tween the noble and the ignoble, when |
fufficiently heated, is well and quickly
calcined in vital air, but remains un-
changed in corrupted air, as Dr Prieft-
ley has found. 1 hava experienced the

| | {ame’

# Macquer Di&. de Chimie.
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lieve, has any one elfe: it remains,
however; to be tried, whether the bulk
of the aerial acid, when expelled, cor-
refponds to the above-mentioned dimi-
nution. The increafe of weight is
afcribed, with great probability, to ae-
rial acid, when it 1s prefent ; but I can
fcarce doubt that fomething is contri-
buted by the increafe of {pecific heat.
Nor is the abforption of moifture by a
{fpongy mafs, like that in queftion, al-
ways to be neglected.

BesipEs thefe fubftances, many more .
are undoubtedly changed by the action
of vital air, efpecially thofe contain-
ing - phlogifton ; but the mode is un-
known. T |

XLVIL

e
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gained an aerial form, by a proper in-
creafe of {pecific heat, it receives the
name of inflammable air. In the next
paragraph, we fhall find data from the
analyfis of charcoal for eftimating the
weight of phlogifton in inflammable
air ; a cubic decimal inch of inflam-
mable air is equal in weight to ;%3- of
an affay pound, and it contains as much
phlogiﬁun as two pounds of forged iron,
ii'e. 155 ¥ 3 therefore ‘Frie=_L1 soive
the weight of fpecific fire neceflary to
~ the aerial form, of which more will be
" faid in the next paragraph, (XLVIIL |
C. E.). " I fpeak here only of the in- §
flammable air of metals: that which
organic bodies yield, appears to be lefs
pure, and efpecially combined intimate-
ly with a portion of aerial acid.

PrurocisTon is perhaps to be found
in all bodies, though in many it is con-
cealed by its exility. The attrations

of

* Analyfis Ferri, p. 24.
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come magnetic, but cannot acquire
enough for redution. In general, the
redueing portion of phlogifion adheres
much more weakly than the coagula-
ting. ‘Thefe attradtions are in fome
meafure analogous to thofe which acid
of tartar exerts wpon falts containing
vegetable alkali, (XXXVIL.). When
the do&rine of affinities 1s brought to
perfection, 1 forefee that it will often
be neceflary to adduce the fame fub-
flance in two or more different ftates.
Here the black and white calx of man-
ganefe may be introduced feparately 5
but the former does not act by its
fingle power, for it requires to be aflift-

ed by an acid. That, therefore,

which is placed in th1s column is the
white.

A PLACE can fcarce be allotted to vi-
tal air, as it has fcarce any effect, unlefs
it be affifted by a double affinity, or a
great degree of heat. We have before

| {poken
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are more fimple, and feem adapted to
this end.

Nirrous acid decompofes fulphur,
very flowly indeed without boiling ; but
it {eparates the principlesof muriatic
acid in a middle temperature.

~ DepHLOGISTICATED marine acid does
not act upon fulphur ; but it gradually
decompofes white arfenic, and imme-
diately refolves phofphorus into a
white fmoke.

Tuoucu the precipitation of metal-
lic folutions by complete metals is real-
ly the confequence of a double attrac- 1
tion, yet a fingle attraction would be
fufficient, could phlogifton. be fupplied
in a proper ftate. The inflammable
principle has a different attraction for
different calces, and combines with
them to {aturation ; after which, the
metals fall down in a complete ftate,

and
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effect the decompofition. Water a-
lone gradually extra&ts the acid part
of phofphorus, but very flowly, and.
thus renders the combination of the
metallic calx with phlogifton more
ealy. We have experiments yet more
dire¢t. A {folution of acid of arfenic
i water 1s made to acquire a reguline
form, by paffing a ftream of inflam-
mable air fhmugh it, as Mr Pelletier
attefts ¥. The {ame, thing happens to
fome other metallic folutions. Metal-
lic calces may be reduced by the flame
of pure inflammable air; which alfo
happens if they are immerfed in this
air in clofe veflels, and expofed to the.
focus of a burning glafs, as Dr Prieftley
has found. The air is diminithed in:
this operation ; but the refiduum retains;
its former mnature, and is juft as fit:
for contributing to reduction as be--
fore. Befides, it 1s well known, that!
fome metallic ca{lces may be reduced

b]"f

* Journal de Phyfique, 1782,
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whole city. Here the effect far ex-
ceeds the caufe. But in this age, al-
moft all philofophers agree, that there
is a peculiar matter of fire, which has
graﬁty; exerts an attrative power;
poflefles other peculiar properties very
palpable in various cafes, and capable
of being accurately determined. I
therefore think it fuperfluous to dwell
any longer upon the proof of this pofi-
tion. 'The nature of this mattée is a
point much more difhcult to be deter-.*,__,
mined, and affords a fine field for the
exertion of the greateft abilities. I
think there can be no doubt that it:-“,‘:i
ought to be called the matter of heat
rather than of fire. Fire is the action
of heat when increafed to a certain de-
gree, and, therefore, foon pafles away
after the confumption of the fuel ; but
the heat continues though ‘it becomes
rarefied, and is diftributed among other
~ bodies. There is always heat in fire;
but all heat is not fufficient for ex~
citing
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compofition as a proximate principle ;
in which ftate it is denominated phlogi-
fton. The great fimplicity of this hy-
pothefis recommends it; but it cang
{carce maintain its ground, fince it has
been fhewn that uncombined phlogi-
fton 1s  nothing but inflammable air,
(XLLVIL.). - Light {feems moreover to
be inferior in tenuity to heat. 14

Secondly, Others argue, that elementa-
ry fire, which in a ftate of liberty occa-
fions warmth, is not only different from
phlogifton, but fo oppofite that one
every where expels the other, at leaft i
in part. Air during® phlnglﬁltatmn*
gives out much Ipecific fire, which,
when free, heats, calcines, caufes igni-
tion, &c. It is proved, that the very
attenuated matter of heat is not equal-
ly diftributed, and in proportion to the
bulk of bodies, as Boerhaave afﬁrmed
but that each body, by a peculiar ﬂt-‘l
tration depending upon its nature,

acquires
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cefs, both in England and Sweden, that
it now feems to reft on a fure founda-
tion ¥, The function of refpiration has
‘been particularly illuftrated by Prieft-
ley and Crawford,

THE third {yftem is that of my faga-
cious friend Mr Scheele, who thinks
that the matter of heat is not fimple,
but compounded of phlogifton and vi-
tal air, clofely combined, and that light
confifts of the matter of heat, with an
excefs of phlogifton. His Treatife on |
Air and Fire will beft fhew how he ar-
rived at thefe conclufions. This hypo-
thefis is not without its difficulties,
which I every where mention ; it how-
ever feems to agree better with expe:
riment than any other, and therefore I
have often adapted my explanations to

1T. B

# See Crawford on Animal Heat, Magellan du Fen
Elementaire, and Wilcke, in the Stockholm Tranfac-

tions of 1773,~1781.
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to which the fpecific heat of other
bodies of equal weight, and the fame
{fenfible temperature, is referred and
exprefled in numbers *, which indicate
the proportion, but not the quantities.
Let us fuppofe two bodies, 4 and B, of
the fame weight, whofe {pecific heats
are as a to b; let the {enfible heat in
the vicinity of the bodies be increafed
by the quantity m, which is to be di-
vided between 4 and B, the former
:::Em, and
b

will receive an increafe —
B

a+b atb
ik a-l-a_,_hm b + a‘_;_?‘“- This
is alfo the cafe if m be fuppofed to be

thﬁ latter — —

~ negative, or to denote a diminution, for
in either cafe fuch a diftribution will

take

% See Mr Magellan, who has given this theory am

elegant mathematical form. The method of deter-
mining the fpecific heats differs from that of Wilcke,
but the events agree ; a circumftance which not a little

confirms the truth of the dotrine. ¢
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cuity of any body reduced to a fphere
of the diameter 10, the internal fur-
face will be as the {quare, that is, as 4
10 X 10 = 100. Suppofe now this va-
cant {pace to be divided into ten equal
{pherules, of which let the diameter, }
to avoid fractions, be exprefled by m, .}
and the internal will be as 1o m 2.  If
it be divided into an hundred {pherules, ©
it will be as 100 #?, and fo we may

go on as long as we pleafe. Thus the
internal furfaces increafe as the fize
of the pores decreafe, and, in the {fame
proportion, the fpecific heats, if I am
not miftaken. As the pores amount
always to more than half the bulk, and
in moft inorganic bodies altogether
elude the fight, however aflifted, by =
their minutenefs, the external furface
may be neglected as infinitely fmall,
and this perhaps holds concerning the
peculiar force of attraction. The in- }
ternal ftructure of bodies may indeed f'-:
be truly compared to a {ppnge, thnughf:é |

. the i






I -
- -y
- | -
> K 3 - 1 =
s i g 4 | !
- ’ - : L= ) - =
- - - ot — - =
x ] o { 4y 9 - -
= - . 2 5
mimf y . [ -
3 a I : {i
i ’ il
N 3 - 1 o= w
] | E







242 On Elettive Attrattions.

transfer heat to rarefied air, I conclude
from their fudden condenfation into
drops. It is obvious, that evaporation
is much forwarded, in this cafe, by the
rarefaction of the air. - The moifture
is diffolved by the heat which flows
out, and is, therefore, expanded into
vapours that are vifible, and productive
of cold, as is well known. The air,
however, can fcarce deprive the glafs
of its heat, without the expanfion of
the water into vapour, for ‘when rare-
fied, it acts very flowly on the dry
- globe of the thermometer; abundant
moifture acts more efhcacioufly than
when it is in fmall quantity ; nay, inge-
neral, the more volatile 1s the liquor
ufed, the lower does the mercury de®
fcend. Therefore vitriolic zther, high-
ly rectified fpirit of wine, cauftic vola-.
tile alkali, water and effential oils,
thould, it would feem, be placed in thﬁ |
feries after air.
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from experiment, to vary with the
ftate of the body. In the folid ftate
it contains leaft, in the liquid more,
and the fluid, in which there is the
weakeft cohefion, has the moft {fpe-
cific’ fire. Within the limits of the
ftate of {olidity, no variation has as yet
been obferved, though without doubt

the fpecific heat ought gradually to in-

creafe, in proportion to the approxima- |
tion to liquidity, and wvice verfa. It can |
fcarce be doubted that fuch variations
are perceptible in the ftate of fluidity.

L

‘Dogs this ftratum of fpecific heat, |
which involves the fmalleft particles of it
a body, in any way affect the weight
of the whole? Without doubt this fub-10]

L - s
S 8 el P S M i o s g s

" e,

tile matter has gravity, and when it is
fo fixed to the body by attraction, as |
not to a& upon the thermometer, it ’
ought to caufe an increafe of weight. In |
folids, indeed, it confltitutes but an in- |
~ finitely fmall augmentation, fo that the |

weight

. |

-
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and that our ufual concentrations leave
a confiderable quantity of fuperfluous
water, we fhall be obliged to own that
the fpecific heat of the vitriolic acid,
deprived of all extraneous water, ought
to be reduced to 3, and probably
ftill lower. Now Mr Lavoifier aflirms,
that the increments of the acid refi-
dua exa&ly anfwer to the weight of
the vital air loft during the operation ;
whence, he juitly concludes, that this
air has been abforbed by the acid. As
the {pecific heat of phofphorus has not
yet been determined, a like deduction
cannot be made with refpect to it.
Meanwhile, thefe experiments, inftitu-
ted with a- very different view, feem
not a little favourable to Mr Scheele’s
hypothefis. When the vitriolic acid is
~{et at liberty by the combuftion of
{ulphur, its {pecific heat ought to be in~
creafed in the proportion of 3: 1. This
increafe i1s found upon experiment to
have taken place. At the fame time,: =
an
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ther the liquid which we find, does not

originate in part from extraneous moi-
fture. A very accurate weighing of
the refiduum likewife, without any fo-
reign additaments, may perhaps ferve
- to determine the abfolute weight of
heat, which promifes the illuftration
of many obfcurities. Laftly, we fee
the prepofterous manner in which the
gravity of heat has been hitherto
fought ; metals, the heavieft of all bo-

dies, have been ufed for this purpofe

'llllﬁ t.

THE laft ten years are remarkable, a-
mong other things, for the change of
manj' {fubftances into an aerial - form. a
And it is certain, that the generation
of elaftic fluids is highly worthy of ex-
~amination. The experiments which
have been hitherto made, feem to in-

dicate,

B
.y
|

3. Tuar )

though thf:_y were of all others the moft
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whether it can put on that of air, can-
not be determined a priori. .

2. THAT the principal caufe of this

transformation is to be fought in the matter |

:_;f' heat, which fubtilizes fubftances, and
gives them elafticity, by loofening their
particles. No elaftic fluid is found
~ without a large portion of {pecific heat;
nay, phlogifton itfelf is refolvable by
thefe means into an elaftic,form. The
matter of heat comes in fome procef-
{es, either from the fire itfelf, when,
for inftancé,-the aerial acid is expelled
from chalk, inflammable air from iron
by heat alone ; or when it is extricated
bj; the vitriolic acid, for in the new
~ combination the acid cannot retain all

its {pecific heat ; what is fuperfluous is

extricated, and either totally or in part |
abforbed by the air that is generated.
This will be well illuftrated, if we take
; equal portions of water, and add to the

firft, cauftic vegetable alkali, to the fe-
| cond,
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refponding to its quantity. The other
elaftic fluids fhew the fame thing ; the
contiguous bodies are cooled during
their production, and heated when they
are fixed.

3. PurocisTon appears likewifz to be
neceffary. Thus the acids, as the vitrio-
lic and the nitrous, which in a ftate Uf
purity contain no phlogifton, are refol- _
ved by warmth into elaftic vapours, but
are condenfed into drops on mere cool-
ing ; but, by the addition of phlogifton,
-~ afford permanently elaftic fluids: this
{fubftance 1s therefore to be confidered
as a bond, affixing the neceflary quan-
tity of heat. The fame thing hﬂldsfil,
with refpe to hepatic air, which can-
not be obtained from fulphur, without
the addition of phlogifton. But the
acids which always contain phlogifton,
as the muriatic, that of fluor, thofe pru«i'

cured from the vegetable and animal
g : Jcmgdom,.;
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phlogifton, and furnithing the necefla- ﬁ:
ry {pecific heat 5 for the bulk is much
augmented. Other inftances of varia- |
tion arife from the diminution of phlo- -
gifton: {fuch is that elaftic fluid which
s called dephlogifticated fea falt. 'To this
head we may alfo refer that air which
is procured from nitrated volatile alka-
li, digefted with magnefia nigra, and
‘which refembles corrupted air.  The
power of magnefia nigra in dephlogis
/ fticating other {ubftances is well known.
That which 1s generated by the explo-
fion of fulminating 'goid, in which‘_{b’ﬁie, |
degree of dephlogiftication certainly.
takes place, is of the fame nature *.

ArtuoucH the quantity of phlogi
fton in various bodies fhould decreafe,

far from deducing from this circum~
ftance any mutual repulfion. The aug-

together do not warrant {uch a conclu=
fion s
#* Opufc. vol. ii. pp. 167, 162.

-
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mediate between aerial and =zthereal
fubftances ; for it paffes through the
pores of glafs, but not thofe of metals
and other opaque {ubftances.

Hence the neceflity of determining
the weight of the fpecific heat, in the
analyfis of aeriform fluids, plainly ap-
pears.  With refpect to mflammable
air, I have before offered a fketch ; and
I truft that Mr Kirwan, who has fo fuc-
cefsfully engaged in this tafk, will not
neglect this important part, fince the
analyfis will be otherwife imperfect ;
and when it is once known, their na-
ture and origin will be wonderfully il-
luftrated. X

¥

Here follows a table of fpecific, as
far as they have been hitherto invefti-
gated. I thought it proper to difpofe
 them according” to the three ftates of
folidity, liquidity, and fluidity. The
fpecific heat of ‘water is denoted by

unit}u
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épinit}nsl are fupported by ftrong argu-
ments. It is, therefore, of great im-
portance, that the nature of the combi-
nation of phlogifton and vital air
thould be demonftrated. Mr Kirwan
thinks the aerial acid is the produét ;
and by his fagacity, has been able to
render this opinion very probable :
there 1s, however, flill room for fome
- doubts ; when thefe have been remo-
ved, the fyftem of Scheele will fcarce
be tenable. It is probable, that; in the |
two firft cafes, a part of the {pecific
heat is exprefled by the compreflion of
the pores, and-accumulated when the
dephlogifticating temperature commen- -I
ces, and is afterwards increafed by thai
furrounding air. The ignition or 111-'7;l
flammation of inorganic bodies is pro- ;i
pagated to others that are capable of ;
it, by conta& or vicinity. All bodies
may be ignited ; a few only can be in- %
ﬂamed {uch are fulphur, Phﬂfph{}rus,‘i
mflammable*
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axsimas, totally deftroys the finoke which:
is brought through the fire-place.

" Wuen the inflammable air, and, of
courfe, the flame fail, the conflagration
is diminifhed, and hﬁthing but char-
‘coal and athes remain. In a clofe vefz §
fel the charcoal amounts to one-fourth,
{eldom to one-fifth of the weight of |
the wood ; but in the open air, great
part of the charcoal is refolved into
athes. 'This is effeted by a double at-
traction ; the vital air folicits the phlo-
gifton, while the alkali and alkaline
earth attra&t the aerial acid. In a
clofe veflel charcoal refifts the moft |
intenfe fire. This fubftance is nothing |
but a combination of phlogifton and
~ aerial acid, a {pecies of fulphur which
is found intimately combined & with
cauftic alkali and alkaline earth, and
hence it approaches, in fome meafure,
to the nature of hepar. By combuftion™
m the open air, oo parts of charcoa 1

contain {
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and combuftion. Meanwhile; it a-p-»j
pears from preceding obfervations, that
1 part of phlogifton can fix nearly |
5+ of aerial acid. The fpecific heat
of wood is a little greater than the {pe-
cific heat of gharcoal, of equal weight.

MorEoveR charcoal has a peculiar
attraction for elaftic fluids.  Ignited
charcoal abforbs, during refrigeration,
about 6 times its own bulk of any kind
of air. If the hot coal be cooled in
quickfilver, or in a void fpace, it never:
thelefs retains this power of abforption,
and, when immerfed in air, exerts it
inftantaneouily, as the celebrated Fon-
tana has obferved. This air is expelled
by water or any other liquid.

THE parts of animals are, in like
| manner, confumed and converted 1
charcoal, which, however, feems to _"
bound more in phlogifton, and to 1
tain it more obftinately. I have not

:-,:
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a more violent motion than ufual,
and the heat is at the fame time in-
creafed, an effect to be aferibed to '-'_-._:
quantity of air refpired, and by no
means to fri¢tion in a body full of li-
‘quids.  Animals without lungs have
their temperature depending on that
of the medium in which they live ; to
us they feel cold, not to adduce any
more proofs of the efficacy of the air.
But the manner in which the effet is
produced, is connected with the pre-
fent enquiry. Dr Prieftley contends
that common air ferves to carry off
the {uperfiuous phlogifton of the body.
Dr Crawford afterwards embraced this
opinion, and has admirably illuftrated
the whole procefs. ' Having not' yet
{feen his pamphlet, I have borrowed

my idea of his {yftem from Mr Ma- |
gellan’s eflay. The fpecific heat of
common air is to that of aerial acid, as
69: 1, fo that if thefe two fluids were t
receive an addition of heat of one de4 ¥
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that the blood may be rendered capable
of receiving the due fpecific heat,

Arr this is pretty confiftent, and
highly ingenious: but that all the fun-
damental parts of this theory, which
are certainly not improbable, may be
further illuftrated by new cxperiments,

I thall add a few remarks

1. IT remains to be afcertained, whe-
ther animals or vegetables contain moft
phlogifton. I know no exper:ment
which decides this queftmn and 1t
{feems indeed very difficult of folution,
for the problem ‘is, not cuncemmg‘é
this or that particular part, but tnp
compare the whole body of an ammali
- with a vegetable of the fame weight.

If we confider our food, confifting en-
tirely of organifed bodies, we fhall fin
that they have been for fome time dead %
before they appear on our tables, of—-i
ten long before ; and there can be no
doubt,
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phlogifton is. the agent in the prefent 1'
cafe. We have other means of bring-
ing about the fame diminution. Thus
the pureft vitriolic acid, added to wa-
ter, -excites a great heat. The water
combined with the acid cannot retain
all its former fpecific heat, wherefore
the fuperfluous part is fet free, and that
without the aid of phlogifton. While
the blood is circulating, various changes,
may diminifh the {pecific heat, which
indeed {eems neceflary, that the parté
at a diftance from the heart, may con-
tinually receive fome heat.

3.1 kNow no experiment which di-
re¢tly fhews that the blood imparts
phlogifton to the air. The air is in-
deed corrupted, but that this can only =
be effected by phlogifton, is a mere 3§
fuppofition. ~ On the contrary, by
the conta&t of blood, nitrous air 1is
B | A dephlogiftigated’
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fundamental queftion, concerning thg g
change of vital air into aerial acid, and
of this into corrupted air ; an opini-
on which every day feems to receive
confirmation. Mr Kirwan has lately
communicated to me a new experi-
ment of great importance, made by Dr
Prieftley: That calx of mcrcufyv'
which is commonly called precipitate
per fe, and which, when expofed to fire,
yields pure vital air, afforded but % of
vital air on the addition of iron filings,
and £ of aerial acid. If the filings had
{fuffered no degree of calcination, this
refult feems to decide the queftion
Meanwhile, I .rejﬂice,' that it 1s reducec
to fuch a ftate, that we cannot long re.
main uncertain,
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weak folution, emitting an hepatis'
fmell, and turning black on the additi-
on of nitrated filver, or acetated lead.

VorATiLe hepar, ei)teiﬁed from ful-
| Phur dlihlled with {al ammqmac and
lime, is very foon deeompefed in- the
open air, fince pure volatile alkah at-
tracts the aenal acid in preference to
fulphur, That th;s alkah ls fupermr
to earths, appears from what has been
{aid 3bmre It is well knewn, that mer-
cury and arfemc take fulphur ﬁﬂm it,
for thefe metals and even their ealees k
when added to the volatile heP,gr are
mmerahzed in the moift way ; the for-
mer yielding emnabar, and the latter
red arfenic. It is probable, that this
18 true of ether calcined metals-
I—Ienee it appears, that the calces of
metals may be eomb;nedwlthﬁfulphur,_ ',
;:ruth w;li'ie'h ochre of iron {heﬁrs clearl ‘
;md dueé’cly 5 for by being mned with
)ﬁllphu:r, it ylelds eﬂ:lerefeent vitriol : the

oper atm.
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afcertained by their mutual precipitati-
ons; but as diftin& reguli are fel-
dom obtained by thefe means, the ope-
ration ought to be frequently repeated,
that the truth may be fully determi-
ned : the places of nickle and of cobalt
are as yet uncertain. Gold, platina,
zinc, and perhaps manganefe, refufe to |
unite with fulphur, unlefs they be con-

joined with fome proper additament,

L.
Column Thirty-ninth, Saline Hepar.

SarLine liver of fulphur has no place
here, except in thofe cafes in which it
{fuffers no decompofition. It diffolves
and retains almoft all the metals, zm(}i
alone excepted ; but no one has afcer-
tained with what force it attracts them, '
and whether they can be mutuall'_
precipitated in the dry way. They
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19

procured by alkali is a true calx of e
gold, is evident from the want of bril-
liancy, its folubility in aqua regia with- -
out producing red fumes, its power of
tinging glafs, &%. The calx is diffol- ?_;
ved by the acids of vitriol, arfenic, fluor,
tartar, phofphorus, fat, and above all,
by the acid of fea-falt in its entire
ftate ; but the {eries remains to be af-
certained. The acid of ants has not
this power, at leaft it does not turn yel-
low ; the calx, however, foon grows
black, but is not reduced, fince it is ta-
ken up by muriatic acid. The fame
thing is true of vinégar; but inftead
of a black colour, an obfcure purple is
produced. The acid of Pruffian blue,
faturated with calcareous earth, preci-
pitates gold from aqua regia, in the
~ form of white powder; but when too
much is added, it diflolves the {ediment.
The powder of gold precipitated by
~alkali, in like manner grows white,
| ‘when |
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lu¢tantly to unite. The fame thing
holds with refpect to moft other metals,
concerning which let this admonition

fuffice.

Gorp is foluble in faline hepar,
though it rejects fulphur.

LVI

Column Forty-fifth, Platina. g

Wuat has been juft faid of gold, is]
applicable in great meafure to platma,
which, however, in the ftate of a pre-
cipitate, is foluble in more acids, as in
that of fugar, forrel, lemon, ants, and
in vinegar. The acid of Pruflian blucé

feems to have no power either as a pre-
cipitant or a folvent. '

TuaT platina is always contamina
ted with iron, in my opinion, indicat
nothing
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THE experiments of the celebrated
Dr Lewis feem to indicate that platina
is in fome degree attacked by liver of
fulphur.

LVII,

Column Forty-fixth, Silver.

MurraTic acid attraéts filver more
ftrongly than any other, and takes
it from all the reft.  The acid of fat,
however, feems to equal it. It is pro-
bable that the acid of Pruffian blue is
fuperior to none but the aerial. By the
former faturated with lime, filver is pre-
cipitated from vitriolic and nitrous
acid, i the form of a white powder,
but is rediffolved when too much is ad-
ded. The acid of fugar feems to come
next that of fat, for it decompofes lunar i
vitriol by attracting its metallic bafis :

nitrated filver is precipitated by the
vitriolic
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LVIIIL.

Column Forty-feventh, Mercury.

MERCURY, in point of fufibility, con-
ftitutes one extreme among the metals,
and platina the other. The former re-
quires only fuch a degree of heat as is
rarely wanting in our atmofphere, but -
when the cold 1s increafed by art to i}
the temperature denoted by 40° of the
Swedifh thermometer, this metal like- |
wife begins to concrete, and, in due
time, becomes quite hard. Dr Pallas
fays that it was feveral times congeal-
ed in Siberia by the natural cold. In
its common ftate, therefore, it is to be
confidered as a metal in fufion; and
fince, in its folid ftate, it ig nearly as
malleable as lead, it by no means ough
to be placéd among the femimetals, =
ﬁthélrwife the whole clafs muft be con-
5 e fidered]

AL

i
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of ants does not, as we learn from Mar-
graaf, diflolve, but reduce the calx.
The ftations of acetous acid, phlogifti-
¢cated vitriolic acid, and the acid of bo-
rax, remain to be afcertained with
greater accuracy, The calx of mercu-
1y, precipitated by mild alkali, com-
bines with the aerial acid ; but this me-
tallic falt is not foluble in water. The
acid of Pruflian blue decompofes aera-
ted mercury, and forms cryftals. This
acid precipitates filver from its folution
in nitrous acid, when made in the cold,
in the form of a black powder. Whe-.
ther it prevails over the vitriolic, and
thofe ftill ftronger, by its fingle power,
has not yet been determined by experi-
ment, :

LIX,
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tains no aerial acid, feems to attract it
with the fame force as fixed alkali, for
the calx in this ftate renders the alkali
cauftic in part, as reciprocally happcns :
to the aerated calx when put into the
cauftic ley.

~ Pure fixed alkali, and alfo uné&u-
ous oil, diffolve the caix of lead. '

LX.
g | Column Forty-ninth, Copper.

Acrip of fugar occupies the higheft §
rectangle, fince when it is dropped in
to vitriolated or muriated copper, it
feizes the metal, and exhibits at the
bottom of the veflel a greenifh tky-blue
powder. Acid of tartar likewife preci-
pitates thefe falts, but not fo quickly;
it forms blue cryftals.. The muriatic §
acld is fuperior to the vitriolie, for blue

vitriol 1
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of nitre, are expelled by the vitriolic,
and the acetous by the arfenical ; but
the ftrength of the reft has not been
fufficiently examined, The Pruffian a-
cid, without affiftance, - decompofes ae-
rated copper ; but fcarce any other
compound of -this metal, - 'When com-~
‘bined with alkali, it decompofes them
all, by means of a double attraction,
and the precipitates are rediffolved
when too much is added. The other
acids take up only part of thefe fedi-
ments ; what remains is of a white
colour. Volatile alkali totally diflolves
them ; the colour of the folution is a §
bluith green, but they are again preci-

pitatﬂd by water.

!

Arkaris and oils attack copper, §
but in what order is not known. |

LXI,
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the ftrongeft atcraction for iron ; and it
does indeed precipitate it from the aerial
acid, but from no other, as far as L know,
unlefs it is faturated with alkali, that
is, by means of a double elective at-
traction. 'The following places remain 4
to be confirmed by farther experiment ; -
it is, however, certain that the acetous

acid 1s inferior to the arfenical.

l-'i-i'f-

LXII.
Column Fifty-firft, Tin.

In almoft the whole of this column
the feries is doubtful, and very diffi- |
cult to be afcertained, fince tin re-
quires an excefs of acid to be fufpend- %
ed. It is certain that the acids of arfe-
nic, and fugar of milk, yield to the vi:
triolic and marine, while they are {u
perior to the acetous. =~ The acid o

fat

-
| |
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- anumber of drops of water, equal to thaj:
of the precipitants, caufed no permanent
cloudinefs, or elfe added acids, which |
may be procured in a concrete form, :
as moft of thofe juft mentioned, Thefe

acids, in like manner, decompofe a fo-
. lution of bifmuth in the vitriolic acid: -.
which menftruum, when diluted, attacks
the calx ; but to diffolve the regulus,
it muft beina concentrated fiate ; and,
in order to {eparate the phlogifton, it
muft be evapara&ed t¢idryua{'ﬂx ent

DISTILLED vinegar: bmled with - the_
calx of bifmuth for half an hour, does,
in reality, diffolve part, as appears from
the tafte, the addition of phlogifticated
alkali, and the above mentionéd acids
what is diflolved. cannot be precipi-
tated by water, unlefs perhaps in great |
quantity, and by long ftanding. The
regulus is diffolved in the-{ame man
ner, but fo fparingly that it can fearce
be afcertained. -~ What has' been faid

o e R R R e =y T T ra
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purified, " it cannot be refolved inta
ethers, though it be ever fo long tor-
tured, both in the dry and moift way; |
laftly, fince no one has produced by
{ynthefis, a mixture agreeing with
nickle m the properties above men- i
tioned, from copper, arfenic, purified §
cobalt, iron, or other metals fufed -':
gether; for thefe feveral reafons, I can-
not but -confider nickle as a diftinét
metal, till I am better informed b
new experiments. Moft chemifts have |
been feduced by the extreme difficulty
which attends the' purification of it.
It is indeed always.cﬂntammated wi -1;

arfenic, cobalt and iron, fometimes
alfo with copper ' and other metals. |
Eﬂppeﬂ “is‘eafily feparated, arfenic with |
great difficulty, the laft veftiges of co- i
balt with fll greater, but iron by ne
‘method hitherto difcovered, as 1s re-
Jated more at length in my differtation
lon this metal. I do. not, therefore,
X JEOE EhCT wondet
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difficult of fufion, and does not yield |
a blue glafs on the addition of white
arfenic ; it, however, gives a very deep.
green to acid menftrua, and fhews thc«
abuve mentioned cr:termns

other, and appears in the form of a
whitifh green infoluble powder: It i :;. |
likewife precipitated by acid of furrei‘
The acid of fat yields to the nitrous.
The other places remain tu be deter‘

-

il
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LXVI.
Colvintn %ﬁ}yﬁ?ﬁb ‘Cobult.

p”a‘?ung a réd colour to all 'thi: ac’lﬂsf
and volatile alkali, when it is diffolved
in them ; in the teddifh afh-coloured
precipitate - thrown down ecither by
cominon ‘or phlogifticated alkali;
strrading faline hepar from tickle i in |
the dry way ; in ‘refufing to combing §

with filver, bifiuth and lead by f'u_ﬁtfn il
which mictals ‘do not Teject nickle uns.
lefs it 'contain 'too much cobalt; in- a 1
fuperior richnefs of ‘its colour; for
which reafon, though it ‘be prefent in

the finte maffs, in far lefs quantity ‘than §
nickle, yet it prevails ; for a regulus
containing a much larger portion of
nickle, yields neverthelefs a red folu
tion in acids, without any {hade of |
green, and with a flill more

= < d
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now a folution of yitriol, upon the ad-

dition of muriatic acid, (or of fea-fale,
which contains it, and then the decom-~ |
pofition is effected by a double -attrac- |
tion), immediately acquires this pro=
perty, and in a dry ftate of the air, |
writing is turned green, and becomes
legible. I fay, when the air is dry, for
when' the letters are invifible, if the

paper be put over 11'3‘??1}’ burned llmeﬂ;
or concentrated vitriolic acid, in. a
clnfe Phlal they {foon become mamfeﬂ, ;
Fire, therefore, or heat, acts’ only by..l
drying, which is agreeable to Hellot’s
explanation. Cobalt precipitated with
Phlog'iﬁicated alkali, 1s neither {hluble |
in phlogifticated alkali, nor acids. |

Acip of arfenic is incapable of ta- |
king cobalt from vinegar, at leaft it
caufes no precipitation. The uthe;
places remain to be further ez~
amined. i
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LXVIHI,

Column Fifty-feventh, dntimony. 3

i4

‘THe attractions of antimony have
as yet been but little examined ; the
examination is indeed attended with
difficulty, fince the folutions require
an excefs of acid, The firft place
belongs to the acid of fat, and the
next to the muriatic 3 the vitriolic is
expelled by the daccharine. The vi-
tiiolic, mitrous, and muriatic, are fu-
pertor to the arfenical; to which,
however, the iacetous yields. I have
not yet been able to afcertain a greater
number with accuracy.

LXIX.
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I

whence I at firft conjectured, that it |
was the fame as platina ; it feems to % |
refufe fulphur ; it yields a perfeétly pel-
lucid and colourlefs vitriol, of which the
cryftals are parallelopipeds. The calx,
when deprived of almoft all its phlogi- |
fton, is black ; but when it has a fuffi-
cient quantity to be capable of folution
in acids, it is white; when in combi-
nation with a ftill larger portion, it ac-
quires a reguline nature. The black
calx, in the fire, gives an hyacinthine
tinge to borax, and a purple one to mi-
crocofmic falt ; but on the addition of
«a fufficient quantity of phlogifton, both
~colours difappear. This metal parts
with great difficulty from all its iron;
but who knows not the difficulty of fe-
parating the laft veftiges of foreign
matter, when it is furrounded by o-
ther particles, which ~attra¢t them
ftrongly, efpecially if the mixture be
refractory ? '

THE |






318 On Elective dttrattions,

mitne, fat, and arfenic, expel the aces
The :uef’: is. doubtful. &

filver, tin, and fiderite, combine with
manganefe, The other merals remain |
to be tried. Liver of fulphur fearce
- {eparates the alloy of iron, but dl.ﬁblm |

heth metals t@g&thm |
R ot it 3 s
Columpn Fifty-ninth, Siderite.

- Twuis metal, which renders iron cold-
fhort, feems to me to be different from
all others. The few circumftances
which I have hitherto been able to ob- =
{erve concerning it, may be feen in m;_r-
c,ﬂ?ay on that fubje&, Much remains
for mveﬁlga,tmn ; and I have been obli-
: ged to put off my refearches for want
&f materials to work upon. The three
common
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tain (though T have little doubt of it) that pure fixed
alkali will effect this change. That the aenal acid

mentmn of an eff'ervefcence

P. g6. 1. 2.] WHENEVER the author difpofes fub i
{ftances by conjeéture or analogy, he takes care to in h
fn:;rm his reader. As he therefore {peaks pofitivel :.;:‘-'
in the prefent paragraph, it is to be concluded that
he fpeaks from experiment. =~ Dr Withering, how.
ever, (l. c.) affirms the contrary with great confi
dence. I have fo often, fays he, repeated thefe ex-
periments, to fatisfy myfelf and others, that I an
perfuaded the terra ponderofa cauftica ought to be
placed below the alkalis, exceptin the column ap-
propriated to the vitriolic acid. Mr Kirwan, confiding
in the accuracy of Bergman, atks, Whether a decep
tion may ot have arifen from the abforption of an
excefs of acid; by the alkalis that were added ? It is
likewife to be remembered, that when Dr Withering
employed pure vegetable alkali, he obtained a pre
pitate, foluble neither in water nor acids, viz. a com
bination of the alkali and earth. The fame precipi-
tate likewife appeared when an aqueous folution of
pure terra pundernlfa was added to pure végerable
follil alkali, but none when it was added to pure vo
latile alkali, Thefe precipitates are undoubtedly wel
‘worthy of farther examination. It muft furely, a5
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Mr Bertholet himfelf, conformably with the new French
hypothefis, deduces it from the dephlogifticated mu- |
riatic acid.

THE neutral falt, formed in this experiment, was ex-
adtly like common falt, ;

WHAT he fays of volatile alkali, is very obfcure.
He perceived an effervefcence, even when the. alkali _r
was cauftic; and the elaftic fluid was of a peculiar
kind, and, as he thinks, is formed by the combination
of volatile alkali, and the dephlogifticated air yielded,
ac'mrding to his hypothefis, by the acid.

PossteLy the acid, by attraéting the phlogifton of
the volatile alkali, may decompofe part of it 5 and if fo,
the elaftic fluid that is extricated will be the fame as
that which is obtained by the explofion of fulminating
gold, (Scheele on airand fire, Bergman Opufc. vol.ii.);
and the acid being thus reduced to common marine '
acid, will unite with the reft of the volatile alkali, and '

form fal ammoniac, which was the produét obtained by

Mr Bertholet.

P. r1g. L 11, 12 &c.] MR TiLLET, who haslate-

Iy (Mem. Paris. année 1780.) examined the action of :

nitrous acid upon gold, in the circumftances defcribed

by Mr Brandt, hasbeen led to form an oppofite opi-

nicn. He allows, that pitrous acid, under thefe cir-

- cumftances, does adtually attack gold in leaves, and ina
Jlate of ductility, but contends, that it does not really
diffolve it either wholly or in part, keeping it only

mechanically
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to two already united, inftead of effecting a feparation,
enters into clofe combination with them, fufpeted,
that this might be the cafe here, efpecially as he knew,
that the faccharine acid contains an unétuous matter,
thnirgh of great {ubtilty. And upon burning fome cal-
" culus to aihes, obtained a fubftance which exhibited
the moft unequivocal marks of calcareons earth,
(Stockh. Tranfad. vol. xxxvii. p 333} Hence we
learn, how defirable it is in chemlﬂrjr to be puﬁ'elfed
of more than a i ngle telt, as it is called, of dlﬁ'erent
fubftances.

- P. 139, k 21.] THis. pe‘i-fun probably s Mr
Hermbftadt of Berlin; for we have a paper by him
on this fubjec in Crell’s Neueft. Entdeck. part g. p.6.
It is obvious to fufpe, that the vegetable acids of fu-
gar and tartar, at leaft, and perhaps of vinegar are;_
at bottom, one and the fame, only modified by fumﬁ'
addition, rather accidental than eflential. This fufpl-
cion is favoured, not only by a refemblance in fenfible
qualities; but alfo, by the production of one or other
of thefe acids, according to the different circumﬁa_nc s
of a hﬁdy, as in the feveral ﬁages of fermentation.
But fuch confiderations are, by no means, fitted to de-
cide any chemical qﬁeﬁipﬁ ; they can only ferve )
fuggelt proper experiments. Accordingly, Mr I'Ifu'mil.:;:l
{tadt attempted {uch as were likely to decide the que-
ftion : one part of acid of tartar, treated with four
- parts of nitrous acid, (of which the {pecific gravity was
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To an ounce of tartar, he added two ounces of weik
nitrous acid, and diffolved it by means of a gentle heat,
The liquor was then expofed to evaporation in the
fun’s rays, and, in fome days, he obferved cryftals of
nitre formed, amounting to two drachms, five grains ;
‘when it would yield no more of thefe, two ounces of |
ftrong nitrous acid were added to the acid and vifcid
refiduum 3 when the phial had ftood a fhort time, red
vapours began to arife ; the addition of ftrong nitrous
acid was repeated, as long as the liquor retained any
vifcidity, or any red vapours arofe, in which four
ounces of nitrous acid were confumed in all, and the
quantity of laccharine acid obtained was four drachms,
two feruples. ‘
- P. 158.] INsTEAD of obtaining phofphoric acid by
the tedious and walteful methed of combuftion in the
air, I fhould think chemifts would procure it by de-
compofing phofphorus with nitrous acid, as Mr Lavoi-
fier directs, Mem. Paris, ann. 1780, p. 349. & feq.
Nothing is required to procure the acid in a ftate of
as great purity, as by combulftion, and with the great
eft eafe and expedition, but a prudent management of
the fire. : '

P. 165.7 THe proceffes mentioned in this'page, fug
geft what has been fought by fo many chemilts, ar
unexceptionable method of preparing Pruflian of
phlogifticated alkali; all that remains to be done aftel






tates that metal of a beautiful blue colour, copp
red, &c.

MR ScHeELE’s method is far lefs complicated.
extralts, as before, Pruflian blue, with perfectly cau-
ftic fixed alkali, and then mixing highly redified fpirig
of wine with the filtered liquor, he obtains the falt
in the form of flocculi. Mr Scheele adds, that he s
thoroughly convinced of the inefficacy of every other ¥
method of purifying the lixivium fanguinis ; for if tt 41
yellow folution be properly boiled with muriatic .
vitriolic acid, Prufhan blue will always be [eparated. |
The falt obtained by the procefs juft defcribed, is note§:
liable to alteration in the open air ; for the iron hold
the tinging acid in clofer union with the alkalijj
and fixes it fo that it cannot be diflodged by the aeri:
al acid, which otherwife would happen, was it nof}
combined with iron or fome other metal in the tins
ging lixivium. ;

P. 187. § 42. Magnefia.] MR BuTint of Geneva§l
(Nowv, Obferv. et Recherch. fur la Magnefte. 4 GeneS¥
ve.) having lately publifhed feveral curious obfervs
tions on magnefia, which have not, as far as
know, been laid befere the Englith reader, I am#j
tempted to give a fhort account ef them, althouglh
they are not {o immediately connected with the do
trine of attrations. He was not acquainted with tk
differtation of Bergman on this earth’; but he nearly
agrees with him, in faying -that an ounce of diftilleds
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which are tranfparent hexaedral prifms, terminated
by an hexagonal plane.

WHEN it is made to cryftallize in a temperature o
50 -.61‘" two kinds of cryﬁals are farmed ViZ, ".L

to that of an hexaedral prlfm, terminated by an hexagu- -_ i
nal pyramid. Ina heatof 30° to 41°, nothing but blocks
appear ; and again from the 73° to the 779, the needles 1
only are formed.

By repeated or violent calcination, magnefia lu{'ﬂ
its property of eafly folubility in acids. Its particles, —f
without acquiring a greater degree of mutual cohefion,
gain a remarkable hardnefs, whence they become E
pable of fcratching fteel, &fc. Water does not dif~
folve above _;__ of calcined magnefia, nor does th#{
folution yield any cr}rﬂals During calcination, thls**
earth emits a phofphoriggdight, and adheres with great
tenacity to cold bodies, it alfo prefents that appearance

ter, while alkalis diminifh it.
To thefe experiments of Mr Butini, let me be al --

acids. !
Mr
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firing together.inflammable and wvital air in clofe vef.
fels, they were condenfed into water. Other chemilts,
both at home and abroad, have now amply confirmed
this unexpeded obfervation, as Dr Prieftley, 8. Lau-
driani at Milan, and Mr Lavoifier at Paris, who has
afed very large quantities in his experiments, but has
fhamefuily attempted to appropriate the ﬂii'cuv_ery to

himfelf; and he is accordingly mentioned in many -

foreign journals as the firft difcoverer. Dr Prieftley
found, that after inflammable and vital air had been
deflagrated together, and the veflel had cooled to the

temperature of the atmofphere, as much mercury or

water, in'whichever of thefe liquids the mouth was
immerfed, entered, as was fufficient to fill it within
x5 part of its contents : moreover, when the moifture
adhering to the glafs was wiped off with a piece of

{ponge paper, firft carefully weighed, it was found ex-

actly, or very nearly, equal to the airs employed. (Mr
Watt, Ph. Tran(. vol. Ixxiv. p. 332.). This difcovery
~ is fo much the more to be admired, as no hints had
been thrown out by any other author which could

lead to it, nor could it have been fyrmifed by any

analogical reafoning. It promiles, however, to fur-

LT
i
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i |

nith explanations of many of the obfcureft operations,

both in art and nature. Thus the generation of vi.

tal air, the difappearance of yital and nitrous air,
when mixed together, the produdtion of vital air by
vegetables, the diminution of the air in the com-

buftion of fulphur, phofphorus, &¢. are now no lon-

ger
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P. 268. 159.]- THis analyfis of charcoal differs ex.
ceedingly from that of Dr Prieftley. He obtained not
the leaft particle of aerial acid from charcoal, when it
had been perfectly well burned ; but the whole quan.
tity was converted, by means of burning lens, into in-
flammable air, except a very inconfiderable portion of
athes. (Phil, Tranf. vol. Ixxiii. p. 411.)

P. 273.] IT is now completely afcertained by the
experiments of Mr Hutchins at Hudfon’s bay, that
the freezing point of mercury correfponds to the
goth degree below o of Fahrenheit’s thermometer ;
therefore the numbers in the text muft be much re.
duced., The other data of Dr Crawford, viz, the
converfion of vital into fixed or phlogifticated airy
have, by no means, the certainty of eftablithed princi.
ples. We muft now look for the origin of the heat,
in the condenfation of vital air into water by phlogi-
fton. And thus we have Mr Cavendifh’s difcovery
extended to another of the moft obfcure and familiar
phznomena in nature.

P. 278.] BEFORE the publicatiﬂn of Mr Caven:
dif’s paper on air, (Phil. Tranf. vol. Ixxiv. p-119s
& feq.) Mr Kirwan fe:ml‘s to have almoft fucceeded
in perfuading chemifts; that fixed air is generated in
phlogiftic procefles, by the union of vital air with
phlogifton. Others had thrown it out long before as
2 probable foppofition ; but Mr Kirwan was, I think,

the
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WEg have, therefore, left, for the fupport of {o im.
portant and extenfive a do&rine, only the calcination

of metals : And in examining thefe experiments, made
~with care and clofe veflels, we do not find any evi.
dence of the generation of fixed air. Mr Lavoifier
and Dr Prieftley found none in the air in which they
had formed their experiments ; and, if it be faid, that
the metallic calces abforbed it, it is anfwered, that
none has been extrated from calces fo prepared, It
is indeed true, that metallic calces prepared in'ﬂpen
veflels, or fuch as have lain long expofed to the at-

mofphere, contain aerial acid ; but here the atmofphere
is an evident fource from which it might arife.

MRr Kirwan endeavours to remove thefe objec-
tions, by adducing feveral experimients, which fhow,
that aerial acid exilts in very fparing quantities in the
atmofphere, and by reprefenting it as improbable, that
metals, during their calcination, fhould attraét ic;
becaufe lime, expofed to a red heat ever fo long,
does not regain any. He infifts upon what he had for-
merly advanced, that the revivification of certain mer-
curial calces, and the production of vital air, is owing
to the decompofition of the aerial acid contained in
the calces.

He thinks his opinion {trongly corroborated by an
experiment of Mr Laflone, in which filings of zinc ha-
ving been digefted with cauftic alkali, an effervefcence
was obferved on the addition of an acid ; but Mr Ca-
vendifh fuppofes, that the effervelcence arofe, not
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found a way of preparing acetous zther, and that, in
greater quantity than any other kind of =zther (this
obfervation is furely important in pradtice) by adding
to ftrong vinegar a little vitriolic, nitrous, muriatic,
or fluor acid. Acetous mther is more eafy of decom-
pofition than any other. No =ther could be procu-
red with phofphoric acid, nor any with falt of ben-
zoin alone, though the latter yields fome with the
help of muriatic acid. Neither did his trials fucceed
with acid of tartar, of lemons, of borax, of amber,
and feveral compound falts.

CoNcERNING the theory, he obferves, that though
it may feem, that fome fubftance, which has an at-
traction for the phlogifton of fpiric of wine muh: be
brought into adtion ; yet this fuppofition can fcarce
be applied to the acetous wther, or that of benzoin,
or to the acids of fluor and fea-falt. But granting
that thefe f{ubftances actpally do attract phlogifton,
how is the oil of fpirit of wine itfelf, or the zther,
feparated from the water with which it was before
united ? Perhaps this phznemenon may be explained
in the fame way as the feparation of fulphur from he-
patic air : this latter is foluble like {pirit of wine in
~water, and confilts of phlogifton, fulphur, and the
principle of heat. On the acceflion of a body that
feparates the phlogifton of this air, the principle of
heat efcapes, and the fulphur is precipitated. In ap-
plying this fuppofition, Mr Scheele obferves, that
manganefe has a {trong attraction for the inflammable

| principle












362 0 g

Meyer. He did not attempt to eftablifh his opinion
by analytical experiments, as he conceived that it
would be difficult to feparate the iron and acid, either
by phlogifton or any other way. He found, how-
ever, the artificial compound of phofphoric acid and
irom, to agree in its properties with the calx fideri
alba obtained by Bergmang and Meyer from cold-
fhort iron. Native Pruffian blue contains this com.
bination in much larger proportion.

L ATE B SRR SR

Since the firft publication of this differtation in
1775, beflides many alterations which totally change
the difpofition of it, not lefs than nine new columns
have been added, which, if all the reftangles were
filled up, make gX50=450 new reitangles. I have
no doubt but that an equal or a greatér number of
additions will hereafter be made in an equal number
of years. Even fince the publication of the third vo-
lumn of the Opufeula in 1783, two, or perhaps three
fubftances have been difcovered which will claim a
place on the table of eleiive attractions; thefe are
what Mr Scheele confiders as the acid inherent in
tungltein, or lapis ponderofus, the metal which Meflrs
Luyart obtained from tungftein ; for Wolfram only
differs from it in being combined with iron and man-
ganefe, and the acid of the filk-worm, and {fome other
infects, defcribed by Mr Chauffier in the Dijon Me-
moires for 1783. Little, I prefume, is as yet known

concerning
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it lofes but . When the fpark was taken in common
or vital air not quite pure, no cloud was perceived, nor
even when fome aerial acid was introduced ; but when,
befides aerial acid, pure volatile alkali was added, a
brown fediment immediately appeared. Hence, it is
evident, as Mr Cavendifh obferves, that the calcare.
ous earth muft have been faturated by fome acid, (viz.
the nitrous), which was generated during the experi-
ment ; but, on the addition of pure volatile alkali, four
powers came into action, the nitrous acid uniting with
" the volatile alkali, and the aerial acid with the lime.
The brown colour of the fediment might be owing to
fome quickfilver being diffolved. It is, moreover,un-
depiable, that, if any aerial acid had been generated,
it would have precipitated fome of the earth, till a
fufficient quantity of the other acid was produced to
diffolve the whole.

THus then it appears, that what in the opinion of
its warmeft maintainer are the moft convincing proofs
of the dorine in queftion, are no proofs at all in its

favour.

na; the former way of fpeaking will fcarce ever be adapted to the
new notions. By altering the meaning of the prefent phrafe, it
may perhaps be retained, fince the vital part of the air does actually
receive phlogifton; but it feems to me to exprefs better, that the
remaining elaftic fluid has received an addition of phlogifton, by
which its nature has been changed : whence, there will arife thisin-
convenience, that paft writerswill have ufed the {ame exprellion with
one meaning, and future writers will ufe it with another. I think,
therefore, that confufion will be beft avoided, by {ubflituting a new
one.
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nefia falling to the bottom, and the new compound
being diffolved,

SCHEME 7. the decompofition of corrofive fublimate
by pure vegetable alkali, the mercurial calx falling

down, and the new compound (digeftive falt) being
diffolved.

ScHEME 8. the decompofition of vitriolated iron
(green vitriol)by lime, both the metallic calx and the
new compound (gypfum) being precipitated.

SCHEMES 9. 10. 11. Thefe fchemes are admirably
explained in the ninth feétion ; fee alfo p.170. The
ninth reprefents the partial decompofition of vitriola-
ted vegetable alkali by the nitrous acid : the tenth
and eleventh that of nitre and digeftive falt by the
acid of tartar.

N. B. There is an error in the tenth Scheme of
the original plate, which, as well as many others, is
corrected in the Tables annexed to this Tranflation.

ScHEME 12. fhews, that, on the contrary, the acid
of tartar does not, in any refpeét, change muriated
foflil alkali (fea-falt).

'ScHEME 13. the decompofition of borax by nitrous
acid, the new compound being diffolved, and the acid

of borax appearing in a folid form.
y SCHEME
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SCHEME 33. fhews, that when corrofive fublimate
and aerated vegetable alkali are mixed, a double de-
compofition happens, the muriated vegetable alkali be-
ing diffelved, and the aerated mercury precipitated.

. SCHEME 34. fhews, that when nitrated lead and
" aerated foffil alkali are mixed, a 'doub!e exchange is ef-
fected, the aerated lead falling down, and the nitrated
foffil alkali bheing diffolved.

- ScHEME 35. fhews, that when vitriolated :ﬁagnew
{ia and aerated fixed alkali are mixed together, a double
exchange takes place, the vitriclated alkali being diffol-
ved, and the aerated magnefia falling down,

ScHEME 36. fhews, that when muriated lime and
aerated volatile alkali are mixed together, a double ex-
change takes place, the muriated volatile alkali (fal
ammoniac) being dilfolved, and the aerated lime fall-
ing down.'

ScHEME 37. thews, that when aerated volatile alkali
is added to a tin@ure of pure vegetable alkali, the
vegetable alkali combines with the aerial acid, and falls
down, while the volatile alkali combines with .the al-

cohol.

ScHEME 38. fhews, that when to nitrated filver

copper is added, a double exchange takes place, the
phlogifton,
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the preface to his Seiagraphia, concerning the identity
of the calx of lead and ponderous earth. I was,
moreover, unable to recollect any thing fatisfactory on
this point in authors. Bergman himfelf, (Opulc.
Diff. xxiii. § 5. letter E), fays only, that ¢ lead is
¢¢ precipitated of a white colour- from its folution in
¢ nitrous acid by aerated and cauftic foffil alkali, as
“ well as by Pruffian alkali.”” I attempted, there-
fore, to fatisfy myfelf, by repegting the forepoing ex-
periment with vitriolated lead, except that I happen.
ed to ufe the acetous acid inftead of the nitrous.
But I now obferved a white precipitate, both on the
addition of vitriolic and muriatic acid, which feems to
{how, that a double decompofition lhrad actually taken
place. However, farther enquiry is neceflary before
any thing certain is determined; and I purpofe to
examine the feveral metallic falts above mentioned,
when I have fome tolerable convenience for makmg
chemical experiments.

ScHEME 41. If vitriolated vegetable alkali be di-
ftilled with phofphoric acid, it will be decumpnunded
the vitriolic acid will be driven over, and the phu-
fphorated alkali will remain at the bottom.

SCHEME 42. If common falt be fubje&ed to diftil-
Jation with nitrous acid, the marine acid will rife, and
the nitrated foffil alkali remain in the retort.

SCHEME
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